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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOr0 ypOBHS Ha YPOBHE CpPEJHEro OOIIEero
oOpa3oBaHusi pa3paboTaHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3ylbTaTam
OCBOEHHUSI OCHOBHOI 00pa3oBaTelbHOW MporpaMmsbl, npeacraBieHHbIX B OI'OC
COO, a Takxke ¢ yu€toM (enepanpHOl paboueil MporpaMMbl BOCIUTAHHS U
KOHIIEIIMU TpernojaBaHus ydeOHoro mpeamera «®dusnka» B 00pa30BaTeIbHBIX
OpraHu3alusIX Poccuiickon Oenepauuu, PEATN3YIOIINAX OCHOBHBIE
o0pa3oBaTeIbHbIE POTPAMMBI.

Conmepkanue mporpaMMmbl 1O (U3MKE HamNpaBiIeHO Ha (QopMHpOBaHUE
€CTECTBEHHO-HAyYHOW KapTuHbl Mupa oOyuarommxcs 10-11 «kmaccoB mpum
oOyueHnu ux (u3MKe Ha 0A30BOM YPOBHE Ha OCHOBE CHUCTEMHO-AESTEIbHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, HPEIMETHBIM M METaNpeAMETHBIM pe3yJbTaTaM
0o0y4YeHMs], a TakKe YYHMTHIBAET HEOOXOJUMOCTb pPEATU3ALUU MEXKIIPEIMETHBIX
CBS3€M (PUBMKM C €CTECTBEHHO-HAYYHBIMH YYEOHbIMU MpeaMeTaMH. B Hel
OIPENENSIIOTCSl OCHOBHBIE LIENHM M3y4yeHHs] (U3MKM Ha YPOBHE CpEIHEro oOLIero
o0Opa3oBaHus, IUIAHUPYEMbIE PE3YJIbTaThl OCBOEHHUS Kypca (PU3HMKH: JIMYHOCTHBIE,
MeTarpeIMeTHbIe, TpeMeTHbIC (Ha 0a30BOM YpPOBHE).

[Tporpamma mno (usuKe BKIIOYALT:

e IUIAHUpPYEMBIE Pe3yJbTaThl OCBOECHUS Kypca (pU3UKU Ha 0a30BOM YpPOBHE, B

TOM 4YHCJI€ PEAMETHBIE Pe3yIbTaThl 110 TOJaM 00yUYEeHHUS;

e cojepxaHue yueOHoro npeamera «Ou3uka» mno rogam o0y4eHusl.

®du3uka Kak Hayka O HamOojee OONIMX 3aKOHaX MPHUPOABI, BHICTYyINAas B
KauecTBe yueOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CHCTEMY
3HaHUi 00 okpyxatoniem mupe. LIIkonbHbIN Kypc QU3NKH — CUCTEMOOOpa3yOIUi
JJI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUECKUE 3aKOHbI
JexaT B OCHOBE TMPOILIECCOB U SIBICHWM, HW3y4aeMbIX XHUMHEH, OUoJIOTHEH,
¢usmueckoit reorpadmert u actpoHommueil. Mcmonp3oBaHWE W aKTHBHOE
NpUMEHEeHHEe (PU3MYECKUX 3HAHUM  ONpeNeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJNOTMH B cQepe DSHEpPreTHUKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCa, TOJIyYeHHUsS HOBBIX MaTepHalloB C 3aJJaHHBIMH CBOWCTBAMU W JAPYTHUX.
W3ydenue (GuU3MKH BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHUE €CTECTBEHHO-
HAayYyHOW KapTHUHBI MHpa oOydarommxcs, B (GOpMHpPOBAHUE YMEHUH HPUMEHSTHh
HAYYHBIM METOJ TTO3HAHMSI IPY BBHITIOJHEHUH UMY YU4E€OHBIX UCCIICIOBAHUH.

B ocHoBy kypca ¢Qusuku 18 ypoOBHA CpeaHEro o0mero oOpa3oBaHHS
NOJIOKEH Pl HUAEH, KOTOpble MOXHO paccMaTpuBaTh KakK MPUHUUIBL €ro
MIOCTPOEHHMS.



Hoes yenocmunocmu. B COOTBETCTBUU € HEW KypC SBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COJIEPKUT MaTepuas U3 BCEX pa3lieloB (U3UKH, BKIIOYACT Kak
BOTPOCHI KIACCUYECKON, TaK M COBPEMEHHOM (PU3UKH.

Hoes cenmepanuzayuu. B cooTBeTCTBUM € HEW Marepuan Kypca (QHU3UKU
o0beAMHEH BOKpYr (Qu3myeckux Teopud. Beaymmm B Kypce sBusiercs
dbopMupOBaHHE TPENCTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTEPHH, BEIICCTBE U
noJe.

Hoes eymanumapuzayuu. EE peannsanus NpeaAnosaraeT HCIOIb30BaHUE
TYMaHUTAPHOTO TMOTEHIMaNa (PU3MYECKON HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
¢uzuk ¢ pa3BuTHEeM OOIIECTBA, a TakkKe C  MHPOBO33PEHUYECKUMHU,
HPaBCTBEHHBIMU U YKOJIOTUIECKUMH MPOOIEMaMH.

Hoes  npuknaomoii  nanpasiennocmu. Kypc Gu3uku  mpenrnosaraet
3HAaKOMCTBO C IIMPOKUM KPYTrOM TEXHHUYECKUX U TEXHOJOTMYECKUX TMPUIOKEHUN
W3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes oxonocusayuu peanu3yeTcss TMOCPEICTBOM BBEJICHUS DJIEMEHTOB
COJCpXaHMs, MOCBSIIEHHBIX 3KOJOTMYECKMM MpobjieMaM  COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHUKU W TEXHOJOTHH, a Takke OO0CYXICHUS
npo0JIeM paloHaIbHOTO MPUPOIOTIOIB30BaHUS U 3KOJIOTHUECKO 0€30aCHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMU Kypca (PU3MKH Ha YPOBHE CpPEAHEr0 OOIIEro
00pa3oBaHUs SABIAIOTCA (pu3MUeckue Teopuu ((POpMHUPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTpOeHUsS (HU3NIECKOU TEOpUH, POIH (PyHIAMEHTATHHBIX 3aKOHOB U
NPUHIIMIIOB B  COBPEMEHHBIX TMPEJICTaBIEHUSX O TPUPOJE, TpaHUIAX
NPUMEHAMOCTH TEOPHH, IS ONHWCAHHWS ©CTECTBEHHO-HAYYHBIX SBICHHA U
POIIECCOB).

CucTeMHO-1€ATETbHOCTHBIA MOAX0A B Kypce (DM3HMKH peanu3yercs MpexkIe
BCEro 3a CYET OpraHM3alMK SKCIEPUMEHTAIbHOM NEeATEeIbHOCTH O0YYarOIIUXCS.
Jlnst  6azoBoro ypoBHA Kypca GU3MKHM — OTO KCHOJb30BAHHE CHUCTEMBbI
(pOHTANBHBIX KPATKOBPEMEHHBIX OSKCIEPUMEHTOB U JIA0OpaTOPHBIX padorT,
KOTOpbIE B MporpamMme mo (u3nke OO0OBEAUHEHBI B OOUIUMN CIHCOK YYEHUYECKUX
MpakTHYeCKuX paboT. BrifeneHne B ykazaHHOM MepedHe JabopaTopHBIX pador,
NPOBOJUMBIX ISl KOHTPOJSE MW OICHKH, OCYIIECTBIACTCS yYaCTHUKAMH
00pa30BaTeNbHOIO IMpolecca HCXOAd M3 OCOOCHHOCTEW IUIaHUPOBAHHUS U
ocHameHusi kabunera ¢Gusuku. Ilpu sTomM oOecneunBaeTcsi  OBJAJCHUE
OOy4YalIUMUCA YMEHHUSMH MPOBOJIUTh KOCBEHHBIC W3MEPEHHUs, HCCIICTOBAHUS
3aBUCUMOCTEH (PM3MYECKMX BETUYMH M TIOCTAHOBKY OIBITOB IO IPOBEPKE
MPEITI0KEHHBIX THUIIOTE3.

