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HOACHUTEJBHASA 3AIINCKA

IIporpamma no ¢usuke 0a30BOr0 ypoOBHS Ha YPOBHE CpPEIHEro O0OIIero
oOpa3oBaHMsl pa3paboTaHa HAa OCHOBE IOJIOXKEHUH M TpeOOBaHMH K pe3ysibTaTaM
OCBOCHHMSI OCHOBHOI 00pa3oBaTeIbHOM nporpammel, npeactaBieHHbx B @I'OC COO,
a Takxke ¢ yuyétoM (QeaepanbHON paboueld MporpaMmbl BOCHUTAHMS M KOHILETLIHAU
npernoaaBaHus yuyeOHoro npeamera «®Pusnka» B 00pa30BaTENbHBIX OpPraHU3ALMIX
Poccuiickoii @enepanuy, peain3yonuX OCHOBHbIE 00pa30BaTEIbHbIE IPOTPAMMBI.

Copepxanne mporpamMmbl 1O (pU3MKEe HampaBiIeHO Ha (opMHUpOBaHUE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOydarommxcsa 10—11 kimaccoB npu oOyueHuu
ux (usnke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JIEATEIHHOCTHOTO MOJXOJA.
IIporpamma o ¢usuke coorBerctByeT TpeboBanusM ®I'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEAMETHBIM M METANPEAMETHBIM pPe3yJibTaTaM OOYYEHHs, a TaKXKe
YUHUTHIBAET HEOOXOAUMOCTh pEATU3ALMH MEXIPEIMETHBIX CBsI3eld (PU3UKU C
€CTECTBEHHO-HAYYHbIMU YYE€OHBIMHM NpeaMeTraMu. B Heil onpenensitoTcss OCHOBHBIE
LEeJId U3ydyeHus: (PU3MKU Ha ypOBHE CpPEAHEro oluiero oopazoBaHus, IJIaHUPYEMbIE
pe3yNbTaThl OCBOCHUS Kypca (PM3UKU: JTUYHOCTHBIC, METANPEAMETHBIE, NIPEAMETHBIE
(Ha 6a30BOM YpOBHE).

[Iporpamma no gu3uKe BKIIIOYAET:

IUTaHUPYEMBbIE PE3yJIbTaThl OCBOCHUA Kypca (PHU3UKU Ha 6a30BOM YPOBHE, B TOM YHUCIIE
npeaMeTHbIE Pe3ybTaThl 110 ToJaM 00y4YeHHUS;
cojiepkanue yueOHoro npeamera «Ousukay 1mo rojam oOy4eHusl.

du3MKa KaK HayKa 0 HauOoJiee 00IIMX 3aKOHAX MPUPO/Ibl, BBICTyIAsl B KAUECTBE
y4eOHOIo MmpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKIIaJ B CUCTEMY 3HAHUU 00
okpyxatomeM wmupe. IlkonbHbli Kypc (QU3UKH — CHUCTEeMOOOpa3yromuil Jist
€CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEAMETOB, TOCKOIbKY (PU3MUYECKHE 3aKOHBI JIeXKaT B
OCHOBE TMPOLECCOB U SBJICHUH, H3y4aeMbIX XUMHUEW, Ouonorueit, ¢u3nuecKoi
reorpadueit u actpoHomMueii. Mcrmoap30BaHne U aKTUBHOE MPUMEHEHNE (DU3NUSCKUX
3HaHUU OMpeEeNsIeT XapakTep U pPa3BUTHE Pa3HOOOpa3HBIX TEXHOJIOTMHA B cdepe
DHEPreTUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA, IOJIYYEHUS HOBBIX MAaTE€pPHAJOB C
3aJJaHHBIMU CBOMCTBaMHU M JApyrux. M3ydeHue (Qu3MKU BHOCUT OCHOBHOW BKIJIAJ B
(GopMupoBaHHE  €CTECTBEHHO-HAyYHOM  KapTUHbI MHpa  OOydYaroIIMUXCs, B
(opMupoBaHrE YMEHUI IPUMEHSITh HAyYHBI METOJ] TO3HAHUS NP BBHITIOJTHEHUH UMU
y4eOHBIX HCCIICIOBAaHUM.

B ocHoBy Kypca ¢u3uku A ypOBHS CPEIHEro O0IIero oOpa3oBaHuUs MOJIOKEH
PAI UIEH, KOTOPbIE MOXKHO paccMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOCHHUS.

Hoes yenocmunocmu. B COOTBETCTBUM € HEH KypC SBISETCA JIOTHYECKU
3aBEPIIEHHBIM, OH COAEPKUT MaTepuan U3 BCEX pa3iesioB (PM3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOH, TAK U COBPEMEHHOMN (DU3UKHU.



Hoesn cenepanuzayuu. B coOTBEeTCTBUM ¢ HeMl Marepuan Kypca (QU3MKU
00BbeIMHEH BOKPYT u3ndeckux Teopuil. Bexymmm B kypce sBisieTcss GopMUpOBaHHE
MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEILIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzanus TmpeanonaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO MOTEHIHala (U3NYECKOM HAyKH, OCMBICICHHE CBS3U pa3BUTHUSA
(¢u3uKu ¢ pa3zBUTHEM OOLIECTBA, a TAKKE C MUPOBO33PEHUYECKUMH, HPAaBCTBEHHBIMU U
HKOJIOTMYECKUMU IIPOOJIEMaMH.

Hoes npuxnaonoi nanpasnennocmu. Kypc U3k npemnoaraeT 3HakoMCTBO €
IIUPOKUM KPYTrOM TEXHUYECKUX U TEXHOJIIOTUUECKUX PUIIOKEHUI N3YUEHHBIX TEOpU
Y 3aKOHOB.

Hoes sxonoeuzayuu  peanusyeTcsi IOCPEACTBOM  BBEIEHUS  3JIEMEHTOB
coZlepKaHusl, MOCBAIIEHHBIX IKOJIOTMYECKUM MPOOJIEMaM COBPEMEHHOCTH, KOTOPBIE
CBA3aHbl C PA3BUTUEM TEXHUKH W TEXHOJOIMH, a Takke OOCYXKAEHHsS MpodiieM
PalMOHAIBHOTO MPUPOJONOIB30BAHMS U 3KOJIOTHUECKOW O€301aCHOCTH.

CrepHEBBIMU 3JIEMEHTaMH Kypca (U3UKHM Ha YpPOBHE CpPEAHEro OOIIEero
oOpa3zoBaHus SBIAIOTCS (u3nMueckue Teopuu (PopMUpOBAHUE MPEACTABICHHUA O
CTPYKType MOCTpOCHHs (PU3MUECKON TeOopuHu, poiu (PyHAAMEHTaIbHBIX 3aKOHOB U
IPUHLIMIIOB B COBPEMEHHBIX MPEJICTABICHUAX O MPUPOJE, TPAaHULAX NPUMEHUMOCTU
TEOpUH, 15l OMUCAHUSI €CTECTBEHHO-HAYUHBIX SBJICHUH U IIPOLIECCOB).

CucTeMHO-esTeIbHOCTHBIN MOIX0/1 B Kypce (PU3UKU peann3yeTcs MPexk/ie BCEro
3a Cu€T OpraHu3aluy SKCIEPUMEHTAIBHOW JeATeIbHOCTH oOydaromuxcs. s
0a30BOro ypoBHs Kypca (PU3MKH — 3TO MCIOJIb30BAHHE CUCTEMBI (PPOHTAJIbHBIX
KpPaTKOBPEMEHHBIX HKCIIEPUMEHTOB U JIA0OPATOPHBIX PabOT, KOTOPHIE B MPOrPaMMeE T10
¢usnke oObeAMHEHbI B OOMIMKA CHOUCOK YYEHHYECKHX MPAKTUYECKUX padoT.
Brinenenue B ykazaHHOM MEpEeUHE JTa00paTOPHBIX PadOT, MPOBOAUMBIX JIJIsi KOHTPOJIS
M OLIEHKH, OCYILIECTBISETCA YYACTHHUKAMHU OOpa30BaTENBHOIO IMPOLECCa UCXOAS U3
OCOOEHHOCTEM TUIaHUPOBAHMS W OCHalleHus: kaOuHeta ¢usuku. Ilpu 3TOM
o0OecreynBaeTcsl OBJIAJIEHUE OOYYalOIMMHUCS YMEHHMSIMHU MPOBOJUTH KOCBEHHbBIE
U3MEPEHMsI, HUCCIIEJOBaHMUS 3aBUCHUMOCTEH (PU3NYECKUX BEIMYMH M IOCTAHOBKY
OMBITOB IO MPOBEPKE MPEMIOKEHHBIX THIIOTES.

Bonpuioe BHUMaHWE YAENAETCS PELIEHUI0 PACUETHBIX M KAYECTBEHHBIX 3ajad.
IIpu 3TOM A1 pacyETHBIX 3a7a4 NPUOPHUTETOM SIBISIOTCS 33Ja4M C SBHO 3aJaHHOU
(¢uznyeckol MOJAENBIO, TO3BOJSIONINE MPUMEHATh H3YYCHHBbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJTHOTO pa3zelia Kypca, TaK U HHTETPUPYs 3HAHUS U3 Pa3HbIX
pa3znenoB. [yt kaueCTBEHHBIX 3a/1a4 IPUOPUTETOM SIBIISIFOTCS 3a/1aHUsI HA O0OBSICHEHHE
npoTeKaHusl (PU3NUYECKUX SBJICHUI U MPOIIECCOB B OKPYKAIOIICH KU3HU, TpeOyrolue
BbIOOpA (PU3NUECKON MO JIJISl CUTYAIlUU TPAKTUKO-OPUEHTUPOBAHHOT'O XapaKTepa.

B cootBerctBuu ¢ TpedoBanusiMu GI'OC COO k MarepuanbHO-TEXHUYECKOMY
oOecrieueHn0 yd4eOHOro mporecca 0a30BbIi ypoBEHb Kypca (U3HKM Ha YpOBHE
cpeaHero oOmiero oOpa3oBaHUs JOMKEH H3y4aThCsd B YCJIOBHUSAX MPEIMETHOTO
kaOuHera (U3MKA WIM B YCJIOBHMSIX HWHTETPUPOBAHHOTO KaOWHETa MPEeIMETOB
€CTECTBEHHO-HAYYHOTO LUKJIa. B kaOuHeTe (QU3MKU JOKHO OBITH HEOOXOIUMOE



naboparopHoe 000pyAOBaHUE JJIsl BHIIOJHEHHS YKa3aHHBIX B Iporpamme 1o (u3nke
YUYEHUYECKUX MPAKTUUECKUX PadOT U JEMOHCTPALIMOHHOE 000pYA0BaHHUE.

JleMOoHCTpannoHHOE 000pyI0BaHHe (OPMUPYETCS B COOTBETCTBUH C TPUHIIUIIOM
MUHUMAJIbHOM JOCTaTOYHOCTH M OO0ECleYMBaeT IOCTAHOBKY IEPEYUCICHHBIX B
nporpamMme 1o (u3MKe KIHYEBBIX JAEMOHCTpAlUMW JJis UCCIEIOBAHUS H3Yy4aeMBbIX
SABJICHUM M TMPOIECCOB, OSMIHUPUYECKUX U (YHAAMEHTAIBHBIX 3aKOHOB, UX
TEXHUYECKUX MPUMEHEHHUM.

JlabopaTopHoe o0OOpyAOBaHHE I YYCHUYECKHUX TMPAKTUYECKUX paldOT
dbopmupyeTCs B BUIE TEMATUYECKUX KOMIIEKTOB M 00€CTIEUnBAETCS B pacU€Te OJIHOTO
KOMIUIEKTa Ha JABYX oOydaromuxcs. Temarnueckue KOMILIEKTHI J1aDOpaTOPHOTO
000pyOBaHUsl JOJDKHBI OBITH IOCTPOEHBI HAa KOMIUIEKCHOM HCIIOJIb30BaHUU
aHAJIOTOBBIX W IHU(PPOBBIX NPUOOPOB, a TaKXKE KOMIIBIOTEPHBIX H3MEPUTEIbHBIX
CUCTEM B BHJIe HU(POBBIX JaOOpaTOPUH.

OCHOBHBIMU 1IEJISIMU U3y4€HHUs PU3UKHU B 001IEM 00pa30BAHUHU SABIISIOTCS:
(opMHpOBaHHME HWHTEpPECA U CTPEMIICHHS OOY4YalOIIMUXCAd K HAyYHOMY H3YYECHHIO
MPUPOBL, PA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;
pa3BUTHE TMIPEACTABICHUI O HAydYHOM METOAE TO3HaHUS M  (POpMHpOBaHUE
UCCJIEI0BATEIBCKOIO OTHOWIECHUS K OKPYKaIOLIUM SIBJICHUSIM;

(opMupOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yJIbTaTa U3y4eHHs] OCHOB CTPOEHUS
MaTepuu U pyHIaMEHTAIbHBIX 3aKOHOB (DPU3UKH;

(opMupoBaHrE YMEHUI OOBSICHATD SBJICHUS C UCIIOJIb30BaHUEM (DPU3HUECKUX 3HAHUUN
Y Hay4YHBIX IOKa3aTeJIbCTB;

(dopMHpoBaHKE MPEACTABICHUI O pOJIM PU3UKH AJI PA3BUTHUSL JPYTHUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.

JlocTkeHrne 3TUX Lened 00ecrneyuMBaeTcs pPElIeHUEM CIEAYIOIMUX 3a1ad B
npoliecce n3yueHus Kypca (UMK Ha YpOBHE CPEIHETO 00Iero oOpa3oBaHus:
MpUOOPETEHUE CUCTEMBI 3HAHUM 00 00IIKX (PU3UUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpUSIX, BKJIIOYAs MEXaHHUKY, MOJIEKYJISIPHYIO (HU3UKY, BJIEKTPOJAUHAMHUKY,
KBaHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPU3UKHY;

(¢opMupoBaHHEe YMEHUIl NPUMEHATh TEOPETUYECKUE 3HAHUA JJs OOBSICHEHUs
(¢u3nyeckux SBICHUW B NPUPOJNE U JUISI NPUHATHS TNPAKTUYECKUX PEIICHUH B
MMOBCEIHEBHOM KU3HU;

OCBOCHHE CIOCOOOB pEIICHHs] Pa3IWYHBIX 337ad C SBHO 3aJIaHHOW (U3MUECKOU
MOJIETIbIO, 3aJad, MOAPa3yMEBAIOIINX CAMOCTOSITEIbHOE CO3JaHuE (PU3NUECKON
MOJEJIN, aJICKBATHON YCIOBUSM 3aa4H;

NOHUMaHUE (PU3NYECKUX OCHOB W MPUHILMUIIOB JIEUCTBUS TEXHUUYECKUX YCTPOICTB U
TEXHOJIOTUYECKHUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOUIYIO CPELY;

OBJIAJICHUE METOJIAMU CaMOCTOSTEIBLHOTO MJIAHUPOBAHUS U MPOBEACHUS (PU3NUECKUX
AKCIIEPUMEHTOB, aHaJi3a M  UHTEpOpeTauud UHGOpPMALUU,  ONpeAeIICHUS
JIOCTOBEPHOCTH MOJTYYEHHOTO Pe3yJIbTaTa;

CO3JaHHUE YCIOBUM JIJIsSI PA3BUTHUSL YMEHUHN ITPOCKTHO-UCCIIEA0BATEIBCKON, TBOPUYECKOM
NEeSATENBHOCTH.



Ha wsyuenue ¢usuku (6a30BbIA YpOBEHb) Ha YpPOBHE CPEIHETO OOIIETro
oOpazoBanus orBoauTcs 136 gacoB: B 10 kimacce — 68 yacoB (2 daca B Heeno), B 11
Kyacce — 68 JyacoB (2 4yaca B HEJICIIO).

[Ipennaraemeiii B mporpamme 10 (GU3MKE TMEpeueHb JTabopaTOpHBIX |
NPaKTHYECKUX pabOT SBISETCS PEKOMECHIOBAaHHBIM, YYHTENb [€1aeT BBIOOP
NpoBeJCHUS JTA0OPAaTOpPHBIX pPabOT M OMBITOB C YYETOM HWHAMBHIYAIBHBIX
0COOCHHOCTEH 00yJarOIIUXCS.

COIEPKXAHUE OBYUYEHUA

10 KJTACC

Pasznes 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUA

®u3nka — Hayka o npupoze. HayuHnble METOBI MO3HAHUS OKPYKAIOWIETO MUPA.
Ponp skcnepuMeHTa M TEOpUMM B MPOLECCE MO3HAHUS NPUPOJBI. DKCIEPUMEHT B
dusuke.

MopenvupoBanue (QpU3NYECKUX SIBICHUN W mpouneccoB. HaydHble THUIOTE3BI.
@u3znyeckre 3aKOHbl U TEOpUHU. ['paHUIBI MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBHUS.

Ponb u MecTo Gu3uku B pOpMUPOBAaHUN COBPEMEHHON HAyYHOUM KapTUHBI MHpA,
B [IPAKTUYECKON AEATEIBHOCTH JIIOIEH.

Jlemoncmpayuu

Amnanorosble 1 IU(POBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE JaTUUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe JBrkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKCHHUS.
Cucrema orcuéra. Tpaekropusi.

