


HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOT0 YpPOBHS Ha YpPOBHE CpPEIHEro O0OIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUU U TpeOOBaHUM K pe3yjbTaTam
OCBOGHHUSI OCHOBHOM 00pa3zoBaTENbHON Mporpammbl, mpeacTtaBieHHbIXx B OI'OC
COO, a rtaxxe ¢ yuétom (enepanpHOil pabodeil MpPOrpaMMbl BOCIUTAHUS H
KOHIIETIIMK TpernojiaBanus yuyeOHoro mnpenmera «duszmka» B 00pa3oBaTelbHBIX
OpraHU3aAUAX Poccuiickoi Oenepanuy, peanu3yIommx OCHOBHEIE
o0OpazoBarenbHbIE MPOTPAMMBI.

Conmepxanne mporpaMmbl 1O (pU3MKE HampaBieHO Ha (HopMHpOBaHHE
€CTECTBEHHO-HAYYHOH KapTuHbl Mwupa oOyuatomuxcss 10-11 xkmaccoB mpu
oOyueHuu ux ¢u3rke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IEATEILHOCTHOTO
nonxona. I[lporpamma mo ¢usuke coorBerctByeT TpeboBanusim OI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MNPEIMETHBIM M METANpEeIMETHBIM pPE3YJIbTaTaM
oOy4eHMs, a TaKK€ YUYUTHIBAET HEOOXOAUMOCTh peaTU3alrd MEXKIPEIMETHBIX
CBA3€H (U3HKM C €CTEeCTBEHHO-HAyYHbIMH Y4e€OHbIMU mpeaMmeramu. B Heit
OTIPE/EISAIOTCA OCHOBHBIE LIETU M3y4yeHUs (U3UKH Ha YPOBHE CPEIHEro OOILEero
oOpa3oBaHUsl, TUIAHUPYEMBIE PE3YyJIbTaThl OCBOCHUS Kypca (U3MKH: JTUYHOCTHBIE,
MeTarpeAMETHbIE, TPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no (pu3uke BKIHOYAET:

e IUIAHUPYEMBIE Pe3yIbTaThl OCBOEHUS Kypca (pr3uKu Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YIbTAThl IO roJlaM 00yUYEHUS;

e cojlepkaHue yueOHoro npeamera «Ou3ukay» 1o rogam o0yueHusl.

du3rka Kak Hayka O HauOoyiee OOIMX 3aKOHAaX MPUPOJBI, BBICTyINas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE€, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUI 00 okpy:xatoiem Mupe. LIIKombHbIN Kypc GU3HKHA — CUCTEMOOOPA3yIOIIHiA
JUIS. €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIBKY (DPU3HUECKHUE 3aKOHBI
JIeKaT B OCHOBE IMIPOIECCOB M SIBJICHUN, H3y4aeMbIX XUMHEH, OHOJIOTHEH,
dbusuyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHMM  ONpeAeNseT Xapakrep U pa3BUTHE
pPa3HOOOpPAa3HBIX TEXHOJOTHH B cdepe HHEPreTHKH, TPAaHCIOpPTa, OCBOCHUS
KOCMOCA, IMOJYYEHUS HOBBIX MATE€pUAIOB C 3aJaHHbIMM CBOMCTBAMH U JPYTHUX.
W3ydyenne ¢Gu3MKM BHOCHUT OCHOBHOM BKJIaJX B (pOpMHpOBaHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarouuxcs, B (POPMHUPOBAHUE YMEHHI MNPUMEHSThH
HAy4YHbI METO]I TO3HAHUS NP BHIMOJHEHUU UMHU YUEOHBIX UCCIIEIOBAHUN.

B ocHoBy kypca ¢usuku s ypOBHS CpEAHETOo oOO0IIero oOpa3oBaHUS
MOJIOKEH Ps WOEH, KOTOpPbIE MOYKHO pacCMaTpuBaTh Kak MPUHLUIIBI €ro
ITOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUUM € HEW KypC SBIACTCS JIOTHUECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3/eioB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (PU3UKHU.

Hoes ecenepanuzayuu. B COOTBETCTBUM C HEM Marepual Kypca (HU3UKHU
o0bequHEH BOKpYr ¢usnueckux Teopuil. Bemymum B Kypce sBiseTcs
dbopMupoBaHrE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEPHH, BEIICCTBE U
noJe.

Hoes eymanumapuzayuu. EE peanmuzamus mnpesronaraeT HCIOIb30BaHUE
TYMaHUTAPHOTO MOTEHIMaNa (PU3NYECKOM HAYKU, OCMBICICHUE CBSI3U Pa3BUTUS
¢u3ukn ¢ pa3BuTHEM OOIEcCTBa, a TakkKe C  MHPOBO33PECHUYCCKUMH,
HPaBCTBEHHBIMHU U YKOJIOTHIECKUMH TTPOOIEMaMHU.

Hoess  npuxnaomoit  uanpasnennocmu. Kypc @usuku mnpenmnonaraet
3HAKOMCTBO C IMAPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTWYECKHUX TMPHUIIOKECHUN
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes oxonocuzayuu peamusyeTcss TOCPEICTBOM BBEICHUSI DJIEMEHTOB
colepKaHUs, TOCBSIIEHHBIX OSKOJOTHYECKHM MPOOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a TakXke OOCYXKICHUS
po0IeM paloOHAIBHOTO MPUPOIOTIONB30BAHUS U SKOJIOTUYECKON 0€301MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (PU3MKM Ha YPOBHE CPEIHEr0 OOIIEero
oOpa3oBanus SBISAIOTCS (pusmyeckue Teopuu (HOopMUPOBAHHME TPEICTABICHUN O
CTPYKTYpe MOCTpOCHHS (U3HUECKOM TEOpHUH, poiii (hyHIaMEHTAIbHBIX 3aKOHOB U
MPUHITUIIOB B COBPEMEHHBIX  TPEICTABICHUAX O TMPUPOJE, TpaHHUIAX
MPUMEHUMOCTH TEOPUM, JUIsl OINHCAHMS ECTECTBEHHO-HAYYHBIX SIBJICHHA W
IIPOIICCCOB).

CucTeMHO-AeSTENHPHOCTHBIN TOJIX0/I B Kypce (DU3UKH peanu3yeTcsl MPexie
BCETO 3a CUET OpraHM3alUM SKCIEPUMEHTAbHOWU AESTEIbHOCTH OOYyYaroluXcs.
Jlns  Ga3zoBoro ypoBHS Kypca (U3UMKH — OTO HCIHOJIB30BAHHE  CHUCTEMBI
(pOHTATBHBIX KPAaTKOBPEMEHHBIX OSKCIEPHUMEHTOB U JabOpaTOpHBIX padoT,
KOTOpbIE B TIporpamMme 1o (pu3uke 0ObEIUHEHBI B OOIIMN CHUCOK YUYEHHYECKHX
MpaKTUYECKUX padoT. BrimeneHne B ykazaHHOM TEepedHe J1aOOpaTOPHBIX padoT,
NPOBOIUMBIX JUIS KOHTPOJS M OICHKH, OCYIICCTBJISETCS YYaCTHUKAMH
00pa3oBaTEIBLHOIO TMpollecca MCXOMsl M3 OCOOCHHOCTEW TIUIAHUPOBAHUS W
ocHameHus kabOumHera ¢usuku. Ilpum d3ToM oOecrieuynBaceTCs  OBJIAJICHHUE
OoOyJaroIMMUCs yYMEHUSMH TPOBOJUTh KOCBEHHBIC H3MEPEHUS, HUCCICIOBAHUS
3aBUCUMOCTEH (DM3MYECKUX BEIUYMH M TIOCTAHOBKY OIBITOB TI0 IPOBEPKE
IIPEIJIOKCHHBIX THITOTE3.

Bonbiioe BHUMaHWE YACNACTCS PEIICHHIO PACUETHBIX M KAaYeCTBEHHBIX
3amad. [Ipu saTOM U1 pacd€THBIX 3a7a4 MPHOPUTETOM SIBJISIFOTCS 3aJa4M C SIBHO
3aIaHHON (DU3UIECKON MOJIEITBIO, TIO3BOJISIONINE MPUMEHSTh U3YYCHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paszjenia Kypca, TaK U MHTErpUpys 3HAHUS U3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
0OBsCHEHHE MpPOTEeKaHUsi (U3MUYECKUX SIBICHUM M MPOIIECCOB B OKPYXKAIOIICH
KU3HHU, TpeOyronme BbhIOOpa (PU3MYECKON MOJENH ISl CUTyallud HPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpedoBanusmMu DPI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOECHEUYeHHUI0 y4ueOHOro mpolecca 0a30BBId YPOBEHb Kypca
(bU3UKK Ha YpOBHE CpeTHEro 00IIero o0pa3oBaHusl IOHKEH U3y4aThCs B YCIOBUSIX
NpeIMETHOrO0 KaOuHeTa (U3HKU WIA B YCIOBUAX MHTETPUPOBAHHOrO KaOWHETa
MPEeIMETOB ECTECTBEHHO-HAYYHOro IHKiIa. B kabuHeTe (U3MKH MOIKHO OBITH
HEOO0XO0IMMOe J1abopaTopHOEe OOOpYAOBaHWE JJIsl BBINOJHEHUS] YKAa3aHHBIX B
nporpaMMe Mo (U3MKe YICHHMUECKUX MPAKTHUECKUX padOT U JEMOHCTPAIIMOHHOE
obopyioBaHuE.

JleMOHCTpallMOHHOE  000pyJoBaHHE (QOPMHUPYETCSI B COOTBETCTBUH C
OPUHLMIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH U 00OECleuyMBaeT IOCTaHOBKY
MEPEYUCICHHBIX B TMpOrpaMMe Mo (HU3UKE KIIOYEBBIX JAEMOHCTPAlUd IS
WCCIICIOBAHMUSI  M3YYaeMbIX  SBJICHHA ¥  MPOIECCOB, OMIHUPUYECKUX H
dbyHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHH.

JlaGopatopHoe 000OpyAOBaHHE [JIs1 YYEHHYECKUX MPAKTHUUECKUX paboT
(GopMupyeTcss B BUJE€ TEMaTHYECKHMX KOMILUIEKTOB M OOECIeYMBaeTCsl B pacuére
OJIHOTO KOMIUIEKTa Ha JABYX oOydarommxcs. TeMaTHdecKue KOMILJICKThI
1a0opaTopHOTO 000pYyNOBaHUSI JOJKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM
WCIIOJIb30BaHUN AHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, a TaKKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJIE LIU(PPOBBIX J1a0OpaTOpUil.

OCHOBHBIMM LIEJIAMH U3yUYeHUsI (PU3UKH B 0011I€M 00pa30BaAHUM SIBISIIOTCSA:

e (opMHpoBaHHE HHTEpeca M CTPEMJIEHUS OO0y4aroumxcs K HayYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HWHTEIICKTYaldbHBIX W TBOPUYECKUX
CITIOCOOHOCTEI;

e pa3BUTHUE IMPEACTABICHUN 0O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHNE
UCCJIEIOBATENLCKOTO OTHOILICHUS K OKPY>KAIOIIUM SIBJICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PCHHSI KaK pe3yibTara H3y4eHUS
OCHOB CTPOCHHMSI MaTepHH U (HyHIaMEHTATbHBIX 3aKOHOB (DU3HKHU;

e (dopMupoBaHHE YMEHHMHA OOBSICHATH SBJIECHUS C HUCIHOJIb30BAHUEM
bu3MYeCcKuX 3HAHUHN ¥ HAYYHBIX JJOKA3aTEIhCTB;

e (opmMupoBaHue TpenCTABICHUNW O POIM (PUBHKU JJIS PA3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJOTH.

JlocTrkeHrne STUX Lele 00ecTeuynBaeTCsl pelieHHeM CIeAYIONINX 3a1ad B

MpoIiecce n3ydeHus Kypca GU3nKu Ha YPOBHE CpeHEro 001ero 0opa3oBaHus:



e TMpHOOpEeTEeHHWE  CHUCTEMBl  3HaHUH 00  o0mux  (U3HUECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3MKY, 3JIEKTPOJAUHAMHKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPO(DU3UKH;

e (opMupoBaHMEe yYMEHMII TNPUMEHATH TEOPETHUUECKHE 3HAHUSA  JUIS
OOBsICHEHUS (PU3NYECKUX SIBICHUW B TPUPOAE U IS TPUHATHUS
MMPAKTUYECKUX PEIICHUI B OBCEIHEBHOW KU3HU;

e OCBOEHME CIOCOOOB pEIICHHS pa3JIMYHBIX 3aJady C SBHO 33JaHHOU
bu3nueckoil MoOAENblo, 3aJad, MOJPa3yMEBAIOIINX CaAMOCTOSTEIbHOE
co3faHue (pU3NIecKord MOJEIH, aJleKBaTHON yCIOBUSAM 3aa4H;

e TMOHUMaHUE (PUBMUECKUX OCHOB WM MPUHIIUIIOB JEHCTBUS TEXHUUYECKHUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOLIYIO
cpeny;

e OBJIAJICHUE METOJAMH CAaMOCTOSITEIBHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
bu3MYeCKUX SKCIEPUMEHTOB, aHajiu3a W WHTEpHpeTanud HUHpopMaIuu,
OIpPEENEHHS IOCTOBEPHOCTH MOJIYYEHHOTO PE3ybTaTa;

e CO3JIaHHE YCJIOBHI JJI1 pa3BUTUS YMEHUN MPOEKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOU JIEATEIBHOCTH.

Ha wusydenne ¢usuku (6a30BbIil ypOBEHb) Ha YpPOBHE CpPEIHEro OOIIero
oOpazoBanust otBoautcs 136 gacoB: B 10 kiacce — 68 vacoB (2 yaca B HEJIENIO), B
11 knacce — 68 yacos (2 yaca B HEJIEIIO).

[Ipennaraempiii B mnporpamMme 1o (U3UKE NEpPeuYeHb JA0OPATOPHBIX H
MPaKTUYECKUX pPAOOT SBISETCS PEKOMEHJOBAHHBIM, YUYWUTENb JEJaeT BHIOOD
npoBeleHUusT J1abOpaTOpHBIX pabdOT ¥ OMBITOB € YYETOM WHIAMBUIYaATbHBIX
0COOEHHOCTEM 00yUaroIuXxcsl.



COILEPKAHUE OBYUYEHUASA
10 KJIACC

Pasznen 1. ®u3zuka u MeToAbl HAYYHOTO MO3HAHMS

®usuka — Hayka O npupozac. HaydHble METOABI MO3HAHUSA OKPYXkKAIOIIETO
mupa. Ponp d3kcnepuMeHTa M TEOpMM B IIPOLECCE NO3HAHUSA IPUPOJBI.
DKCIIEpUMEHT B (pU3HKE.

MonenupoBanue (u3NYECKUX SBICHUM M mpoueccoB. HaydHble rumoressl.
®dusnyeckue 3aKOHbl U TEOpUH. ['paHUIBI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[IprHIMI COOTBETCTBHS.

Pons m Mecto ¢u3uku B (GOpMHUPOBAHWM COBPEMEHHON HAy4YHOM KapTHUHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble M LUPPOBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABKeHHe. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHKCHUSI.
Cucrema orcuéra. Tpaekropusi.

[lepemenienne, CKOpOCTh (CpeAHssi CKOPOCTb, MIHOBEHHAs CKOpPOCTh) W
YCKOPEHHUE MaTe€pUaJbHOW TOYKH, MX NPOCKIHUH HA OCH CHUCTEMBI KOOPAHUHAT.
CroxeHue nepeMenieHui 1 CJI0KeHue CKOPOCTEN.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsAMOJiMHEWHOe aBuxkeHue. ['paduku
3aBUCHUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOpPEHHUS, MYTHU ¢ TepeMelICHUs
MaTepUAIbHOM TOYKHU OT BPEMEHH.

CBoOogHOE nazieHue. Y CKopeHrue CBOOOHOTO TaJIeHUS.