Bonbmioe BHUMaHME YAENSETCS PEIICHUIO PAcUYETHBIX W KAd4eCTBEHHBIX
3agad. [Ipu 3TOM 1uIsi pacdE€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCSA 3a/layél C SIBHO
3aJlaHHON (PU3UYECKO MOJIENBIO, TTO3BOJIAIONINE MPUMEHITh U3yUYE€HHBIE 3aKOHbBI U



3aKOHOMEPHOCTU Kak W3 OJHOrO0 paszfelia Kypca, TaKk U HHTETPUPYS 3HAHUS U3
pa3HBIX pa3nesnoB. [ xkauecTBEHHBIX 3a7ay MPUOPUTETOM SIBIAIOTCA 3a/aHUs Ha
OoOBsICHEHHE MPOTEeKaHUs (U3MYECKUX SIBIICHUW U TPOIECCOB B OKpYyXkarouiei
KU3HU, TpeOyrommue BhIOOpa (HHU3MYECKOW MOACIU IS CHUTYaIluH IPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusiMu DI'OC COO k MarepuanbHO-
TEXHMYECKOMY o0OecreueHnio ydeOHoro mporecca 0a30BbIi ypOBEHb Kypca
Gu3nMKM HA YPOBHE CPEIHEro O0Iero 00pa3oBaHus AOHKECH U3Y4aThCs B YCIOBHUIX
MPEeIMETHOTO KaOuWHeTa (U3WKH WIH B YCIOBUSX HHTCTPHUPOBAHHOTO KaOWHeTa
NpeIMETOB €CTeCTBEHHO-HAYYHOTro Iukia. B kaOuHere GU3NKU [TOJKHO OBIThH
HeoOxouMoe JabopaTopHOEe O00OpyIOBAaHUE JJiS BBHINIOJHEHUS YKa3aHHBIX B
nporpaMMe Mo (pU3MKe yUYEHHYECKUX MPAKTUICCKUX PabOT M ACMOHCTPAIMOHHOE
o0opyI0BaHUE.

JlemoHCTpalimoHHoe 000pynoBaHue (HOPMUPYETCS B  COOTBETCTBUU C
NPUHIKAIIOM MHHUMAJIBHOW  JIOCTATOYHOCTH M 00ECIEeYMBAET IMOCTAHOBKY
MEPEUNCICHHBIX B TporpaMMme 10 (GU3WKE KIIOYEBBIX JACMOHCTpAIMi s
UCCIICIOBAaHUS ~ M3yYaeMbIX  SIBICHUHM U  TPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JIabopatopHoe 00OpyqOBaHHE MJisi YYEHHMUECKHX MPAKTUYECKUX padboT
dopMupyercs B BUIE TEMAaTHYECKUX KOMIUIEKTOB W OOECIEYMBAETCS B pacdére
OJTHOTO KOMIUIEKTa Ha JBYX oOydawmuxcs. Temaruueckue KOMIUICKTHI
nabopaTopHoro oOOpYyIOBaHMS JOJKHBI OBITb TMOCTPOCHBI HA KOMIIJIEKCHOM
UCTIOJIb30BAHUM AHAJIOTOBBIX U IUMPOBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJI€ LIU(PPOBBIX Ja00OpaTOpHil.

OCHOBHBIMU LIETSIMU U3YYeHUS (UBHKHU B 00111eM 00pa30BaAHUHU SIBIISIFOTCS:

e (opMupoBaHHWE HWHTEpEcCa M CTPEMJICHUS OOYyYaroMMXCS K HAyYHOMY
W3YYCHHUIO TIPUPOJIBI, PA3BUTHE WX HWHTEUICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEM;

e pa3BHUTHE MPEJICTABICHUN O HAYYHOM METOJE MO3HAHUSA U (HOPMUPOBAHUE
HCCIICIOBATEIBCKOTO OTHOIICHUS K OKPYIKAIOIIUM SBIICHUSM,;

e (opmMupoBaHHEe HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTara H3YYCHHS
OCHOB CTPOEHUS MaTepuH U PyHIaMEHTATHHBIX 3aKOHOB (DM3HKH;

e (opmupoBaHne yMEHUH OOBACHATH SBICHUS C  KCIOJIb30BAHHEM
(bu3MYeCKNX 3HAHUN U HAYYHBIX JI0KA3aTEIbCTB;

e (opmupoBaHue TpeACTaBICHUNA O POIM (U3UKHU JIJs PA3BUTUSA JIPYTUX
€CTECTBCHHBIX HaYK, TCXHUKH U TEXHOJIOTHH.

JlocTxeHre 3TUX Iee o0ecrednBaeTCsl PeIIeHueM CIASAYIONUX 3a7ad B

mpolecce U3y4eHus Kypca GU3NKU Ha YPOBHE CPETHET0 001Iero 00pa3oBaHMUs:



e TMPUOOpPETECHHE CUCTEMBbI 3HAaHUM 00 o0mux  (HUUIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHsIX, BKJTIOYast MEXaHUKY,
MOJICKYJSIpHYI0  (U3UKY, JJICKTPOJAWHAMUKY, KBAHTOBYIO (U3UKY U
AIIEMEHTHI aCTPO(PU3HKHY;

e (dopMupoBaHHWE YMEHUH TNPUMEHATh TEOPETHUYECKHE 3HAHUSA IS
OOBsICHEHHsI (HU3WUECKUX SIBICHWH B TPUPOAE U IS TPUHSATHS
MIPAaKTUYECKUX PEIICHNUH B IIOBCEAHEBHON KU3HU;

e OCBOGHHE CIOCOOOB pEIICHHA pa3IUYHbIX 3aJad C SBHO 3aJaHHON
dusnveckolr MOJENbI0, 3a7ad, MOJPa3yMEBAIOIINX CAMOCTOSTEIBHOE
co3laHue (PU3NIECKON MOJIENH, aIeKBAaTHOM YCIIOBUSAM 3a/1auu;

e I[IOHMMaHUE (PU3NYECKHMX OCHOB W NPUHUUIOB JEHCTBHUS TEXHUYECKHUX
YCTPOWCTB M TEXHOJIOTHUECKUX MPOIECCOB, UX BIMUSHUSA HA OKPYKAIOIIYIO
cpeny;

e OBJIQJICHHE METOJaMH CAMOCTOATEIHHOTO IUIAHMPOBAHHUA W IPOBEICHUS
bu3nvIecKX HKCIEPUMEHTOB, aHATW3a W HHTEpPIpeTanuu HH(POpMaIuHy,
OIpeIeTIeHNs JOCTOBEPHOCTH MOJIYYEHHOT O Pe3yNbTaTa;

e CO3/IaHUE YCJOBMH Uil pa3BUTUS YMEHUU MPOEKTHO-HCCIIEA0BATENbCKOH,
TBOPYECKOM JEATEIbHOCTH.

Ha wm3yuenue ¢usuku (0a30BbIii ypOBEHb) HA YPOBHE CPEIHEr0 OOIIETO
obpaszoBanus orBoauTcs 136 vacor: B 10 kiacce — 68 wacoB (2 yaca B Heaeno), B
11 knmacce — 68 vacoB (2 yaca B HeJICIIO).