[Tepemenienne, CKOpPOCTh (CpelIHsIi CKOpPOCTh, MTHOBEHHasi CKOpPOCTh) U
YCKOpEHHE MaTepUabHOM TOUKH, WX MPOEKIMH Ha OCU CHUCTEMbl KOOPAMHAT.
CioxxeHue nepemMeneHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE U pPaBHOYCKOpPEHHOE WPSIMOJIMHEWHOE JBIWKeHHE. ['paduku
3aBUCHUMOCTH KOOPANHAT, CKOPOCTH, YCKOPEHHS, TyTH U MIEPEMENIECHUSI MaTepUAIbHON
TOYKH OT BPEMEHH.

CBobOosHOE TajieHrne. Y CKOpeHHe CBOOOTHOTO MaCHUSI.

KpuBonuuenHnoe nBuxenue. [[BukeHrne MaTepraibHOM TOUKH 110 OKPY>KHOCTH C
MTOCTOSIHHOM 110 MOZYJIFO CKOPOCTBIO. YTJIOBAsi CKOPOCTb, JIMHENHAsI CKOPOCTh. [lepuon
1 yacTtoTta obparnieHus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckue ycTporucTBa U MPaKTUUECKOE TPUMEHEHHE: CITUIOMETP, IBUKEHUE
CHapsI0B, IICTTHbIC U PEMEHHBIC MEPEeIayu.

Jlemoncmpayuu



Mopgenb cHCTEMBI OTCYETA, WIUIKOCTPALMS KUHEMATUYECKHUX XapaKTEPUCTUK
JBUKEHUS.

[IpeoOpazoBaHuie NBUKEHUN C UCTIOI30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXE U B PaA3PEKEHHOM MIPOCTPAHCTBE.

HaGntonenue nBmkeHus Tena, OpOILIEHHOrO TOJ YIiOM K TOPU3OHTY H
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJeHUSI.

Hanpasnenue CKOpoCTH pu ABUKEHUH 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yyeHne HEpaBHOMEPHOIO NBWKECHUS C LEJIBIO OINPEACIICHUS MIHOBEHHOU
CKOpPOCTH.

HccnenoBanne COOTHOLICHUST MEXKJYy MOYTSIMH, HPOUJCHHBIMU TEJIOM 3a
MOCJIEIOBATEIbHBIE PABHBIE MPOMEKYTKH BPEMEHU MIPU PABHOYCKOPEHHOM JBHKEHUH
C HaYaAJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydenune nBMKEHHUS IAPUKA B BA3KOM )KUIKOCTH.

N3yuenue nBuxeHus Teia, OPOIIEHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuxa

[Tpuauun otHocutensbHOCTH [anmuiies. [lepBbiii 3akoH HeroToHa. MHEpManbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoit 3akon HerotoHa aiis
MarepuaibHOU TOUKU. Tpernii 3akoH HproTOHA 111 MaTeprabHbIX TOYEK.

3akoH BcemMupHOTo TsAroteHus. Cuna tspkectu. IlepBast kocMuueckasi CKOpOCTb.

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

Tpenue. Buabl TpeHust (mokosi, CKojbxkeHus, kaueHnus). Cuna tpenus. Cyxoe
Tpenue. Cuna TpPEeHUsl CKOJILKEHUS U cwia TpeHus nokos. KoadduuueHt tpenus.
Cuna conpoTUBIICHUS NPU ABUKEHUU TEJIA B )KUJKOCTH WJIU Tase.

[ToctynarenbHOE U BpalllaTesIbHOE JBMKEHUE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CUJIbl OTHOCUTENIBHO OCH BpaileHus. [1neuo cuibl. Y caoBust paBHOBECUS
TBEPIOIO Tea.

TexHuuecknue yCTPOMCTBA M IPAKTHUYECKOEC NPUMEHEHHE: MOIIIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne nHepUM.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIMNX TET.

Bropoii 3akon HerotoHna.

N3mepenue cuit.

CioxeHue cuil.

3aBUCUMOCTH CUJIBI YIIPYTOCTU OT AehopMaIiuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKCHUS.

YcnoBus paBHOBECHS TBEPAOTO Tea. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul



Nzyuenne nBmxeHust Opycka 1o HaKJIOHHOW TJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CWJI YIPYTOCTH, BO3HUKAIOIIUX B TNPYXKUHE H
PE3MHOBOM 00pa3iie, OT ux aedopMaiiuu.

HccenenoBanue yciaoBUM paBHOBECHUS TBEPAOIO Tela, UMEIOLIETO OCh BPAILLICHUS.

Tema 3. 3axonbl cOXpaneHus 6 MexaHuKe

Nmiynbec MaTepHaibHOM TOUKH (TeJa), CHCTEMbI MaTepUalbHbBIX TOUEK. MMmysbce
CWIBl M W3MEHEHUE HMILYJbCa TeJld. 3aKOH COXpPaHEHUs WMIyJbca. PeakTuBHOE
JBIKEHUE.

PabGora cribl. MOIIIHOCTE CHJIBL.

Kunernueckass »Heprus MarepuagbHOl TOYykH. Teopema 00 U3MEHEHHH
KUHETUYECKOU IHEPTUU.

[TorenunanbHas sueprud. [loTeHuuanbHast sHEprus ynpyro aehopMUPOBAHHON
npy>kuHbl. [loTeHnnanpHas sHeprus Tena BOJIM3U NOBEPXHOCTH 3E€MJIH.

[ToTeHmanbHble U HEMOTEHIMAIbHBIE CUIIbL. CBSI3b Pa0OTHI HEMOTEHIIMAIBHBIX
CUJI C H3MECHEHHUEM MEXAaHWYECKOM DHEPTMU CHUCTEMBI Te€J. 3aKOH COXPaHCHHS
MEXaHUYECKON IHEPTHH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: BOAOMET, KOIED,
IIPY>KUHHBIN TUCTOJIET, JBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHMS UMITYJIbCA.

PeaktuBHOE BUXEHUE.

[lepexoa NOTEHIMAILHON YHEPTUU B KUHETUYECKYIO U OOPaTHO.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenune abCOMIOTHO HEYNPYroro yjapa € MOMOIIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MasiTHUKOB.

HccnenoBanue cBsA3M pabOThI CUITBI C U3MEHEHUEM MEXaHUYECKON YHEPTUU Tena
Ha MPUMEPE PACTKEHUS PE3UHOBOTO KTy Ta.

Pasznes 3. MousiekyasipHast pU3UKa U TEPMOJUHAMHUKA

Tema 1. OcHogbl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKONM TEOPHUM W HMX OINBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddys3usa. Xapakrep ABMWKEHUS U
B3aUMOJICMCTBUS YAaCTHULl BelIeCcTBA. MoJenu CTpOEHHS ra30B, KUJKOCTEW U TBEPABIX
Tel U OOBSICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ATHUX MoOJeneil. Macca u pa3mepsl
monekyn. KonnuectBo BemectBa. [locrossHHas ABoraapo.

TermoBoe paBHOBecue. Temmeparypa u e€ usMepenue. lllkama Temmeparyp
Llenscus.

Mopenps nneanbHOro rasa. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOMN
TEOpUU UJeANbHOrO ra3za. AOCONIOTHas TeMIepaTypa Kak Mepa CpeaHeu
KMHETUYECKOW HSHEPruu TEIUIOBOrO NBWXeHWs dvactul rasa. [llkama temmeparyp
KenbBuHa. I'a3oBble 3akoHbl. YpaBHeHue MenaeneeBa—Knaneilpona. 3akoH



HanbroHa. M3onpouecchl B UACAIBHOM Ia3e ¢ MOCTOSHHBIM KOJMYECTBOM BEILIECTBA.
['padmueckoe mpeacraBaeHUE U30MPOLIECCOB: H30TEPMA, U30X0pa, u300apa.

TexHuyeckue ycTporucTBa U MPAKTUUECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOUIME JHUCKPETHOE CTPOEHUE BellecTBa, (ororpaduu
MOJIEKYJ OPraHUYECKUX COCTMHEHUM.

OnbIThl 110 U HY3UN KUAKOCTEH U ra30B.

Mopenb GpOyHOBCKOTO JBUKEHUS.

Mogaens onbita [lITepHa.

OnbITHI, TOKA3bIBAOLIME CYIIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3AUMOICHCTBHS.

Mopens, HIUTIOCTpUpYIOLIas MPUPOLY AABICHHUS Ia3a HA CTEHKU COCYya.

OneITel, WUIIOCTPUPYIOIIME YPaBHEHHWE COCTOSIHUSA  HMACAIBHOIO  rasa,
M30IPOLIECCHI.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

Onpenenenne Maccbl BO3yXa B KIIACCHOM KOMHAT€ Ha OCHOBE H3MEpPEHUU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEPATYpPbl BO3/IyXa B HEW.

HccenenoBanue 3aBUCHMOCTH MEXIY MAapaMeTpaMU COCTOSIHHS Pa3peKEHHOIO
rasa.

Tema 2. OcHosvl mepmoouHamuKu

TepmoanHamMuueckass cuctema. BHYTpEHHSsI 5SHEpPrus TEPMOJIUHAMUYECKOU
CUCTEMBI M CIOcOObl €€ u3MeHeHus. KoauuecTBo TemioTel U pabora. BHyTpeHHss
SHEPIUsl OTHOATOMHOTO WJEATBHOIO0 ra3a. Buasl Teruionepeaadn: TEMIONPOBOIHOCTD,
KOHBEKIHUSA, U3TyuyeHUEe. YAelbHas TEIJIOEMKOCTh BenlecTBa. KolnyecTBO TEmIoThI
IIpH TEIIoNEpeaaye.

[lonsitue 006 agmabatHoM mnpouecce. IlepBbIi 3aKOH TEPMOJIMHAMUKH.
[IpuMeHeHre mepBOro 3akoHa TEPMOJMHAMUKH K wu3ompoueccaM. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtumMocTh PO1IECCOB B IPUPOJIE.

TeroBbie Mamuubl. [IpuHIUTIBI AEHCTBUA TETUIOBBIX MaiuH. [IpeoOpa3zoBanus
SHEPrUM B TEIUIOBBIX MammHaX. KosduimeHnt mnone3Horo meUCTBUS TEIJIOBOM
maruHbl. [{ukn KapHo u ero xo3@duiimeHT noje3Horo ASHCTBUSA. DKOJOTUUYECKUE
POOJIEMBI TETIJIO3HEPTETUKH.

TexHuyeckre yCTpPOMCTBA M  MPAKTUYECKOE MPUMEHEHHE: JIBUTATEellb
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJIOAMIBHUK, KOHJAUIIHOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEHHEW SHEPTUHU Tea MPU COBEPLICHUU padOThI: BBUIET MTPOOKH
U3 OyTBUIKH MOJ] ICUCTBHUEM CXKATOT0 BO3/1yXa, HarpeBaHue 3upa B JJAaTYHHOU TpyOKe
nyTéM TpeHus (BUICOAEMOHCTpAIus).

N3menenune BHyTpEeHHEH sHepruu (TeMIiepaTyphl) Tea Ipu Terionepeaaye.

OneIT 0 aAMabaTHOMY paCIIMPEHUIO BO3/1yXa (OMBIT C BO3IYIIHBIM OTHUBOM).

Mopenu mapoBoil TypOMHBI, ITBUraTeslsi BHYTPEHHETO CropaHus, PEaKTHUBHOTO
JIBUTATEJIA.



Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenne yaenpHON TEIIIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusn eeuyecmea. Pazoevie nepexoovl

[TapooGpazoBanue u KoHaeHcanusa. Vcnapenne u kunenue. AOCONIOTHAs |
OTHOCHUTENIbHASL BJIAXKHOCTh BO3ayxa. HachlleHHbIM map. YaenpHas TEioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATypPhl KUTICHUS OT IaBJICHHUS.

Tépnoe teno. Kpucraminueckue u amop@Hbie Tena. AHU30TPOIUS CBOMCTB
kpuctaimioB. Kunkue kpucramwisl. CoBpeMeHHble MaTepuanbl. l[lmaBnenue wu
KpucTayui3amus. Y aenbHas TerioTa miasieHus. Cyonumarus.

VYpaBHeHUe TEIIOBOTO OanaHca.

TexHHuuecKue yCTpPOWCTBA W MPAKTUUYECKOE IPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUU NOJyYEHHUSI COBPEMEHHBIX MATEPUAJIOB, B TOM
YKCJie HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoliCTBa HACBIIICHHBIX APOB.

Kunenue npu moHMKEHHOM JIaBJICHUU.

Crioco0bl U3MepEeHUs! BIaKHOCTH.

HaGnronenue HarpeBanust 1 IiiaBJIeHUsI KPUCTAJUIMUECKOTO BEIIECTBA.

JleMoHCcTpanusi KpucTasioB.

Vyenuueckuii sxcnepumenm, nabopamopmsie pabomol

M3mepeHre OTHOCUTENIBHOM BIIAXKHOCTH BO3/1yXa.

Pa3znen 4. JiaekTpoauHAMMKA

Tema 1. dnekmpocmamuxa

DJeKTpu3anms Tel. JJIEKTPUYECKUN 3apsia. J(Ba BHa dJIEKTPUUECKUX 3aps/IOB.
[IpoBOAHMKH, TUDIIEKTPUKHA U TOJIYIPOBOJHUKH. 3aAKOH COXPAHEHUS DIEKTPUYECKOTO
3apsaa.

B3anmopneiictBue 3apsanoB. 3akoH Kynona. TodedHBId ANEKTPUUYECKUN 3apsml.
Onextpuyeckoe none. Hanpsok€HHOCTh — 3nekTpuyeckoro  nods.  [IpuHnumn
CYNEPIO3ULIMU NIEKTPUUECKUX MOJIEH. JINHUU HANIPSY)KEHHOCTH 3JIEKTPUYECKOTO TIOJIA.

Pabota cun anekrpocratnyeckoro mnoss. [lorennuan. Pa3nocTs moTeHIManos.
IIpOBOOHMKM W JHIJIEKTPUKHA B JJIEKTPOCTATUYECKOM moJie. Jludnexkrpuyeckas
IIPOHULIAEMOCTb.

OnextpoémkocTb. KoHzeHcaTtop. DIeKTpOEMKOCTh IJIOCKOTO KOHJEHCATOPA.
OHeprus 3apsHKEHHOr0 KOHAEHCaTopa.

TexHuueckue YCTpOWCTBA UM IIPAKTUYECKOE MPUMEHEHHE: DIIEKTPOCKOII,
ANEKTPOMETP, dBJIEKTpOCTaTHYecKash 3al(uTa, 3a3eMJIEHHE JIJIEKTPOIpPUOOpPOB,
KOHJICHCATOP, KONMMPOBAJIbHBIN amnIiapar, CTPYWHbBIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLUII IEUCTBUSA DIIEKTPOMETPA.

B3aumozernicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE TOJIE 3APSIKEHHBIX TEJI.



IIpoBOAHUKH B DIEKTPOCTATUYECKOM IOJIE.

DnekTpocTaThyecKas 3aluTa.

JIMDAEKTPUKH B 3IEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh ANEKTPOEMKOCTH IJIOCKOTO KOHAEHCATOpPA OT IUIOIAAM IJIACTHH,
PACCTOSIHHS MEXIY HUMU U JUAJIEKTPUUECKON MPOHUILIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATopa.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3MepeHne 35eKTpOoEMKOCTH KOHIEHCATOpa.

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

ONEKTPUYECKUM TOK. YCJIOBHUSL CYIIECTBOBAHUSI DJIEKTPUUECKOTO TOKa.
Uctounuku Toka. Cuiia Toka. [locTOSIHHBIN TOK.

Hanpsoxenue. 3akon OMa Ji71s ydacTKa LETH.

DJIEKTPUYECKOE  CONPOTHUBIICHUE. Y IEIBHOE CONPOTHBIIEHUE  BEIIECTBA.
[TocnenoBarenbHOE, TAPAIEIBHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB.

PaGora smektpuueckoro  Toka. 3akoH JDkoyms—Jlenma.  MomiHOCTh
ANEKTPUYECKOTO TOKA.

DNEeKTpOABMKYLIAs CUila U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHHKA TOKA. 3aKOH
Owma 17151 moaHOM (3aMKHYTOM) a5iekTpruueckoi nenu. Kopotkoe 3aMmbikaHue.

DneKTpoHHAas IPOBOJAUMOCTD TBEPABIX METAIOB. 3aBUCHUMOCTDb COIIPOTHBIICHHUS
METaJIOB OT TemIiepaTypbl. CBEpXIPOBOAUMOCTb.

DNeKTpUYECKU TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX ITy4YKOB.

ITonynpoBOIHUKH. CobcTBeHHast U IIpUMECHast IIPOBOJAUMOCTD
MoJynpoBoHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKH  TOK B pacTBOpaxX M paciuiaBax  dAJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOLUUALINS. DJIEKTPOIU3.

DJIEKTPUYECKHUN TOK B ra3ax. CaMoCTOATENbHBIM U HECAMOCTOSATEIbHBIN Pa3psi.
Monnus. [1ma3ma.

TexHuyeckue yCTpoWCTBA U IPAKTHYECKOE IPUMEHEHHE: aMIEPMETD,
BOJITMETP, pPEOCTaT, MCTOYHUKM TOKa, DJEKTPOHArpeBaTelbHble NPUOOPHI,
AJIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP CONPOTUBJICHUS, BaKyyMHbBIH IHOJ,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOTYIPOBOIHUKOBBIHN 101, TaJbBaHUKA.

Jlemoncmpayuu

N3mepenne cuitbl TOKA U HANIPSKEHUS.

3aBUCUMOCTh CONPOTUBJIEHUS UMWIMHAPUYECKUX MPOBOJAHUKOB OT JJIMHBI,
IIJIOIIA/IM TTOTIEPEYHOI0 CEUYECHHs M MaTepuaa.