KpuBonuHenHoe nBukeHue. JIBMKEHHME  MATEpUAIBHOM TOYKHM IO
OKPYKHOCTH C OCTOSHHOU I10 MOAYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, TMHENHAS
ckopocTh. [lepuoa u yactora obpaienus. LleHTpocTpeMHUTENHLHOE YCKOPEHHE.

TexHuyeckue yCTpONCTBA W NPAKTHUUYECKOE MPUMEHEHHUE: CIHIOMETP,
JBH>KEHUE CHAPSOB, LIEMTHBIE U PEMEHHBIE TIEpeavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUéTa, WIUTIOCTPALUS KHHEMAaTHYECKUX XapaKTEPUCTUK
JBH>KCHUSL.

[IpeobpazoBanue NBUKEHUN C UCTIOI30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yX€e U B pa3peKeHHOM ITPOCTPAHCTRBE.

Hab6nronenue aBuxeHUs: Tena, OPOIIEHHOTO MO YIJIOM K TOPU30HTY |
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TafeHUSI.

Hanpagiienue CKopoCcTH npu ABUKEHUU 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, nabopamopHwvie pabomwl

N3ydeHre HEPAaBHOMEPHOTO ABWKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLICHUSI MEXIY IyTAMHU, MPOWICHHBIMH TEIOM 3a
MOCJICIOBATEIbHBIE PAaBHBIE IIPOMEKYTKM BpPEMEHH IPU PABHOYCKOPEHHOM
JIBH)KEHUU C HAYAJIBHOW CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne IBUKEHUS ApUKa B BA3KOU KUIKOCTH.

W3y4yenue nBkeHus Tela, OpOIIEHHOTO TOPHU30HTATIBHO.

Tema 2. Jlunamuxa

[Ipuanun  otHocurensHOcTH  [amunes. Ilepseli  3akoH  HbrotoHa.
HNuepuuanbHbie CUCTEMBI OTCYETA.

Macca Ttena. Cuna. [lpunnun cynepnosunnu cui. Bropoit 3akon HeroToHa
IUIsl MaTepuaabHOM TOUKU. TpeTuit 3akoH HploTOHA 119 MaTepUAIbHBIX TOYEK.

3akoH BcemupHoro Ttsarorenus. Cuna Tsoxkectu. IlepBag kocMmudeckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CkoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuina TpeHusl CKOJIbKEHUS U cuiia TpeHus mokos. Kosdduiuent tpenus.
Cuita conpoTUBIICHUS IPH IBUKEHUU TEJIA B dKUJKOCTH HWIIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JBUKEHUE a0COTIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpaileHus. Ilmedo cuibl. YcnoBus
paBHOBECUS TBEPJOIO TEIIA.

TexHndeckrue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: IOAIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBnenue nHepuum.

CpaBHeHUE MacC B3aMMOJICHUCTBYIOIINUX TEJ.

Bropoii 3akoH HerotoHna.

N3mepenue cui.

CroxeHune CHlL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiepopMariuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUYEHUSI U CKOJIBKEHUSI.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabonvl

N3yuyenue npmxeHus Opycka 1o HaKJIOHHOM MIIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3HOBOM 00pasiie, OT UX AehOopMaIIHH.

HUccnenoBanne yciaoBHM PaBHOBECUS TBEPAOTO TENA, HMEIOIMIETO OCh
BpAILICHHUS.

Tema 3. 3axonbl coOXpanenus 6 Mexanuke

NMnynse MartepualibHOM TOYKHM (TeNa), CHUCTEMbl MaTEpPUATbHBIX TOYEK.

NMiynbC CHIIbI U M3MEHEHUE HMMIYJbCa Teld. 3aKOH COXPAHEHHSI HMITYJIbCa.
PeakTuBHOE BHKEHUE.

PabGora cuibl. MOIITHOCTE CHUJIBL.

Kunetnueckass sHeprusi MarepualibHOM Touku. Teopema 00 H3MEHEHUH
KUHETUYECKOU YHEPTUH.

IToTrenmuanbHas SHEprusl. ITorenmuanbpHas SHEprus YIPyTO
neopMupoBaHHOM  mpyxkuHbl. [loTeHUManbHAsT SHEprusi Tela  BOJIU3H
MIOBEPXHOCTHU 3EMJIH.

IToTeHnmaabHbBIC u HEIOTCHIIMAIbHEIC CHIIBIL. CBs3b paboThI
HETMIOTCHIMAIBHBIX CHJI C W3MEHCHUEM MEXAHHYECKOM DSHEPIUU CUCTEMBI TEJI.
3aKOH COXpAHEHUSI MEXaHUYECKON IHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHECHUE: BOJOMET, KOIED,
MPY>XUHHBIM MUCTOJIET, ABUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

[lepexoa MOTEHIIMATBHON SHEPTUN B KHHETUYECKYIO U OOpPaTHO.

Yuenuuecxuii sxcnepumenm, 1abopamophsie pabomol

N3ydenne abCOMIOTHO HEYNPYTOro yjapa ¢ MOMOIIBIO JIBYX OJIMHAKOBBIX
HHUTSHBIX MasiTHUKOB.

HccnenoBanue cBsizu pabOThl CHJIBI C U3MEHEHHEM MEXaHWYECKOW IHEPTUU
TeJla Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO XKI'yTa.

Pa3znen 3. MoJiekyasipHasi Gu3MKa M TEPMOJANHAMHUKA
Tema 1. Ocnoevt monekynapHo-KuHemudeckoi meopuu
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIPHO-KUHETUYECKOW TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe naBmwxenue. uddysus. Xapakrep ABUKEHUS WU
B3aUMOJICCTBUS YaCTUIl BelecTBa. MOJENIU CTPOCHUs Ta30B, KUIKOCTEW U
TBEPJBIX TE U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE TUX Mojeneil. Macca u
pa3mepsl Moniekyi. KonnuectBo BemecTBa. [locTositHHas ABoraapo.

TennoBoe paBHoBecue. Temrmeparypa u €€ namepenue. lllkana temmeparyp
Llenbcus.



Mopgens  upeanibHoro raza. (OCHOBHOE YypaBHEHHUE  MOJEKYISPHO-
KMHETHUYECKOW TEOpUHM HACAIbHOrO raza. AOCOIIOTHAas TeMIeparypa Kak Mepa
CpeaHEN KHWHETHUYECKOM SHEPrUM TEIJIOBOTO ABWKEHMsS dvactull rasa. Illkana
temneparyp KenbBuna. ['a30BbIe 3akOHBI. YpaBHeHHe MeHeneeBa—Knanelpona.
3akon JlanbroHa. M3omponiecchl B UACaIbHOM ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BemiecTBa. ['paduyeckoe MpeACTaBICHUE W30IMPOIIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuyecknue yCTpONCTBA W NPAKTHYECKOE MPUMEHEHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKAa3bIBAIOIINE JUCKPETHOE CTPOCHHME BEIIECTBa, (oTorpapuu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUMU.

OnbIThl 10 MU PY3UN )KUAKOCTEH U ra30B.

Monenb OpOyHOBCKOTO ABUKECHUSI.

Mogens onbita IlTepHa.

OnbITHI, JIOKA3bIBAIOIINE CYILIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aMMOJCHCTBUA.

Mogenb, HILTIOCTpUpYIOLIas NPUPOY AABICHUS ra3a Ha CTEHKHU COCYy/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHHUS HCAIBHOTO Trasa,
U30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl

Onpenenenne Macchl BO3AyXa B KJIACCHOM KOMHAT€ Ha OCHOBE HW3MEpPECHUU
00bEMa KOMHATBHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXKAY MTapaMeTPaMHU COCTOSTHUS Pa3peKeHHOTO
rasa.

Tema 2. Ochosvl mepmoounamurku

TepMmoauHaMuueckass cucTeMa. BHYTpEeHHsAsI dHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI U CIIOCOOBI €€ u3MeHeHusl. KonuuecTBo TemioThl U paboTa. BHyTpeHHSs s
SHEPrusi  OJHOATOMHOTO  HJACAJBHOTO  raza.  Buuael  Temionepeavu:
TEIIONPOBOHOCTh, KOHBEKIIUS, U3TyUYCHHUE. Y IeJIbHAsI TEIIOEMKOCTh BEIIECTBA.
KonunyecTBo TemnoTsl npu Tenjaonepeaaye.

[lonarue 006 amuabatHOM mporecce. IlepBhIif 3aKOH TEPMOJIUHAMHKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJAMHAMUKHU K wu3ompoiieccaM. ['paduueckas
WHTEpIpeTanus padoThl Tasa.

Bropoii 3akon TepmoanHamuku. HeobpaTuMocTh mpoI1ieccoB B IPUPOJIE.

TennoBble  MamuHbl.  [IpuHIUNBI ~ AEWCTBUA  TEIUIOBBIX  MAIIMWH.
[IpeoOpazoBanusi sHEpPruuM B TEIUIOBBIX MamuHaxX. KoadduimeHt momae3Horo
nevctBus TeroBod mamuHbl. [lukn KapHo u ero kosdduimeHT mosie3Horo
JEUCTBUSA. DKOJIOTHUECKHUE MPOOIEMBI TETUIOPHEPTETUKH.



TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JBHUraTellb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEH SHEpPTrUM Tella MPU COBEPUICHUH padOThI: BBUIET
npoOku u3 OYTBUIKM TOJ JCHCTBHEM CXKAaTOrO BO3Ayxa, HarpeBaHue s¢dupa B
JATYHHOU TpyOKe IyTEM TpeHHsl (BUIEOAEMOHCTPALINSA).

N3meHeHne BHYTpEHHEN SHEPTHUH (TeMIEPATyphl) Tela P TeIUlonepeiaye.

OneiT 1O anauabaTHOMY PpACIIMPEHUI0 BO3AyXa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Mopenu napoBoii TypOUHBI, ABUTATENSE BHYTPEHHETO CrOPaHHUs, PEAaKTUBHOTO
JBUTATEIIA.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomwi

N3mepeHne yaenbHON TEMIOEMKOCTH.

Tema 3. Azcpecammnvie cocmosanusn eeuwecmea. Dazoewvie nepexoonvl

[TapooOpa3oBanue u kKoHjeHcanus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTENIbHASL BJIAXHOCTh Bo3Ayxa. HaceimeHHwld mnap. YaenpHas TerioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMITEPATypPhl KUTICHUS OT JIaBJICHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Teraa. AHU3OTPOIHUS CBOMCTB
kpuctaimioB. JKuakue kpuctaibl. CoBpemeHHble Matepuanbl. [lnaBiaeHue wu
KpucTayui3aius. Y aeibHas Tersiora miasieHus. Cyomumanus.

YpaBHeHUe TEII0BOro OajnaHca.

TexHuyeckue YyCTpPONCTBA W NPAKTUUECKOE MPUMEHEHUE: TUTPOMETP U
IICUXPOMETP, KaJIOPUMETP, TEXHOJIOTMH TMOIYUYEHHS] COBPEMEHHBIX MaTepHaliOB, B
TOM YHUCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIIECHHBIX MapOB.

Kunenuve npu nmoHW>KEHHOM JIaBJICHUU.

CriocoObl U3MEpEeHUs BIAXKHOCTH.

Hab6nronenue HarpeBaHus U MJIaBJICHUST KPUCTAJUTMUECKOTO BEIIEeCTBA.

JlemoHCTpauus KpuCcTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopmwvie pabomsi

N3MepeHne OTHOCUTENIBHOM BIIaKHOCTH BO3/1yXa.

Pa3zpneu 4. DiiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuka
ONeKTpu3alusl TeJl. OJJEKTpUYeCKuM 3apsi. JIBa BuIa SIEKTPUYECKHUX
3apanoB. [IpOBOJHUKH, NIUAAEKTPUKA U MOJYNPOBOJHUKH. 3aKOH COXPAHECHHUS
AIEKTPUYECKOrO 3apsijaa.
B3zaumopeiictBue 3apa10B. 3akoH KyiioHa. TodeuyHBbIi 2IEKTpHUUECKUI 3apsl.
Onextpuyeckoe nojie. Hanpsoxk€HHOCTH anekTpuueckoro mosst. [TpuHuoun



CYNEPIIO3ULHH DJICKTPUUYECKUX MNOJIEN. JIMHUM HANpsKEHHOCTH BIEKTPUYECKOTO
HOJISL.

PaGora cunm  smekrpoctatmdeckoro  mois.  [lortennman.  PasHOCTh
MOTCHIUAJIOB. [IpOBOJHUKA ¥ JUAIEKTPUKU B 3JIEKTPOCTATUYECKOM MOJIE.
JlusnexkTpruyeckasi MpOHULIAEMOCTb.

OnextpoémkocTs. KonaeHcaTop. DIeKTpoEMKOCTh IIIOCKOT0 KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCcTpoWCTBA W IMPAKTHYECKOE IPUMEHEHHUE: BJIEKTPOCKOII,
ANEKTPOMETpP, DJJIEKTPOCTATUYECKas 3alllMTa, 3a3eMJICHUE AJIEKTPONPUOOPOB,
KOHJIEHCATOp, KONMMPOBAJIBHBIN annapar, CTpyHHbINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3auMopencTBre HANEKTPU30BAHHBIX TEIT.

DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TEN.

[IpOBOTHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3IIEKTPUKY B SJIEKTPOCTATHYECKOM MOJIE.

3aBUCHUMOCTh DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATopa OT IUIOIIaJH
IJJACTUH, PACCTOSHUSA MEXKAY HUMU U TUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHAEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl

N3mepenue aneKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmosnnbsiit 31ekmpuueckuii mox. Toku 6 paznuunvix cpeoax

ONEeKTpUYECKUA TOK. YCIOBHS CYIIECTBOBAHMS DIIEKTPUYECKOrO TOKA.
Nctounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsixenue. 3akon Oma 1151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTHUBIICHUE. YEIbHOE CONPOTUBICHUE BEIIECTBA.
[TocnenoBarenbHOE, MAPAILIEIBHOE, CMELMIAHHOE COEIUHEHUE IIPOBOAHUKOB.

PaGora oamektpudeckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCTh
AIEKTPUYECKOTO TOKA.

DNEeKTPOJBHXKYIIAsA CHUJIa U BHYTPEHHEE CONPOTUBIICHHE UCTOYHHUKA TOKA.
3axon Oma Ji71s1 TOJTHOM (3aMKHYTOM ) AekTpudecko uenu. KopoTrkoe 3ambikaHue.

DJIEKTpOHHAasT ~ OPOBOAMMOCTH  TBEPABIX  METAJIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAIJIOB OT TemMIiepaTypbl. CBEpXIpPOBOJIUMOCTb.

OnexkTpudecKknii TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBOIHUKH. CoOcTBeHHas " MIpUMECHAS MPOBOJUMOCTD
nmorynpoBofHUKOB. CBoiicTBa p—N-miepexosa. [lomynpoBogHIUKOBEIE TPUOOPHI.

DONeKTpUYeCcKUuid TOK B pacTBOpax M  paciulaBax  3JIEKTPOJIUTOB.
DIIEKTPOJIUTAYECKAS JUCCOIUALIUS. DIEKTPOJIH3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENbHBIA M HECaMOCTOSATENIbHBIM
pa3psan. Monuus. [Lnazma.

TexHHUYecKue yCTpPOMCTBA M MNPAKTUYECKOE IPUMEHEHHE: aMIEpMETp,
BOJITMETP, pPEOCTaT, HCTOYHHKU TOKA, OJJIEKTPOHArpeBaTENIbHBIE MPUOOPHI,
AIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUSI, BAKYYMHBIN THO,
TEPMUCTOPHI U (POTOPEIUCTOPHI, MOTYITPOBOTHUKOBBIN O, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHne cuiibl TOKa U HAPSKEHHUS.

3aBUCHUMOCTh COIPOTUBIICHHS LIWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOILA/IN TTOMIEPEYHOTO CEUCHHS M MaTepuaa.