[Ipennaraempiii B mporpamMme 1o (usuke TMepedyeHb JIabopaTOPHBIX H
NPaKTUYECKUX paboT SBIIETCA PEKOMEHIOBAaHHBIM, YYHTEIb JelaeT BHIOOD
NpOBEACHUS JIaDOpPaTOpPHBIX pabOT M OMBITOB C YUYETOM HWHAWBUIYAJIbHBIX
ocoOeHHOocTEN o0y4aroImuxcs.



COJAEPKAHUE OBYYEHUA
10 KJIACC

Pa3nen 1. ®u3nka u MeTOAbI HAYYHOI'O MO3HAHUSA

dusuka — Hayka o mpupoge. HaydHele MeTOABI NO3HAHUS OKPYXKAIOILIETO
mupa. Ponp »dkcnmepuMeHTa M TEOpUM B IPOLECCE TO3HAHUSA IPUPOJIBIL.
OKcIepUMEHT B pUBHKE.

MopaenupoBanue (Qu3M4ecKuX SBICHUNH M mpoueccoB. HayuHble rumoressl.
®dusnueckue 3aKOHbl U TEOpUH. ['paHUIBI MPUMEHUMOCTH (PU3NUYECKHX 3aKOHOB.
[TpyHIMI COOTBETCTBHH.

Ponp u mecto Qu3uku B (HOPpMUPOBAHMU COBPEMEHHON HAyYHON KapTUHBI
MHpa, B IPAKTHYECKOU ESATEIBHOCTH JIFOIEH.

Jlemoncmpayuu

AnanoroBele ¥ UU(GPOBBIE U3MEPUTENIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JTATYUKH.

Pa3nen 2. MexaHuka

Tema 1. Kunemamuka

Mexanuyeckoe JBMXeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBHXKCHUS.
Cucrema orcuéra. Tpaekropus.

[Tepemenienne, CKOPOCTh (CpeAHSE CKOPOCTh, MTHOBEHHAss CKOPOCTB) H
YCKOpPEHUE MaTepUalbHON TOYKH, MX MPOCKIMH HA OCHU CHCTEMbl KOOPAMHAT.
CroxeHne nepeMeIeHul U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE W paBHOYCKOPEHHOE MpsIMOJWHEHHOE ABWkeHHe. [ 'paduxu
3aBUCUMOCTHM KOOpDJMHAT, CKOPOCTH, YCKOpPEHHs, MyTH U [EepPEMEIICHHUS
MaTepUaIbHON TOYKH OT BPEMEHH.

CBoOoaHoe majgieHue. Y CKOpeHUe CBOOOIHOTO MaICHHUS.

KpuBonuueiiHoe  aBwkeHue. J[BMKEHME  MAaTepUAJIbHOM  TOYKH IO
OKPYKHOCTH C IIOCTOAHHOM I10 MOAYJII0 CKOPOCTBIO. YTIIOBast CKOPOCTh, JUHEHNHAS
ckopoctb. [lepuon u yactora obpatieHus. LleHTpocTpeMuTebHOE YCKOPEHHUE.

TexHuueckue YCTpONCTBA W TNPAKTUYECKOE NPUMEHEHHUE. CIUOMETD,
JIBUYKEHUE CHAPAJIOB, LIEMTHbIE U PEMEHHBIE MTEpEauH.

Jlemoncmpayuu

Mopenb cUCTEMBI OTCYETA, WILTIOCTPALMS KUHEMATUYECKUX XapaKTEPUCTUK
JIBUYKEHUS.

[IpeoOpa3oBaHue NBMKEHHIA C UCIIOJIB30BAHUEM MTPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTRE.

HabGmtonenue nBwKeHWs Tena, OPOMIEHHOTO TOJ| yIiOM K TOPU30HTY H
TOPU30HTAJIBHO.



W3mepenue yckopeHusi CBOOOTHOTO MaieHHUS.

HampaBneHue ckopocTy Npu ABUKEHHUH 10 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomoi

N3yueHrne HEpaBHOMEPHOI'O JBHKECHHS C LIENbIO OMPENECICHUS MTHOBEHHOMN
CKOPOCTH.

HccnenoBanne COOTHOWIEHUS MEXAY NYTSAMH, INPOUJICHHBIMU TEJIOM 32
NOCJIEIOBATEIbHBIE PABHBIE MPOMEXKYTKM BpPEMEHH TMPU PABHOYCKOPEHHOM
JBI)KCHUU C HAYAJIbHOM CKOPOCTHIO, PABHOM HYIIIO.

N3yueHne NBUKEHMS IIAPUKA B BSI3KOW JKUJIKOCTH.

N3yuenue nBuxeHUs Teya, OPOIIEHHOTO0 TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipunuun  orHocutenbHOCcTH  ['aymmes.  lIlepBbii  3axkoH  HproroHa.
WNHuepupnanpHbIE CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepno3uunu cui. Bropoi 3akoH HeroToHa
JUISl MaTepHAIbHOM TOUKH. Tpernit 3akoH Hpl0TOHA 1151 MaTepHUAIbHBIX TOYEK.

3akoH BceMupHOoro TtsaroteHus. Cuma Ttsokectu. IlepBag kocMuueckas
CKOpOCTb.

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

Tpenue. Buasl Tpenus (mokosi, ckonbxeHus, kadeHnus). Cuna tperus. Cyxoe
TpeHue. Cuiia TpeHUs CKOJIbKEHUS U cuiia TpeHus nokos. KoagduiueHt tpeHus.
Cuna conpoTUBIIEHUS NIPU ABUKEHUHU TEJa B KUJKOCTU WU Ta3e.

[TocTynaTtenbHOE 1 BpalaTelbHOE ABMKEHIE a0COMIOTHO TBEPAOTO TEa.

MoOMEHT Cuibl OTHOCUTENBHO OCH BpaunieHus. Ilnedo cunbl. YcnoBus
paBHOBECHUs TBEPAOTO TEJIA.

TexHuyeckue yCTpOWCTBA W NPAKTHYECKOE MPUMEHEHHE. TOMAIINITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CIIYTHUKOB.

Jlemoncmpayuu

SBiIeHWE MHEPLIHH.

CpaBHeHHE MacC B3aUMOAECHUCTBYIOIINX TEJ.

Bropoii 3akon HeroToHa.

N3mepenue cun.

CrnoxeHnue CuL

3aBHCHMOCTD CHJIBI YIIPYTOCTH OT JehOpMAIIHH.

HesecomocTs. Bec Tenna npu yCKOPEHHOM MOIBEME U MAJAECHUH.

CpaBHeHME CUJI TPEHUS MOKOSI, KAYEHUS U CKOJIbKECHHS.

YcnoBus paBHOBECHUS TBEPAOIO Tena. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopmuie pabomol

N3yuenue nBuxeHust Opycka 1Mo HaKJIOHHOW MJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CUJ YIPYTOCTH, BO3HUKAKOIIMX B MPYXKUHE U
pe3nHOBOM 00pasle, OT ux aedopmaiuu.

HccnenoBanne yclioBUM paBHOBECHS TBEPAOTO TeNa, HMEIOIIETO OCh
BpaICHUS.

Tema 3. 3akonvl coXpanenus 6 MmexanHuke

WNmmynbee marepuanbHOM Toukd (Tena), CHCTEMBbl MaTEpPHAIbHBIX TOYCK.
NMnynec cuiabl M U3MEHEHUE UMITYJIbCAa Tela. 3aKOH COXPAHEHHUS HUMITYJIbCA.
PeakTuBHOE IBUKEHUE.

Pabota cuiabl. MOIHOCTB CHIIBI.

Kunetrnueckass sHeprus marepuanbHod Touku. Teopema 00 W3MEHEHUU
KMHETUYECKON IHEPIUMm.