CmemaHHOE COeIMHEHUE ITPOBOAHUKOB.

[Ipamoe wm3mepeHue DIEKTpOABWXKYyIIeW cuibl. KopoTkoe 3ambikaHue
raJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTB CONPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psaa U IpOBOAUMOCTH BO3/1yXa.

OaHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.



Vuenuueckuii sxcnepumenm, nabopamopuvie padomoi

N3yuyeHne cMEmaHHOro COEIMHEHNS PE3UCTOPOB.

N3mepenne 3JIeKTpOABMKYIIEH CHUJIbI MCTOYHMKA TOKA M €ro BHYTPEHHETO
COIIPOTHBIICHUS.

Habuntoienue snexrpoiamnsa.

MexnpeaMeTHbIE CBS3H

N3yuenune kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce OCyIIECTBISETCS C
y4ETOM COAEpKATEIbHBIX MEXKIPEIMETHBIX CBsSI3ed C KypcaMu MaTeMaTHKH,
OMOJIOTMH, XUMHH, Teorpadry U TEXHOJIOTUH.

Meoicnpeomemnvle nouamusi, CBSI3aHHBIE C W3YyYEHUEM METOAOB HAy4YHOIO
MO3HAHUS: SBJICHUE, HAYUHBIHN (haKT, TUIIOTE3a, (Pr3nUecKas BeJIHMUNHA, 3aKOH, TEOPHS,
HaOJII0ICHUE, SKCIIEPUMEHT, MOACIIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: penieHUe CUCTEMbl YpaBHEHUM, JUHENHas QyHKIMs, napadoia,
runepOona, uX rpapuKd M CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIMHU: CHHYC,
KOCHHYC, TAHI'€HC, KOTAH€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO, BEKTOPHI
Y UX MPOEKLHUH Ha OCH KOOPAUHAT, CI0)KEHHE BEKTOPOB.

bBuonocus: mMexaHM4ecKoe IBUKEHHE B KUBOW mpupoze, nuddysus, ocmoc,
TEIUIOOOMEH UBBIX OPraHU3MOB (BHIBI TEIUIONEpEaaud, TEIIOBOE PAaBHOBECHUE),
AIIEKTPUYECKUE SIBJICHUS B )KUBOM NIPUPOJE.

Xumus: OTUCKPETHOE CTPOCHHE BEILECTBA, CTPOECHUE aTOMOB U MOJIEKYJ, MOJIb
BEIIECTBA, MOJIIPHAsl Macca, TEIJIOBbIE CBOMCTBA TBEPJBIX TEJN, KUIAKOCTEN U ras3os,
ANEKTPUYECKUE CBOMCTBA METAJIOB, JJIEKTPOIUTHYECKAs AUCCOLNALINS, FaIbBaHUKA.

l'eocpagusa: BnaxXxHOCTh BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3zoBaHUE JIBHXKEHUM C UCIIOJIb30BAHUEM MEXAaHU3MOB, YUET
TPEHUS] B TEXHUKE, MOJUIMITHUKH, UCIOJIb30BAHUE 3aKOHA COXPAHEHMS UMITYJIbCa B
TEXHUKE (pakeTa, BOAOMET W JAPYTUE), IBUraTelb BHYTPEHHETO CrOpaHus, mapoBas
TypOuHa, OBITOBOW  XOJOJIWJBHUK, KOHIUIMOHEpP, TEXHOJOTHMU IOIYYEHUs
COBPEMEHHBIX MaTEpPHAIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH,
AJIEKTPOCTATUYECKAsl 3allUTa, 3a3eMJICHHE 3JIEKTPONpPHOOpPOB, KCEPOKC, CTPYMHBIH
OPUHTEP, DJIEKTPOHArpeBaTeNbHbIE MPUOOPHI, 3JIEKTPOOCBETUTENbHBIE MPUOOPHI,
raJIbBaHUKA.

11 KJIACC
Pa3znen 4. DiaekTpoAMHAMMKA

Tema 3. Maznummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUA

ITocTosiHHBIE MarHuThl. B3amMmoelcTBHE NMOCTOSHHBIX MarHUTOB. MarHuTHOE
nosje. BeKTop MarHUTHOM MHAYKUUU. [IpUHIUIT Cyneprio3uliMi MarHUTHBIX ITOJIEH.
JluHnm wmarHuTHOM uWHAYKUMM. KapTMHa JWMHMI MarHUTHOW WHIYKUUAHW TIOJS
MOCTOSIHHBIX MAarHUTOB.



MarauTtHoO€e 1noJie npOBOJAHUKA ¢ TOKOM. KapTuHa NTMHUNA UHAYKIIMK MAaTrHUTHOTO
MOJA JUIMHHOTO TMPSMOTO MNPOBOAHUMKA M 3aMKHYTOTO KOJIBLIEBOIO IPOBOJIHUKA,
KaTyliku ¢ TokoM. OnbIT Dpcrena. B3anmoneiicTBre NpOBOJHUKOB C TOKOM.

Cuna Amniepa, €€ MOAYJIb U HallpaBJICHUE.

Cuina JlopeHiia, €€ MOAyJIb U HampaBJieHUE. J[BUKEHHE 3apsHKEHHOM YacTHIIbI B
OJIHOPOJTHOM MarHuTHOM mosie. PaboTa cuiel JlopeHiia.

SIBNeHHE 3IIEKTPOMArHUTHON MHAYKIUH. [IoTOK BEKTOpa MarHUTHON MHIYKIIVH.
DJIEKTPOJIBUKYIIAs CHJIA MHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOM MHAYyKIMU Dapanes.

BuxpeBoe »siekTpuueckoe TMoje. OJNEKTPOABUKYINAS CHJIA WHIYKIUU B
MIPOBOJIHUKE, IBUKYIIEMCS MOCTYIATEIBHO B OJJTHOPOJHOM MAarHUTHOM TIOJIE.

IIpaBuio Jlenna.

NHaykTUBHOCTh.  SIBI€HME  CAaMOMHAYKLMH.  OJEKTPOJBIKYIIAas  cuia
CaMOUHIYKIIUU.

DHEPrusi MAarHUTHOTO MOJISI KATYIIKA C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHUYeCKHe yCTPOMCTBA U TPAKTUYECKOE TPUMEHEHHE: TOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI,  JAJEKTPOJBUIATENIb, YCKOPUTEIM  DJIEMEHTAPHBIX  YacCTHII,
VHYKIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIIOHEHUE 3JIEKTPOHHOTO MTyYKa MATHUTHBIM TTOJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TTOJIS.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBIIeHUE PIEKTPOMArHUTHON MHIYKIIUU.

[IpaBuino Jlenna.

3aBUCUMOCTb DJIEKTPOJBUKYIIEH CHJIbI MHAYKIIMU OT CKOPOCTH H3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBneHne caMOMHAYKIIUH.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydyeHne MarHuTHOTO MOJIs KATYIIKH C TOKOM.

UccnenoBanue nercTBYs NOCTOSSHHOTO MAarHUTAa HA PaMKy C TOKOM.

UccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOM UHAYKIIHH.

Pa3nen 5. Kojie0anus u BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHuUmMHble KO1e0aHUA

KonebarensHas CUCTEMA. CBo0OoOIHBIE MEXaHUYECKUE KoJIeOaHUs.
l'apmonuueckue konebanus. Ilepumon, yactora, ammuutryga u ¢asza KojeOaHUM.
[IpyxvHHBI MasgTHUK. MaremMaTHUYeCKUM MAasATHUK. YPaBHEHUE TapMOHHUYECKHUX
kosneOanuii. [IpeBparienune s3Heprun Npy rapMOHUYECKUX KOJIeOaHUSIX.



Konebarenbubiit  koHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIE KOJI€OaHUS B
UJCAThbHOM KOJICOATEIbHOM KOHType. AHAJIOTUS MEXKIYy MEXaHWYECKUMH U
ANIEKTPOMATrHUTHBIMU KosieOaHussMH. PopMyiia ToMcoHa. 3aKOH COXPAaHEHHSI SHEPTUH
B UJICATbHOM KOJIEOATEIbHOM KOHTYDE.

[IpeacraBienre o 3aTyxarolux KoJjieOaHUsX. BBIHYXIEHHbIE MEXaHUUYECKHE
kosneOanus. Pezonanc. BeiHyXI€HHBIEC 2JIEKTPOMArHUTHBIE KOJIeOaHuUs.

ITepemennbiii  TOK. CHHYCOUJAIBHBIA  TEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOTO TOKa. AMIUIMTYJTHOE W JIEUCTBYIOLIEE 3HAYEHHWE CHJIBI TOKA H
HaIPsKECHHUS.

Tpanchopmarop. IlpousBoacTBo, mepeaada U MOTPeOJICHUE AIEKTPUUYECKOM
SHEPIrur. DKOJOTMYECKHE PHUCKH IPU NPOU3BOJACTBE 3JEKTpo3Hepruu. KymbTypa
WCTIOJIb30BaHUS SJICKTPOIHEPTI MU B TIOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHE: DICKTPUYECKUAN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JJIEKTpONepeaay.

Jlemoncmpayuu

Uccnenoanne mnapamMeTpoB KoOJI€OATEIbHOM CHUCTEMBI (NPY>XKUHHBIA WM
MaTEeMaTUYECKUNA MASTHHK).

Habmronenue 3aryxaromux KojieOaHUiH.

HccnenoBanue CBOMCTB BBRIHYKICHHBIX KOJICOAHMIA.

Habmronenue pezonanca.

CB0OOIHBIE AIEKTPOMATHUTHBIE KOJIEOAHUS.

OcuuiorpaMMbl (3aBUCMMOCTH CUJIBI TOKA M HAMPsDKEHUS OT BPEMEHHU) JUIs
AJIEKTPOMArHUTHBIX KOJIECOaHUH.

Pe3onanc 1mpu 1mOCIENOBATENIBHOM  COECIMHEHUM  PE3UCTOPA, KAaTyLIKH
WHJYKTUBHOCTH U KOHJIEHCATOpA.

Mopenps TMHUY IEKTPONEPEAAYH.

Vuenuueckuii sxcnepumenm, nabopamopusvie pabomol

HccnegoBanue 3aBUCHUMOCTU TMEpUOJIa MajblX KOJ€OAaHW rpy3a Ha HHUTH OT
JUTMHBI HUTH U MaccChl Tpy3a.

Hccnenoanne nepeMeHHOTO TOKa B LIEMH U3 MOCIEA0BATEIBHO COCIMHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U pe3UCTopa.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNIHbBLE GOJIHbL

MexaHnueckue BOJIHBI, YyciaoBUsA pacnpoctpanenus. Ilepuon. CkopocThb
pacrpocTpaHeHUss M JJMHAa BOJIHBL. llomepeyHble ¥  MOPOJOJIbLHBIE BOJIHBIL.
NuTtepdepentus u qudpaxiius MeXaHUIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIOBUSI M3JYyUYCHHS DJICKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B anexrpomarnutHoi BosiHe. CBOMCTBa
AJICKTPOMArHUTHBIX BOJIH: OTPaXEHHE, MpeOMJICHUE, ToJsipu3anus, Audpakius,
untepdepenius. CKOpoCTh 3JEKTPOMArHUTHBIX BOJIH.

[lIxana >JeKTpOMarHUTHBIX BOJH. [IprMeHeHHEe AIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.



[IprHIMIBI paguoCBsI3u U TeneBUuAcHUA. Pagnonokanys.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOIIEH Cpe/Ibl.

TexHuueckue yCTpoWcTBA M MPAKTHUYECKOE NPUMEHEHUE: MY3bIKaJIbHbIC
UHCTPYMEHTHI, YJIbTPa3BYKOBas JUArHOCTUKA B TEXHUKE W MEIUILIMHE, pajap,
paauoNnpuEMHUK, TeJIEBU30p, aHTEHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

O0pazoBaHue U pacpOCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

Kone6momieecs Teo Kak UCTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6monenue natepdepeHny u Auppakiiny MEXaHUYeCKUX BOJIH.

3BYKOBOM pE30HAaHC.

Habumoienue cBsi3u TPOMKOCTH 3BYKa U BBICOTBI TOHA C AMILTUTY/IOM U 4aCTOTOMN
KOoJieOaHU .

HccnegoBanne CBOMCTB 3IEKTPOMArHUTHBIX BOJIH: OTPAXEHHE, MPEITOMIICHHUE,
noJisipu3anus, IMPpakuus, THTEpPepeHLns.

Tema 3. Onmuxa

I'eomerpuyeckas ontuka. lIpsmonuHeliHOe pacnpocTpaHEeHUME CBeTa B
OZTHOPOJHOM cpene. JIyd cBera. TOUeUHBII HCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3akOHbl OTpaxkeHUs cBeTa. llocTpoeHue u300pakeHUN B
IIJIOCKOM 3€pKaje.

[Ipenomiienne cBeTa. 3aKOHBI MPEIOMIIEHUS CBETAa. AOCOJIOTHBIM MOKa3aTelb
npenomiieHus. IlomHoe BHyTpeHHee oTpaxeHue. llpenenbHpIl yroja mOJIHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus ceeta. CiaoxHbIi coctaB Oenoro cseta. LBer.

Cobuparonye u pacceuBaromne JuH3bl. ToHKas TnH3a. POKYCHOE pacCTOSIHUE U
onThuYeckas cuiia TOHKOW JuH3bl. [locTpoeHune u300pakeHWid B COOMPAIOIIMX U
pacceuBaromux JuH3aX. DopMysa TOHKOM JIMH3BI. Y BEIMUCHUE, JaBAEMOE JIMH30M.

[Ipenenbl MNPUMEHUMOCTH T€OMETPUYECKON OTITUKH.

Bonnogas ontuka. Unrepdepeniius cBera. KorepeHTHbIe HCTOYHUKU. Y CIIOBUS
HaOJI0IEHUsT MAaKCUMYMOB 1 MUHMMYMOB B MHTEP(EpPEHIIMOHHON KapTHHE OT JBYX
CUH(a3HBIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpakuus ceeta. Judpakinuonnas pemeérka. Y caoBue HaAOIIOICHUS TIABHBIX
MakCUMyMOB TMpU TaJCHUH MOHOXPOMAaTHYECKOro CBeTa Ha JIU(PaKUUOHHYIO
PELIETKY.

[Tonmapu3zanus ceera.

TexHuueckue yCTpONCTBA M MPAKTUYECKOE NPUMEHEHHUE: OYKH, JIyma,
¢doToanmapat, NPOCKIMOHHBINA anmnapar, MUKPOCKOI, TEIECKON, BOJOKOHHAS ONTHKA,
nudpakiMOHHAs PEMIETKA, MOJISIPOUI.

Jlemoncmpayuu

[IpsAMonMHEHOE pPAacIpOCTPAHEHUE, OTPaKEHUE U IPEJIOMIICHUE CBETA.
OnTuyeckue npudOpHI.

ITonHoe BHyTpeHHEE OTpakeHue. Monenb cBETOBOAA.



HccnenoBanue cBOWCTB N300pakKeHU B JTHMH3AX.
Mopenn MUKpOCKOIa, TEJIECKOIA.

HaGmonenue nntepdepeHnn ceera.

Habmronenune nudpakiuu ceera.

Habutoienue nucnepcuu cBera.

[Tomy4yeHue cuekTpa ¢ IOMOLIBIO ITPU3MBI.
[TosyueHue cekTpa ¢ HOMOIIbIO TU(PPAKINOHHON PEIIETKY.
Habutoienue nossipyuszanuu cBera.

Yuenuyeckuii sxcnepumenm, nabopamopmsvie pabomul
N3mepenne nmokazartens NpeOMICHHS CTEKIIA.
HccnenoBanue CBOMCTB M300paKEHUI B JIMH3AX.
Ha6nronenue nucnepcnu cBera.

Pa3nen 6. OCHOBBI ClIeHUAJIBbHON TEOPHH OTHOCUTEJILHOCTH

I'paHnIBl NPUMEHMMOCTH KJIACCUYECKOW MEXaHHMKHU. [loCTynarsl crienuanbHOU
TEOPUU OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJYJS CKOPOCTH CBETa B BaKyyME,
IPUHLIUI OTHOCUTEIBHOCTH DWHINTEHHA.

OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHU M COKpAILECHHE
JUTMHBI.

OHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTULIBI.

CBs3p MacChl C 3HEPrueld U MMILYJIbCOM PEJIATUBUCTCKOM YacCTUIbl. DHEPIHUs
IIOKOSI.

Pasznes 7. KanToBas ¢pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonbl. Popmyna [Inanka cBs3u 3HEeprun GOTOHA C €ro YaCTOTON. DHEpPrus u
UMITYJIbC (POTOHA.

Otkpeitie u uccienaoBanue Gororddexra. Onbitel A. I'. CroneToBa. 3aKOHBI
dotorddexra. YpaBuenue OitHmrerHa mnsa Qororddexra. «KpacHas rpaHuiia»
dboToaddexra.

JlaBnenne cBera. OnpiThl I1. H. JIeOGenena.

XHUMHUYECKOE JICUCTBUE CBETA.

Texnuueckne yCTpPOWCTBA W TPAKTUYECKOE TMPUMEHEHHE: (POTOIIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oT03(¢QdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

Uccnenosanue 3akoHOB BHEMIHETO (oTOdDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma



Mopens atroma Tomcona. Ombitel Pesepdopma mo paccessHUIO o -YacTHIL.
[InanerapHas moxens atoma. Iloctynatel bopa. U3nydenue u nornomienne GOTOHOB
IIPU NIEPEXOJE aTOMa C OJIHOTO YPOBHS SHEPruu Ha Jipyroil. Buael cnexkrpoB. CriekTp
YPOBHEW dHEPTUH aTOMa BOAOPO.A.