CMeliaHHOe COeTMHEHNE TPOBOJHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABMXKYIIEH cwibl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO AJIEMEHTA U OILIEHKAa BHYTPEHHETO COMPOTUBIIECHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTB JIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIMMOCTB BO31yXa.

OAHOCTOPOHHSS MPOBOJAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl

M3y4yeHue CMEMIaHHOTO COEAMHEHUS PE3UCTOPOB.

M3mepenne 3JIEKTPOABUKYIIEH CHIIbI UCTOYHHWKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue anexkTposusa.

MesxknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usnku 0a3zoBoro ypoBHs B 10 kiacce oCylIecTBISIETCS C
Y4ETOM COJEPIKATEIbHBIX MEXIPEIMETHBIX CBSI3€M C KypcamMd MaTE€MaTUKH,
OMONOTHUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Mesicnpeomemnole nonamusi, CBsI3aHHbIE C M3YYEHHUEM METOJIOB HAyYHOIO
MO3HAHUS: SIBJICHHWE, HAy4YHbIM (haKT, TUIOTE3a, (U3NUecKas BEJIMYMHA, 3aKOH,
Teopusl, HAOIIOACHUE, SKCIIEPUMEHT, MOACIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: penieHHEe CHUCTEMbl YpaBHEHMH, JIMHEHHas (QyHKIMS,
napabona, runepOosa, ux rpaduKu U CBOWCTBA, TPUTOHOMETPUYECKUE (YHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPHI U UX MPOEKIIMHA Ha OCU KOOPAUHAT, CJI0KEHHE BEKTOPOB.

bBuonocusn: mexanmdeckoe ABWIKEHHE B KUBOU mpupoje, auddysus, ocMmoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BUIbI TEIJIONEPEIayH, TEIJIOBOE PaBHOBECHUE),
ANEKTPUYECKUE SIBJIEHUS B KUBOI IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEN, KUIKOCTEN U



ra3oB, JJICKTPHUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJIUTHYECKAs IUCCOLMALINS,
raJbBaHMKA.

I'eoepaghus: BAaXXHOCTH BO3yXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE ABMXKEHUH C HCIIOJIB30BAHMEM MEXAHU3MOB,
y4€T TpPEHUSA B TEXHUKE, IOALIMIIHUKYU, WCIOJIB30BAHUE 3aKOHA COXPAaHECHMS
UMITyJIbCa B TEXHHUKE (pakera, BOJOMET W JpYrue), ABUTaTe]lb BHYTPEHHETO
CropaHus, napoBas TypOuHa, OBITOBOI XOJIOJAUIBHUK, KOHAUIIMOHED, TEXHOJIOTUN
IIOJIyYEHUs] COBPEMEHHBIX MATEPUAIIOB, B TOM YHUCJIE HAHOMATEPUAIOB, W
HAaHOTEXHOJOTMH, 3JIEKTPOCTaTUYECKasl 3alluTa, 3a3€MJICHUE 3JIEKTPOIpHuOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArPEBATEIIbHbBIC puOOpHI,
ANIEKTPOOCBETUTEbHBIE MPUOOPHI, rajbBaHUKA.

11 KJIACC

Pa3zneu 4. DiiekTpoauHAMHUKA

Tema 3. Macnummnoe none. IneKmpomazHumMHaAsA UHOYKYUS

[TocTostHHBIE ~ MarHuWTHL.  B3auMOJENCTBHE  MOCTOSIHHBIX ~ MAarHHUTOB.
MarautHoe mnose. Bektop MarHuTHOW WHAYKUMU. [IpuHIMN cynepno3unuu
MAarHuTHBIX MoJied. JIMHMM MarHuTHOM WHAYKUMU. KapTWHA JWHWNA MarHUTHOU
VHAYKIHAH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHOoe T1OJi€ MPOBOJHMKA C TOKOM. KapThHa JWMHUN WHIYKIUU
MAarHUTHOTO TOJIS JJIMHHOTO MPSIMOrO ITPOBOJHHMKA M 3aMKHYTOT'O KOJIBLIEBOIO
POBOJHMKA, KaTyIIKH ¢ TOKOM. OnbIT Jpcrena. BzanmoneiicTBre NpoBOJHUKOB €
TOKOM.

Cuna AMnepa, €€ MOIyJIb U HalpaBJICHUE.

Cuia Jlopenua, €€ MOJlyJib U HarpaBiieHUE. J[BUKEHHE 3apSKEHHOW YaCTULIbI
B OJHOPOJHOM MarHuTHOM Toje. PaGorta cuibl JlopeHa.

SlBneHue DNEKTpOMAarHUTHOW MHAYKUMHA. IIOTOK BEKTOpa MAarHUTHOM
WHIYKIMHA. OJIEKTPOABIXKYIIAS CWIa HWHAYKUAW. 3aKOH 3JIEKTPOMArHUTHOU
unaykuuu Gapanes.

BuxpeBoe »siexkTpuueckoe Tmosie. DJEKTPOJIBHXKYIAs CUJla HHAYKIUUA B
MIPOBOJIHUKE, IBMKYIIEMCS ITOCTYIIATENBHO B OJJHOPOAHOM MAarHUTHOM II0JIE.

[IpaBuno Jlenua.

NHOykTUBHOCTh.  SIBJICHME CaMOMHIYKIMHU. OJIEKTPOABWXKYILAs  CHUJa
CaMOMHIYKIIUY.

DHeprus MarHUTHOTO TIOJISI KATYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHn4yeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE:. IOCTOSIHHBIE
MArHuThl, D3JICKTPOMArHHUTBI, 3JEKTPOJBUTATENb, YCKOPUTEIU SJIEMEHTAPHBIX
YacTHUL, UHIAYKIIMOHHAS TIEYb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIuHUM UHIYKIIUY MarHUTHOTO TOJIS.

B3aumopeiicTBue ABYyX MPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBNeHME 3JIEKTPOMArHUTHOW UHAYKIIUU.

[IpaBuiio Jlenna.

3aBUCUMOCTD DJIEKTPOJBIDKYIIEH CHIIBI UHIYKUIUUA OT CKOPOCTU U3MEHEHHS
MarHuTHOTO MOTOKA.

SIBneHre CaMOMHAYKITUH.

Yyenuueckuii sxcnepumenm, nabopamopHwie pabomwl

N3yueHre MarHuTHOTO TOJIS1 KATYIIKH C TOKOM.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHON MHAYKIIHH.

Pa3nen 5. Koste6anust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHumHble Koj1edanus

Konebarenbnas  cucrema. CBoOOAHBIE  MEXaHWYECKHME  KOJeOaHMS.
INapmonuueckue konebanusi. Ilepuona, yacrora, amrmutyga U ¢asza KojaeOaHUM.
[IpyXMHHBIA MasTHUK. MareMaTUYECKUN MAsTHUK. YPAaBHEHUE TapMOHUYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KOJIeOaHUS B
UJeaNbHOM KOJIEOATEIbHOM KOHTYpE. AHANOrMs MEXAY MEXaHWYECKUMH H
ANEKTPOMATHUTHBIMU KosieOaHusMH. Popmyna TomcoHa. 3aKOH COXpaHEHHS
SHEPTUU B UJ€ATBHOM KO0JIEOATEIbHOM KOHTYPE.

[TpencraBienne o 3aTyxaroUMX KojeOaHUsX. BeIHYX/IeHHbIE MEXaHHUUECKHE
koseOanus. PezoHanc. BoiHy X A€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUsI.

[lepemennblii  TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MONIHOCTH
NEPEMEHHOT0 TOKa. AMIUIMTYJHOE U JCHCTBYIOIIEE 3HAYEHHE CHJIBl TOKa U
HaIpPsHDKCHUS.

Tpancdopmarop. [IpousBoacTBo, nepeaada u MOTPeOICHUE IECKTPUICCKON
SHEPIrUU. DKOJIOTMUECKUE PUCKH NIPHU MPOU3BOACTBE AIEKTposHepruu. KymbTypa
WCIIOJIB30BAHUS IEKTPOIHEPTHH B IOBCETHEBHOM KU3HHU.

TexHudeckue yCTpOMCTBA M IIPAKTUUYECKOE MPUMEHEHUE: JIIEKTPUYECKUN
3BOHOK, F€HEPATOp MEPEMEHHOTO TOKA, JMHUU JIEKTpoInepeaay.

Llemoncmpayuu

HccnenoBanne mapaMeTpoB KOJIeOATEIbHON CUCTEMBI (MPYKUHHBIA HITH
MaTeMaTUYECKUI MAsSTHHK).



Hab6nronenue 3aTyxarmmx KoJaecOaHmii.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0oOOIHBIE AJIEKTPOMArHUTHBIE KOJICOAHMUSI.

OcuumiorpaMMbl (3aBUCHUMOCTH CHJIBI TOKA U HANpPsDKEHUS OT BPEMEHU) JUIS
AIIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3oHaHC mnpu MOCHENOBATEILHOM COEIMHEHHHM PE3UCTOpa, KATYyLIKU
MHJIYKTUBHOCTH M KOHJIEHCATOPA.

Monenb JIMHUH 3JEKTPOonepeadH.

Yyenuueckuii sxcnepumenm, nabopamopHwie pabomwl

HccnenoBanue 3aBUCMMOCTH MEpUOJA MalbIX KojeOaHUIl Ipy3a Ha HUTH OT
JUTMHBI HUTH U MaccChl Ipy3a.

HccnenoBanre TNEpeMEHHOr0 TOKAa B LENM W3  IOCIEI0BATEIbHO
COECIMHEHHBIX KOHJIEHCATOPA, KaTYIIKHU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMAZHUMHbBLE 60THbL

Mexanudeckue BOJIHBI, ycioBHs pacnpoctpaHenus. llepuon. Ckopocth
pacnpocTpaHeHuss M JnauHa BoJHBL. [lomepedyHble W MPOAOIBHBIE BOJIHBI.
WNuTtepdepenuus u nuPppakuuss MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

DNEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHS M3JyYEHHUs JIEKTPOMAarHUTHBIX BOJIH.
B3anmnas opuenrtanus BektopoB E, B, V B anexktpomarautHo BonHe. CBOMCTBa
ANIEKTPOMATHUTHBIX BOJIH: OTPa)KE€HUE, MPETOMIICHHUE, TOJIspu3anus, Judpakuus,
uHTephepeHuus. CKopocTh 3MEKTPOMArHUTHBIX BOJIH.

[[Ikana 3MeKTPOMAarHUTHBIX BOJIH. [IprMeHEeHHE AIMEeKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3H U TeNeBUIEHU. Paquonokanms.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY KAOIIEH Cpebl.

TexHUYecKue yCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: MY3bIKaJbHbIC
MHCTPYMEHTHI, YJIbTPA3BYKOBAasl JIMarHOCTHKAa B TEXHUKE W MEIULMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieun.

Jlemoncmpayuu

OOpa3zoBaHue U paclpoCTPaHEHNE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

KoneoG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabmoieHue oTpaskeHus U MpeIoMIICHUS] MEXaHUUECKHUX BOJIH.

Hab6mronenue natepdepenninu u qudpakiini MEXaHUIECKUX BOJTH.

3BYKOBOW PE30HAHC.

HabGnrogenue cBsi3u rpOMKOCTH 3BYyKa M BBICOTBI TOHA C aMILIUTYI0M U
4acTOTOM KOJIeOaHUI.



HccnenoBanne  CBOWMCTB — DJIEKTPOMAarHUTHBIX — BOJIH: OTpaXkCHHUE,
pesioMJIeHUE, ospu3anus, Auppaxkiys, uHTephepeHIIus.

Tema 3. Onmuxka

['eomeTpuueckass onTtuka. IIpsAMOIMHENHOE pacnpoCTpaHEHHE CBETa B
ofgHOpoaHOM cpene. JIyu cBera. ToueuHbIi HCTOYHHK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. llocTpoeHne n3o0pakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MNOJHOIO
BHYTPEHHETO OTPAKECHHUS.

Jucnepcus ceera. CiaoxHbI cocTaB 6enoro ceta. LIBer.

ColOuparome U pacceuBaromiue JuH3bl. ToHkass JuH3a. DokycHoe
paccTOSIHUE M ONTHYECKas cuila TOHKOW JMH3bL. [locTpoeHune n3o0paxeHuid B
coOMpaIIMX U pacceuBaroluX JuH3aX. DopMynna TOHKOW JIMH3BI. YBEIUYEHUE,
JTaBaeMo€ JIMH30M.

[Ipenebl NPUMEHUMOCTH T€OMETPUYECKOM ONITUKH.

BonnoBas ontuka. HMurtepdepenuus cBera. KorepeHTHbIE HCTOYHMKHU.
VYcaoBus HaOMOIEHHUS MAKCUMyMOB M MHHMMYMOB B HHTep(EpEHUMOHHOU
KapTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. [dudpakumonnas pemeérka. YcioBue HaOIIOACHUS
IVIaBHBIX ~MAaKCHMyMOB IIpM MaJ€HHUH MOHOXpPOMAaTHMYECKOr0 CBETa Ha
TU(OPaKIUOHHYIO PEIIETKY.

[Tonspuzamnus ceera.

TexHu4ecKue yCTpOMCTBAa M MNPAKTUYECKOE NPHUMEHEHHE: OYKH, JIyIa,
(oroanmnapaT, NPOEKIMOHHBIN anmapaT, MHKPOCKON, TEJIECKOM, BOJOKOHHAs
OITHKA, AU(PPAKIIMOHHAS PEUIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMOJIMHEHOE PACIPOCTPAHEHHUE, OTPAXKEHUE M IPEIOMIICHUE CBETA.
OnTtuyeckue mpuodOpHI.

[TonHoe BHyTpeHHEe oTpaxkeHre. Mojelb CBETOBOA.

HccnenoBanre CBONCTB U300paKEHUM B JIMH3AX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Habmronerune natepdepeHIIny CBeTa.

Hab6mronenune nudpakmuu ceeta.

HaOmronenue nucnepcuu cBera.

[ToyueHue ciekTpa ¢ MOMOIIBIO IIPU3MBI.

[Tony4yenue ciekTpa ¢ mOMOIIbIO AUGPAKIXOHHON PEIETKY.

HaOnronenue nossipuszanuu CBETA.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol



N3mMepenune nokasaresns npeaoMIEHUs CTEKIIA.
HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.
HaGmronenue nucnepcuu cBera.

Pa3nes 6. OcHOBBI cHIeNMAIbHON TEOPUH OTHOCUTEIBLHOCTH

['panunbl  NPUMEHUMOCTH  KJIACCHMYECKOM  MexaHuku.  [loctymartsl
CIIEHMAIBHOW TEOPUM OTHOCUTEIIBHOCTHA: WHBAPUAHTHOCTH MOAYJSA CKOPOCTH
CBETAa B BaKyyMe, IPUHIUI OTHOCUTEIIBHOCTH DWHILITEHHA.

OTHOCHUTEIIBHOCTD OJJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH M COKpalleHUE
JUIAHBI.

OHEPrUsi U UMITYJIbC PEIATUBUCTCKON YAaCTHIIBI.

CBs13b MacChl C JHEPrUEr U UMITYJILCOM PEIIATUBACTCKON YaCTHUIIbl. DHEPTHUS
TIOKOSI.

Pa3znen /. KBantoBas pusznka

Tema 1. Dnemenmul KGAHM OGO ONMUKU

®otonsl. opmyna [lnanka cBsizu 3HEprun GOTOHA C €r0 YaCTOTOM. DHEPrust
U UMITyJIbC (POTOHA.

OTtkpoiTue 1 ucciaegoBanue potodddexra. Onbitel A. I'. CTosieToBa. 3aKOHBI
dbotorddexra. YpaBuenue IDiHmTeitHa mis dotodddexra. «KpacHas rpanuiiay
doToaddexra.

HaBnenne cBera. OnbiThl I1. H. JIeGenena.

XUMHUECKOE JIEUCTBUE CBETA.