[TorenunanpHas SHEprusl. [ToTeHnuansHas SHEPTUs yIpyro
nebopMupoBaHHOM  TpykuHBL.  [loTeHIManbHas  PHEprust  Tena  BOJIM3HU
MTOBEPXHOCTH 3EMIJIN.

[loTeHumManbHple U HENOTEHUUAIbHBIE  CHUJIBL Cesi3p  paboThI
HEMOTEHIMANBHBIX CWJI C H3MEHEHHEM MEXAHMYECKONM HSHEPruu CHUCTEMbI TEIl.
3aKOH COXpaHEHUsI MEXAHHUYECKOMN SHEPTUHU.

VYopyrue v Heynpyrue CTOJIKHOBEHHS.

TexHnueckue ycTpONCTBA U MPAKTUYECKOE MPUMEHEHHE. BOJOMET, KOMED,
MPYKUHHBIA MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

[lepexon moTeHUUAIBHONW SHEPTUU B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopruvie pabomol

Nzydenne abCONIOTHO HEYNPYroro yjaapa ¢ MOMOIIBI0 JIBYX OJIMHAKOBBIX
HUTSHBIX MasiTHUKOB.

HccnenoBanue cBsi3u pabOTHI CUJIBI C U3MEHEHHEM MEXaHMYECKOW IHEPTruu
TeJla Ha IPUMEPE PACTSHKEHUS PE3MHOBOTO JKIYTa.

Paznes 3. Mosiekyasipuasi pu3nka v TepMOIMHAMH KA

Tema 1. Ocno6vl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU U HX OINBITHOE
obocHoBanue. bpoyHoBckoe nBwxkenue. uddysusa. Xapakrep HIBWKECHUS WU
B3aUMOJICUCTBHS YACTUI[ BelIeCTBA. MOIENW CTpOCHUA Ta30B, JKUIAKOCTEH U
TBEPIBIX TENI M 00BSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeleil. Macca u
pasmepsl mosiekyin. KonnuectBo BemecTBa. [locroannas ABoraapo.

Tennosoe paBHOBecue. Temneparypa u e€ usmepenue. lllkama temneparyp
Lenbcus.



Mopenb  upeanpHoro raza. (OCHOBHOE  ypaBHEHUE  MOJIEKYJSAPHO-
KUHETUYECKOH TEOpUU MJEaNbHOTO ra3a. AOCONIOTHAas TeMIepaTypa Kak Mepa
CpPEIHEW KWHETUYECKOW HHEpPruM TEIJIOBOrO JABMXKEHUs dvacTull raza. [llkama
temriepatyp KensBuna. ['azoBbie 3akoHbl. YpaBHeHue MenaeneeBa—Knanenposna.
3akoH JlanproHa. M3ompouecchl B UICATBHOM Tra3e C MOCTOSHHBIM KOJWYECTBOM
BemiecTBa. ['paduueckoe mMpeacTaBiICHHE H30MPOIECCOB: H30TEPMa, H30X0Pa,
nu3obapa.

TexHuueckue YCTPONUCTBA W TNPAKTHUUECKOE MPUMEHEHHE. TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIONINE JAMCKPETHOE CTPOEHUE BeUIECTBa, (oTorpaduu
MOJIEKYJI OPTraHMYECKHX COEIMHEHUM.

OmnpiTel 0 U y31Un KUIKOCTEH U ra30B.

Mopenb OpOYHOBCKOTO JBUKECHHSI.

Mogens onbita LlTepHa.

OnbIThl, J0Ka3bIBAKOIIUE CyILIECTBOBaHUE MEXMOJIEKYIJISIPHOTO
B3aMMOJICHCTBUA.

Mogenb, WILTIOCTpUpPYIOLIAs MPUPOY AaBIEHUA ra3a Ha CTEHKH COCY/a.

OneIThl, WUIIOCTPUPYIOLUIME YPABHEHUE COCTOSHHUS UACANBHOIO Tasa,
M30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopruvie pabomol

OnpeneneHre mMacchl BO3JyXa B KJIACCHOW KOMHAaT€ Ha OCHOBE MU3MEpPECHUM
00BbEMa KOMHATHI, JJABJICHHS M TEeMIIepaTyphl BO3AyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEXKY MapaMeTpaMu COCTOSIHUSL pa3peKeHHOTO
rasa.

Tema 2. Ocnoebl mepmoouHamurku

Tepmoannamuueckas cucteMa. BHYTpEHHsISI 3HEPIUs TEPMOAMHAMHUYECKOU
CUCTEMBbI U CrocoObl €€ n3MeHenus. KomuuectBo TernoTel u pabota. BHyTpeHHs
SHEprusi  OAHOATOMHOTO  HJAEAJBbHOr0  rasza.  Buiael  Temonepenayw:
TEIMJIOMPOBOJHOCTh, KOHBEKIIMS, U3JIy4eHUE. YJelbHasi TEIIOEMKOCTh BEIIECTBA.
KonunuecTBo TEmIOTHI pU TeIIONEpeiaye.

[TonsitTne 00 amuabatHOM mporiecce. [lepBbIii 3aKOH TEPMOJIWHAMUKH.
[IpumeHeHre TIEpBOr0 3aKOHA TEPMOJMHAMHKH K u3omporieccaMm. ['paduueckas
UHTEpIpeTalus padoThl rasa.

Bropoii 3akon TepMoguHaMuki. HeoOpaTUMOCTh TPOLIECCOB B IPUPO/IE.

TermoBble  MamwmHbl.  [IpuHOMOBL  AEWCTBUS  TEIUIOBBIX — MAIIMH.
[Ipeobpa3oBanusi SHEprUM B TEIUIOBBIX MamuHaX. KoddduimeHt mone3Horo
nevctBus TeroBod MammHbl. [lukn KapHo u ero xoad@uIMeHT MoOae3HOro
JEUCTBUSA. DKOJIOTUYECKHUE poOJIeMbI TEIMJI03HEPTreTUKHU.



TexHuyeckue yCTpOMCTBA M MNPAKTUYECKOE TPUMEHEHHE. JIBUTATENb
BHYTPEHHETO CrOpaHus, OBITOBON XOJOAMIBHUK, KOHIUITHOHED.

Jlemoncmpayuu

V3MeHeHHe BHYTPEHHEW HHEPTrUU Tejla TPHU COBEPIICHUU paOOTHI: BBIICT
npoOKu U3 OYTBUIKM TOJ JEHCTBHEM CKaTOro BO3Jyxa, HarpeBaHue 3dupa B
JaTYHHOH TpyOKe myTéM TpeHHs (BHACOACMOHCTPALINSA).

V3meHeHre BHYTPEHHEH dHEprun (TeMIIepaTyphl) Tella Py TEILIonepeaaye.

OneiT MO amuabaTHOMY pACIIMPEHUIO BO3AyxXa (OMBIT C BO3IYIIHBIM
OTHHBOM).

Mopenu napoBoi TYpOUHBI, IBUTATEIII BHYTPEHHETO CTOPAHMS, PEAKTUBHOTO
JBUTATEIIS.

Yuenuueckuti sxcnepumenm, nabopamoprule pabomwl

N3mepenne ynenbHo#l TEeMI0EMKOCTH.

Tema 3. Aepezamnuvie cocmosnnus eéeuecmea. Dazoewvle nepexoonvl

[TapooGpazoBanue u kKoHjaeHcalus. Vcmapenne u kumneHue. AOCOMOTHAS U
OTHOCUTEJIbHASI BJAXXHOCTh Bo3ayXa. HacwlleHHbI map. YnenpHas TeruioTa
napooOpa3zoBaHusi. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JaBJICHUS.

Teépnoe Teno. Kpucrannuueckue u amopdHbie Teiaa. AHU30TPONUS CBOMCTB
kpuctaiioB. JKugkue kpuctamibl. CoBpeMeHHbIE Matepuaibl. [lnaBieHue u
KpucTayuin3anus. Y aenbHas Teriora miasiaenus. Cyonumarusi.