BonnHoBbie cBoiicTBa yactull. Bomubl e bpoiinsa. KopnyckyispHO-BOJTHOBOM
Ty aJIn3M.

CHOHTaHHOE U BBIHYKJICHHOE U3IyYCHHUE.
TexHuyeckue ycTporucTBa U MPAKTUYECKOE NPUMEHEHHUE: CIIEKTPAJIbHBIA aHAIU3
(cexTpockortt), 1a3ep, KBAaHTOBbII KOMIIBIOTED.
Jlemoncmpayuu
Monens onsita Pesepdopna.
Onpenenenre JJIMHBI BOJIHBI J1a3epa.
HaGnronenue nMHeYaThIX CIIEKTPOB U3ITyUYEHHUS.
Jlazep.
Vuenuueckuii skcnepumenm, nabopamopusvie pabomol
HaOnronenue nuHeRyaToro crekrpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JI0KA3bIBAIOIIUE CIIOXKHOCTHh CTpoeHus sapa. OTKpsITHE
panuoaktuBHOCTH. OnbIThl Pesepdopaa mo onpenenenro coctaBa pailoakTUBHOTO
u3nydyeHus. CoiicTBa anbda-, 6era-, raMMa-u3nydeHus. BiusHue painoakTUBHOCTU
Ha >KMBBIE OPTaHU3MBI.
OtkpeiTHE TIpoTOHA M HeWTpoHa. Hykionnas wmoxens sijapa [elizeHOepra—
NBanenko. 3apsan sapa. MaccoBoe uncno sapa. M30tormnsl.
Anb(a-pacnaa. DIeKTpOHHBIN U TO3UTPOHHBIN OeTa-pacnai. ['amma-uznyyeHue.
3aKOH PaAMOAKTUBHOIO pacnaja.
DHeprus CBA3M HYKJIOHOB B sifipe. SAnepHblie cuiibl. Jledext maccsl sapa.
Anepnsbie peakunu. [lenenue u cuHTe3 A1€p.
S nepusiit peaktop. TepmosinepHsbiil cunTes. [IpoOaemMbl 1 NEPCIEKTUBEI S1EPHOM
SHEPIreTUKHU. DKOJIOTUYECKHE ACIIEKTHI SIAEPHOU SHEPTETHUKH.
DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTop1 HaOJIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.
dyHaMeHTalbHbIE B3auMOIeicTBUS. EMUHCTBO (m3nueckoii KapTUHBI MUpA.
TexHHuecKue yCTpPOMCTBA M NPAKTUYECKOE NMPUMEHEHUWE: JO3UMETP, Kamepa
Buinibcona, simepHblii peakTop, aToMHas 6omoa.
Jlemoncmpayuu
CuéTunK MOHU3UPYIOUIUX YACTHII.
Vuenuueckuii skcnepumenm, nabopamopmsie pabomol
HccnenoBanue TpekoB 4yacTull (110 TOTOBBIM (oTOrpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGUIMKH

Otanbl pa3BUTHs acTpoHOMuu. [IpukiiamHOe U MHUPOBO33PEHUYECKOE 3HAUCHHE
ACTPOHOMMUM.



Bun 3B&mnoro neba. Co3Bes3nus, spkue 3BE3ABI, IUIAHETHI, WX BUIUMOE
JBU>KECHHUE.

ConneuHas cucrema.

Comnnue. ConHeyHas akTUBHOCTb. McTounuk sHeprun CoJiHLa U 3BE31. 3BE3/bI,
UX OCHOBHBIC XApAKTEPUCTUKH. /[narpamMMa «CHEKTpaJIbHBIA KJIACC — CBETUMOCTHY.
3BE3/1bI TVIABHOM MOCJIENOBATENBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB) IS
3BE3]] TJIABHOW MOCJENOBATENbHOCTH. BHyTpeHHee cTpoeHue 3BE34. COBpEMEHHBIE
IPEACTABIICHUS O MTPOUCXOKICHUH U 3BOIIOIMU COJHIIA U 3BE3/1. DTaIbl dKU3HU 3BE3 .

Muieunsiii Ilyte — nHama [anmaktuka. I[losnokenune u aBwkeHue CoJiHIIA B
l'anaktrke. Tunbl ramaktuk. PaguoranakTuky u KkBasapbl. UEpHBIE ABIPHI B sAIpax
TaJaKTHK.

Bcenennas. Pacmmipenue Bceenennoit. 3akon Xa06ma. PazOeranue ranakTwk.
Teopus bonpmioro B3psiBa. PEMMKTOBOE M3ITydEHHE.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnnie mpo0sieMbl aCTPOHOMUMU.

Yuenuueckue nabnooenus

HaGnroneHuss HEBOOPY>KEHHBIM TJ1a30M C HCIIOJIB30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUIN [IJIsl ONpEACNICHUs TOJIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3us1 CEeBEpHOro MOMyIIApHs U IPKUE 3BE3bI.

Hab6nronenus B Teneckon Jlynsl, manet, Maeuynoro [lytu.

O06o0maromniee MOBTOPEeHUE

Ponb ¢pu3nky 1 acTpOHOMHUH B IKOHOMHYECKOM, TEXHOJIOTMYECKOM, COLMAIBHOM
Y 3TUYECKOU cpepax AesITeNIbHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKHU U ACTPOHOMUH B
COBPEMEHHOM HAYYHOW KapTHHE MHUpA, poJib PU3NYECKOW TeopuH B (OPMHUPOBAHUU
MPEACTABICHUI O (PU3NUECKON KapTHHE MUpPA, MECTO (PU3UUECKON KapTHUHBI MHUpa B
o011IeM psiy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUIN O IPUPOJE.

MexnpeaMeTHbIe CBA3H

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 11 Kiacce OCyIIECTBISETCS C
y4ETOM COJEPIKATEIBHBIX MEXKIPEIMETHBIX CBSA3€H C KypcamMu MAaTeMaTHKH,
OMoNOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHUH.

Meowcnpeomemnvie nousimusi, CBA3aHHBIE C HW3YYEHHUEM METOJIOB HAYYHOI'O
MO3HAHUS: SIBJIICHUE, HAYYHbIN (DakT, TUIIOTe3a, (pUu3ndeckast BETUYMHA, 3aKOH, TEOPHS,
HaOJII0/IEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbI ypaBHEHUHN, TPUTOHOMETPUYECKHE (PYHKIIUU:
CHUHYC, KOCHUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOKIIECTBO,
BEKTOPbl M HMX IPOEKIHH HAa OCH KOOPJAWHAT, CIOKEHHE BEKTOPOB, MPOU3BOIHBIC
AJEMEHTapHbIX (QYHKUUNA, MPU3HAKK TOJ00MS TPEYroJbHUKOB, OIpPEACICHHUE
IJIOIIAIU TIOCKUX Puryp u 00béMa Tel.

buonocusa: »nektpuueckue SBICHUS B KUBOM MpUpoje, KoJedaTelbHbIe
IBW)XEHUS B KUBOM NPUPOJE, ONTUYECKUE SIBJICHUS B KUBOM NPUPOJE, ACHUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.



Xumus: CTpOEHUE aTOMOB U MOJIEKYJ1, KPUCTAININYECKASI CTPYKTYpa TBEPABIX TET,
MEXaHU3Mbl 00pa30BaHMs KPUCTATUIMYECKON PEIIETKH, CIEKTPAIbHBIN aHaIH3.

l'eocpaghus: MarHUTHBIE TIONIIOCAa 3€MJITH, 3aJIEKU MAarHUTHBIX Pya, (poTochEMKa
3€MHOM MOBEPXHOCTH, IIPEJICKA3aHUE 3EMIICTPSICEHU.

Texnonocusi: JNUHUAW  BJEKTpoONEpenad, TEHEpaTop IEPEMEHHOI0  TOKa,
AJIEKTPOJIBUraTeNb, HMHAYKLUMOHHAS I€4b, pajap, pPaJUONPUEMHHUK, TEJIEBU3O0D,
aHTeHHa, TtenepoH, CBYU-meub, NPOEKUMOHHBIA ammapar, BOJIOKOHHAsl OITHKA,
CoJIHEYHas Oarapesi.

IINTIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIET'O OBPA3OBAHUA

OcBoenune yueOHoro mnpeaMera «®du3ukay Ha YpPOBHE CPEIHEro OOIIEro
oOpa3zoBaHusi (0a30BBIM YPOBEHBb) JOJKHO OOECIEUUTHh JOCTUKEHUE CIIECIYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS y4eOHOro mpeamera «DPU3MKa» JOJKHBI
OTpaXaTb TOTOBHOCTb U  CIIOCOOHOCTh  OOYyYaroLIUXCsl PYKOBOJACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH IMO3WIMEH JIMYHOCTH, CHCTEMOM II€HHOCTHBIX
OpUEHTAllU{,  TO3UTHBHBIX  BHYTPEHHUX  YyOEXIEHUH,  COOTBETCTBYIOIIMX
TPaJAULIMOHHBIM HEHHOCTSIM POCCUICKOTO 00111€CTBA, pACIIMPEHHE )KU3HEHHOTO OTIBITA
M OIbITa JEATEIIBHOCTH B IIPOLIECCE pPeaau3alid OCHOBHBIX HaIlPaBIICHUU
BOCIIUTATEIBHON IESITENBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kaIaHCKOro BOCIIMTAHUS:

c(hOPMHUPOBAHHOCTh T'PAKIAHCKOW TMO3UIIMM OOYyYarOUIErocs Kak aKTUBHOIO W
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

OPUHATHE  TPATUIIMOHHBIX  OOIICYENIOBEYECKUX  T'yYMAHUCTUYECKUX |
JNEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYIO JESITEIBHOCTH B HMHTEPECaX TPa)xAaHCKOIO
o011ecTBa, yuacTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpTaHU3aIUY;

YMEHHUE B3aUMOJEHCTBOBATH C COLIMAJIbHBIMU HHCTUTYTaMH B COOTBETCTBUH C UX
GYHKIIUSIMY 1 Ha3HAYCHHUEM;

FOTOBHOCTH K TYMaHUTAPHOW W BOJIOHTEPCKOM JESATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUMCKON IPakIaHCKOW UJIEHTUYHOCTH, ATPUOTHU3MA;

LHEHHOCTHOE OTHOLIEHUE K TOCYJApCTBEHHBIM CHUMBOJAM, JOCTHKEHUSM
POCCUNCKUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:



c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMl0 WU TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHPYSCh Ha MOPAJbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
NEeSATEIBHOCTH YYEHOTO;

OCO3HaHME JINYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAyIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAsh 3CTETUKY HAY4YHOTO TBOPYECTBA,
npucyuiero Gpu3ndeckoil Hayke;

5) TpyA0BOro BOCIIUTAHUSI:

MHTEPEC K pa3InyHbIM chepam mpodheccnoHanbHOM 1eATeIbHOCTH, B TOM YHCIIe
CBSI3aHHBIM C (PM3UKOM U TEXHUKOI, yMEHHE COBEPIIAaTh OCO3HAHHBIN BHIOOP Oy Tytieit
npodeccuu U peann30BbIBaTh COOCTBEHHBIC )KIU3HEHHBIC TUIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO UM camMOOOpa3oBaHUIO B 00JacTH
($u3MKH Ha TPOTSKEHUH BCEU KHU3HU;

6) IK0JIOrHYeCKOTr0 BOCIIUTAHUS

c()OPMHUPOBAHHOCTh 3KOJIOTMYECKOM KYJIBTYpbl, OCO3HAaHHUE TJI0OAIBHOIO
XapakTepa 3KOJOTHYECKUX IpooiieM;

IUIAaHWPOBAHUE M OCYULIECTBIICHUE JIEHCTBUI B OKpPY)KAlOIIEH Cpelie Ha OCHOBE
3HaHUA LeJIed yCTOMYMBOrO Pa3BUTHUS YEJIOBEUECTBA;

paclIipeHHe OMbITa JeATEIbHOCTH SKOJOTMYECKON HANpaBICHHOCTH Ha OCHOBE
MUMEIOIINXCS 3HaHUM 1O (PU3HKE;

7) IEeHHOCTH HAYYHOT0 MO3HAHMA:

c(hOPMHUPOBAHHOCTh ~ MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS GU3NUECKON HAYKH;

OCO3HaHME LICHHOCTU HAyYHOU e TeIbHOCTH, TOTOBHOCTh B MPOLIECCE U3YyUEHHUS
(UMK  OCYLIECTBISATH MPOEKTHYIO M  HMCCIENOBAaTEIbCKYIO  JI€ITEIbHOCTh
WHANBUAYAIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicCTBUSA
ba3oBble Jilornyeckue JaeiicTBUA:

CaMOCTOSITSIILHO dbopMyIHpoBaThH u AKTyJIM3UPOBATh npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENEATh LEIU JACATEIBHOCTH, 3aJaBaTh NapaMeTpbl W KPUTEPUH HX
JIOCTHIKCHHS,

BBISIBJISITh 3aKOHOMEPHOCTH U MIPOTHUBOPEUUS] B pacCMaTpUBAEMbIX (DHU3UYECKHUX
SIBIICHUSIX

pa3pabarpiBaTh IJIaH peIIeHUs MpoOJieMbl C YYE€TOM aHajdu3a UMEIOIIUXCS
MATEPUAIIbHBIX U HEMATEPUAIBHBIX PECYPCOB;



BHOCUTh KOPPEKTUBBI B JEATEIbHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHMBATh PUCKU NOCIEACTBUI AESITENbHOCTH;

KOOPJIMHHUPOBATh U BBINIOJHATH PaOOTy B YCIOBUSIX PEaJIbHOI0, BUPTYAIBHOIO U
KOMOMHHMPOBAHHOI'O B3aMMOJICHCTBHUS,

pa3BUBaTh KPEATUBHOE MBIIIJICHUE NTPU PELIEHUH KU3HEHHBIX IPOOJIEM.
Ba3oBnle ucciieqoBarebLCKHe 1eiCTBUSA:

BJA/€Th HAYYHOM TEPMHUHOJIOTHEM, KIIOYEBBIMU MOHATUSAMU M METOJaMH
(uznyeckoil HayKu;

BJa/I€Th HAaBBIKAMU Y4€OHO-HMCCIIEA0BATEIbCKOM M MPOEKTHOM AESITENbHOCTU B
oOnactu (HU3HKHU, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITETBHOMY TIOUCKY
METOJIOB peUIeHHs 3aJad (PU3NYECKOTO COACPKAHMS, MPUMEHEHHUIO Pa3IUYHBIX
METO/I0B IMO3HAHMUS;

BJIQZIETh BHJAMH JCSATEIBHOCTH MO TOJYYEHHIO HOBOTO 3HAHUA, €ro
MHTEPIpPETALNH, TPEOOPa30BaAHUIO U MPUMEHEHHIO B PA3IMYHbIX YUEOHBIX CUTYalUsX,
B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBJIATh IIPUYMHHO-CJIEICTBEHHBIE CBA3M W aKTyaJlU3UpoBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ pPEIIeHUs, HaXOJAUTh apTyMEHThI JUIsl JOKa3aTelbCTBA CBOMX
YTBEpXKACHUMN, 3a]1aBaTh ApaMEeTPbl U KPUTEPUU PEIICHUS;

aHaJIM3UPOBATh MOJIyUYEHHBIE B XOJI€ PELICHUsI 3a]a4ul Pe3yIbTaThl, KPUTHUYECKH
OLICHMBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH HU3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTh U (opmynupoBaTh COOCTBEHHbIE 3ajaud B 00pa30BaTENIbHOM
JEeSITeIbHOCTH, B TOM YHCJIE IPU U3YYEHUH (DU3UKY;

JaBaTh OIIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN ONBIT;

YMETh T[EPEHOCUTh 3HaHUS MO (PU3UKE B NPAKTUYECKYID 001acThb
KU3ZHENIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHMSI U3 PA3HBIX MTPEJAMETHBIX 00JacTel;

BBIIBUTaTh HOBBIE UJEH, NIPEJIaraTh OpUrHHAIbHBIE MOAXObl U PEIICHHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aIbTEPHATUBHBIE PELICHUSI.
Pabora ¢ nndopmanueii:

BJa/IeTh HaBbIKAMH IMOJy4YeHHUS HH(POpMauuu (U3NYECKOTO COACpPKAHUS U3
UCTOYHHUKOB pa3HbIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBIATh IIOMCK, aHAaJu3,
CUCTEMATHU3alMI0 M MHTEpHpeTanuio WHPOPMAIUU Pa3IuYHbIX BHAOB U (GopM
MIPEACTABJICHHUS;

OLIEHMBATh JOCTOBEPHOCTHh HH(OpMALINH;

MCIOJIb30BaTh CPeICTBA NH(POPMALIMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJIOTHIM
B pCIICHUH KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPTaHMU3AIMOHHBIX 3a7ad C
coOyifoficHueM TpeOOBAaHUM OSPrOHOMUKH, TEXHUKH OE€30MAaCHOCTH, TWUTHUEHBI,
pecypcocOepekeHuns, MPaBOBbIX M JTHYECKUX HOPM, HOPM HMH(POPMALUMOHHON
0e30I1aCcHOCTH;

CO3/71aBaTh TEKCThI (PU3MUECKOTO COJIEPKaHUS B pa3IMUHbIX (OopMaTax ¢ YUYETOM
Ha3HaueHusd MHGOPMALMK U LEJIEBON ayAUTOPUH, BBIOMpAas ONTUMAJIbHYIO (opMmy
MIPEACTABJICHHS U BU3yaIH3aLUU.