TexHuyeckue yCTpPOMCTBa M MPaKTHUYECKOE MPUMEHEHUe: (POTODIEMEHT,
dboToaTUMK, COJIHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®oTo3dheKT Ha yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHELIHETO (hoToddekra.

Ceeroauop.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiThl Pesepdopma mo paccessHHIO o -4acTHIIL.
[Lmanerapnas mopens aroma. Ilocrtymatel bopa. U3nmyyenue w mormiomieHue
(GbOTOHOB mpU TEepexoje aToMa C OJHOTO YPOBHS HDHEPTUM Ha Apyrou. Buwi
criekTpoB. CIIEKTp YPOBHEM 3HEPruy aToMa BOJIOPO/Ia.

BousiHoBBIE cBoMicTBa yacTul. Bonnuel ae bpoiinsa. KopnyckynsipHO-BOJTHOBOM
Ty aJIn3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHUE.

TexHuyeckue yCcTpoHWCTBA M NPAKTUYECKOE NPHUMEHEHHE: CHEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITbIOTED.



Llemoncmpayuu
Mopens onbita Pezepdopaa.
OnpeneneHue JJIMHBI BOJHBI Jla3epa.
HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUYEHHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, nabopamopHwie pabomwl
HaOnronenue 1MHe4aToro CnekTpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHTBI, JOKa3bIBAIOIIME CIIOKHOCTh CTpoeHus sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiThl  Pesepdopaa  1mo  ompexpeneHdro  cocTaBa
panuoakTuBHOro wu3nydeHusa. CpoiicTBa anbda-, Oera-, TraMMa-U3Iy4EHUs.
BnusHue pagroakTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OtkpeiTHE NpoTOHAa M HeillTpoHa. HykionHas mMopens sanpa I'eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uucio sjapa. M30Torsl.
Anbda-pacnaa. DJEKTPOHHBIA M MO3UTPOHHBIA Oera-pacnan. [amma-
M3JIy4eHne. 3aKOH paMOaKTUBHOIO pacraja.
DHeprus CBA3M HYKJIOHOB B sjipe. Snepubie cuibl. Jledekt Macchl sapa.
Snepnbie peakuuu. [lenenue u cuHTE3 AIEP.
Anepubiii peakrop. TepmosnepHsiii cunTe3. [IpobnemMbl U MepCIEKTUBBI
AJIEPHOM SHEPTETUKU. JKOJOTUYECKHUE ACIIEKTHI IIEPHONU SHEPTETHUKH.
DneMeHTapHble YacTULlbl. OTKPBITUE MO3UTPOHA.
MeTonbl HAOMIOIEHUS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHII.
@dyHIaMeHTalbHble B3auMOAEHCTBUA. EAMHCTBO PU3nyecKkoil KapTUHBI MUpA.
TexHUYeCcKHe yCTpOMCTBA M MPAKTUYECKOE ITPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, simepHbIii peakTop, aToMHast 0omoa.
Jlemoncmpayuu
CUéTYrK MOHU3NPYIOIINX YACTHUL.
Yuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl
HccnenoBanre TpekoB 4acTHIL (110 TOTOBBIM (poTorpadusim).

Pa3nesn 8. DyieMeHTbI aCTPOHOMUM U ACTPOPUZUKHU

Otansl pa3BuTHs acTpoHoMuu. [IpukiIagHOe 1 MUPOBO33PEHUYECKOE 3HAUCHHE
aACTPOHOMMH.

Bun 3Bé3gHoro HeGa. Co3Be3mus, sSpkue 3BE3ABI, IUIAHETHI, UX BUIAMOC
JIBHKECHHE.

ComHeuHnas cucrTema.

Connne. ConHewyHass akTUBHOCTh. Mcrounuk sHepruu CoJsiHIIa U 3BE3.
3BE3/1bI, UX OCHOBHBIC XapaKTepUCTHKHU. Jlmarpamma «CHEKTpalibHbIA KJlacC —
CBETUMOCTB». 3BE3/bl TJIABHOM IIOC/IEIOBATEIBHOCTH. 3aBUCHUMOCTH «Macca —
CBETUMOCTB» JJIsl 3BE3]1 TJIABHOM MOCJIe10BaTEIbHOCTH. BHYTpeHHEe cTpoeHue



3B€311. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUHU U 3Bodtounu CoJHLA U
3BE3/. DTanbl )KU3HHU 3BE3I.

Mneunbiii [Tyt — Hama [Mamaktuka. Ilonoxenue u nBuxenue CoyiHIA B
lNanaktnke. Tunel ranaktuk. Paguoranaktvuky n kBasapsl. UEpHBIE ABIPHI B SApax
rajgakTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa66ma. Pazberanve ramakTuk.
Teopus bonbiioro B3peiBa. PEIMKTOBOE U3TyYEHHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie npo6iemMbl aCTPOHOMUMU.

Yuenuueckue nabnooenus

Habnronenus: HeBOOPYKEHHBIM TJ1a30M C HCIIOIb30BAHHEM KOMITBIOTEPHBIX
HOPUIIOKEHUH JIs1 ONpeENICHUs TI0JI0KEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JlaTy: OCHOBHBIE cO3Be31us CEeBEPHOro MOIYyIIapus U IPKUE 3BE3/BI.

Hab6mronenus B Teneckon Jlynsl, ianer, Mieunoro I[yTu.

Oo0o01maromiee NOBTOPEHUE

Pony Qusuku u acTpOHOMHM B SKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOM cepax AEsITeIbHOCTU YEJOBEKA, pOib U MECTO (PU3UKH
U aCTPOHOMHUHU B COBPEMEHHOU HAy4YHOW KapTHHE MUPA, pOib (HU3UUECKON Teopuun
B (GOpPMHpPOBAHUU TIPEACTABICHUM O (PU3NYECKOW KapTUHE MHpaA, MECTO
bu3nuecKkoil KapTHUHBI MHpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTAaBICHUIN O IPUPOJIE.

MesxknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usnuku 0a30Boro ypoBHsa B 11 kiacce ocylecTBIsieTCs C
Y4ETOM COAEPKATEIBbHBIX MEXIIPEIMETHBIX CBA3€M C KypCaMH MaTE€MaTHKH,
OMOJIOTHUH, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBA3aHHbIE C M3YYEHHEM METOJOB HAYyYHOTO
MO3HAHUS: SIBJICHHWE, HAy4YHbIM (haKT, TUIOTE3a, (pu3HUecKas BEJIMYMHA, 3aKOH,
TEOpHsl, HAOIIOACHUE, SKCIIEPUMEHT, MOACIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelIeHUWE CHCTEMBl YpPAaBHEHHUW, TPUTOHOMETPUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJECTBO, BEKTOPHl U MX IMPOEKLIHMH HAa OCH KOOPAWHAT, CIOKEHHE BEKTOPOB,
POU3BOJHBIE D3JIEMEHTAPHBIX (PYHKIUN, MNPU3HAKK MOJ00US TpPEYroJbHUKOB,
oTmpeeeHIe UIONIAIN TIIOCKUX PUTryp u 00bhEMa Tell.

bBuonocus: snektpuyeckue sBICHUS B JKMBOW NpUpOJE, KoJjiebaTeabHbIe
JIBUXEHUS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUS B KUBOU IPUPOAE, NCUCTBUE
paauanyy Ha )KMBbIE OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsi CTPYKTypa TBEPIBIX
TEJN, MEXaHW3Mbl OO0pPa30BaHMS KPUCTAIMYECKONW PEHIETKH, CHEKTPaJIbHBIHI
aHaus.



l'eocpagpusa: marHWTHBIE TIOMIOCA 3€MJIM, 3aJ€KH MArHUTHBIX DY,
doToCchEMKA 36MHOM MOBEPXHOCTH, MPEACKA3AHUE 3EMIICTPICEHUI.

Texnonoeus: JNUHUM BJEKTpONEpenady, TEHEpaTop IMEePEeMEHHOrO TOKa,
ANEKTPOABUTATENb, WHAYKIUOHHAS M€4Yb, pajap, PaauonNpUEMHUK, TEJIEBU30DP,
anteHHa, tenedoH, CBU-meub, MpOEKIMOHHBINA ammapaT, BOJOKOHHAs OITHKA,
coJIHeuHas OaTapes.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenue yudeOHoro mpeamera «®Pusnka» Ha YpPOBHE CPEIHETO OOIIETO
obOpaszoBaHus (0a30BBIM YPOBEHb) JOJIKHO OOECIICUHUTh JOCTHKCHHE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIhTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS y4eOHOro npeamera «Pu3nka» JOKHBI
OTpaXaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJICTBOBATHCS
c(hOpMHUPOBAHHONW BHYTPEHHEW TMO3UIMEN JWYHOCTH, CUCTEMON IIEHHOCTHBIX
OpUEHTAllU{, TIO3UTUBHBIX BHYTPEHHUX  yOEXKIEHUH, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM IEHHOCTSM POCCHHUCKOTO OOINeCTBa, PACIIUPEHUE >KU3HEHHOTO
OTIBITA W OMBITA JEATEIHHOCTH B MPOIECCE pealin3alliid OCHOBHBIX HAIPaBICHUN
BOCITUTATEIHHON JIEATEILHOCTH, B TOM YHCIIEC B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS:

c(OpPMUPOBAHHOCTH TPAKIAHCKON MO3UIIMU 00YUYaAIOIIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUNCKOT0 OOLIECTBA;

NPUHATHE  TPATUIIMOHHBIX  OOIICUETIOBCUYECKUX T'YMAHHCTHYCCKUX U
JE€MOKPATUIECKIX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIHHOCTh B MHTEPECax TPa)KIaHCKOTO
o0I11ecTBa, y4aCTBOBATh B CAMOYTPABICHUH B 00pa30BaTEIbHON OpraHU3aIINH;

yMEHUE B3aMMOJICTBOBATH C COIUATBHBIMA MHCTUTYTAMHU B COOTBETCTBUU C
X QYHKIHUSIMH U Ha3HAYCHHEM;

TOTOBHOCTBH K TYMaHUTAPHOU 1 BOJIOHTEPCKOM 1€ATEIHHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHHUS:

c(hOpMUPOBAHHOCTH POCCUICKOU rpaXJaHCKON WJICHTUYHOCTH,
NaTpUOTH3MA,

IIEHHOCTHOE OTHOIIICHUE K TOCYAApCTBEHHBIM CHMBOJIAM, JTOCTHXKCHHSIM
POCCUICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS :

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAllUI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHEHTHPYSICh Ha MOPaJIbHO-HPAaBCTBCHHBIC HOPMBI M IICHHOCTH, B TOM YHCJIC B
NESTEIIbHOCTU YYEHOTO;

OCO3HaHUE JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUNBOTO OyAyIIero;

4) 3CTETHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOILIEHUE K MUY, BKIIOYAsi 3CTETUKY HAy4YHOTO TBOPUYECTBA,
npucyiiero Gpusndeckoi Hayke,

5) TpyA0BOro BOCIIHTAHUSI:



WHTEpPEC K pa3NuuHbIM cdepam TpodecCHOHATBLHOW NeATeTbHOCTH, B TOM
YHCJIE€ CBA3aHHBIM C (PM3UKON M TEXHUKOW, yMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oynyiiel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHbBIC KU3HEHHbIE TUIAHbL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIaCTH
(GU3UKY HA TPOTSKEHUU BCEU KU3HU,

6) 3K0J10rHYecKOro BOCIIUTAHUSI:

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJI00AIBHOTO
XapaKTepa 3KOJOTMYECKHUX MPOOIeM;

IUTAaHUPOBAHUE U OCYILECTBIICHUE JACHCTBUI B OKPY>KaIOIIEH cpejie Ha OCHOBE
3HAHUS 1IeJIed YCTOMYMBOIO PA3BUTHS YEJIOBEUYECTRA;

pacilipeHue ONbITa JEATEIIBHOCTH SKOJIOTHYECKOW HaIMpaBJICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HaHUI MO (PU3UKE;

7) HEeHHOCTH HAYYHOTO TO3HAHMSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAaHHUE LIEHHOCTH HAY4YHON [IE€SITENbHOCTH, TOTOBHOCTH B IIPOLIECCE
M3yuYeHHUS  (PUBMKUA  OCYIIECTBJISTH MPOEKTHYIO U HCCIEA0BATEIbCKYIO
NEeATEeIbHOCTh UHIUBUYAJILHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBUSA
ba3oBble Jioruueckue AeMcTBUA:
CaMOCTOSITETLHO  (OPMyNMpOBaTH W aKTyaJlU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEIIATh LEMU CATEIBbHOCTH, 3aJaBaTh MApaMeTPbl U KPUTEPUU KX
JIOCTHIKCHMS,
BBISIBJIATH  3aKOHOMEPHOCTM W MPOTUBOPEYMSI B  PaCCMATPUBAEMBIX
(bU3UYECKUX SABICHUSX;
pa3pabaThiBaTh IUTAH PEIIEHUS MPOOJIEMbI ¢ YYETOM aHaIM3a WMEIOIIMXCS
MAaTEPUAIIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJIM, OLIEHUBATh PUCKHU MOCJICACTBUI AEATEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHIMIOJHATH PpabOTy B  YCJIOBHUSIX  PEaTbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEaTHBHOE MBIIIJICHHUE TIPH PEIICHUH )KU3HCHHBIX ITPOOJICM.
ba3oBble ucciiegoBare/IbCKHe J1eiCTBHA.
BJIAJIETh HAYYHOM TEPMHUHOJIOTUEN, KITHOUEBBIMU MOHATUSAMHU U METOAAMHU
bu3nYecKol HayKH;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOEKTHOMN NESITEIIbHOCTH
B 00yiacT (pU3MKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHUs 3a/ad (PU3NUYECKOTO COJEpKaHUsl, MPUMEHEHUIO Pa3IMYHBIX
METOJI0B MTO3HAHUS;

BIAJCTh BHUJAAMH JIEATEIBHOCTH 110 TOJYyYEHHUIO HOBOTO 3HAHMS, €ro
UHTEPIpETAlMY, MPeoOpa3oBaHUI0 M MPUMEHEHUIO B PANIMYHBIX y4eOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3JJaHUHU yUEeOHBIX MTPOCKTOB B 00acT (PU3NKHY;

BBISIBIIATh TMPUYUHHO-CIICJCTBEHHBIE CBS3M UM aKTyaJIM3UpOBATh 3a/ady,
BBIIBUTATh TUIOTE3y €€ pEeIleHUs, HAaXOAUTh apryMEeHThl AJii J0Ka3aTeIbCTBa
CBOUX YTBEPKJICHHM, 3a/1aBaTh NapaMeTpPhbl U KPUTEPUU PEILICHUS;

aHANMM3UPOBAaTh TIOJIYYCHHBIC B XOJE pEIICHHWs 3aJaddl  Pe3yJbTaThl,
KPUTHYECKH OIICHUBATH WX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHHE B HOBBIX
YCIIOBUSX;

CTaBUTh W (opMyIupoBaTh COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHOU
JESITeIbHOCTH, B TOM YHKCIIE TIPU U3YyUYEHUU (HDUBUKU;

JaBaTh OIICHKY HOBBIM CHUTYAIIUsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCHUTh 3HaHWSA 10 (QU3NKE B MPAKTHUECKYyI0 00JIacTh
KU3HEICATCIHHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC UJICH, MPEJIaraTh OpUrHHAIBHBIC MTOAXObI U PEIICHMUS,

CTaBUTH POOJIEMBI U 3a]1a4H, TOMYCKAIOI1E aTbTePHATUBHBIC PEIICHMUS.