VYpaBHeHuHe TerIoBoro 6anaHca.

TexHuueckue yCTpPOWCTBA W TMPAKTUUECKOE MPUMEHEHUE: TUTPOMETp U
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHH TOJYUCHHUS] COBPEMEHHBIX MaTepHajoB, B
TOM YKCJI€ HAHOMAaTepUaaoB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MAPOB.

Kunenue npu NOHMKEHHOM JIaBICHUU.

CriocoObl n3MEpeHHs BIKHOCTH.

Hab6nronenne HarpeBaHus M TUTABJICHUS KPUCTATMIECKOTO BEIICCTRA.

JleMOHCTpanust KpUCTaJIOB.

Yuenuueckuti sxcnepumenm, nabopamopruie pabomol

N3mepeHne OTHOCUTENBHOW BIAXXHOCTH BO3yXa.

Pa3nen 4. DinekTpoguHAMHMKA
Tema 1. dnekmpocmamuxa
Onektpuzanus Tel. OJNEKTpUYecKuil 3apsa. JBa Buaa 3BIEKTPUUYECKHUX
3apaAnoB. IIpOBOJIHMKHM, NHAIEKTPUKUA M MOJYNPOBOAHUKH. 3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsija.
B3aumoneiictue 3apsaoB. 3akoH KynoHa. ToueuHbIl 2JIEKTPUUECKUAN 3apsi.
Onextpuueckoe rmone. HanpsxénHocTs anekTpuyeckoro mnosd. IIpuHnmn



CYNEPIO3UIMN DJIEKTPUUECKUX MOJeH. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOTO
HOJIS.

PaGota cunm  anekrpocratuueckoro  moisA.  Ilorennuman.  Pa3HocThb
NOTeHIMANOB. [IpOBONHMKM W JHUPJEKTPUKU B IJIEKTPOCTATUUYECKOM IOJIE.
JdnekTpudecKkas MpOHULAEMOCTb.

OnexTpoéMkocTh. KoHeHcaTtop. DIEKTPOEMKOCTh MIIOCKOIO KOHJIEHCATOpPA.
OHeprus 3apsyKEHHOT0 KOHAEHCATOpA.

TexHuueckue yCTpONCTBA M MNPAKTHUYECKOE MPUMEHEHHE. BIIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTATHYECKAsl 3aIlUTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aIapat, CTPYyUHBIN PUHTEP.

Jlemoncmpayuu

Y CTpOUCTBO M IPUHIMIT AEHCTBHSI JIIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE IT0JIE 3apSKEHHBIX TEJ.

[TpOBOJHUKH B 3JEKTPOCTATUYECKOM TOJIE.

DneKTpocTaTUYeCKas 3aIlnTa.

JIM3IEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHMOCTD JJIEKTPOEMKOCTH IUIOCKOI'O KOHJEHcCaTopa OT IUIOIIAIH
IUTACTHH, PACCTOSHUSA MEXAY HUMU U AUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DOHeprus 3apsyKeHHOT0 KOHAECHCATOopa.

Yuenuueckuii sxcnepumenm, 1abopamopruvie pabomol

N3mepenue 351eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosannvwtii 3nekmpuueckuit mox. Toku 6 paznuunsix cpedax

DNEKTPUYECKUI TOK. YCIOBHS CYIIECTBOBAHMS 3JIEKTPUYECKOIO TOKA.
Ncrounnku Toka. Cuna Toka. [IocTOSIHHBIN TOK.

Hampsixenue. 3akon Oma a1 y4acTKa LETH.

DNEKTPUYECKOE CONPOTUBIIEHUE. YEIbHOE CONPOTUBIEHUE BEIIECTBA.
ITocnenoBaTenbHOE, TApAIUIEIBHOE, CMELIAHHOE COEIMHEHNE ITPOBOJHUKOB.

PabGora osnektpuuyeckoro Toka. 3akoH Jxoyms—Jlenna. MomHOCTb
AIEKTPUYECKOTO TOKA.

DONeKTpOABUKYIAsl CUJIa M BHYTPEHHEE COMPOTHUBICHUE HCTOYHMKA TOKA.
3akoH OMa 17151 TOJIHOM (3aMKHYTO#) 3JieKTpuueckoi nenu. KopoTtkoe 3aMbIKaHue.

ONEeKTpOHHass  MPOBOJMMOCTb  TBEPIABIX  METANIOB.  3aBHCHMOCTH
COINPOTHBIICHHS METAJUIOB OT TemnepaTypsl. CBEpXIpOBOAUMOCTb.

DneKTpuYecKkuil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBOJHUKH. CobcTBeHHas u npUMECHast IPOBOJAMMOCTh
noaynpoBogHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHIL.

ONeKTpUYecKuii TOK B  pacTBOpaX H  paciyiaBaX  dBJIEKTPOJIUTOB.
DNEKTPONUTHYECKAS TUCCOUUALNS. DIEKTPOIIN3.



OnekTpuyeckuil TOK B razax. CaMOCTOSITEIbHBIM W HECAMOCTOSITENbHBIN
pazpsan. Monnus. [1nazma.

TexHuueckue yCTpOWCTBA M TNPAKTUYECKOE TPUMEHEHHUE: aMIIepMETp,
BOJITMETP, PpPEOCTaT, HCTOYHUKUA TOKa, JJIEKTpOHArpeBaTeilbHble MPUOOPHI,
AEKTPOOCBETUTEIbHBIE TTPUOOPHI, TEPMOMETP COMPOTHBIICHHSI, BAKYYMHBINA JTHO/,
TEPMUCTOPHI U (HOTOPEZUCTOPHI, TOTYTPOBOAHUKOBBIN U0/, TalbBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKA U HATIPSHKCHUS.

3aBUCUMOCTh CONPOTHUBIICHUS MWIMHAPUYECKUX TMPOBOJHUKOB OT JJIUHBI,
IUIOUIA/IM TIONIEPEYHOT0 CEUEHUS U MaTepHaia.

CMemaHHOE cOeIMHEHNE MPOBOIHUKOB.

[IpsMoe wu3MepeHue HIEKTPOABHKYIIEH cuibl. KopoTkoe 3amblKaHuE
raJIbBAHUYECKOI0 3JIEMEHTA U OLIEHKAa BHYTPEHHET0 CONPOTUBIICHUS.

3aBUCUMOCTbH COIPOTHUBJIEHUSI METAJJIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psan v MPOBOAUMOCTb BO3yXa.

OAHOCTOPOHHSS TPOBOJUMOCTH AHOAA.

Yuenuueckuii sxcnepumenm, nabopamophuvie pabomol

N3ydeHne cMeIaHHOTO COEIMHEHUSI PE3UCTOPOB.

H3mepenne 31eKTPOABUKYILIECH CUIbl UCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

Hab6mronenue anexkrponusa.

MexnpeaMeTHbIe CBA3H

Nzyuenne kypca ¢usuku 6a3zoBoro ypoHs B 10 Kimacce OCyIIECTBIsSETCS C
YU4ETOM COJAEPKATEIbHBIX MEXIPEIMETHBIX CBSI3€M C KypcamMu MaTEeMaTHUKH,
OMOJIOTUU, XUMUHU, Teorpa( UK U TEXHOJIOTHUH.

Mesicnpeomemuvie nonsamus, CBSI3aHHBIE C W3YYEHHEM METOJOB HAy4YHOTrO
MO3HAHMS. SBJICHHE, HAay4YHbIH (akT, TUMOTEe3a, (U3MUecKas BEIUYWHA, 3aKOH,
Teopusi, HaOJIIOIEHNE, SIKCIEPUMEHT, MOJEIIMPOBAHKUE, MOJIEIIb, U3MEPEHHE.