KoMMyHHKaTHBHBIC YHHBEpPCAIbHbIC Y4eOHbIe JeHCTBUA:

OCYIIECTBJIATH OOIIIEHNE HA YpOKax (GU3HKU U BO BHEYPOUHOM JIEATEILHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOHMDIUKTHBIX CUTYallU U CMATYATh KOH(MIUKTHI;

Pa3BEPHYTO W JIOTUYHO M3JIAraTb CBOK TOYKY 3pPEHUS C MCIOJIb30BAHUEM
A3bIKOBBIX CPEJICTB;

NOHUMATh M MCIOJIb30BATh NPEUMYIIECTBA KOMAHIHOM W WHIWBUAYAIbHOU
paboTHI;

BBIOMpATh TEMAaTUKy WU METOJbl COBMECTHBIX JCHCTBHM C Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAKJIOTO YJIEHA KOJIJIEKTUBA,

IIPUHAMATh  LEJIA  COBMECTHOM  JEATENBbHOCTH, OpraHU30BBIBATH U
KOOPJIMHUPOBATh JIEUCTBUS MO €€ JOCTHXKEHUIO: COCTABIATH IUIAH JCHUCTBUM,
pacupenensiaTb poid € YYETOM MHEHUM YYAaCTHHKOB, OOCYXIAaTh pe3yJIbTaThl
COBMECTHOU padoThI;

OLICHMBATh KA4€CTBO CBOErO BKJIAJa M Ka)XJOr0 YYaCTHUKA KOMAaHIbl B OOIIMIA
pe3yJbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

peaiaraTtb HOBBIE IIPOEKTBI, OLICHUWBATh WU C IO3UMLUUU HOBU3HBI,
OPUT'MHAJIBHOCTH, IIPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBIIATh IIO3UTUBHOE CTPATETMYECKOE IIOBEAEHHUE B  Pa3JIMYHBIX
CUTYalUsIX, IPOSBIIATH TBOPUYECTBO U BOOOPaKEHUE, ObITh MHUIIUATUBHBIM.

PeryiasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBIIATh IMO3HABATENbHYIO JEATEIbHOCTh B 00JacTH
(U3MKK M aCTPOHOMHH, BBISBIATH NPOOJEMBI, CTaBUTh MU  (POPMYJIUPOBATH
COOCTBECHHEIC 3a/1a4H;

CaMOCTOSATENIBHO COCTABJISATH IUIAH PEIEHUS] PACUETHBIX U KAYECTBEHHBIX 3a]1a4,
IUIaH BBIMOJIHEHUS NPAKTHUYECKOM padoThl € YYETOM MMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIA BBIOOP, AapryMEHTHpPOBAaTH €ro, OpaTb Ha cebs
OTBETCTBEHHOCTb 32 PELICHUE;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBATh (DOPMUPOBAHUIO U TPOSBICHUIO IPYIAUIIMU B 0071aCTH (HUBUKH,
NOCTOSIHHO TIOBBIIIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, SMOIIMOHAIbHbI HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTYallUsM, BHOCUTb KOPPEKTHUBBI B JE€ATEIbHOCTD,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;



BJIa/IETh HABbIKAMHU MO3HABATENIbHON pe(ICKCUN KaK OCO3HAHUS COBEPIIAEMBIX
JNEVUCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YIbTATOB U OCHOBAHUM;

UCIONIb30BaTh NPUEMBI pedieKCuu A OLICHKH CHUTYalllH, BbHIOOpa BEPHOTO
peuIeHus;

YMETh OLICHMBaThb PHUCKM M CBOECBPEMEHHO IIPUHUMATh PELICHHS 110 MX
CHWKEHUIO;

OPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IIpM aHalU3€ pPE3yJIbTaTOB
NEeATEINbHOCTH;

OPUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHBBI M apPryMEHTBl JIpyTUX IpU AaHAJIU3E€ pe3yIbTaTOB
NEeSATENbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mpouecce qocTHKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOECHUS MPOTPaMMBbI IO
¢u3nke I8 ypOBHS  cpedHero obmiero oOpa3oBaHMs Yy OOydaroIIMXCs
COBEPILIEHCTBYETCS AMOIMOHAIbHBIN WHTEJIEKT, MpeANnoIararomii
c(hOpMUPOBAHHOCTH:

CaMOCO3HaHUS, BKJIIOYAIOIIET0 CHOCOOHOCTh MOHMMATh CBOE HMOLIMOHAIBHOE
COCTOSIHME, BUJAETHh HANpaBICHUs Pa3BUTUS COOCTBEHHOIN SMOLIMOHAIBHOHN cdephl,
OBITh YBEPEHHBIM B Ce0€;

CaMOpETYJINPOBAHUs, BKJIIOYAIOLIETO CAaMOKOHTPOJb, YMEHHE IPUHHAMATH
OTBETCTBEHHOCTb 32 CBOE IIOBEIECHUE, CIOCOOHOCTh  aJalTUPOBAThCS K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIIATH THOKOCTh, ObITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKJIIOYAIOLIEH CTPEMIICHHE K JIOCTHKEHHUIO LEIH U
ycrnexy, ONTUMHU3M, HHHUIIMATUBHOCTb, YMEHHE JEMCTBOBaTh HUCXOJs M3 CBOHUX
BO3MOXKHOCTEH;

AMIIATUH, BKJIIOYAIOUIEH CIMOCOOHOCTh MOHUMATh SMOIMOHAIIBHOE COCTOSIHHE
IPYTUX, YYUTHIBATh €r0 MPHU OCYIIECTBIEHUU OOIIEHUS, CIOCOOHOCTh K COYYBCTBHUIO
U CONEPEKUBAHMIO;

COLIMAJIbHBIX HABBIKOB, BKJIKOYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOILEHUS C
APYTUMHU JHOABMHU, 3a00TUTHCS, IPOSBISATH HHTEPEC U pa3peliaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xoniy oOydyenus B 10 kjacce npeaMeTHbIE pe3ysibTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAOIIMXCSI YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax poiab U MecTo (U3UMKU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBl MHpPA, B PA3BUTUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKOMN AEITEIBbHOCTHU JIFOJIEH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS U3YYEHHBIX (U3HYECKUX  MOJIEIICH:
MaTepuagbHas TOYKa, MHEepLuaibHas cucTeMa OTcuéra, aOCONIOTHO TBEPIOE TEO,



WJICUIbHBIN Ta3, MOJEIA CTPOCHUS Ta30B, KUAKOCTEHM W TBEPABIX TEJ, TOYCUHBIN
ANEKTPUYECKUH 3apsij] IPU PEIICHUH (PU3NUECKHUX 3a]1a4;

pacno3HaBath (HU3UYECKUE SIBICHHUS (IIPOIECCHhl) W OOBACHITH WX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIPHO-KMHETUYECKOW TEOPUHU CTPOCHHUS BEIIECTBA U
ANEKTPOANHAMUKN: PAaBHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JBHKECHUE,
CBOOOIHOE MaJICHHE TeJl, ABUKEHUE MO0 OKPYKHOCTHU, UHEPIUS, B3aUMOJICUCTBHUE TEJl,
b dy3us, OpOyHOBCKOE IBHKEHHUE, CTPOCHUE KUIKOCTEN U TBEPIBIX TEJ, U3SMEHEHHE
o0bEMa TeNl MpU HAarpeBaHUU (OXJIAKIEHUU), TEIUIOBOE paBHOBECHE, HCIApEHHE,
KOHJICHCAIUS, IUJIABJICHHE, KPUCTAJUIM3alMs, KHUIIEHUE, BIIAXKHOCTh BO31yXa,
MOBBIIIEHUE JIaBJICHUS Ta3a MPU €r0 HarpeBaHUM B 3aKPHITOM COCYJIE, CBSI3b MEXKIY
rapaMeTpaMH COCTOSIHMS ra3a B U30IMPOIECCax, dIEKTpU3alusl Tell, B3aUMOACHCTBHE
3apsioOB;

ONUCHIBATh MEXAHMUYECKOE JBUKEHUE, HCIOJb3Yyd (PU3NUECKHE BEJIUYUHBI:
KOOpAWHATA, MyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca TeJla, CUJia, UMITYJIbC
Tena, KUHETUYECKas JHEPrusi, MOTEHIMaJbHas DHEPrus, MEXaHW4eckas padoTa,
MEXaHHUYeCKast MOITHOCTh; TIPU OMKMCAHUY MPABWIHLHO TPAKTOBATh PUBUUECKUM CMBICT
UCIIOJIb3yeMbIX BEJIMYMH, WX OO0O3HAYCHUS U CAMHMIIBI, HaXOJIUTh (OPMYIIbI,
CBS3BIBAIOIIUE JAHHYIO (PU3UUECKYIO BEJIMUUHY C IPYTUMH BEJIMYNHAMU;

ONMUCHIBATh U3YUYEHHBIE TETUIOBBIE CBOKMCTBA TEJI U TEILJIOBBIE SIBJICHUS, UCIIONb3YS
¢u3nueckue BEIMYUHBI: JaBJICHUWE Trasza, TeMmIeparypa, CpEeaHssl KHHETHYecKas
SHEPIusl Xa0TUYECKOTO JBUKEHUS MOJIEKYJI, CPETHEKBAIPATUYHAS CKOPOCTh MOJIEKYI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI SHEPTHsI, paboTa ra3a, KodQGUIMEHT MOJIe3HOTO
NEeNUCTBUS TEIJIOBOTO JBUTATENIS, TPU OMMCAHUM TTPABUWIBHO TPAKTOBATh (PU3UUYECKUIT
CMBICJT UCIIOJIb3YEMbIX BEJIMYWH, UX 0003HAUEHUS U €IUHUIILI, HAXOJIUTh (POPMYJIbI,
CBSI3BIBAIOIINE JAHHYIO (PU3HYECKYIO BEJIMUMHY C IPYTUMU BEJIMYHUHAM;

OTNUCBHIBATh M3YYEHHBIE AJIEKTPUUYECKHUE CBOMCTBA BEIIECTBA U DJICKTPUUYECKUE
SBJICHUS (TIPOLIECChI), MCIOJIB3Ysl (PU3UYECKHE BEJIMUYMHBI: IJICKTPUUECKUN 3apsi,
AIEKTPUUYECKOE TOJIe, HAMPSHKEHHOCTD MOJIS, TOTEHIIUAJI, Pa3HOCTh MOTEHIIMAIOB; TIPU
OMHCAHUM TPABUIHHO TPAKTOBATh (PM3MUECKUN CMBICH MCTOJIB3YEMbIX BEIWYUH, UX
0003HaYEHUS U €IMHUIIBI; YKA3bIBATh (DOPMYIIBI, CBS3bIBAIOIINE JAHHYIO (PU3UUYECKYIO
BEJIMYMHY C APYTUMHU BEJIIMUUHAMU;

aHAIM3UPOBaTh (U3MYECKUE TPOIECCHl W SIBICHUS, HCIONB3Ys (u3nyeckue
3aKOHBI U MPUHIUIIBL: 3aKOH BcemupHoro Tsrotrenus, |, |l u 11l 3akonsl HeroToHa,
3aKOH COXPAaHEHHSI MEXaHUYECKOW SHEPruu, 3aKOH COXPAHEHUS UMITYJIbCa, TPUHLIUI
CYyHEpHO3ULIMK CHUJI, MPHUHIUMII PABHONpPABUS HWHEPLUHAIBHBIX CHUCTEM OTCYETA,
MOJICKYJISIPHO-KHHETUUECKYIO TEOPHUIO CTPOCHHS BEIIECTBA, Fa30BbI€ 3aKOHBI, CBS3b
CpeaHel KUHETMYECKOW HIHEPTHM TEIUIOBOIO JIBHUKEHHUS MOJEKYJI C aOCOMIOTHOM
TEMIIEPaTypoOil, MEPBBIM 3aKOH TEPMOJAUHAMUKH, 3aKOH COXPAHEHUS DJICKTPUUECKOTO
3apsiia, 3akoH KynoHa, mpu 3ToM pasinyarh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €T0
MaTEMaTUYECKOE BhIPAKEHUE U YCIOBUA (TpaHULIbl, 00JaCcTH) MPUMEHUMOCTH;



OOBSACHITH OCHOBHBIC MPUHIIUAIIBI JIEHCTBUS MAINH, TPHOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3nuyaTh YCJIOBHS UX O€30MAaCHOTO HMCMOJIb30BAaHUS B MOBCEIHEBHOMU
KU3HH,

BBITIOJIHATh DKCIIEPUMEHTHI 1O HCCIEAOBAHUIO (PUBMYECKUX SBJICHUU U
IPOLIECCOB C MCIOJb30BAaHUEM IMPSMBIX M KOCBEHHBIX HW3MEPEHHUM, MNpU ITOM
dbopmyIupoBaTh MpodIeMy/3ajlady U TUIOTE3y Y4eOHOTO IKCIIEpUMEHTa, COOUpaTh
YCTAaHOBKY U3 MPEJJIOKEHHOTO 000pYyI0BaHUsI, MPOBOAUTH OMBIT U (OPMYIUPOBATH
BBIBOJIBL;

OCYUIIECTBJISATh MPSAMbIE M KOCBEHHbIE M3MEpPEHUs (PU3MUECKUX BEIUYUH, MpPU
TOM BBIOMPATh ONTHUMAIBHBIA CHOCO0 HM3MEPEHHS M WCIOJIb30BaTh W3BECTHHIC
METO/IbI OLICHKH IOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBHCHUMOCTH  MeXAy  (QU3HUECKMMHU  BEJIUYMHAMH  C
WCIIOJIb30BAaHUEM TIPSIMBIX HM3MEPEHHUH, IMPH OTOM KOHCTPYHPOBATH YCTAHOBKY,
(bUKCHpOBaTh Pe3yabTaThl MOJYYCHHOW 3aBUCUMOCTH (DM3MYECKUX BEIUMYUH B BHJIC
TabIUI ¥ TPaQUKOB, ENATh BHIBOJIBI 110 PE3yIbTaTaM UCCIIETOBAHMS;

cobrofaTh MpaBuia OE30MACHOrO TPyAa NpPHU MPOBEICHUM HUCCIEIOBAHUM B
paMKax Yy4eOHOro OSKCIEpPUMEHTa, Yy4eOHO-HCCIIEIOBATEIbCKON W TMPOEKTHOM
JESITEILHOCTH C HCIOJB30BAHUEM H3MEPUTENBHBIX YCTPOMCTB U J1a0OPaTOPHOTO
000py10BaHUS;

pemaTh pacu€THbIC 33/1a4d C SBHO 3aJJaHHOM (hPU3MYECKON MOJEINbIO, UCTIOJIb3YS
¢du3nuecKkre 3aKOHbI M MPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBUS 3aJladyd BbIOUpATh
(GU3HUECKYI0O MOJIENb, BBIICIATh (PU3NUECKUE BEIIMYUHBI U (hOPMYIIbl, HEOOXOIUMbIE
s e€ pelieHus, MPOBOJUTH PAcu€Thl M OLEHUBATH PEATBHOCTH MOTYYEHHOTO
3HAYCHUS (PU3NUECKON BETUIMHBL,

permaTh KadyeCTBEHHBIC 3a/Jaud: BBICTPAMBAThH JIOTHYECKH HEMPOTHBOPCUHUBYIO
[IEMOYKY PpACCYKICHHI ¢ OMOpold Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3uYecKue SBJICHUS;

HCITOJIB30BaTh MPHU PEIICHUH y4eOHBIX 3a7a4 COBPEMECHHBIC HH(POPMAIIMOHHBIC
TEXHOJIOTUU JUIsl TIOWCKA, CTPYKTYpUPOBAHUS, MHTEPIPETAIMU U TIPEJICTABICHUS
y4eOHOM ¢ Hay4YHO-TIOMYJSPHOM HHQPOpMAlMU, TIOJYYCHHOW U3 Pa3INUYHbIX
MCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOTydaeMyr0 HH(OPMAIIHIO;

MPUBOJNTH MPUMEPHI BKJIAJa POCCUUCKHX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, OOBICHEHUE TIPOIIECCOB OKPYKAIOIIEr0 MUPA, B PA3BUTHE TEXHUKHU U
TEXHOJIOTUH;

MCIIOJIh30BaTh TEOPETHUECKUE 3HAHMS 1O (U3UKE B MOBCETHEBHOW KU3HU IS
oOecrieueHus 0€30MacHOCTH TpH OOpalleHuHW C NpudopaMu M TEXHUYECKUMHU
yCTPOMCTBaMHM, AJII COXPAHEHHUs 30POBBS M COOMOJCHUS HOPM JKOJOTHYECKOTO
IOBEJICHUS B OKPYKAIOIIEH CpeIE;

paboTaTh B TpyHIE€ C BBITOJHCHHEM pPa3IMYHBIX COIMAIBHBIX POJIEH,
IUTAaHUPOBaTh PabOTy TPYIIBI, paIlMOHAIBHO paclpenensTh OO0S3aHHOCTH U
IUTAHUPOBATh JIEATEILHOCTh B HECTAHIAPTHBIX CHUTYAIUSAX, aJCKBATHO OIICHUBATH
BKJIQJT KQKJIOTO U3 YIaCTHUKOB TPYMIIHI B PEIICHUE pACCMAaTPUBAEMOM TTPOOIEMBI.