Pabora ¢ undgopmanmeii:

BJIAJICTh HABBIKAMHU TOJy4YEeHHs] MH(POpMauu (PU3UIECKOTO COJEpPKAHUS U3
MCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBISATh TIOWCK, aHaJu3,
CUCTEMATH3AIMI0 U WHTEPHIpETalni0 HWH(DOpMAIMK pa3IUYHBIX BUIOB U (HopM
MPEeICTaBIICHHUS;

OIICHUBATh JIOCTOBEPHOCTH HH(OPMAITUH;

WCIIOJIB30BaTh  CPEICTBA  WMH(DOPMAIMOHHBIX W KOMMYHHKAIMOHHBIX
TEXHOJIOTUN B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OpPraHU3aIMOHHBIX
3371a9 ¢ COOJIOJICHHEM TPeOOBaHWM SProOHOMHKH, TEXHHUKH OE€30MacHOCTH,
TUTHCHBI, PECYpCOCOEpPEKEHUS, TMPABOBBIX M  JITHYECKUX HOPM, HOPM
nH(OpMaIIMOHHOM 0€301MacHOCTH;

co37aBaTh TEKCThl (PU3MUECKOr0 COJEpKaHMUsI B Pa3IUyYHBIX (opmaTax c
y4€TOM Ha3zHaYeHUs: HHPOPMAIMH U 1IETIEBON ayJAUTOPUH, BEIOUPAst ONTUMATHHYIO
dbopMy mpeicTaBIeHUS U BU3yaJIn3aIiH.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIEe YUeOHbIE 1eliCTBHSA:
OCYIIECTBISITh OOUICHHME Ha YypoKax (U3UKH H BO  BHE-YPOUHOM
NEATEIBHOCTH;



pacrmo3HaBaTh MPEANOCBUIKM  KOH(JIUKTHBIX CHUTyallMd H  CMsT4aTh
KOH()JIMKTHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIOIb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMATh U MCIIOJb30BaTh MPEUMYIIECTBA KOMAaHJHOW M WHIMBUIYaJbHOU
paboTHI;

BbIOMpaTh TEMATUKy U METOJbl COBMECTHBIX JEHCTBUH € y4y€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 4jeHa KOJUIEKTUBA;

OpUHUMATh L€  COBMECTHOM  JI€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPAVUHUPOBATh JEHCTBUS MO €€ JOCTUIKEHHMIO: COCTaBIATh IUIAH JEHCTBHIA,
pacnpenenarb poJd C y4€TOM MHEHU Yy4YacTHUKOB, OOCYXIaThb pe3yJbTaThl
COBMECTHOU padoThI;

OLICHMBATh KAa4yeCTBO CBOETO BKJIAaJa M KaXJOr0 YYAaCTHHKA KOMaHAbl B
oO1IuMi pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE IIPOEKThI, OLEHUBAaTh WJEH C I[O3ULIUU HOBU3HBI,
OpPUTMHAJILHOCTHU, IPAKTUYECKOIN 3HAaUUMOCTH;

OCYUIECTBJISITh TO3UTHBHOE CTPATETMYECKOE TIIOBEICHUE B Pa3JIMYHBIX
CUTYaIUsX, IPOSBIISATH TBOPYECTBO U BOOOpAKEHHE, OBITH MHUIIMATUBHBIM.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIC 1eHCTBUSA
Camoopranusanus:

CaMOCTOATENbHO OCYIIECTBISATh MO3HABATENbHYIO AESTENBHOCTh B 00JIACTU
GU3UKK W acCTPOHOMHUHU, BBIABIATH MPOOJIIEMBbI, CTAaBUTh U (POPMYJIHPOBATH
COOCTBEHHBIC 3aJ1a4M;

CaMOCTOATENIbHO COCTABJIATh IJIaH PEHIEHUS PAacYE€THBIX M KaueCTBEHHBIX
3a/1a4, IUIaH BBINOJHEHUS MPAKTHUYECKOW pabOThI ¢ YUETOM UMEIOIIMXCSA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuMpsITh paMKH y4eOHOro IMpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUM;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBAaTh €ro, Oparh Ha ceds
OTBETCTBEHHOCTb 3a pelieHue;

OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

CrocoOCTBOBaTh (OPMHUPOBAHUIO W TPOSIBICHUIO HPYAUIUMU B 00JacTH
(U3HKHU, MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNIbHbIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOLMOHAIBHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISAM;

BJIaJeTh  HaBBIKAMU  [IO3HABAaTEIbHOM  pEeQEKCHH KAk  OCO3HAHHS
COBEpULIAEMbIX JIEHCTBUH M MBICIUTEIbHBIX MPOLIECCOB, HMX PE3YJIbTAaTOB H
OCHOBaHUM;



WCITIOJIB30BaTh MPUEMBI pedIeKCHH JIs OIIEHKH CHUTYaIliu, BEIOOpA BEPHOTO
pelIeHMUS;

YMETh OIEHWBATh PUCKH M CBOCBPEMEHHO MPUHUMATh PEIICHUS MO UX
CHUKEHUIO;

OpUHUMATh MOTHBBI W apryMEHTHl APYrUX IMpU aHaIu3e pe3yiIbTaToB
NEeSITebHOCTH;

MPUHUMATh ceOsl, MIOHUMAsi CBOM HEJAOCTATKH U IOCTOUHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTHI APYTHMX TIPH aHAIW3€ pe3yIbTaToOB
NEeSITENBHOCTH;

MPU3HABATh CBOE MIPABO M MPABO APYTHX HA OIMIUOKH.

B mporecce moCTIKEHHSI JTMYHOCTHBIX PE3YJIHTATOB OCBOCHHS IPOTPAMMBI
no ¢usuke s YpOBHS CpeAHEro oOmiero ooOpa3oBaHus y OOyYarommxcs
COBEPILICHCTBYETCSA AMOITMOHAJIbHBIN WUHTEJIEKT, MpeAnoararonmii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUs, BKJIFOYAIOIIETO CITIOCOOHOCTh TOHUMATh CBOE AIMOITMOHAIEHOE
COCTOSIHHE, BUJETh HAMPABIICHUS Pa3BUTHS COOCTBEHHOW AMOITMOHAIBHON CEpHl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUs, BKIIIOYAIOIIETO CAaMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHUE, CIIOCOOHOCTh aJalTHPOBATHCA K
AMOITMOHAILHBIM U3MEHEHUSIM U MPOSIBISATH THOKOCTh, OBITH OTKPBHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIH, BKIIOYAIOIICH CTPEMJICHUE K TOCTIDKCHHIO ETH U
yCcrexy, ONTHMH3M, WHHIIMATHBHOCTH, YMEHHE MEHCTBOBATH HWCXOJS M3 CBOHUX
BO3MOXKHOCTEH;

HMIIATUH, BKIIOUYAIOIIEH CITOCOOHOCTh MOHUMATh AMOITMOHAIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €ro TMpPH OCYIIECTBICHUH OOIIEHHUs, CHOCOOHOCTh K
COUYYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITFOUAIOIIINX CITIOCOOHOCTH BBICTPAWBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIIATH HHTEPEC U pa3peniaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATHI

K xonmy o6yuenuss B 10 kiacce mpeaMmeTHbIe pe3ynbTaTbhl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEpPax poJib U MecTo (Pu3uMku B (POpMUPOBAHUU
COBPEMEHHOW HAYYHOW KapTHHBI MHPA, B PA3BUTUU COBPEMEHHOM TEXHUKUA U
TE€XHOJIOTUH, B IPAKTUYECKOU €SI TETIbHOCTH JIIOJIEM;

YUUTHIBATh TPAHULIBI TMPUMEHEHUS M3YYCHHBIX (PUINYECKUX MOJENEH:
MaTepHualibHasl TOUKa, MHEepIUaIbHasl CUCTEMA OTCUYETA, A0COIIOTHO TBEPIOE TEO,
UICATbHBIN ra3, MOAEIU CTPOEHUS T'a30B, JKUIKOCTEN M TBEPIBIX TEJ, TOUECUHbBIN
ANEKTPUYUECKUH 3apsij] MpU PEIICHUH (PU3NYECKUX 3a/1ay;



pacrno3HaBaTh (PU3NUYECKHE SIBICHUS (TIPOIECCHI) U OOBICHATH WX HAa OCHOBE
3aKOHOB MEXaHUKH, MOJICKYJISIPHO-KUHETUYECKON TEOPHUU CTPOECHHUSI BEIIECTBA U
AJIEKTPOJAMHAMMUKH:  PAaBHOMEPHOE M  PABHOYCKOPEHHOE  MPSMOJMHEHHOE
JBIDKCHHE, CBOOOJHOE TMMaJICHUE TeJ, JBWKEHHUE II0 OKPYKHOCTH, WHEPIIHS,
B3auMojIeiicTBrE Tel, AU y3usi, OpOYHOBCKOE IBMIKEHUE, CTPOCHHUE KHUIKOCTEH
1 TBEPIBIX TEJ, N3MEHEHHE 00BhEMA TEN MPU HarpeBaHUH (OXJIAKICHHUH ), TEIIJIOBOE
paBHOBECHE, HUCHApPEHHUE, KOHJCHCAIMS, IUIABJICHUE, KPUCTAUIM3AIUs, KUIEHUE,
BJI&JKHOCTBH BO3/1yXa, MOBBIIIECHUE JABJICHUS Ta3a IIPU €TI0 HAarpEBaHUU B 3aKPBHITOM
COCye, CBSI3b MEXAy DapaMeTpaMHd COCTOSIHHSI Tras3a B  HM30IPOIECCax,
BJIEKTPU3ALM TEJ, B3AUMOJICHCTBUE 3aPs/IOB;

OMUCHIBATh MEXAHUYECKOE JBUKEHUE, HCIOJIb3Ys (PU3MUECKHE BEIUUYUHBI:
KOOpJIMHATa, IyTh, MNEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHJIa,
UMIYJIbC TeJla, KWHETUYECKas dHEPrus, MOTCHIUAIbHAS SHEPrus, MEXaHWYeCcKas
paboTa, MexaHWYecKas MOIIHOCTh;, IPHW OIKMCAHWH IPABUIBHO TPAKTOBATh
(UBUYECKUIT CMBICT MCIOJIB3YEMbIX BEIWYUH, WX OOO3HAYEHUS U €IAUHUIBI,
HaxoAUTh (GOPMYJIbI, CBA3BIBAIONINE JTAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMHU
BEJIMYMHAMMU;

ONHUCHIBATh M3YYCHHBIC TEIJIOBbIE CBOWCTBA TEI W TEIUIOBBIC SIBJICHUS,
UCIIONB3Yys (U3WYECKUE BEIMYMHBI: JaBJICHHE Ta3za, TeMIleparypa, CpeaHss
KMHETUYECKash DHEPIrusl XaOTUUECKOIO JBUKEHUS MOJICKYJ, CpPEIHEKBaJApaTUYHAS
CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIJIOThI, BHYTPEHHsISI 2HEprus, padboTa rasa,
KO3 GUIIMEHT TO0JIE3HOTO JEHCTBUS TEIJIOBOTO JBUTATENsSl; MPU OMUCAHUU
NpPaBUJIBHO TPaKTOBaTh (DU3WYSCKUH CMBICT MCIOJIB3YEMbIX BEJIMYHH, HX
0003HAYCHUS © CAWHUIIBI, HAXOJUTh (OPMYJIBI, CBS3BIBAIOIIHE JAHHYIO
(bU3UYECKYIO BETUUMHY C IPYTUMU BEJIMUHUHAM;

OMUCHIBATh U3YYEHHBIE JIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE
siBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3UUECKUE BEITUYUHBI: DJICKTPUYCCKUM 3apsij,
ANIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD MMOJIs, TOTEHIIUAJ, PA3HOCTh MOTEHIIUAJIOB;
NPy OMHCAHWUM TIPABUIBHO TPAKTOBAaTh (U3MUECKUN CMBICT HCIOIb3YEMbIX
BEIMYHMH, WX OOO3HAUCHUS W CIUHMUIIBI; YKa3biBaTh (HOPMYJIbI, CBSI3BIBAIOIINC
JTAHHYIO0 (PU3MYECKYIO BEIMYMHY C IPYTUMH BETUUUHAMU;

aHaJTU3UPOBaTh (PU3UYECKHUE MPOLIECChl U SIBJICHUS, UCTOIB3Ys (U3UUYECKUE
3aKOHBI W MIPUHIUNEBL: 3aKOH BceMupHOTO TsAroTteHus, I, II u III 3akonsr HeroTOHA,
3aKOH COXpPAaHECHHMS MEXAHWYECKOW OHHEPruM, 3aKOH COXPAaHEHHUS MMIIYJbCa,
MPUHLNN CYNEPHO3ULIMKM CUJI, NPUHLUUN PABHOMPABHUS HHEPUHAIBHBIX CHCTEM
OTCYETA, MOJICKYISIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBS3b CpeHEN KMHETUUYECKON PHEPTUM TEIUIOBOTO JABUXKEHUS MOJIEKYI C
aOCOIOTHON TeMImepaTypou, MepBhI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHEHUS
AIEKTPUUYECKOTO 3apsja, 3akoH KynoHa, mpu 3TOM pa3inuyaTh CIOBECHYIO



(bOpMyTHpPOBKY 3aKOHA, €T0 MAaTEMAaTUYECKOE BBIPAKEHWE W YCIOBUS (TPaHUIIBI,
00J1acTH ) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPHHIIUIBLI ACHCTBUS MAaIWH, MNPUOOPOB U
TEXHUUYECKUX YCTPOMCTB; pa3auyaTh YCJIOBHs UX OE30MacHOTrO HCIOJIb30BaHUS B
MOBCEAHEBHOM JKU3HU;

BBITIOJIHATh HKCIIEPUMEHTHI IO HCCIEAOBAHUIO (PUBMYECKUX SBICHUU U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX H3MEPEHUM, MPU ITOM
dbopMmynupoBath TpoOIeMy/3amady H THIOTE3y Yy4eOHOTO  OAKCIEPHUMEHTA,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO O0OpYAOBAaHHSA, MPOBOJUTH OIBIT H
(bopMyIMpPOBATH BHIBOIBI,

OCYUIIECTBJISATh MPSIMbIC U KOCBEHHBIE U3MEPEHUS] (PU3UUYECKUX BEIUYMH, TIPU
ATOM BBIOHMpaTh ONTHUMAJIBHBIA CIOCOO W3MEPEHWS W HCIIOJIB30BaTh W3BECTHBIC
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUI;

WCCJICNOBATh  3aBHCHMOCTH  MEXIy  (U3MYECKUMH  BEIIMYMHAMU  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU ITOM KOHCTPYHUPOBATh YCTAaHOBKY,
dbuKkcHpoBaTh pPE3yJNbTAThl MOJYYEHHON 3aBUCUMOCTH (PU3MUYECKUX BEIUYHH B
BHJIe TAOJNII ¥ TPaPUKOB, A€TIaTh BEIBOABI IO PE3YIbTaTaM HCCIICIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEACHUM HCCICTOBAHUM B
paMKax y4eOHOro »SKCIEpUMEHTa, Y4YEOHO-MUCCIEAOBATENbCKOM U MPOEKTHOMN
JESTETBHOCTH C HMCTOJIB30BAaHUEM H3MEPUTEITHHBIX YCTPOWCTB M JIAOOPATOPHOTO
000py10BaHUS;

pemiath pacu€THbIE 3aJayd C SBHO 33JaHHOW (PU3UYECKOW MOJEINbIO,
UCTIONB3YS (PU3MYecKre 3aKOHBI U MPUHITUIIBI, HA OCHOBE aHAJIM3a yCIOBHS 3aa4n
BBIOMpATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIUUYUHBI U (HOPMYIIBI,
HeoOXonuMble NJisi €€ PEIIeHHs], TPOBOJUTh PACU€Thl U OIEHWBATH PEATBHOCTH
MOJTYYCHHOTO 3HAYCHUS (PU3MICCKON BEIIMIUHBI,

peraTh KaueCTBEHHBIC 3a1a91: BBICTPAUBATh JIOTHICCKH HEPOTHBOPECUNBYIO
IENOYKY PACCYXACHHWI C OMOpPONM Ha HM3yYeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3UYCECKHE SIBJICHNUS,

UCTIONIB30BaTh  TPW  pEIIEHHH  y4eOHbIX  3aJad  COBPEMEHHBIE
UH(OPMAITMOHHBIC TEXHOJOTHUH JIIS TIOMCKA, CTPYKTYPHUPOBAHUS, HHTCPIPECTAIINH
Y TPE/ICTaBIICHUs Y4eOHOM U HAyYHO-TOMYJISIpHON MH(MOpPMAIUK, MOJYy4YEHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOTydaeMyto HH(pOpMaInio;

MPUBOJNUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE TIPOIECCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHUH;

WCITOJIB30BaTh TEOPETHYECKUE 3HAHUSA MO (M3WKE B IOBCEIHECBHOW >KM3HU
JUIst obecrieyeHus: 6€30MacHOCTU MPU OOpallleHUH ¢ MPUOOpPaMU U TEXHUYECKUMU



yCTpOMCTBaMH, JIJIsl COXPaHEHUS 3I0POBbS U COOJIOJECHUS HOPM SKOJIOTHYECKOTO
MOBECHUS B OKPYXKAIOIEH Cpejie;

paboTaThb B TpyHIe C BBHIIOJHEHHEM pPa3IUYHBIX COIMAIBHBIX POJIEH,
IUIAHUPOBAaTh paboOTy TPYIIBL, PAIHMOHAIBHO pPACIPEACTATh OOA3aHHOCTH H
IUTAHUPOBATDH JIESITEILHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHUBATH
BKJIaJl K&XKJIOTO U3 YYACTHUKOB I'PYIIIHI B pELICHUE pacCMaTpUBAEMON MPOOIEMBI.