Mamemamuka: pemieHUE CHUCTEMbl ypaBHCHMH, JHHEWHas QyHKIHS,
napabouia, runepOosna, ux rpaduku U CBOMCTBA, TPUTOHOMETpUUYECKUE (YHKIUU:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIUU Ha OCU KOOPJMHAT, CII0)KEHHE BEKTOPOB.

Buonoeusn: MexaHnueckoe IBWKEHHE B XKUBOW mpupone, auddysus, ocmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BHJBI TEIUIONEPEIau, TEIUIOBOE PAaBHOBECHE),
ANEKTPUUECCKUE SBJICHUS B )KUBOU MPUPOJIC.

Xumus: TUCKPETHOE CTPOCHUE BEILECTBA, CTPOCHHUE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIpPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, JKUIKOCTEH U



ra3oB, JJIEKTPUYECKUE CBOMCTBA METAIJIOB, JJIEKTPOJUTHYECKAs IUCCOLAALNA,
raJIbBaHHKa.

l'eoepagus: BIaxHOCTh BO3/1YyXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonocus: mpeodpazoBaHHE ABMXKEHUN C HCIOJIb30BAHUEM MEXAHHU3MOB,
y4€T TpEeHHA B TEXHHUKE, NOJAUIMIIHWKH, HCIOJb30BAHME 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHHKE (pakeTa, BOAOMET WM JApPYTHE), IBUTATENIb BHYTPEHHEIO
cropanusi, napoBasi TypOuHa, ObITOBOM XOJOJMJIBHUK, KOHJUIIMOHED, TEXHOJIOTUH
IOJIyYEHUSI COBPEMEHHBIX MATEPHAJIOB, B TOM YHCIE€ HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTUHU, 3JIEKTPOCTATUYECKAs 3allIMTa, 3a3€MJICHUE 3IJIEKTPONPHOOpOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHATPEBATEIIbHBIC npuOOopHI,
3JIEKTPOOCBETUTEIbHBIE IPUOOPHI, TAJIbBAHUKA.

11 KITACC

Pa3nen 4. DiekTpoauHAMHUKA

Tema 3. Maznummnoe nosne. I1eKmpoMazHUMHAA UHOYKUUA

[locTositHHBIE ~ MarHuThl..  B3auMOJeldCTBHE  MOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe mone. Bektop MarHuTHON uHAyKuuMu. I[IpuHIun cynepno3unuu
MarHuTHbBIX Mojed. JIMHUM MarHuTHOM WHAyKUMH. KapTuHa JAMHUN MarHUTHOMN
WHYKIWU MO TOCTOSTHHBIX MAarHUTOB.

MarnutHoe T0JIe TPOBOJHMKA C TOKOM. KapTuHa nuHMI WHIYKIUU
MarHuTHOTO MOJIA JJIMHHOTO MPSIMOTO0 MPOBOJAHMKA W 3aMKHYTOTO KOJbLIEBOTO
MIPOBOJIHUKA, KATyIIKU ¢ TOKOM. OnbIT OpcTeaa. BzaumoaeincTere mpoBOAHUKOB C
TOKOM.

Cuta AMriepa, €€ MOIyJIb U HAIIPABIICHUE.

Cuina JlopeHiia, €€ MonyJib M HanpaBiieHUE. J[BUKEHHUE 3apsKEHHOW YaCTHUIIBI
B OJIHOPOJJHOM MarHuTHoM mnosje. Pabota cuibl Jlopenua.

SIBneHue OSIeKTpOMarHMTHOM MHAYKIMU. [lOoTOK BEKTOpa MarHUTHOM
WHIYKUWAWA. OJEKTPOJABIMXKYLIAs Cujla WHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykiuu Papanes.

BuxpeBoe »snekTpuueckoe moJie. OJEKTPOABMKYINAS CHJIAa HHIYKIMA B
MPOBOJIHUKE, JBIKYIIEMCS MTOCTYNATEeIbHO B OJTHOPOJTHOM MAarHUTHOM IOJIE.

ITpaBuiio Jlenna.

NHayKkTUBHOCTh.  SIBIE€HHME CAMOMHAYKUIMHU. OJEKTPOABUXKYINAS  CHUJIA
CaMOUHIYKIIUU.

DHeprusi MarHuTHOTO MOJIS KaTYIIKH C TOKOM.

DNeKTPOMarHuTHOE MOJI€.

TexHuueckue YCTPONUCTBA W MPAKTUYECKOE NPUMEHEHUE: TOCTOSHHbIC
MarHuThbl, BJEKTPOMArHUTBI, D3JEKTPOJABUraTEIb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YacTHIl, WHIYKIAOHHAS neyb.



Llemoncmpayuu

OmneIT DpcTena.

OTKJIOHEHHE 3JEKTPOHHOIO MTy4YKa MAarHUTHBIM TOJIEM.

JIMHUY MHOYKIUA MAarHUTHOTO TTOJIS.

B3auMopencTeue 1ByX IPOBOJIHHUKOB C TOKOM.

Cuna Ammepa.

JlerictBue cuiibl JIOpeHIIa Ha HOHBI JJIEKTPOJIUTA.

SIBneHuE ANEKTPOMATHUTHON UHAYKIUH.

[TpaBuiio Jlenna.

3aBUCUMOCTD AJEKTPOJIBUKYILIECH CHIIBI MHAYKIUU OT CKOPOCTHU W3MEHECHHUS
MAarHuTHOTO MTOTOKA.

SIBneHne CaMOMHIYKIIMH.

Yuenuueckuii sxcnepumenm, 1abopamopHusie pabomol

M3yuyeHre MarHuTHOr O MoJIs KaTyIKH C TOKOM.

HccenenoBanne nencTBYS TOCTOSHHOTO MarHuTa Ha PaMKy € TOKOM.

HccenenoBanue sBIEHNS 3JIEKTPOMAarHUTHOW UHIYKIIMH.

Paznes 5. KosieOanus U BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmHble Konedanus

Konebarenbnas  cuctema.  CBOOOJHBIE ~ MEXaHMYECKHE  KoyeOaHUS.
['apmonunueckue konebanus. [lepuon, wactora, amrumryga u (aza koneOaHU.
[IpyxvHHBIM MasTHUK. MaTeMaTH4YeCKHil MasTHHK. YPAaBHEHHE TapMOHUYECKHX
kosiebanuii. [IpeBpaiiienue HEPruu Ipu rapMOHUYECKUX KOJIeOaHUIX.

Konebarenpubiii koHTyp. CBOOOIHBIE DJIEKTPOMArHUTHBIE KOJEOAHUS B
UeadbHOM KOJIe0AaTEeIbHOM KOHTYpE. AHAJIOTHUS MEXIYy MEXaHHUYEeCKUMHU U
AIEKTPOMArHUTHBIMU  KojeOanusmu. @Dopmyna Tomcona. 3akoH COXpaHEHHS
HHEPTUU B UJCAIBHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBiaenue o 3aryxaromux KojeOaHUsX. BeIHYKEHHbIE MEXaHUYECKUE
kojeOanus. Pezonanc. BeiHyX/I€HHBIE 2JIEKTPOMArHUTHhIE KOJICOaHUSI.

Ilepemennbiii  TOk. CHUHYCOHUJANbHBIA TEPEMEHHBI TOK. MOIIHOCTH
NEPEMEHHOTO TOKa. AMIUIMTYJHOE U JCHCTBYIOIIEE 3HAUCHUE CHUJIBI TOKA M
HaTPSIKEHUS.