K xonmy obydenus B 11 kjiacce nmpeaMeTHbIC Pe3yJIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIUXCS YMEHUM:

JEMOHCTPHUPOBATh Ha TMPUMEpax pojib W MecTO (U3MKH B (HOPMUPOBAHUM
COBPEMCHHOM HAay4YyHOW KapTUHBI MHpA, B Pa3BUTUM COBPEMEHHON TEXHUKH H
TEXHOJIOTUH, B TPAKTUYECKOW JEATCIBHOCTH JIIOJICH, IEeOCTHOCTh M €IIMHCTBO
bu3uYecKor KapTUHBI MUDPA,

YYHUTBIBATh TPAHUIIBI TPUMEHECHHS U3YUEHHBIX (DU3UUECKUX MOJIETIeH: TOUCUHBIH
AIEKTPUUYECKUH 3apsiJl, Tyd CBETA, TOUCUHbIA UCTOYHUK CBETA, Si/IEpHAsi MOJIE]Ib aTOMA,
HYKJIOHHAsI MOJIeJThb aTOMHOTO si/Ipa TPH PEIICHUH (PU3UMYECKHUX 33]1a4;

pacno3HaBath (HU3UYECKUE SIBICHUS (IIPOIECCHh) W OOBACHITH WX HA OCHOBE
3aKOHOB AJICKTPOJMHAMUKN U KBAHTOBOW (DU3UKU: DJIEKTPUUECKas MPOBOJAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MArHUTHOE JCHCTBUS TOKA, B3aUMOJICHCTBHUE
MarHUTOB, JICKTPOMArHUTHAS! MHIYKIIUS, JEHCTBUE MAarHUTHOTO IOJISl Ha MPOBOJHUK
C TOKOM M JABWXKYIIMICA 3apsl, OHJICKTPOMarHUTHbIC KOJICOAHHS W BOJIHBI,
IPSIMOJIMHENHOE pacrpocTpaHeHue CBETA, OTPAKEHHUE, MIPEJIOMIICHHE,
uHTeppepeHuus, audpakuus W [OoJIsIpuU3anus  CBeTa, JUCHEPCHS  CBETa,
dotoanektpuueckuii 3¢dext (hororddekr), cBeTOBOE AaBiIEHHE, BO3HUKHOBEHHE
JMHEWYAaTOro CHEKTpa aTomMa BOJOpPOJia, €CTECTBEHHAss W  HCKYCCTBEHHas
PaauOaKTUBHOCTB;

ONMUCHIBATh M3YYEHHBIE CBOWCTBA BEIIECTBA (BJIEKTPUUECKHE, MArHUTHbIE,
ONTHYECKHE, DJICKTPUUECKYIO MPOBOJUMOCTb PA3IMYHBIX CPEM) U DJICKTPOMArHUTHBIC
sIBJICHUS (TIPOLIECCHI), UCTIOJIb3YS (PU3MUECKUE BEIIMUMHBL: DIIEKTPUUECKUM 3apsil, cuiia
TOKa, DJJEKTPUUECKOE HaNpsKEHUE, JJICKTPUUECKOE COMPOTUBICHHUE, Pa3HOCTh
MOTEHIIMAJIOB, JICKTPOJABUKYINAsl CUjla, paboTa TOKa, WHIYKLIMS MAarHUTHOTO IOJI,
cuna Amrnepa, cuia JlopeHa, HHAYKTUBHOCTh KaTYIIKW, YHEPTHUS AJIEKTPUUECKOTO U
MAarHUTHOTO TOJIEH, MepUo] U YacToTa KojieOaHU B KOJIeOaTeIbHOM KOHTYpE, 3apsil
U CWJIa TOKa B MPOIIECCE TAPMOHUYECKHUX JIEKTPOMArHUTHBIX KOJIeOaHUU, (POKYCHOE
pacCTOsIHME W OINTHYECKas CHWJIa JIMH3bI, MPU ONHWCAHUM NPAaBUIBHO TPAKTOBAaTh
(bu3HUECKUil CMBICI HCTIONB3YEMbIX BEJTMYUH, UX 0003HAUYCHMSI U €IUHUIIbI, YKa3bIBATh
(bopMyIIBI, CBA3BIBAIONTNE JAHHYIO (PU3UUECKYIO BEIMUMHY C IPYTUMHU BEIIMYNHAMU;

OMHCHIBATH N3YUCHHBIC KBAHTOBBIC SIBJICHUS U TIPOIECCHI, HCTIONB3Ys (PU3NUECKue
BEJIMYMHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETAa,
SHEPTUS U UMITYJIbC (POTOHA, IEPUOJ] TIOJTypacIiaia, SHEPTHsI CBSI3U ATOMHBIX sIJIEep, IPH
OTMMCAaHUU TIPABUJIBLHO TPAKTOBATh (PU3MYECKUM CMBICI UCIIOIb3YEMbIX BEJIMYMH, UX
0003HaYEHUS U €IUHUIIBI, YKa3bIBaTh (hOPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3UYECKYIO
BEJIMYMHY C APYTUMU BEJIMUMHAMU, BBIYUCIIATh 3HaUeHUE (DU3NUECKON BETUYUHBI;

aHaJM3UpPOBaTh (HU3NUYECKUE TPOIECChl M SIBJIICHUS, HUCIONB3Ys (Pu3nueckue
3aKOHbI U TPUHIUIBL 3aKOH OMa, 3aKOHBI TOCJIEIOBATEILHOTO U TapajuIeIbHOTO
COCIMHEHUs IIPOBOJHUKOB, 3aKOH J[koyns—JIleHna, 3aKOH BJIEKTPOMArHUTHOM
WHJYKIIMU, 3aKOH MPSMOJUHEUMHOTO PacHpOCTPAHEHUs CBETa, 3aKOHBI OTPaKeHUSs



CBETa, 3aKOHBI MPEJIOMJICHUS CBETA, ypaBHEeHUE DiHIITeHHA 17151 poToaddexra, 3aKkoH
COXPAHEHHUS SHEPruu, 3aKOH COXPAHEHHUS HMIIYJIbCa, 3aKOH COXpPaHEHUS
AIIEKTPUYECKOTO 3apsijia, 3aKOH COXpaHEHMsI MAacCOBOTO 4Mcia, MocTynaTsl bopa,
3aKOH PaJMOAKTUBHOIO pacraja, Mpyu 3TOM pazinyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHAa, €ro MaTeMaTU4YeCKOe BBIPAKEHHWE U YCJIOBHUS (TpaHUIlbl, OOJIACTH)
IPUMEHUMOCTH;

ONpeeNATh HapPaBJICHUE BEKTOpAa MHIYKIIMA MAarHUTHOTO MOJIsi IPOBOJHUKA C
TOKOM, CHJIbI AMniepa u cuiisl JlopeHa;

CTPOUTDH U OINHUCHIBATH N300paKEHHE, CO3/]TaBAEMOE TUIOCKUM 3€pKajoM, TOHKOM
JIMH30M;

BBITIOJHATh OKCIIEPUMEHTHI MO0 HCCIEAOBAaHUIO (U3UUYECKUX SBICHUN U
MPOLIECCOB C HCMOJB30BAHUEM TPSIMBIX M KOCBEHHBIX HM3MEPEHUU: TMPU ITOM
dbopmynupoBaTh MpodsiemMy/3aiady U TUNOTE3y Y4eOHOro 3KCIEpUMEHTA, COOUPATH
YCTaHOBKY W3 MPEIOKEHHOTO 000PYAOBaHUSA, IPOBOJUTH OMBIT U (HOPMYINPOBATH
BBIBOJIBL

OCYIIECTBIISITh MPSIMBIE M KOCBEHHBIE M3MEPEHHUS (U3NYECKUX BEIHYWH, MPH
TOM BBIOMPATHh ONTUMAIbHBIA CIOCOO H3MEPEHUS U HCIOJIb30BaThb H3BECTHBIC
METO/Ibl OIICHKH MOTPEHTHOCTEN U3MEPEHUI;

UCCIIEZIOBATh 3aBUCUMOCTU (PU3NYECKUX BEJIMYUH C HCIOJB30BAaHUEM MPSIMbIX
U3MEPEHMI: TpU 3TOM KOHCTPYHPOBaTh YCTAaHOBKY, (DMKCHUpPOBATh pPE3YJIbTaThl
MOJIYYCHHON 3aBUCUMOCTH (PU3NYECKUX BETUYHUH B BHUJIC TaOIUI] U TpaUKOB, AeIaTh
BBIBO/JIbI [10 pE3yJIbTaTaM UCCIIEIOBaHMS;

coOJiroaTh MpaBuia OE30MACHOTO TPyAa NpPHU MPOBEICHUM HUCCICIOBAHUM B
pamMKax y4eOHOTO OKCIEPHMEHTa, Yy4eOHO-MCCIENOBATEILCKOH U TPOEKTHOM
AESTEIbHOCTH C HCIOJIh30BAaHUEM HM3MEPUTEIBHBIX YCTPOUCTB M JaOOPaTOpPHOTO
000pynoBaHUs;

pemaTh pacu€THbIC 3a7]a4i C SIBHO 33JJaHHOW (PU3NYECKON MOJIENbIO, UCTIONB3YS
¢usnyeckue 3aKOHBI W MPUHITUIIBI, HA OCHOBE aHajIM3a YCJIOBHS 3a/ladll BHIOMPATH
(GU3HUECKYIO MOJIENb, BBIICIATh (PU3NUECKUE BEIMYUHBI U (hOPMYIIbl, HEOOXOIUMbIE
ig e€ peuleHHs], MPOBOAUTH PAcu€Thl U OLEHUBATh PEAIbHOCTb MOJIYYEHHOIO
3HaYeHUs] PU3NYECKON BETUUHHBI;

pelath KayeCTBEHHbIE 3aJaud: BBICTpauBaTh JIOTUYECKH HENPOTHBOPEUYUBYIO
LENOYKY pacCyKJIEHUIl ¢ Omopold Ha H3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3uYECKHC ABIICHHUS,

MCIIOJIb30BaTh MPH PELICHUH YYEOHBIX 337au COBPEMEHHbIE MH(POPMAIIMOHHBIE
TEXHOJIOTHH IS TIOWCKA, CTPYKTYPHPOBAHUS, WHTEPIPETAMA W TIPEICTABICHUS
y4eOHOM M Hay4HO-MOMYJSAPHOM MHPOpMALMU, TOJYYEHHOM U3 pPa3IUYHbIX
MUCTOYHUKOB, KPUTUIECKU aHATTM3UPOBATH MOTydaeMyt0 HHPOPMAITHIO;

OOBSICHATH MPUHIIUIBI IEHCTBUS MAIllMH, MPUOOPOB M TEXHHUUECKUX YCTPOMCTB,
pa3ianyaTh yCIOBHS X O€30MaCHOTO MCIIOIb30BAHMS B TOBCEAHEBHON KU3HU;



MPUBOJNTH MPUMEPHI BKJIAJa POCCUUCKHX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, B 0OBSICHEHHE TTPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH
U TEXHOJIOTHUM;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA O (PU3MKE B MOBCEIHEBHOM JKM3HU IS
obecrieyeHuss OE30IMACHOCTH IpU OOpaIllleHHH ¢ TpUOOpaMu M TEXHHUYECKUMH
YCTPOMCTBAMHM, JIJII COXPAHEHHUS 3J0POBbS M COOJIOICHHS HOPM JKOJOTHYECKOTO
MIOBE/ICHUS B OKPYXKAIOUIEH CpeJIe;

paboTaTh B TPYIIIE C BBINOJHEHUEM PA3JIUYHBIX COIMAJIBHBIX POJICH,
IJIaHUPOBaTh pabOTy TPYyMIbl, PAIMOHAIBHO PpACHpPENeiaTh OOS3aHHOCTH H
IUIAHUPOBATh JEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, AJC€KBATHO OILICHUBATh
BKJIaJ] KaXKJIOTO U3 YYACTHUKOB IPYIINBI B PEIICHUE pacCMaTPUBAEMOU MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne

KoauuecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIE)

HaumeHoBaHue pa3aesioB U TeM MPOrPaMMBbl Konrpoabnbie IIpakruueckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pazgen 1. DU3UKA U METO/1bl HAYYHOI'O [IO3HAHMUSA
bub OK
1.1 ®du3nKa ¥ METOJIbI HAYYHOTO ITO3HAHUS 2 0 0 htI/tIpSJ,I:I;I/(r)T:.GeIijic])_E).ru 17§ 410f72
Utoro no pazneny 62
Paznen 2. MEXAHUKA
bu6nmnorexa LIOK
21 Kunemariia 6 1 0 https://m.edso0.ru/7f416194
bu6nmorexa LIOK
2.2 7 0 0
Huranica https://m.edsoo.ru/7f41bf72
2.3 3aKOHbBI COXpPaHEHUsI B MEXaHUKE 6 1 1 bubmoreia LIOK
' P https://m.edsoo.ru/7f41bf72
Hroro mo pasneny 19
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJUHAMUKA
. bubnuotexa [JOK
3.1 OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON TEOPUH 10 1 1 https://m.edsoo.ru/7f416194
but6mmoreka [IOK
3.2 OCHOBBI TEPMOHHAMHKY 10 0 0 https://m.edsoo.ru/7f416194
33 ArperaTHble COCTOSIHHS BenecTBa. @a3oBbie 5 1 0 bu6muoreka [IOK

MepEXO0abl

https://m.edsoo.ru/7f416194



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Uroro no pazneny

Pazgea 4. JIEKTPOJAUHAMUKA

25

bubnunorexa LIOK
41 MeKTpoCTatiia 10 https://m.eds00.ru/7f416194
[TocTostHHBIN 2neKTpUYecKuid TOK. Toku B bubmmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.eds00.ru/7f416194
Uroro no pazneny 22
PesepBHOE Bpems 0
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

11 KJIACC

KoaunuecTBO 4acoB

HaumeHoBaHue pa3/iesioB U TeM

dueKkTpoHHbIE (LM (POBbLIE)

Ne ni/m Konrposbnsie  IIpaxkrunyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE pecypChl
padoThI padoTshI
Pazpnen 1. JIEKTPOAUHAMUKA
MarnuTtHoe nojue. IeKTpoMarHuTHast bubnnorexa [JOK
11 11 1 3
UHTYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazgen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 9 0 1 Bbu6motreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
bub. OK
2.2 MexaHnueckre U 3JIEKTPOMarHUTHHIE BOJIHBI 5 1 0 htPtIpSJ,I:I;I/(r)ITeI;aSCI)_E).ru 17§41c97¢
bubnmnorexa LIOK
2.3 10 0 3
Onrika https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24
Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH
3.1 OcCHOBBI CIENIMATIBHON TeOpUn 4 1 0 bubmuorexa [IOK
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHThI KBAHTOBOM ONTHKHU 6 0 0 but6mmorexa [IOK
https://m.edsoo.ru/7f41c97c
4.2 CrpoeHue aToMa 4 0 0 bu6muotexa [JOK

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

4.3 ATOMHOE PO

Hroro no pazneny

16

bub6nmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DneMeHTHl aCTPOHOMUU M aCTPOPUIUKU 7 Bu6mumoteka [JOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHUE
6.1 O6o0maroiee MOBTOPEHHE 3 bu6nmorexa LIOK
https://m.edsoo.ru/7f41c97c
Hroro no pasneny
PesepBHOE Bpemst
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosn4yecTBo yacos JJIeKTPpOHHBbIE HU(PPOBHIE
Nen/m  Tema ypoka B Konrpoabubie IIpakrudeckume 00pazoBaTelibHbIE
cero padoThI padoThI pecypcbl
1 [[@u3uka — Hayka o npupoze. Hayunsie 1 0 0 [[bubmmoreka LIOK
METO/IbI TIO3HAHUS OKPYIKAIOIIEro Mupa] | https://m.edsoo.ru/ff0c32e2]]
2 [[Ponb 1 MecTO hu3uku B popMUpPOBAHUHT 1 0 0 [[bubmuoteka [IOK
COBPEMEHHOI HAy4YHOH KapTHHBI MHpa, B https://m.edsoo.ru/ff0c33e6]]
MIPAKTUYECKOM NESTEILHOCTH JIOICH | |
3 [[MexaHn4ecKoe IBH)KCHHE. 1 0 0 [[bubmuoTeka [IOK
OTHOCHTEIBHOCTh MEXaHUIECKOTO https://m.edsoo.ru/ff0c3508
nerxeHus. [lepemenienue, ckopocThb,
yckopenue. PaBHOMepHOE MpAMOIMHEHHOE bubnmnorexa IIOK
nBmkenue.]] https://m.edsoo.ru/ff0c3620]]
4 [[PaBHOYCKOpPEHHOE TIPSIMOTMHEHHOE 1 0 0 [[BubomuoTexa [JOK
JIBYOKEHUE] | https://m.edsoo.ru/ff0c372e]]
5 [[CBoOOgHOE IafieHne. Y CKOpeHue 1 0 0 [[bubmuoteka [IOK
CBOOOTHOTO TIaIeHUS | | https://m.edsoo.ru/ff0c39cc]]
6 [[KpuBonuHeiHoe nBrkeHue. [[Brkenne 1 0 0 [[BubmuoTexa [JOK
MaTepUaIbHOU TOUKH MO OKPY>KHOCTH] | https://m.edsoo.ru/ffOc3ada]]
7 [[KonTponbHas pabota Ne 1 "Kunemaruka 1 1 0 [l
MPSAMOJIMHEMHOTO JBH)KEHUS. [[BHKeHue
TOYKH 110 OKPY’KHOCTH"]]
8 [[Ananus x/p Ne 1. [punun 1 0 0 [[BubmuoTeka [JOK