K xonmy oOyuenuss B 11 kJiacce mpeIMeTHBbIE pe3yibTaThl Ha 0a30BOM
YpOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPHUPOBATh Ha MpUMEpax poJib U MECTO (PHU3UKU B (POPMUPOBAHUU
COBPEMEHHOM HAy4yHOW KapTHHBl MHpA, B Pa3BUTHH COBPEMEHHOM TEXHHUKU H
TEXHOJIOTUM, B TMPAKTUUYECKOW JEATEIbHOCTH JIIOJIEH, LEJOCTHOCTh U EIUHCTBO
(u3nUecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3yYCHHBIX (U3UYECKUX MOJIEIICH:
TOYEUHBIA AIEKTPUUECKUH 3apsil, JIyd CBETA, TOUCYHBI UCTOYHHK CBETA, SACpPHAs
MOJIeNIb aTOMa, HYKJIOHHas MOJe]Ib aTOMHOIO Sijpa MPH PEHICHUH (PU3NIECKUX
3ajiay;

pacno3HaBath (GU3MYECKHUE SIBJIICHUS (TIPOLIECCHI) U OOBSACHSITH UX HA OCHOBE
3aKOHOB DJIEKTPOJUHAMHUKN U KBAHTOBOW (DM3HKU: dIEKTPUUECKas TIPOBOJAUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JCHCTBUS TOKa, B3aUMOJEHCTBHE
MarHuTOB, DJIGKTPOMArHUTHAas WHIYKIUSA, JIEACTBHE MAarHUTHOTO TIOJNs HAa
IIPOBOJHUK C TOKOM U JIBWDKYIIMICS 3apsiji, DJIEKTPOMArHUTHBIC KOJICOAHUS U
BOJIHBI, TPSIMOJIMHEWHOE pacnpoCTpaHEHUE CBETa, OTPAKEHUE, MPEIOMIIEHUE,
uHTepdepeHtusa, AUGpakmus W MOISIpU3alnus CBETa, AHUCIEPCHS  CBETa,
doToanekTpuaeckuit 3pdext (poTodaddekT), cBeTOBOES AaBiIeHNUE, BOSHUKHOBEHUE
JUHENYaTOro CHEeKTpa aromMa BOJOPOJA, €CTeCTBEHHass W HCKYCCTBEHHas

PaaINOaKTUBHOCTB;
ONMKCHIBATh W3YUYEHHBIE CBOWCTBA BEILECTBA (DJIEKTPUUYECKHE, MArHUTHbBIE,
ONTHYECKHE,  JJIEKTPUUECKYI0  IPOBOJUMOCTh  Pa3IMYHBIX  CpeA) W

AIIEKTPOMArHUTHBIE SIBJICHUS (TPOIECCHI), HCMHOJb3ys (PU3MUECKHE BEIMUMHBI:
JNEKTPUYECKUM 3apsill, CWJIA TOKA, JIEKTPUUYECKOE HAIPSDIKEHHE, JJIIEKTPUUYECKOE
CONPOTHUBJICHUE, PA3HOCTh MOTEHIMAJIOB, JEKTPOABIKYIIAsl Cuia, paboTa TOKa,
UHIYKLIHUS MarHUTHOTO TMOJs, cwia Ammepa, cuia JlopeHna, MHIYKTUBHOCTH
KaTyILIK{, DHEPIUs JJEKTPUYECKOTO0 M MArHUTHOIO IIOJIEM, INEPUOJ M YacToTa
KojeOaHui B KoyieOaTeNbHOM KOHTYpe, 3apsii M CWia TOKa B Ipolecce
FApMOHMYECKUX JJIEKTPOMATHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOSHUE W
ONTHYECKas CHJIa JIMH3bI, TPU ONUCAHUU NPABWIBHO TPAKTOBATh (PUIUYECKHUM
CMBICJI HCIOJb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS M €IUHHUIIbI, YKa3bIBATh
(GopMyIibl, CBS3BIBAIOIIME JAaHHYIO (PU3UYECKYI0O BEIUYMHY C JAPYTUMHU
BEJINYNHAMU;



OMHUCHIBATh H3YYCHHBIE KBAHTOBBIE SIBJICHHSI W IIPOLIECCHI, KCIOJIb3Ys
¢u3nueckrue BEIMYHUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTUsl U UMITYJbC (OTOHA, MEPUO/I TOJIypacaia, SHEPTUs CBSA3U
aTOMHBIX SIJIep, NpPU OINHUCAHUM TPABWIBHO TPAKTOBATh (U3MUECKUI CMBICI
WCIIOJIB3YEMBIX BEJIMYHMH, WX OOO3HAYCHHS] W EAUHUIIBI, YKa3bIBaTh (DOPMYIIHI,
CBS3BIBAIONINE JIAHHYIO (U3UYECKYI0 BEIUYMHY C JPYTUMU BEIUYHMHAMM,
BBIYHCIIATH 3HaU€HUE (PU3NYECKON BEIUUUHBI;

aHANIM3UPOBaTh (PU3MUYECKHE MPOIECCHl U SBIICHUS, UCIONB3YS (U3HUUECKUE
3aKOHBI U MPUHLMIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEIRHOIO U MapaJuIEIbHOIO
COCMHEHUA NPOBOAHUKOB, 3aKOH JlKoyms—JIeHna, 3aKOH 3JIEKTPOMArHUTHOM
WHIYKIIMH, 3aKOH MPSAMOJIMHEHHOTO PaclpOCTpaHEHUs CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJOMIICHUS CBETa, ypaBHEHHE ODWHIITEHHA Uit (oTodddexra,
3aKOH COXPAaHEHUs JHEPruM, 3aKOH COXPAHEHHS HMITYJbCa, 3aKOH COXPAaHCHHS
AIEKTPUYECKOTO 3apsa, 3aKOH COXPAaHEHUs MAacCOBOrO 4HWCIa, MOCTyJaThl bopa,
3aKOH PaJIMOAKTUBHOIO pacraja, Mpu 3TOM Pa3inyaTh CJIOBECHYIO (POPMYITUPOBKY
3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAKEHUE W YCIOBUS (TpaHUIlbl, 00JacTH)
IPUMEHUMOCTH;

ONpENIEIIATh HAIIPABICHHE BEKTOPA UHAYKIIMH MATHUTHOTO TOJISI TPOBOAHUKA
C TOKOM, CUJIbl Amriepa u cuibl JlopeHna;

CTPOUTh W OIKCHIBATh M300paKEHUE, CO3/1aBAEMOE IUIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOTHATh AKCHEPUMEHTHI IO MCCIAEAOBAHUIO (PU3MYECKUX SBICHUM U
IPOILIECCOB C HCIIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHHUI: IPHU 3TOM
dbopmynupoBaTh MpooOJieMy/3ajlady M THIOTE3Y Y4eOHOro  DKCIECPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPENJIOAKEHHOI0 OOOpYyIOBaHUS, MPOBOJIUTH OIBIT U
bopMyIUpOBaThH BBIBOBI,

OCYILECTBIISITh MIPSIMbIE M KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpATh ONTHUMAIBHBIA CIIOCOO W3MEPEHUs] M HCIOJIb30BATh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBAaTh 3aBUCUMOCTH (PU3UYECKUX BEJIMYUH C  HCIOJIb30BAHHEM
OpSIMBIX HU3MEPEHUM: MPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (HUKCUPOBATH
pe3yabTaThl MOJYYCHHOW 3aBUCUMOCTH (DPU3UUECKUX BEJIMYMH B BUJE TAOJUIl U
rpaduKoB, JAeNaTh BEIBOABI IO pe3yabTaTaM UCCIICIOBAHMUS,

coOJII01aTh MpaBmiia 0€30MacHOT0 TPyJa MPU MPOBEICHUU HCCICIOBAaHUN B
paMKax y4eOHOTro OKCIEPUMEHTa, Y4YeOHO-MCCIIEIOBATEILCKOW W TMPOCKTHOM
NEATEIbHOCTU C HUCIOJIb30BaHUEM HM3MEPUTENIBHBIX YCTPOMCTB U JIaDOPATOPHOTO
000py10BaHUS;

pemarh pacu€THhIE 3aJa4d C SBHO 3aJaHHON (DU3UYECKON MOJETBIO,
UCTIONB3Ys (PM3UYECKUE 3aKOHBI M MIPUHIIUTIBI, HA OCHOBE aHAJIM3a YCIIOBUS 3a1a9u



BBIOMpATh (PU3UYECKYIO MOJENb, BBIACTATh (PU3NYECKUE BEIUYUHBI U (HOPMYIIHI,
HeoOXonuMbIe UId €€ pelleHusi, IPOBOIUTh PAacU€Thl M OLEHUBATHh PEAIbHOCTD
MOJYYEHHOTO 3HaYCHHS (PU3NYECKON BEIUYHHBI,

pelaTh Ka4eCTBEHHBIE 3a/]a4i: BHICTPAUBATh JIOTHYECKU HETTPOTHBOPEUUBYIO
[IETI0YKY pacCyXIEHHH C ONMOpoil Ha M3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ngecKue SBICHUS;

UCIIONIb30BAaTh  MPU  pEIIeHWH  yuyeOHBIX  3aJad  COBpPEMEHHbBIC
MH(GOPMALIMOHHBIE TEXHOJIOTUU IS MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIPEe/ICTaBJICHUs Y4eOHONW M HAayYHO-TIOMYJISIpHON MH(OpMAINH, TOJTYYSHHOW U3
Pa3IUYHBIX UCTOYHUKOB, KPUTHYECKU aHAJTM3UPOBATH MOIy4aeMyto HH(OPMAIIHIO;

OOBSICHATH TPHUHIMIBI JEHCTBUS MAaIlUH, NPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inuyaTh YCIOBUSA WX 0€30MACHOTO MCIOJIh30BAaHUS B MOBCEIHEBHON
KU3HU;

IPUBOJUTH IPUMEPHI BKJIAJIa POCCUNCKUX U 3apyOekKHBIX YUEHBIX-(DU3HUKOB B
pa3BUTHE HAayKd, B OOBSCHEHHE MPOLECCOB OKPYKAIOIIETO MHUpPA, B pa3BUTHE
TEXHUKH U TEXHOJIOTHIA;

UCTIONIb30BaTh TEOPETUUYECKUE 3HAHMUS MO (U3MKE B TMOBCETHEBHOW >KU3HU
Ut o0ecrieyeHus: 0€30MacCHOCTH MpPU OOpPAILEHUH C MPUOOPAMU U TEXHUYECKUMU
yCTPOMCTBAMHU, ISl COXPAHEHUS 310pOBbS U COOJIIOIEHUS HOPM 3KOJIOTUYECKOTO
MTOBEJICHUS B OKPYKAIOIIEH CPEJIE;

paboTaTh B TpyINIE C BHIIOJHEHUEM pa3IUYHbIX COLMAIBHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYMIBI, PAIHMOHATBHO pPACTIPEACTATh OOS3aHHOCTH H
TUTAHUPOBATh JCATEIFHOCTh B HECTAHJAPTHBIX CHUTYAIlUsIX, aJleKBaTHO OIICHUBATH
BKJIaJ] K&KJIOT0 U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE pacCMAaTPUBAEMON TPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KosaunuyecrBo yacos DJIEeKTPOHHbIE
Ne HaunmeHoBaHMe pa3jiesioB U (uudpossbie) DYHKIUOHAIBHASA
Konrpoasnbie | IlpakTHyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTejibHbIE rPaMOTHOCThH
padoThI padoThI
pecypcsl
Paznea 1. PU3UKA U METO/bI HAYUYHOI'O ITIO3HAHUSA
11 ®u3nka 1 METOAbl HAYYHOTO 5 bubnuoreka [IOK https://fa.resh.edu.ru/
MIO3HAHUS https://m.edsoo.ru/7f41bf72
Uroro no pazueny 2
Pa3zpgen 2. MEXAHUKA
bu6mmoteka [IOK
2.1 K https://fg.resh.edu.ru/
AHeMatiia > https://m.edsoo.ru/7f41bf72 D811 TEST. ECL. I
bu6mmoreka [IOK
. https://fg.resh.edu.
22 Jlusamiica ! https://m.edsoo.ru/7f41bf72 Hps:iHtg resh.edu ruf
3aKOHBI COXPAHEHUS B bubnuoreka [JOK
2.3 1 1 https://fg.resh.edu.ru/
MEXaHUKe 0 https://m.edsoo.ru/7f41bf72 D811 TEST. ECLL I
Wroro mo pazneny 18
Pazgen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJNHAMUKA
OCHOBBI MOJIEKYJISIPHO- bubnuoreka [IOK
3.1 1 https://fg.resh.edu.ru/
KMHETUYECKOU TeOpUn o https://m.edsoo.ru/7f41bf72 DS TEST. ECLL I
3.2 OCHOBBI TEPMOTMHAMUKH 10 1 ngi;f::g;gr(jﬁ f41bf72 https://fg.resh.edu.ru/
ArperaTHbl€ COCTOSIHUS BuG OK
3.3 Bemiectsa. Pa3oBrie 5 nonmotexa L https://fg.resh.edu.ru/

MEePEXObI

https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny

24

Paznea 4. JIEKTPOJAUHAMUKA

bu6mmoreka [IOK .
4.1 DNeKTpocTaTuKa 10 httos://m.edsoo.ru/741bf72 https://fg.resh.edu.ru/
IToCTOSIHHBIN 2IIEKTPUYECKUN BuG LIOK
nOIMOTEeKA _
4.2 TOK. TOKM B pa3ianyuHbIX 12 httos://m.edsoo.ru/ 741072 https://fg.resh.edu.ru/
cpenax
Utoro no pazneny 22
PeszepBHOE Bpems 2 https://fg.resh.edu.ru/
OBILIEE KOJIMYECTBO YACOB I1O 68