Tpancpopmarop. IIpousBoacTBo, nepeaadya u MOTPEOJICHUE AICKTPUUECKOMN
SHEPTUM. DKOJIOTMYECKHUE PUCKHU TMPU MPOU3BOACTBE 3JeKTposHepruu. Kynbrypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUU B IOBCEAHEBHOM KU3HHU.

TexHuyeckue yCTpOWCTBA M NIPAKTUUYECKOE IPUMEHEHUE. JJIEKTPUYECKUN
3BOHOK, T€HEpaTOp MEPEMEHHOT 0 TOKA, TUHUHU 3JEKTponepeiay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoJeOAaTenbHON CUCTeMBbl (MPYXKUHHBIA WU
MaTeMaTUYeCKUN MasTHUK).



Hab6nronenue 3aTyxarmmux KojieOaHui.

HccnenoBanne CBOMCTB BBIHYKICHHBIX KOJICOaHUH.

Habmtonenue pe3onanca.

CB0OOAHBIE SNIEKTPOMArHuTHbIE KOJIeOaHUs.

OcrtorpaMmbl (3aBUCUMOCTH CHJTBI TOKA W HANIPSDKEHUS OT BPEMEHH) IS
AJIEKTPOMATHUTHBIX KOJICOaHMH.

Pe3onanc mpu mociaeAoBaTENbHOM COCAMHEHMHM PE3UCTOpPa, KaTYUIKU
MHAYKTUBHOCTU U KOHJIEHCATOPA.

Monens THHUA 3JICKTPOIICPEaAYH.

Yuenuueckuii sxcnepumenm, 1abopamopHusie pabomol

HccnenoBanue 3aBUCMMOCTH NEpHOJa MajblX KojeOaHUW rpy3a HA HUTU OT
JUTMHBI HUTH U MacCHI TPy3a.

HccnenoBanue TmepeMeHHOro TOKa B IENH U3  MOCJEI0BATEIbHO
COCTMHEHHBIX KOHACHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpoMazZHUMmMHbIE 60THbI

Mexannyeckue BOJHBL, YyciaoBus pacnpoctpanHenus. llepuon. Cxopoctb
pachpoCTpaHEeHUs W JJIMHA BOJHBL [lomepedHble W TPOJOJIBHBIC BOJHEI.
WuTtepdepennus u qudpakiys MEXaHUIECKUX BOJTH.

3Byk. CkopocTb 3ByKa. I poMKkoCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DJICKTPOMAarHUTHBIC BOJIHEL. Y CIIOBUS M3TyYEHHUS SJCKTPOMATHUTHBIX BOJIH.
Bzaumnas opuentanus BexktopoB E, B, V B snexTpomarautHoil BonHe. CBoMCTBa
AJIIEKTPOMArHUTHBIX BOJIH. OTpaKEHWE, MPEIIOMIICHHUE, TMOJSIpU3aIs, JUPpaKITus,
unTepdepeniusa. CKOpoCcTh MEKTPOMATHUTHBIX BOJIH.

[ITkana 3MeKTPOMarHUTHBIX BOJH. [I[puMeHeHne 3JEKTPOMAarHUTHBIX BOJH B
TEXHHUKE U OBITY.

[TpuHIMITBI paAMOCBA3M U TeNeBUAeHUS. Paguonokarus.

DJIEKTPOMAarHUTHOE 3arpsS3HEHUE OKPYKAIOIIEH CPEIbI.

Texuuyeckue ycTpoiicTBA M MPAKTUYECKOE TPUMEHEHUE. MY3bIKaJIbHBIC
MHCTPYMEHTBI, YJIbTPA3BYKOBas TUArHOCTUKA B TEXHUKE W MEIUIIMHE, pajap,
paguonpuéMHUK, TeJIeBH30p, aHTeHHA, Tenedon, CBY-neus.

Jlemoncmpayuu

OO0pa3oBaHue U pacIpOCTPAHEHUE MOTIEPEUHBIX U TTPOJOJIBHBIX BOJH.

Konebmromeecs Teno Kak HICTOYHHUK 3BYKA.

HaGmroieHre oTpaxeHUS U IPETOMIICHUST MEXaHUICCKUX BOJIH.

Habmronenue natepdpepernnu u qudpakiind MEXaHUUIEeCKUX BOJTH.

3BYKOBOU pEe30HAHC.

HabGmtoneHue cBsS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAOH H
4acTOTOM KoJIeOaHMil.



HccnenoBanue CBOMCTB  DJJIEKTPOMAarHWTHBIX  BOJH: OTPAKEHHUE,
npeoMIIeHUe, MoJApu3anus, Tudpakius, UHTEpPEPEHIIHS.

Tema 3. Onmuxka

['eomerpuueckass ontuka. IIpsMonuHENHHOE pacnpoCTpaHEHHE CBETa B
oxHOpoaHOM cpene. JIyd cBera. ToueUHbI UCTOYHUK CBETA.

OtpaxkeHue cBera. 3aKOHBI OTpakeHUs cBeTa. [locTpoenune m3o0pakeHuil B
IUIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI IPETOMIICHUS CBEeTa. AOCOJIIOTHBIN MOKa3aTellb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIl yroa MOJHOTO
BHYTPEHHETO OTPAXKECHUSI.

Hucnepcus ceera. CiioxkHbIN cocTaB 0enoro cera. L[Ber.

CobOuparomue W pacceuBaloImue JUH3bL. ToHkas jauH3a. DOKycHOE
paccTossHHE M ONTHYEcKas cujla TOHKOW JHH3bL llocTpoenune wn300pakeHUd B
coOMparonMX U pacceuBaromux JnH3ax. DopMyrna TOHKOW JTUH3BL. Y BEJIUYEHUE,
JABa€MOE€ JIMH30U.

[Ipenesbl TPUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonnoBas ontuka. HMutepdepenius cera. KorepeHTHblE HCTOYHHKHU.
VYcnoBus HaOMOAEHUS MaKCUMyMOB M MHUHUMYMOB B HHTEPPEPEHIIMOHHON
KapTHUHE OT ABYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hubpakuus cBera. JudpakimonHas pemérka. YcCJIoBUE HAOMIOJEHUS
IJIaBHBIX ~MAaKCMMYMOB TIpM TaJ€HUM MOHOXPOMAaTHYECKOTO CBETa Ha
TG PAKIIMOHHYIO PEHIETKY.

[lonapu3zanus ceera.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHUE. OYKH, JIyIa,
doToanmapar, NPOCKIMOHHBIA ammapar, MHKPOCKOI, TEJIEeCKOIN, BOJOKOHHAs
ONnTHKA, TU(PAKIIMOHHAS PEIIETKA, MOJISIPOUSI.

Jlemoncmpayuu

[IpssMonuHeNHOE pacHpOCTpaHEHUE, OTPAKEHUE U MPEIOMIICHHE CBETa.
OnTudeckue npudopsI.

[TonHoe BHyTpeHHEE OTpaxeHnue. Moaens cBeToBoOAA.

HccnenoBanue cBOMCTB M300PKEHUM B JIMH3AX.

Mopenu MUKpPOCKONA, TEIECKONa.

Hab6nronenue untrepdepeHimm crera.

Habmonenue nudpaknuu cBera.

Hab6mronenue nucrepcuu cBeTa.

[TonyueHue criekTpa ¢ MOMOIILIO MPU3MBI.

[Tomydenue criekTpa ¢ TOMOIIBI0 TUGPAKITUOHHON PEIIETKH.

Habmronenue nonspusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHsie pabomol



N3mepenne nokaszartesis NpeIOMIICHUS CTEKJIA.
HccnenoBanne cBOMCTB M300paKEHUM B JIMH3AX.
Habmtogenue nucnepcun cBeTa.