OTHOcHUTeNbHOCTH ['anunes. MHepunanbHbie
cucreMsbl orcueta. [lepriif 3akon HeroToHa] |

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%5D%5D
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

9 [[Macca Tena. Cuna. [IpuHnumn [[BubmuoTexa [JOK
cynepnosuiuu cui. Bropoit 3akon HeroToHa https://m.edsoo.ru/ff0c3be8]]
JUIs. MAaTepUAIbHON TOYKH | |
10 [[Tpetnii 3akoH HproTOHA 17151 MaTepHATbHBIX [[BubmuoTexa [JOK
ToueK]] https://m.edsoo.ru/ff0c3be8]]
11 [[3akoH BceMupHOTro TsiroreHus. Cuia [[bubmmoTexa [TOK
TsokecTH. [lepBas KocMHUYECKast CKOPOCTH| | https://m.edsoo.ru/ff0c3d00]]
12 [[Cuna ynpyroctu. 3akoH ['yka. Bec tenal]] [[bubmuoteka [IOK
https://m.edsoo.ru/ff0c3e18]]
13 [[Cuna tpenus. Koadpdunuent tpenus. Cuna [[BubnuoTexa [JOK
COIIPOTHUBIICHUS MPH JBUKEHUH TEjIa B https://m.edsoo.ru/ffOc3f76]]
JKUJIKOCTH WU Ta3e]|
14 [[TTocTymarenbHOE U BpalaTeIbHOE [[bubmuoteka [IOK
JIBH)KEHUE a0COIFOTHO TBEPIOTO TeEIa. https://m.edsoo.ru/ff0c41a6]]
MowmenT cunsl. [lnedo cunbl. YcnoBus
paBHOBecHs TBEPIOTO Tena]]
15 [[Pemenne 3amad o Teme "JluHamuka [[BuGmmoTtexa IIOK
MaTepHaIbHON TOUKH. 3akoHbl HptoTOHA"]] https://m.edsoo.ru/ff0c8f6c]]
16 [[MMIynbC MaTepHallbHON TOYKH, CHCTEMBI [[bubmnoreka LIOK
MaTepHaIbHBIX TOUeK. IMITyIbC CHIbl. 3aKOH https://m.edsoo.ru/ff0c43d6]]
COXpaHEeHUs UMITyNIbca. PeakTuBHOE
JBI>KEHUE] |
17 [[PaboTa m MomHOCTH cvitbl. Kunernaeckas [[BuGmmoTexa IIOK
SHEprus MatepuaabHoi Touku. Teopema 06 https://m.edsoo.ru/ff0c4502]]
W3MEHEHUN KUHETUYECKOW dSHEPTHH | |
18 [[[ToTenmmanbHas sHeprus. [loTeHmanpHas [[BubmuoTexa [JOK
SHEPrus ynpyro n1ehopMUpOBaHHOMN https://m.edsoo.ru/ffOc461a]]
npyXuHbL. [loTeHITMabHAS SHEPTHS Tela
BOJIM3U MOBEPXHOCTH 3eMiiH ||
19 [[[ToTeHIMaNbHBIC U HEITOTCHIINATHHBIC [[BubmmoTteka [IOK

cubl. CBS3b pa6OTbI HCIIOTCHIIMAJIBHBIX CHUJI
C I3MCHECHHEM MEXaHHIECKOM OHEpPIrun

https://m.edsoo.ru/ff0c478c]]



https://m.edsoo.ru/ff0c3be8
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https://m.edsoo.ru/ff0c3e18
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https://m.edsoo.ru/ff0c478c

CUCTEMBI Tell. 3aKOH COXPaHEHHUS
MEXaHUYECKOM IHEpruu] |

20 [[JTaGopaTopHast pabota Ne 1 «MccnenoBanue (]
CBSI3U Pa0OTHI CHIIBI C H3MEHEHUEM
MEXaHHYECKOHN SHEePTUH Tella Ha pUMepe
pPaCTSHKEHUS PE3UHOBOIO JKIyTay]]

21 [[KonTposbHas padota Ne 2 «JIlnHamuka [[BubmuoTexa [JOK
MaTepHaabHON TOUYKH. 3akoHbl HproTOHA. https://m.edsoo.ru/ff0c4b74]]
3aKOHBI COXPAHEHUS B MEXaHUKE»| |

22 [[Anamu3 k/p Ne 2. OCHOBHBIC TTOJIOKEHUS [[BubmuoTexa [JOK
MOJICKY/ISIPHO-KMHETHYECKON TCOPHH. https://m.edsoo.ru/ffOc4dc2]]
bpoynosckoe neuxenue. duddysus]]

23 [[XapakTep ABMIKCHHS U B3AaUMOIECHCTBUS [
4acTHII BemecTBa. MoJIelu CTPOCHHSI Ta30B,

JKUJKOCTEN U TBEPABIX Tel] |

24 [[Macca monekysn. KomnuecTBo BeriecTsa. (]
[TocTostHHast ABoraapo]]

25 [[TerumoBoe paBHOBecHe. Temmeparypa u eé (1
u3mepenue. [llkana remneparyp Llenbcust]]

26 [[MneansHbiii ra3 B MKT. OcHOBHOE [[BubmuoTexa [JOK
ypaBaenue MKT]] https://m.edsoo.ru/ffOc4fde]]

27 [[AOcomtoTHas Temneparypa Kak Mepa [[bubmnoreka LIOK
Cpe/iHel KMHETUYEeCKOW SHEPTHH JBHKCHUS https://m.edsoo.ru/ff0c511e]]
MOJIEKYJ. Y paBHeHUE MeHieneeBa-

Kiamneiiponal]]

28 [[3akon JlambToHa. ['a30BBIe 3aKOHBI] | (]

29 [[JTaGopaTopHas pabota Ne 2 «VccnenoBanue [l
3aBHCHMOCTH MEXIy TTapaMeTpaMu
COCTOSIHUS pa3peKEHHOr0 raza»|]

30 [[M30mporiecchl B HaealbHOM ra3e u ux [[bubmuoTexa [IOK

rpadguveckoe npeacrapieHue]|

https://m.edsoo.ru/ff0c570e]]



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

31 [[KouTposbhas padora Ne 3 "OcnoBbl MKT. [[BubmuoTexa [JOK
WneanbHsIi ra3"]] https://m.edsoo.ru/ff0c8c56]]
32 [[Anamus k/p Ne 3. BHyTpeHHSsIs1 SJHEPTHs [[bubmmoTexa [TOK
TEPMOJIUHAMHYCCKOM CHCTEMBI U CITOCOOBI €€ https://m.edsoo.ru/ff0c5952]]
n3MeHeHus. KomyecTBo TEIIoThI U padoTa.
BHyTpeHHsIs SHEPTUsI 0JTHOATOMHOTO
WJIeaJIbHOTO Ta3a]|
33 [[Bunb! Teruionepenauu|| [[BubmmoTteka LIOK
https://m.edsoo.ru/ff0c5c36]]
34 [[YnenbHas TEMIOEMKOCTD BEILIECTBA. [[bubmuoteka [IOK
KonnyecTBo TEIUIOTHI MPH TEILIONepeIaye. https://m.edsoo.ru/ff0c5c36]]
AnnabaTHbIi mporecc]]
35 [[[IepBblil 3aKOH TEPMOJAUHAMUKHU U €TI0 [[bubmuoteka [IOK
NpUMEHCHHE K U30IpoIieccam]] https://m.edsoo.ru/ffOc5efc]]
36 [[HeoOpaTuMoCTh IpOIIECCOB B IPUPO/IE. [[bubmnoreka LIOK
Bropoii 3aK0H TepMOTHHAMUKH || https://m.edsoo.ru/ff0c6230]]
37 [[[Tpuaun aeiictBus u KI1J[ TermoBoit [[BuGmmoTtexa IIOK
MaIuHbI ] https://m.edsoo.ru/ff0c600a]]
38 [[LIukn Kapro u ero KIT/]] (11
39 [[Dxomoruveckue mpoOIeMbl (1
TETJIOPHEPTETUKH | |
40 [[O6o0matomuii ypok «MoseKyaspHast [[BuGmmoTtexa IIOK
¢duznka. OCHOBBI TEPMOAMHAMUKI] | https://m.edsoo.ru/ff0c6938]]
41 [[O6o0matomuii ypok 1mo teme «OCHOBBI [[BuGmmoTtexa IIOK
TEPMOJUHAMUKN»] | https://m.edsoo.ru/ff0c6a50]]
42 [[TTapooOpa3oBaHue U KOHACHCAITHS. [[BubmuoTeka [JOK
Vcnapenne u kunenue]] https://m.edsoo.ru/ff0c63b6]]
43 [[AOcomoTHas 1 OTHOCHUTEIbHAS BJIAXHOCTh [[BuGmmoTtexa IIOK
Bo31yxa. HackimenHsrii map]| https://m.edsoo.ru/ff0c64d8]]
44 [[TBépmoe Teno. Kpucramnuueckue u [[BubmuoTeka [JOK

amopdHbIe Tea. AHU30TPOITHSI CBOMCTB

https://m.edsoo.ru/ff0c65f0]]
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KpUCTaIOB. JKUIKHE KPUCTAILIBL.
CoBpeMeHHbIE MaTepHabl| |

45 [[[1maBneHue ¥ KpUCTAIUTU3AIMS. Y IeTbHAs [[bubmmoTexa [TOK
TerutoTa iasjieHus. CyOonuMarus. https://m.edsoo.ru/ff0c6708]]
YpaBHeHHE TEIIOBOTO OanaHca. ||

46 [[KonTponbHas pabota Ne 4 "ArperaTHbie [[bubmmoTexa [TOK
cocTostiHus BemecTBa. Pa3oBhIC MEPEXOIBL. https://m.edsoo.ru/ff0c6820]]
YpaBHeHue TeroBoro d6ananca']]

47 [[Ananmu3 x/p Ne 4. DnexrTpuzanus Tedi. [[bubnuoreka [IOK
DnexkTpuieckuii 3aps. [IBa Buna https://m.edsoo.ru/ffOc6bcc]]
ANEKTPUUECKUX 3aPsI0B] |

48 [[[IpoBOIHUKH, TUATEKTPUKH U [[BubnuoTexa [JOK
HOJIYIIPOBOTHUKH. 3aKOH COXPaHCHHSI https://m.edsoo.ru/ffOc6bcc]]
AIEKTPUUECKOTO 3apsiaal]

49 [[B3aumopeiicTBue 3apsanoB. 3akoH KymnoHa. [[bubmnoreka LIOK
TodeuHbIH 3EKTPUISCKUi 3apsi]] https://m.edsoo.ru/ffOc6ce4]]

50 [[Hampsixk€HHOCTH 2JIEKTPUUYECKOTO OIS, [[BubmuoTexa [JOK
[IpuHIMT CyNepo3HIIUH HIEKTPUIECKUX https://m.edsoo.ru/ffOc6df2]]
nosieit. Jluauu HanpskEHHOCTH] |

51 [[PabGoTa cuit AIEKTPOCTATUUYECKOTO MO, [[BubmuoTexa [JOK
[Torennman. PasHOCTh OTEHIMATIOB] ] https://m.edsoo.ru/ff0c6f00]]

52 [[IIpoBOAHMKM U JUDIEKTPUKHU B [[bubmnoreka LIOK
3JIEKTPOCTATHYECKOM TIOJIE. https://m.edsoo.ru/ff0c7018]]
JuanexTpuyeckas IpOHUIIAEMOCTb| |

53 [[OnexTpoémkocTs. Konaencarop. Ilpunuun [[bubnunoreka [IOK
JICHCTBHUS U MPUMEHEHHE KOHIEHCATOPOB, https://m.edsoo.ru/ff0c7126]]
KOIHMPOBAJIBLHOT'O aImapara. CTpyiHoOro
npuHTepa. ||

54 [[O7€eKTpOEMKOCTH MIIOCKOTO KOHJAEHCATOPA. [[bubaunoreka [IOK

DHeprus 3apsHKEHHOTO KOHACHCATOPA.
DneKTpocTaTU4ecKast 3aIuTa. 3a3eMIIeHIe
puOOpoB. ]|

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



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

55

56

[[JTaGopaTopHas pabota Ne 3 "M3mepenue
ANEKTPOEMKOCTH KOHAeHcaTopa']]
[[KonTponbHas pabota Ne 5
"JnexTpocTaTuka'|]

(0]
[0

57

[[Anamu3 k/p Ne 5. DnekTpudeckuii ToK,
ycioBus ero cyuiectsoBanud. [locToSHHBIN
tok. Cuna Toka. Hanpsixenue.
Conporusnenue. 3akoH Oma 17151 yyacTka

uenwu| |

(0]

58

59

[[TTocnenoBatenbHOE, TapaJUIeIbHOE,
CMEIIaHHOE COeTMHEHHNE TIPOBOJHUKOB.
JlaboparopHuas pabota Ne 4 «3yueHue
CMEIIIaHHOTO COEMHEHUS PE3UCTOPOBY| |

[[PaboTa ¥ MOIITHOCTH JICKTPHYECKOTO TOKA.

3akoH Jlxxoynsa-Jlenual]]

[[bubmuoteka [IOK
https://m.edsoo.ru/ff0c74f0]]

[[BubmmoTteka LIOK
https://m.edsoo.ru/ff0c7838]]

60

61

[[3akon Oma 175t HoIHOM (3aMKHYTOM)

BHGKTqueCKOﬁ ICIIN. KOpOTKOG 3aMbIKaHHUC.

JlaGopaTtopHnas padota Ne 5 «3mepenne
3/1C ucTouyHuka ToKa M €ro BHYTPEHHET O
COTIPOTUBIICHUS | ]

[[DmeKkTpoHHast TPOBOIUMOCTH TBEPIBIX
METAJIJIOB. 3aBUCUMOCTD COTIPOTHUBIICHUS
METAJIJIOB OT TEMITePaTyPHI.
CBepXnpoBOAMMOCTS | |

[[BuGmmoTtexa IIOK
https://m.edsoo.ru/ffOc7ae0]]

(0]

62

63

64

[[OnexTpuueckuii TOk B Bakyyme. CBoiicTBa
3JIEKTPOHHBIX ITYYKOB] |

[[TTomyrpOoBOJHUKH, UX COOCTBEHHAS U
puMecHas mposoaumocTs. CBoiicTBa p—N-
nepexona. [lomynpoBoanukoBsie mpuOopsI]|

[[DneKTpruyecKuii TOK B pacTBOpaxX U
pacIuiaBax 3JIeKTPOJIUTOB.
DNEKTPOIUTHYECKAs JUCCOLUAITHS.
OnekTponus]|

[

[[BuGmmoTexa IIOK
https://m.edsoo.ru/ff0c84ae]]

[[BubmmoTteka [IOK
https://m.edsoo.ru/ff0c82ba]]



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

65 [[DmekTpruyecknii TOK B razax. 1 [[BubmuoTexa [JOK
CaMOCTOSITEIbHBIN U HECAMOCTOSITCIbHBIN https://m.edsoo.ru/ff0c84ae]]
paspsia. Mosuus. [1nazmal ]

66 [[DnmekTpruueckue MpuOOPhI U YCTPOUCTBA U 1 [[BubmuoTexa [JOK
UX MpaKTHYecKoe NpuMeHeHue. [IpaBuia https://m.edsoo.ru/ff0c86fc]]
TEXHUKH 0€301MacHOCTH ||

67 [[O6o6maromuii ypok «IIoCTOSSHHBIN TOK. 1 [[BubmuoTexa [JOK
Tok B pasiu4HbIX cpeaax»]] https://m.edsoo.ru/ff0c88be]]

68 [[KonTponbHas pabota Ne 6 "[TocTossHHBII 1 [[bubmmoTeka [TOK
9JIEKTPUUECKUI TOK. TOKH B pa3InYHBIX https://m.edsoo.ru/ff0c8a8a]]
cpenax»]|

OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne ni/m Tema YpoKa B Ko]—[Tpo,m,]-[],[e HpaKTuqec](ue oﬁpasosaTeanble
cero padoTbI padoThbI pecypcbl

1 [[TIocTosiHHBIE MATHUTHI U UX 1 0 0 [[BubmuoTexa [JOK
B3auMoieiicTBre. MarautHoe nojie. Bekrop https://m.edsoo.ru/ff0c9778]]
MarHUTHOW MHIYKIWU. JIMHUHM MarHUTHON
WHIYKIUH] |

2 [[MarauTHO€ 110JI€ TPOBOJIHUKA C TOKOM. 1 0 0 [[bubmunoreka [IOK
OmnpiT DpcTena. BzanmoaelicTeue https://m.edsoo.ru/ff0c98fe]]
MPOBOJTHUKOB C TOKOM ] |

3 [[JTaGopaTopHas pabota Ne 1 «M3yuyenue 1 0 1 [[bubmuoteka [IOK
MaArHUTHOTO TIOJISI KATYIIKA C TOKOM»] | https://m.edsoo.ru/ff0c98fe]]

4 [[elicTBHE MAarHUTHOTO TTOJISI HA TPOBOIHHUK 1 0 1 [[bubmmoTeka [TOK
¢ TokoMm. Cuta Amniepa. JlabopaTopHas https://m.edsoo.ru/ff0c9ac0]]
pabota Ne 2 «MccnenoBaHue n1ecTBUs
MOCTOSTHHOTO MarHUTa Ha PaMKy ¢ TOKOM»] |