[TPOT'PAMME
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11 KITACC

KosnvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumenoBanue pa3aesioB u (undposbie) DOYHKINOHAJIbHASA
KonTpoabubie | IlpakTuueckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE rPaMOTHOCThb
padoThI padoThI
pecypchl
Paznen 1. 3JIEKTPOJANHAMUKA
1.1 Marwutioe nore. 11 1 3 Bubmiorexa LIOK https://fg.resh.edu.ru/
DJIEeKTPOMAarHuTHask UHIYKLIHS https://m.edsoo.ru/7f41c97c
Uroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
MexaHnyeckue u Bu6 1OK
nonmorexa
: https://fg.resh.edu.ru/
2.1 3JIEKTPOMAarHUTHbHIE 9 1 https://m.edsoo.ru/7f41ca7c ps://fg.resh.edu.ru
KoJeOaHus
MexaHn4ecKue u bubnuoreka [JOK
2.2 5 1 https://fg.resh.edu.ru/
3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41c97c D0 TESN.ECL.T
bu6nuoreka [JOK
. https://fg.resh.edu.ru/
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c ee.0.FEe.eOL
Hroro no paszneny 24
Pa3nen 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH
OCHOBBI cIEIIUATBHON TEOpUHU bubnmoreka [JOK
. https://fg.resh.edu.ru/
31 OTHOCHUTEIIBHOCTU 4 1 https://m.edso00.ru/7f41c97c pe.7.IEsh. eI
Hroro no pazgeny 4
Pa3nen 4. KBAHTOBAS ®U3UKA
. but6mmoreka [JOK
. https://fg.resh.edu.ru/
4.1 DJIeMEHTHI KBAHTOBOW ONTHKHU 6 https://m.edsoo.ru/7f41c97c ps://fg.resh.edu.ru
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bu6nmoreka [IOK
. https://fg.resh.edu.
4.2 Crtpoenue aToma 4 https://m.edsoo.ru/7fA1c97c ps://fg.resh.edu.ru/
bubmuorexa [JOK
4, A https://fg.resh.edu.
3 TOMHOS S1pO > https://m.edsoo.ru/7talcore | Toisita.resh.edu.rul
Hroro no pazneny 15

Pa3nea 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3NKU

ST ot 7 ! ipmedsoorutacore | MSIAuseshedury
Hroro no pazgeny 7
Paznen 6. OBOBILIAIOUIEE IOBTOPEHUE

6.1 O06o0maroiee mMoBTOpEeHNE 4 Eggﬁﬁfgg?ﬁ}; £41c07c https://fg.resh.edu.ru/
Utoro no pazneny 4
PesepBHOE Bpemst 3 https://fg.resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I1O 68 4

ITPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KonuyecTBo yacos JJIeKTPOHHbIE
Jlara
uudposbie
Ne i/ Tema ypoka Konrpoabubie | IlpakTHyeckue = u3ydyeHust
Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypcbl
nnaH | dakt
HHCTpyKTaX 10 TEXHUKE
1 6e3onacHocTu. PuU3nKa — Hayka o 1 bu6mmoteka [IOK
npupoae. Hayunsle MeTo b1 TO3HAHWSA https://m.edsoo.ru/ff0c32e2
OKpYXaroIlero Mupa
Ponb u mecTo dusuku B
5 ($hOopMHUPOBaHUH COBPEMEHHOMN 1 bubmmoreka [JOK
Hay4YHOU! KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOH 1eATEIbHOCTH JIFOIeH
Mexannueckoe IBIKEHHE.
3 OTHOCHUTEIBLHOCTh MEXaHHYECKOTO 1 bu6nuorexa [IOK
neuxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHUe
4 PaBHOMEpHOE ITPSAMONIMHEHOE 1 bubmmnoreka [JOK
JIBUKECHHE https://m.edso0.ru/ff0c3620
5 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE 1 bubmuoreka [IOK
JIBHKCHUE https://m.edsoo.ru/ff0c372e
5 CBo0OonHOe azieHne. Y CKOpeHHe 1 bubnmnoreka [JOK
CBOOOJTHOTO Ma/IEHUS https://m.edsoo.ru/ffoc39cc
KpuBonunelHoe 1BHKEHUE.
; I[p CHIE MATEOHATLHOMN TO o 1 bubmuorexa [JOK
BIDKEHHE MaTEepPHAIbHOM TOUKH 1
P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH



https://m.edsoo.ru/ff0c32e2
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[TpuniMn oTHOCUTENBHOCTH [ anuies.

8 HuepruanbHble CHCTEMEBI OTCUETA bubmmorexa [JOK
ph . ' https://m.edsoo.ru/ffOc3be8
IIepssiii 3ak0oH HproToHA
Macca tena. Cuna. [Ipunmun
9 CyImeprno3uiuu cui. Bropoii 3akoH bubmmorexa [JOK
s ) . https://m.edsoo.ru/ff0c3be8
HproToHa 1151 MaTepuaibHON TOUKH
Tpertwnii 3akon HeroToHa 1151 bubnmoreka [JOK

10
MaTepHAIbHBIX TOUEK https://m.edsoo.ru/ffOc3be8
3akoH BceMupHoro tsaroreHus. Cuna

11 TspKecTu. IlepBasg kocMuueckas buGnnorexa LIOK

- eP https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuia ynpyrocrtu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KospdunmeHT tpenns.

13 Cuna CEH OTI/IBnel({bI/I(I:I pu I[BI/IE(GHI/II/I Bubmorexa IJOK

P p https://m.edsoo.ru/ff0c3f76
Tena B >KUJIKOCTH WJIU ras3e
[TocTynarenbHOE U BpalaTeabHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tena. bubmmoteka [IOK
MowmenTt cunsl. Ilnedo cunel. YciaoBus https://m.edsoo.ru/ffOc41a6
paBHOBeCHUs TBEPJIOTO Tea
HNMnynsc MaTepuanbHOU TOYKH,

15 CHCTEMbI MaTEPUATIbHBIX TOYEK. bubnuotexa [JOK
Hmnynbe cuiibl. 3aKOH COXpPaHEHUS https://m.edsoo.ru/ff0c43d6
uMItynbca. PeakTuBHOE JBUKEHUE
PaboTa 1 MOIITHOCTH CHJIBIL.

16 Kunernueckas sneprus bubmuoreka [JOK

MaTepuaibHOW TOUKHU. Teopema 00
M3MEHEHNH KHHETHYECKOI YHEPTrUuu

https://m.edsoo.ru/ff0c4502
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17

[ToreHuunanpHast SHEPTHUsL.
[orennmansHas SHEPTUs YIPYTo
ne(pOpMHUPOBAHHON NPYKUHBIL.
[ToreHuuanpHas Heprus Tena BOIU3U
MOBEPXHOCTU 3eMIIH

bu6nmoreka [IOK
https://m.edsoo.ru/ffOc461a

18

[ToTeHIMaNbHBIC U HETIOTCHIIUAIBHBIC
cuitbl. CBs3b paboThI
HETOTCHIIUAIBHBIX CHJI C U3MEHECHHEM
MeXaHUYECKOUI OHCPIUU CUCTCMBI TCII.
3aK0oH COXpaHEHUsI MEXaHUYECKOM
SHEPrUU

bubmnorexa [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnas pabora
«MccnenoBanue CBsi3u pabOTHI CHITBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUHU
TeJa Ha IPUMEPE PaCTSHKEHUS
PE3UHOBOTO KI'yTa»

20

KonTponbHnas pabora no teme
«Kunemaruka. /[nnamuka. 3akOHbI
COXpaHEHHUS B MEXaHHUKE)

bubmmoteka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KMHETH4ecKol Teopuu. bpoyHoBCcKoe
neuxenue. Auddysus

bu6nuorexa [IOK
https://m.edsoo.ru/ffOc4dc2

22

Xapaxkrep JABUKECHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN
Y TBEPIBIX TN

23

Macca monekyin. Konnuecto
BemectBa. [locTtositnaast ABoraapo

24

TemnoBoe paBHOBecue. Temmeparypa



https://m.edsoo.ru/ff0c461a
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u e€ u3mepenue. Illkana remneparyp
Lenscus

Uneansuerii raz 8 MKT. OcHoBHOE

bubmnorexa [JOK

25 ypaBHeHne MKT https://m.edsoo.ru/ffOc4fde
AOcoitoTHas TeMneparypa Kak Mepa

26 CpeHel KHHETUYECKON SHEPruun bubnmnoreka HOK
JBHKECHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenaeneeBa-Knanelipona

27 3akoH JlanpToHa. ['a30BbIe 3aKOHBI
JlaGopaTopHas pabora

08 «MccnenoBanne 3aBUCUMOCTH MEXKTY
napaMeTpamMu COCTOSHUS
pa3peKEHHOr0 Ta3a»

29 M3omponeccsl B HI€aIbHOM Ta3e U UX bubmmnoreka [JOK
rpaduueckoe npeacTaBieHue https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJMHAMHYECKON CUCTEMBI U

30 crocoObl e€ n3meHenus. Konnuectro bubmmnoreka [JOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrus OJJHOATOMHOTO UEAIBHOTO
rasa

but6mmorekxa [IOK

31 Baytet Teruionepe ia i https://m.edsoo.ru/ff0c5c36
VY nenbHas TEMI0EMKOCTD BEIIECTBA.

39 KonuuecTBo TemiaoTel npu bubmuoreka [IOK
Tertonepenayde. AnnadaTHBIN https://m.edsoo.ru/ff0c5c36
nporecc

33 [IepBblit 3aKOH TEPMOJAMHAMUKHU U €TI0 bubnmoreka [JOK
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IMPUMEHCHHUEC K U30IIpoIeccaM

https://m.edsoo.ru/ffOc5efc

HeoOpatumocTs npoiieccoB B

34 npupoe. Bropoii 3akoH bubamorexa LHOK
PHPOAE. BTOP https://m.eds00.ru/ff0c6230
TEPMOIUHAMUKHU
35 ITpunnun pevicreus u K11 reruoBoit bubmuorexa [JOK
MalIuHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapnao u ero KITJ]
37 DKoJIorHYecKre mpoodIemMbl
TEIUIOPHEPTETHKHU
38 Ob6o6maromuit ypok «MosekyssipHas bu6mmoteka [IOK
¢u3uka. OCHOBBI TEPMOAUHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbHas pabora no teme
39 «Monexynsipaas ¢puznka. OCHOBBI buomiorexa LIOK
YA ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKIY
40 [TapoobpazoBaHue 1 KOHAECHCALUS. bu6muoreka [IOK
Hcnapenue U KUIeHue https://m.edsoo.ru/ff0c63b6
AOCOmIOTHAS U OTHOCUTEIbHAS
41 BJIAKHOCTh BO3/1yXxa. HachkieHHbIi bubmorexa HOK
AR B https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammueckue n
aMmopdHbIe Tea. AHU30TPOIIHS
42 CBofII)j’)rB KPHUCTAJJIOB }KTIf Kue bubmmorexa LIOK
P /R https://m.edsoo.ru/ff0c65f0
kpuctayisl. CoBpeMEHHBIE
MaTepHaIbI
[InaBneHue U KpUCTATIIA3AIIHSL.
43 VY aenbHas TEIIIOTA IJIABICHUS bubmmorexa LIOK
A ' https://m.edso0.ru/ff0c6708
CyO6nmumarus
44 YpaBHEeHHE TEIJIOBOTO OagaHca bubnuorexa [JOK
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https://m.edsoo.ru/ff0c6820

OnexTpusanus Ten. JNeKTPUIECKU

45 3aps. J{Ba BUa SIEKTPUUECKUX bubmmorexa [IOK
DAL A P https://m.edsoo.ru/ff0c6bcc
3apsI0B
IIpoBOOHUKH, TUIIEKTPUKH U
46 ncl:n OBOJIHUKHU 3a1f§H COXpaHEHUs bubmmorexa LOK
YHpOBOA ) P https://m.edsoo.ru/ff0c6bcc
AJICKTPUYECKOTO 3apsijia
BzaumopeiictBue 3aps10B. 3aKOH
47 Kynona. ToueyHBIH 3JIEKTPUUECKUN bubmmorexa [JOK
y ' p https://m.edsoo.ru/ffOc6ced
3apsin
Hanpsx€HHOCTB 3JIEKTPUYECKOTO
48 noJist. [lpuHnun cynepno3unuu bu6mmoteka [IOK
ANEKTPUYECKHUX TToNeH. JInaum https://m.edsoo.ru/ff0c6df2
HaIPsKEHHOCTU
PaGora cuit 31eKTpOCTaTHYECKOTO
49 OJIST HOTeHuHaina3HOCTL bubnnorexa [IOK
] ’ https://m.edso0.ru/ff0c6f00
MMOTEHIIHAJIOB
IIpoBOIHMKY U OUDIIEKTPUKHU B
50 3J'IpeKT OCTaTI/I‘leI:ZKOM HOIj'Ie bubmorexa LHOK
P ) https://m.edsoo.ru/ff0c7018
JusnexkTpudeckas MPOHUIIAEMOCTh
but6mmorekxa [IOK
51 OnexkrpoémrocTth. KoHneHcaro
P A P https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTH TIIOCKOTO
52 KOHJIEHCAaTOpa. JHEPIus 3aps>KEHHOT'O bubmorexa TIOK
g pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopaTtophast pabora "M3mepenue
IIEKTPOEMKOCTH KOHAEHcaTopa"
54 [IpuHuMI neicTBUS U TPUMEHEHUE



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

KOHJICHCATOPOB, KOMTMPOBAJILHOTO
anmnapara, CTpyHHOT0 IIpUHTEpa.
DneKTpocTaTH4ecKast 3allluTa.
3azemiieHue 3IeKTPOrprudopoB

55

DJIEKTPUUYECKUH TOK, YCIOBUSA €T0
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna toka. Hanpspkenue.
Comnpotusnenue. 3akon Oma s
ydacTka Ienu

56

[TocnenoBarenbHOE, MapasieIbHOE,
CMEIIaHHOE COSANHECHHE
npoBoAHKKOB. JIabopaTopHas pabota
«M3yueHne cMeIaHHOro COeTUHEHUS
PE3UCTOPOB»

bubnnorexa [JOK
https://m.edsoo.ru/ffOc74f0

57

PaGoTta 1 MOIITHOCTB NMEKTPUIECKOTO
Toka. 3akoH Jlxoyns-Jlenma

bubmmoteka [IOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa i1l TOJTHOM (3aMKHYTOH )
anexktpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«3mepenune DJIC ucrouyHuka Toka u
€ro BHYTPEHHETO COTPOTHBIICHUS

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c7ae0

59

DNEKTPOHHAsE TPOBOJUMOCTh TBEPIBIX
MeTaaJI0B. 3aBUCUMOCThH
CONPOTHUBIICHUS METAJIOB OT
temnepaTypbl. CBEpXIIPOBOIUMOCTh

60

DNEKTPUYECKUH TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX MTYYKOB

61

[TonynpoBoIHUKH, UX COOCTBEHHAs U
IpUMeECHasl IpOBOAUMOCTh. CBoCTBa

bu6nunorexa [JOK
https://m.edsoo.ru/ff0c84ae



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

p—~n-niepexona. [lonynpoBoHUKOBEIE

IPUOOPHI
DJIEKTPUUYECKUH TOK B paCTBOpaxX U
paciuiaBax 3JE€KTPOJIMTOB. bubnmoreka [JOK

62 1
DIIEKTPONUTHYECKAS TUCCOLIUALIMSL. https://m.edsoo.ru/ff0c82ba
DIIeKTpOnn3
DIIEKTPUYECKHI TOK B Ta3ax.