S [[[eiicTBe MAarHUTHOTO TOJS HA 1 0 0 [[bubmuoteka [IOK
JBIDKYIIYIOCS 3apshKeHHYI0 dactuiry. Cria https://m.edsoo.ru/ff0c9df4]]
Jlopenmna. Pabota cumsl Jlopennal]]

6 [[DnexTpomarauTHas uHAyKIUA. [ToTok 1 0 0 (]
BEKTOpa MarHuTHOM uHAyKImuu. 3/1C
WHAYKIIUH. 3aKOH 3JICKTPOMAarHUTHOM
nHaykiuu dapazges|]

7 [[JTaGopaTopHas pabota Ne 3« ccnenoBanue 1 0 1 [[bubmuoTexa [IOK
SIBIICHHSI SJIEKTPOMArHUTHON UHTYKITHKY] | https://m.edsoo.ru/ffOcal50]]

8 [[MEAyKTHBHOCTE. SIBJICHHE CAMOMHTYKITUH. 1 0 0 [[BubauoTeka [JOK
BJIC caMOMHIYKIIMU. DHEPTUs MAarHUTHOTO https://m.edsoo.ru/ff0ca600]]
TIOJIS1 KATYIIKH C TOKOM. DJIEKTPOMAarHUTHOE
nose] ]



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
https://m.edsoo.ru/ff0ca600

[[TexHuueckne yCTpOMCTBA U UX
MIPUMEHEHHUE: OCTOSTHHBIE MATHUTHI,
AEKTPOMArHUTHI, HIEKTPOIBUTaATENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHII,
WHAYKIIMOHHAS MeYb | |

(0]

10 [[O6o0maromuii ypok «MarHuTHOE ToJIe. [[BubmuoTexa [JOK
DJIeKTPOMArHUTHAS MHIYKIU»] | https://m.edsoo.ru/ff0cab82]]

11 [[KonTponbhas padora Ne 1 «MarautHoe [[bubmmoreka LIOK
noJie. DICKTPOMAarHUTHAS HHIYKIIHS] | https://m.edsoo.ru/ffOcad58]]

12 [[Anamu3 x/p Ne 1. CBoGoHBIE [[bubmuoteka [IOK
MexaHu4eckue Konebanus. ['apMoHnveckue https://m.edsoo.ru/ff0caf06]]
KoyieOaHus. YpaBHECHHE TAPMOHHYECKUX
konebanuit. [IpeBpaienue sneprumu||

13 [[JTaGopaTopHas paboTa Ne 4 [m
«MccrnenoBanue 3aBUCUMOCTH TIEpHOIA
MaJIbIX KOJICOAHUH rpy3a Ha HUTH OT JUTHHBI
HUTHU U MacChl rpy3ar]]

14 [[KonebarenbHblii KOHTYp. CBOOOIHBIC [[bubauoreka [IOK
3JIEKTPOMArHUTHBIE KOJICOAHUS B UICaTbHOM https://m.edsoo.ru/ff0cb820]]
KoJIe0aTeIbHOM KOHTYpE. AHAIOTHS MEXKIY
MEXaHUYECKUMU M AJICKTPOMArHUTHBIMH
KoJieOaHUsIMH | |

15 [[@opmyrna TomcoHa. 3aKOH COXpPaHECHHUS [[BubmuoTeka [JOK
SHEPTUH B UJICaTHHOM KOJIeOaTeIbHOM https://m.edsoo.ru/ffOch9c4]]
KOHTYpE] |

16 [[[IpeacTaBieHnE O 3aTyXaAIOMIUX [[BuGmmoTteka IIOK
KoseOaHusx. BeIHYKIeHHbIE MEXaHUYECKUE https://m.edsoo.ru/ffOcbb86]]
koseOanus. Pezonanc. BoeinyxaeHHbie
ANEKTPOMArHUTHBIE KoJeOaHus| |

17 [[[IepemennbIit TOK. CHHYCOUIaTbHBII [[BubmuoTeka [JOK

MEepEeMEHHBIN TOK. MOITHOCTh MEPEMEHHOTO
TOKa. AMIUIUTYTHOE U AEUCTBYIOLIEE
3HAYEHHUE CHJIbI TOKA M HAITPSIAKEHUS | |

https://m.edsoo.ru/ffOchd34]]



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

18 [[Tparcdopmarop. [IpousBoacTBo, epeaaya (]
U OTpeOJIECHUE IIEKTPUUECKOU SHEPTHUH] |

19 [[VcTpoRCTBO M MPaKTHUYECKOE PUMCHEHUE [[bubauoreka ITOK
AJIEKTPUUYECKOTO 3BOHKA, FEHEpPaTopa https://m.edsoo.ru/ff0cc324]]
IIEPEMEHHOTO TOKA, JINHUI
aJeKTporepenay] |

20 [[Dxosornvyeckre pucKu MpH MPOU3BOICTBE (]
anekTposHeprun. Kynbprypa ucrnosib30BaHus
3JIEKTPOIHEPTUY B OBCEHEBHOM KU3HM ||

21 [[MexaHnn4ecKkue BOJIHbI, yCIOBUSA [[bubmuoteka [IOK
pacnpocrpanenus. [lepuon. Ckopocth https://m.edsoo.ru/ffOcca54]]
pacrpoCTpaHSHHS U JITTHHA BOJIHBIL.
[Tonepeunsie U TPOIOJILHBIE BOJIHBI| |

22 [[3Byk. CxopocTh 3ByKa. [ pOMKOCTB 3ByKa. [[bubmmoreka LIOK
BricoTa Tona. TemOp 3ByKa]| https://m.edsoo.ru/ffOcccOc]]

23 [[DmekTpoMarHuTHBIE BOJHBI, UX CBOMCTBA U [[BubmuoTeka [JOK
ckopocTs. [1Ikana 3JeKTpOMarHUTHBIX https://m.edsoo.ru/ffOccfe0]]
BOJH]]

24 [[TIpMHIUITBI PaJHOCBSI3H U TEJIEBUIECHHUS. (1
Pa3Butne cpencts cBsa3u. Pagunonokarus|]

25 [[KonTponbHas pabota Ne 2 «Konebanus u [[bubmnoreka LIOK
BOJIHBI] | https://m.edsoo.ru/ffOcc6f8]]

26 [[TIpssMonTUHEIHOE pacIIpOCTpaHEHHE CBETA B [[bubmmoreka [IOK
OJTHOPOAHOM cpere. ToueuHbIN HCTOYHHUK https://m.edsoo.ru/ff0cd350]]
cera. JIyu cera]]

27 [[OTpaxenue cBeTa. 3aKOHBI OTPAKEHUS [[BuGmmoTteka IIOK
cgeta. [locTpoeHne n300paXkeHU B MIIOCKOM https://m.edsoo.ru/ffOcd4e0]]
3epkase]|

28 [[[Tpenomnenue cera. [lonmHOE BHyTpeHHEE [[bubamnoreka [IOK

oTpaxkeHue. [IpeneapHblii yrod moJaHOTo
BHYTPEHHETO OTpa)KeHus| |

https://m.edsoo.ru/ffOcd76]]



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
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

29 [[JTaGopaTopHas pabota Ne 5 «3mepenune [[BubmuoTexa [JOK
MoKa3aTesIs MPEIOMIICHHS CTEKIIay || https://m.edsoo.ru/ffOcd67a]]

30 [[JTun3sl. [TocTpoenue n3oOpaxkeHuii B [[bubmmoTexa [TOK
nuH3e. DopMyiia TOHKOM JTHH3bI. https://m.edsoo.ru/ffOcddle]]
VYBenuuenue IUH3bI| |

31 [[JTaGopaTopHas pabota Ne 6 (]
«HMccrnenoBanue CBOWCTB M300paKeHUH B
JTUH3axX»| ]

32 [[Aucnepcus cBera. ClioKHBINA COCTaB (]
oenoro ceera. L[er. JlabopaTopHas pabota
No 7 «Habnronenue qucnepcuu cBeTay||

33 [[UaTepdepennns cBera. nudpakums cBeTa. [[bubmmoreka LIOK
Judpakipontas pemeéTkal] https://m.edsoo.ru/ffOced22]]

34 [[[TortepeYHOCTh CBETOBBIX BOJIH. [[bubmmoTeka [TOK
[Monsipuzanus crera]] https://m.edsoo.ru/ff0cf02e]]

35 [[OnTHueckue npuOOpHI U yCTPOUCTBA U (1
YCJIOBHS UX 0€30MMacCHOT0 MPUMEHEHHUs | |

36 [[T paHUIIBI TPUMEHUMOCTH KJIACCUIECKON [[bubmmoTeka [IOK
MexaHuKu. [locTynaTel CrieluanbHON TEOPUH https://m.edsoo.ru/ff0cf862]]
OTHOCHUTEJIbHOCTH] |

37 [[OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. [[bubmmoTeka [IOK
3amMeyieHre BPEMEHHU M COKPAIICHUE https://m.edsoo.ru/ffOcfa42]]
JUTHHBI | |

38 [[DHEprust ¥ UMITYIIEC PEIITUBUCTCKON [[bubmmoreka [IOK
gacTuilbl. CBS3b MAacChl ¢ YHEPTUEH U https://m.edsoo.ru/ffOcfc68]]
UMITYJICOM. DHEPIust MoKos ||

39 [[KonTponbhas pabota Ne 3 «Onrtuka. [[bubmuoTexa [IOK
OCHOBBI CICIIMATIBLHON TEOPUHU https://m.edsoo.ru/ffOcf6f0]]
OTHOCHUTEIBHOCTU»| |

40 [[Ananu3 x/p Ne 3. @oronsl. Popmyna [[bubnmnoreka [IOK

[Tnanka. DHEprus u UMITYJIbC GOTOHA] |

https://m.edsoo.ru/ffOcfel6]]



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

41 [[OTkpbITHE M HccienoBanue GorodddekTa. [[BubmuoTexa [JOK
Omnpitel A. I'. Cronerosal] https://m.edsoo.ru/ffOcffc4]]
42 [[3akonbI poTodadhdekra. YpaBHeHUE [[bubauoreka ITOK
Ditnmnreitna as porosddexra. «KpacHas https://m.edsoo.ru/ff0d015e]]
rpanuna» Gotorddexral]
43 [[daBrnenue cBera. Onbrthl I1. H. JIeGenena. [[bubmmoTeka IIOK
XUMHUECKOE JAEHCTBUE CBETA]] https://m.edsoo.ru/ff0d04a6]]
44 [[TexHuuecKHe yCTPOUCTBA U MPAKTUIECCKOE [
NpUMEHEHHE: (OTOIIEMEHT, (POTOIATUYHK,
COJIHEUHas OaTapesi, CBETOIuO] |
45 [[Pewenue 3anay no Teme «JIE€MEHThI [[bubmuoteka [IOK
KBaHTOBOW ONTHKM»] ] https://m.edsoo.ru/ff0d0302]]
46 [[Mopenb aroma TomcoHa. OnbIThI [[bubmuoteka [IOK
Pesepdopna o paccesiHUIO 0-4aCTHII. https://m.edsoo.ru/ff0d091a]]
[InanerapHas Mmozensb aTomal |
47 [[[Toctynater bopa]] [[bubmuoteka [IOK
https://m.edsoo.ru/ff0dOafa]]
48 [[3nmydenue u noriomeHne (GOTOHOB TpH [[bubmmoreka LIOK
MEepexoie aTOMa C OJIHOTO YPOBHSI SHEPTHU https://m.edsoo.ru/ffOdOafa]]
Ha apyroii. Buasl ciekTpos]]
49 [[BostHOBEIC CBOMCTBA YacTHUIl. BomHBI 1 [[bubmmoTeka [IOK
Bpoitns. KopryckynsipHO-BOTHOBOMH https://m.edsoo.ru/ff0d0ca8]]
nyanu3M. CIIOHTAHHOE M BBIHYXK/ICHHOES
U3IIy4eHue] |
50 [[OTKpBITHE PagOaKTUBHOCTH. OTIBITHI [[bubnmnoreka [IOK
Pesepdopaa mo onpeaeneHnio cocraBa https://m.edsoo.ru/ff0d0fd2]]
PaAMOaKTUBHOIO U3Ty4YeHHUs| ]
51 [[CsoiicTBa anbda-, 6eTa-, raMma- (]
U3Iy4YeHUs. BiusHue painoaKTHBHOCTH Ha
JKVBBIE OPraHU3MBI | |
52 [[OTKpBITHE TPOTOHA U HEUTPOHA. I30TOIBI. [[Bubmmoteka LIOK

Anbda-pacniaa. DIeKTPOHHBINA U

https://m.edsoo.ru/ff0d1162]]



https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162

53

MMO3UTPOHHBIN OeTa-pacman. ["amma-
u3iydeHue] |

[[OHeprus cBs3M HYKJIOHOB B sipe. SnepHbie
peaknuu. Snepusiii peaktop. [Ipodiemsr,
IIEPCIIEKTUBBI, IKOJIOTUYECKUE aCTIEKThI
SIZICPHOM HEPTETUKU] |

[[BubmuoTeka [JOK
https://m.edsoo.ru/ff0d1356]]

54

55

56

57

58

[[@nemenTapHble yacTullbl. OTKPBITHE
MO3UTpOoHa. MeTo bl HAOTIOICHUS U
pErucTpalnuy 3JI€MEHTAPHBIX YaCTHII.
Kpyrusiit cron «®@yHaaMeHTanbHbIe
B3aumo/eiicTBus. EquHcTBO (hrznueckoit
KapTUHBI MUPa»]]

[[KonTponbHas pabota Ne 4 "KBanToBas
ontuka. CTpoeHHE aTOMa U aTOMHOT'O
sapa”]]

[[Anamu3s k/p Ne 4. Bup 38€3aH0T0 HEbAa.
CosBesausi, spKue 3BE3/1bI, MIAHEThI, HX
BuAMMOE ABkeHue. ComHeuHas cuctemal|

[[Mneunsiii [1yrs — Hama ['anakTuka.
[Tonoxenue u apmxenne CoyHLa B
INanaktuke. 'anaktuku. YEpHbIE ABIPHI B
siIpax rajakTUK|]

[[Comane. ComHeuHass akTUBHOCTb.
Ncrounnk sneprun CosHua u 3B€31] |

[[BubmuoTexa [JOK
https://m.edsoo.ru/ff0d0e38]]

[[BubmmoTteka LIOK
https://m.edsoo.ru/ff0d1784]]

(0]

(0]

0]

59

[[3BE31bI, NX OCHOBHBIE XapaKTEPUCTUKH.
3BE3 bl IVIaBHOM OCIEN0BATEILHOCTH.
Buyrtpennee ctpoenue 38€31. CoOBpeMEHHbIE
MIPEACTABICHUS O MPOUCXOKICHUU 1
sBonmtonnu CosHIa U 3BE€37] ]

[

60

[[Bcenennas. Pa3beranne ranaktuk. Teopus
Bosbiioro B3peiBa. PennkToBO€ M3TydeHUE.
MeraranakTuka]|

[

61

[[HepemieHHBIE TPOOIIEMBI ACTPOHOMUH | |

[



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d1784

62

63

64

65

66

[[KonTponbHas padota Ne 5 «DieMeHThI
ACTPOHOMUU U aCTPOPUUKIY ]

[[Anamms x/p Ne 5. O6o0maronuii ypox.
Ponb pusuku u actpoHomuu B
3KOHOMHYECKOM, TEXHOJIOTHUISCKOM,
COIIMAIBHON M ATHYECKOH chepax
NEATEeIIbHOCTH YeJIOBeKa] |

[[O606maromuii ypok. Poib 1 MecTo
(U3UKU ¥ ACTPOHOMUH B COBPEMEHHOM
Hay4yHOM KapTUHE MHpa]]

[[O606maromuii ypok. Ponb pusudeckoit
TeOpuHr B (HOPMHUPOBAHHH IIPEICTABICHHUI O
¢buznveckoit kapTuHe Mupal ]
[[O606maromuii ypok. Mecto pusuveckoit
KapTHHBI MUPA B OOIIEM PsITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPE/ICTABICHUI O
npupoze]|

(0]
[0

[0

[0

[0
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[[Pe3epBHBIi ypok. MarHuTHOE moJie.
DneKTpoMarHuTHast MHIYKIuA | |

(0]
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[[Pe3epBHBIit ypok. OnTrka. OCHOBBI
CHeIUaIbHON TEOPUU OTHOCUTEITHLHOCTH | |

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

(0]




YYEBHO-METOJANYECKOE OBECMEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA

OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /IVISA YYEHUKA

» ®usuka, 10 knacc/ Mskumes .., byxosues b.b., Corckuit H.H. mon penakiueii
[TapdenTtreBoit H.A., AkunonepHoe o61mectBo «M3narensctBo «IIpocBemieHue)

» ®usuka, 11 kinace/ Makumes I'.J1., byxosues b.b., Hapyrun B.M. nox penaxuueit
[TapdentbeBoit H.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBenieHue

PoimkeBuu A.T1. ®uszuka. 3amaunuk. 10-11 knacce. -M.: lpoda, 2017

METOINYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
A.E.Mapon, E.A.Mapon. ®uzuka. 10 kinacc: Junaktuueckue Mmatepuanbl.
A.E.Mapon, E.A . Mapon. ®uzuka. 11 knacc: /unaktuueckne matepuanibl.

lonpadapo H.U. ®uzuka. 3agaunuk 9-11 k.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://m.edsoo.ru/7f416194 I1OC Mos 1ikoja
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