63 CamocTosTenbHbIN 1 1 bubnmnoreka [JOK
HECAMOCTOSITEIbHBIN pa3psaa. MonHus. https://m.edsoo.ru/ff0c84ae
Ilma3ma
DneKkTpruuecKue Npuodopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubnmnoreka [JOK
npuMeHenue. [IpaBuia TeXHUKH https://m.edsoo.ru/ff0c86fc
0e301acHOCTH

65 O06o0maromuii ypok 1 bu6nuorexa [JOK
«INEKTPOTUHAMHUKAY https://m.edsoo.ru/ff0c88be
KonTponbhas paboTa o teme

66 «Qnekrpocraruka. [TocTosHHBIH 1 bubmmnoreka [JOK
ANEKTpUYECKUil TOK. TOKu B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX CPEAAX»
PesepsHsiil ypok. KonTposbHas

67 pabota 1o Teme "DneKTpoauHaMuKa'". 1 bubnuotexa [JOK
O6o06mmaromuii ypok mo remam 10 https://m.edsoo.ru/ff0c8c56
KJlacca

68 ATTecranioHHas paboTa 3a yueOHbIi 1 bubmuoreka [IOK
roJ https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



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

11 KITACC

KoanyecrBo yacos JlaTa JIeKTPOHHDIE
Ne n/n Tema ypoxka Konrtpoabnbie | IlpakTnueckue usydemu | HH(poBbIe
Bcero s oOpa3oBaTe/ibHbIE
padoThI padoThbI pecypen

NHucTpyKTax 1no TexHuke 6€30MacHOCTH.
IlocTosiHHBIC MAarHUTHI U UX

1 B3auMOJcUcTBHE. MarHuTHOE II0JIE. 1 EESSJ:I;I;?:;Z&OU/I;OCWYS
BekTop MarHuTHON MHAYKIMH. JInHUK
MarHUTHOM UHIYKLIHUH
MarauTHO€ 10Jie MPOBOJHUKA C TOKOM. BuGmmorexa [OK

2 OnbiT Opctena. Bzaumoelicteue 1 https://m.edsoo.ru/Ff0co8fe
MIPOBOJIHUKOB C TOKOM

3 JlabopaTtopHas paborta «3yyenue 1 1 bubnmnoreka [JOK
MAarHUTHOTO TTOJIS1 KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JleicTBME MarHUTHOTO MOJISI Ha
MPOBOJHUK ¢ TOKOM. Cuita Amrepa.

4 JlaGopatopHnas pabota «MccnenoBanue 1 1 ngg;;fiifﬁﬁfocgaco
JEWCTBUS MOCTOSTHHOTO MarHuTa Ha
pPaMKy C TOKOM»
JlelicTBuEe MarHUTHOTO TOJISI HA BuG OK

> ABIDKYTLYIOCH SAPIRCHIYIO HACTHILY.- 1 htI:psH/I;Ir%T:(;:)? ru/ffOc9df4
Cuna Jlopenmna. Pa6ora cubl Jlopenna
DJIeKTpoOMarHuTHas uHAyKus. [lotok

5 BEKTOpa MarHUTHON uHAYyKIuu. I1C 1
WHJYKIKW. 3aKOH 3JIEKTPOMarHuTHOM
nHaykiuu Papanes



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

Jlaboparopuas padota «Vccienoanue
SIBJICHUS DJIEKTPOMATHUTHOM MHTYKITUF

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

NuaykTuBHOCTH. SIBIICHUE
camouHaykiuu. 9J1C caMOMHAYKLIUN.
DOHeprust MarHUTHOIO MOJIsL KaTYLIKH €
TOKOM. DJIEKTPOMAarHuTHOE 110J1e

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

TexHudeckue ycTpoucTBa U Ux
IIPUMEHEHHE: IOCTOSIHHBIE MarHUTHI,
JIEKTPOMArHUThl, JEKTPOIBUIaTEIb,
YCKOPHUTEIIN JIEMEHTapHbIX YaCTHIL,
MHIyKIMOHHAs I1€Yb

10

O6o06maromuii ypok «MarHuTHOE ToJIe.
3HeKTpOMaFHHTHa§I HUHAYKOHA»

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

11

KonTponbHas padota no reme
«MarautHoe nojue. DJIeKTpOMarHuTHast
WHAYKIHS

bubmmoteka [IOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXaHUYECKHE KOICOaHM.
I"apmonnueckue konedanus. Y paBHEHHE
TapMOHHYECKHUX KOJIeOaHUH.
[IpeBpamienue 3uepruu

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

13

Jlaboparopnas padorta «ccnenoBanue
3aBUCUMOCTH NIEPHOJIa MAIBIX
KojeOaHuil Tpy3a Ha HUTH OT JITHHBI
HUTHU U MacChl Tpy3a»

14

Koneb6arenbublit koHTYp. CBOOOAHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHUs B
UeaIbHOM Koje0aTeIbHOM KOHTYpE.
AHanorust Mexxay MeXaHHYECKUMH U
AJIEKTPOMArHUTHBIMH KOJICOAHUSMU

but6mmorekxa [IOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

15

®opmyna ToMcoHa. 3aKOH COXpaHECHUS
SHEPTUU B UJCATBHOM KOJIeOaTeIbHOM
KOHTYpe

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

16

[IpencraBieHue 0 3aTyXarOMIMX
KoJieOaHusX. BeIHYKICHHBIC
MeXaHUYeCKHe KojacOanus. Pe3onanc.
BhIHYX1eHHbBIE 3JICKTPOMArHUTHBIC
KoJe0aHus

bu6nmorexa [IOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennsbiii Tok. CHHYCOMIANBHBIN
MEpEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOTO TOKA. AMIUTUTYTHOE 1
JICHCTBYIOIIEE 3HAYEHNUE CHIIBI TOKA U
HanpsHKEHUs

bubnuorexa [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponsBonactso,
nepenava u noTpediaeHue
JJIEKTPUYECKON SJHEPTUU

19

Y CTpOoHUCTBO U MPAKTHUYECKOE
IIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHeparopa NepeEMEHHOr0 TOKa, TUHUN
JJeKTpoInepesad

bubmmoteka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJOTHYECKHe PUCKU TPU
MIPOM3BOCTBE MEKTPOSHEPTHH.
KynbTypa ncnonab3oBaHus
AJIEKTPOIHEPT UM B ITOBCETHEBHOMN JKU3HU

21

MexaHn4JecKne BOJIHBI, YCJIOBUSA
pacnpoctpanenus. [lepuon. CkopocThb
pacnpocTpaHEHUs U JJIMHA BOJIHBI.
HonepeqHHe " IPpOAOJILHBIC BOJIHEBL

bubmuorexa [JOK
https://m.edsoo.ru/ffOccab4

22

3Byk. CKOpoCTb 3ByKa. [ poMKOCTB

but6mmoreka [{OK



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

3ByKa. Beicora ToHa. TemOp 3Byka

https://m.edsoo.ru/ffOcccOc

BHGKTpOMaFHI/ITHBIC BOJIHBI, UX

23 CBOMCTBA U CKOPOCTh. [lIkama bubmmorexa [JOK
P ' https://m.edsoo.ru/ffOccfe0
ANIEKTPOMATrHUTHBIX BOJIH
24 [TpuHIHIIBI paTUOCBSI3U U TETICBUICHHUS.
Pa3BuTtHe cpencts cBszu. Pagnonokanus
o5 Kontposbnas padora «Konebanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsamonnHENHOE pacpoCTpaHEHUE
26 CBI;Ta B OJTHO oz[HI:)ﬁ cpez[epToqeqHHﬁ Bubmaorexa ITOK
P peae. https://m.edsoo.ru/ff0cd350
HWCTOYHHUK cBeTa. JIyd cBera
OTtpaxxeHue cBeTa. 3aKOHbI OTPAKEHUS
27 cera. [TocTtpoenune n3o0paxkeHuit B bubmorexa LHOK
’ P P https://m.edsoo.ru/ffOcd4e0
MJIOCKOM 3epKaje
[Ipenomnenue ceta. [lonHoe
28 Blf eHHee oTpaxenue. [IpenenpHbIi Bubmaorexa ITOK
yIP P P https://m.edsoo.ru/ffocd7f6
yrOJI IOJTHOTO BHYTPEHHETO OTPasKEeHUs
29 JlaGopatopHnas pabota «M3mepenue bubnmnoreka [JOK
ITOKa3aTelsl MPEJIOMIICHHSI CTEKIIa https://m.edsoo.ru/ffOcd67a
JIunssl. [TocTpoenue n3obpaxxeHuil B
30 nuH3e. Dopmysa TOHKOM JIMH3BI bubmmorexa [IOK
- COPMY ' https://m.edsoo.ru/ffOcddle
VYBenu4ueHue JTUH3bI
31 JlabopaTtopHas pabota «MccneqoBanue
CBOMCTB M300paKEHUH B IMH3AX)
Hucnepcus cBera. CnoxxHbINA cOCTaB
32 6ernoro csera. LIger. JlaboparopHas

pabota «Habmoenue aucnepcun
CBETa»



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
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

33 Nurtepdepenmus crera. Audpakius bubnmoreka [JOK
ceera. Jludpakinonnas pemeérka https://m.edsoo.ru/ff0ced22
34 [TonepedHOCTh CBETOBBIX BOJIH. bubnmoreka [JOK
[Tonspusanusa ceera https://m.edsoo.ru/ffOcf02e
35 OnTudeckue mpruOOPHI U yCTPOUCTBA U
yCIIOBUS UX O€30MaCHOT0 MPUMEHEHUS
['paHuIbl TPUMEHUMOCTH KJIACCHYECKON
36 Mexanukd. [locTynarsl cnenuaibHON bubsmorexa [JOK
’ Y t https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEILHOCTU
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH.
37 3ameyIcHIEe BpEMEHH B COKpAIEHUE bubmorexa HOK
P p https://m.edsoo.ru/ffOcfa42
JUTMHBI
DHeprus U UMIYJbC PENSTUBUCTCKON
38 qacTHUIbl. CBsI3b MAcChI C SHEPTHUEH U bubmmorexa [JOK
Hbl- P https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHSI IOKOS
Kontponbnas padora «Ontuka. OCHOBBI
39 CHenuaIbHON TeOpuu bubmiorexa LIOK
https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEITEHOCTH
40 ®oronsl. opmyina [Inanka. Dueprus u bubmmnoreka [JOK
UMITYJIbC GOTOHA https://m.edsoo.ru/ffOcfel6
41 OTKpBITHE U UCCIIEJOBAHHE bubmuoreka [IOK
dororddekra. Onbitel A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3akonbl poTtorddekra. YpaBHEeHUE
42 BﬁHmTegHa H(IS)Iq)(l)OTOB(I)(;@)eKTa bubmmorexa LOK
. ] https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» pororddekra
43 JaBnenue ceera. OnbiThl I1. H. but6mmorexa [IOK
JlebeneBa. Xumuueckoe IeHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
44 TexHU4eCcKne yCTpOMCTBa U



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
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

MPAKTUYECKOE IPUMECHEHHE:
(dhoToseMeHT, GOTOIATYMK, COTHEUHAS
Oarapesi, CBETOINOT

Pemrenue 3amad mo teMe «JIEMEHTEI

bubmuorexa [JOK

45
KBaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Mogens aroma ToMcoHa. OTBITHI

46 Pesepdopra mo paccesHuIo 0-9acTUI bubmorexa [JOK

peop P ' https://m.edsoo.ru/ff0d091a
[Inanerapnas monens aToma
bubmuorexa [JOK
47 IToctynatel bopa
TYTATE BOP https://m.edsoo.ru/ff0dOafa
W3nydeHue U moriomeHue GOTOHOB IIPU
48 e eyfo € aTOMa ¢ OJIHOTO (bOBHSI ’ bubmorexa LHOK
pexoX N A P https://m.edsoo.ru/ff0dOafa
SHEPTUH Ha Apyroi. Bunbl cnekTpon
BonHoBbIe cBOlCTBA YacTull. BolHEI e

49 bpoina. KopnyckynsipHO-BOJIHOBOR bubmmnoreka [JOK
nyanu3Mm. CIOHTAaHHOE U BBIHY)KJICHHOE https://m.edsoo.ru/ff0d0Oca8
W3IIy4eHUE
OTkpbITHE PaAHOAKTUBHOCTH. OTBITHI

50 Pesepdopna no onpeneneHuo cocraa bubmiorexa LIOK

POOpA pea https://m.edsoo.ru/ff0d0fd2
PaINOAKTUBHOTO U3JTYICHUS
CgoiicTBa anbda-, 6era-, raMma-

51 u3IydeHus. BiausiHue paainoakTUBHOCTH
Ha JKUBBIE OPTaHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA.

59 N3otomel. Anbda-pacma. bu6nunorexa [JOK
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnan. ['amma-usinyuenue

53 DHeprus CBA3U HYKJIOHOB B SIpE. bubnmoreka [JOK



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

Snepuble peakuuu. SAnepHbld peakTop.
[TpoGieMbl, MePCIICKTUBHI,
JKOJIOTUYECKHE ACIIEKTHI A1EPHOMU
SHEPreTHKU

https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHbIe YacTUllbl. OTKPBITHE
o3uTpoHa. Merobl HAOMIOACHUS U
PErucTpaLyy JIEMEHTAPHBIX YaCTHUL.
Kpyrusiit cron «®@yHaaMeHTanbHbIe
B3auMoOIeCTBUS. EAMHCTBO
(bu3MUECKOil KapTUHBI MUPa

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé31H0T0 HeOa. Co3Be3 s, IpKUE
3BE3bI, IJIAHETHI, UX BUINMOE
nBrokenne. ConHeyHas cCHCTeMa

56

Comnsaue. CoHeuHast aKTUBHOCTb.
Ucrounnk sneprun CosHIa U 3BE3]]

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3/1bI INIABHOM MOCIIEI0BATENILHOCTH.
BuyTtpenHnee cTpoeHue 3BE3 .
CoBpeMeHHbIE NPEeACTaBIECHUS O
IIPOUCXOXACHNUHU U Botonuu CosHIa u
3BE3]

58

Muneunsiii [1yte — Hama ['anakTuka.
[Tonoxxenue u amxenue CoyHLa B
lNanaktuke. ['anaktuku. YEpHbIE IBIPHI B
SIpax raJakTHK

59

Bcenennas. Pa3beranue ranakTuk.
Teopus bonbmoro B3peiBa. Penukrosoe
n3nydeHue. MeraranakTuka

60

Heperennsie mpo0ieMbl aCTpOHOMHH



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

61

KonTpomnpHas paboTta « 31eMEHTHI
ACTPOHOMHU M aCTPOPHUIUKIY

62

O6o06maromuii ypok. Posb Gpusuku u
aACTPOHOMHUU B IKOHOMHUYECKOMH,
TEXHOJIOTUYCCKOM, COIMAIbHON U
ATUYECKOH cdepax AesaTeTbHOCTH
YelioBeKa

63

O6o6matomuii ypok. Poib u mecto
(bU3UKH U ACTPOHOMHH B COBPEMEHHOM
Hay4YHOU KapTHHE MHpa

64

Oo6o06maromuit ypok. Posb ¢pusnveckoit
TeopHuH B (HOPMUPOBAHUN
MIPEJICTABICHUHA O PU3NICCKON KapTHHE
MHupa

65

O6006maromuii ypok. Mecto
($u3nyecKoil KapTUHBI MHUpa B 00ILIEM
Py COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX TPEICTABICHUN O IPUPOJIE

66

PesepBHBIil ypok. MarautHoe nose.
DneKTpOMarHuTHast UHAYKLINS

67

PesepBHbiit ypok. OnTuka. OCHOBBI
CHeIUaIbHON TEOPHH OTHOCUTEIIBHOCTH

68

Pesepnsrii ypok. KBantoBas dusuka.
DeMeHTHI ACTPOHOMUH U aCTPOPU3UKH

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d1784

OBHIEE KOJIMYECTBO YACOB I1IO
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METO/IUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

» dusuka, 10 kmace/ Makumes ['.5., byxosnes b.b., Corckuit H.H. mox
penakmueit [lapdentreBoii H.A., AkiinonepHoe o0miectBo «M31aTenbcTBO
«IIpocBenieHue»

» ®usuka, 11 knace/ Msaxumes I'.J1., byxosues b.b., Hapyrua B.M. niox
penakmueit [lapdenTtreBoii H.A., AkiinonepHoe o0miecTBo «M31aTenbcTBO

«HpOCBGIHeHI/IC»

METOANYECKHUE MATEPHUAJIBI JUISA YYUTEJIA
https://nsportal.ru/shkola/

https://rosuchebnik.ru/

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HMHTEPHET

https://resh.edu.ru/

http://skiv.instrao.ru/bank-zadaniy/

https://www.yaklass.ru/


http://skiv.instrao.ru/bank-zadaniy/
http://www.yaklass.ru/