Paznen 6. OcHOBBI cieMAJILHOM T€OPUH OTHOCUTEIbHOCTH
I'paHuel  OPUMEHMMOCTH  KJIACCHMYECKOW  MexaHuku.  [locTynaTsl
CHELUAIIBHOM TEOPUM OTHOCUTENBHOCTH. WHBAPUAHTHOCTH MOXYJA CKOPOCTH
CBETa B BaKyyMe, IPUHIUIT OTHOCUTEIBHOCTH DWHILITEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHU M COKpAILECHUE
JUTVHBI.
DHEprus U UMILYJIbC PEIATUBACTCKON YaCTUIIBL.

CBs3b MacChl C DHEPTUEU U UMITYJIBCOM PEJATUBUCTCKON YACTHUIBL. DHEPTHUS
MTOKOSI.

Pa3nen 7. KBanToBasi pusznka
Tema 1. Dnemenmol K6AHMOGOU ONMUKU
®otonbl. Popmyna [Inanka cBsi3u s3HEprun HOTOHA C €r0 YACTOTOW. DHEPIus
U UMIyJbC (DOTOHA.
OtkpeiTue u uccnenoBanue poroddPdexra. OnbiTel A. I'. CroneToBa. 3aKOHbI
dorordpdekra. YpaBHenue OuHmTerHa 11 Pororddekra. «KpacHas rpaHunay

dotorddekra.

JlaBnenue cBeta. OnbiTel I1. H. JIeGenena.

XVWMHYECKOE IEVICTBUE CBETA.

TexHunyeckue yCTpOMCTBA M NPAKTHYECKOE MPUMEHEHUE: (HOTOIIEMEHT,
dboTomaTyuk, coaHeuHas OaTapes, CBETOIHO/I.

Jlemoncmpayuu

doror ekt Ha yCTaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO (oTod(dexTa.

Ceroano.

Conneunas OGaTapes.

Tema 2. Cmpoenue amoma

Mogenr atoma Tomcona. OmbiTel Pesepdopaa mo paccessHHIO o -4acTHII.
IInanerapnas Mopxens aroma. Iloctynatel bopa. M3nyyeHwe u morjoiieHue
(GOTOHOB mTpW mepexojie aToMa C OJHOTO YPOBHS DHEPTrUM Ha Jpyroil. Buner
cnekTpoB. CHEKTp ypOBHEN SHEPTrUH aTOMa BOJIOPOJA.

BonnoBeie cBoiicTBa yactull. Bonnel ne bpoinsa. KopmyckynspHo-BOJIHOBOM
Iyau3M.

CHOHTaHHOE U BBIHYKICHHOE U31yUYCHHUE.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHE. CHEKTPalIbHBIN
aHajM3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIH KOMIIbIOTEP.



Ilemoncmpayuu

Mogaens onbita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI Ja3epa.

Habmronenue nuHeyaThiX CIEKTPOB U3TYUECHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomoi

Hab6nronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe aopo

OKCHEPUMEHTHI, JOKAa3bIBAIOLINE CIOKHOCTh CTpoeHus sapa. OTKpsiTHE
pamnoaktuBHocTH.  OmbITel  Pesepdopma mo  ompeneneHWio  cocTaBa
paavoakTuBHOro u3nydyeHusa. CpoiictBa anbda-, Oera-, ramma-u3iayyeHUs.
Bimsinue pagnoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OTtkpbiTHe TIpoTOHA W HeWTpoHa. Hykinonnas mopenb sapa ['eitzenGepra—
NBanenko. 3apan saapa. MaccoBoe unciio sjapa. M3oTomns.

Anbda-pacnia. OIEKTPOHHBIH MW TMO3UTPOHHBIM Oera-pacman. [amma-
U3Iy4eHUE. 3aKOH paIMOAaKTUBHOIO pacaja.

OHeprus cBsI3U HYKJIOHOB B szipe. SnepHbie cuibl. JledekT maccsl sapa.

Anepneie peakuuu. JleneHue u CUHTE3 €.

SAnepubiit peaktop. TepmosiaepHbiit cuHTe3. [IpoOreMbl M MEpPCHEKTUBHI
AIEPHON DHEPTrEeTUKHU. JKOJIOTMUYECKNE ACTIEKTHI SIACPHON SHEPTETUKH.

OneMeHTapHble 4acTULbl. OTKPBITHE MO3UTPOHA.

MeTo1b1 HAOMIOJEHUS U PETUCTPALIMH FJIEMEHTAPHBIX YaCTHII.

OyHaamMeHTaIbHbIE B3aUMOIeHCTBUA. EqUHCTBO pr3zndeckoil KapTUHBI MUDA.

TexHuueckue yCTpoMCTBa M MPAKTHYECKOE MPUMEHEHHE. JO3UMETpP, Kamepa
BunbcoHna, sinepHblii peakTop, aToMHas Oomoa.

Jlemoncmpayuu

CU€TYnK HOHU3UPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopHusie pabomoi

HccnenoBanue TpekoB yacTuil (10 roToBbIM (oTorpadusim).

Pa3nes 8. D1ieMeHTHI aCTPOHOMUHU M ACTPOPUBUKH

Oransl pa3BUTUS acTpoHOMUU. [IpukiIagHOE M1 MUPOBO33PEHYECKOE 3HAUECHUE
ACTPOHOMUH.

Bun 3Bé3nHoro Heba. Cospesnus, sipkue 3BE3NBI, IJIAHETHI, MX BUIUMOE
JBIKEHUE.

Conneunas cucrema.

Connne. Conneunas akTuBHOCTh. McTounuk sHeprum CosHIa M 3BE3.
3BE31bI, UX OCHOBHBIE XapaKTEPUCTHUKHU. JlnarpamMma «CHEKTpalbHBIM KIacc —
CBETUMOCTb». 3BE3/BlI TIJIABHOM IIOCJIEIOBAaTEIbHOCTA. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» JUIA 3BE3J TJIABHOM IOCIEN0BATEIBbHOCTH. BHyTpeHHee cTpoeHue



3BE311. COBpEMEHHBIE NPEACTABICHUS O MPOUCXOXKACHUH U 3Boitouuu ConHua u
3BE3/1. DTalbl )KU3HHU 3BE3I.

Muneunsiii Ilyte — Hama ['anaktuka. Ilonoxkenue m nBumxenue ConHua B
lNanaktuke. Tunel ranaktuk. Paguoranmaktuku u kBasapbl. UEpHbBIE ABIPHI B AApax
TaJaKkTHK.

Bcenennas. Pacmmpenue Beenennoii. 3akon Xa006ma. Pazberanue ramakTuk.
Teopus bonbmoro B3peiBa. PenmkroBoe nsnydeHue.

MacmrabHas cTpykTypa Beenennoit. MeraranakTuka.

Hepeménnpie mpoOaeMbl aCTPOHOMUMU.

Yuenuueckue nabniooenus

HabnroneHuss HEBOOPYKEHHBIM TJ1a30M C HUCIOJIb30BAHMEM KOMITBIOTEPHBIX
MPWIOKEHUM ISl ONPEACICHUS MOJ0KEHUSI HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JaTy: OCHOBHbIE c03Be3usi CEeBEpHOTO MONYyIIApUs U IPKUE 3BE3/BI.

Habmronenus B teneckon Jlynel, minanet, Mueunoro [lyTu.

O00o01mamwmee NOBTOpeHne

Ponb (Qu3uku W acTpOHOMUM B HKOHOMHYECKOM, TEXHOJIOTHYECKOH,
COLIMAJIbHOM M 3TUYECKOU cepax NeaTeTbHOCTH YEI0BEKa, pOJIb U MECTO (PU3UKHU
M aCTPOHOMHUU B COBPEMEHHOM Hay4HOW KapTHHE MHpPA, pOJib (U3HUECKOU TEOPUU
B (OpPMHpOBAaHMU TMpEACTaBICHUA O (U3MUECKOW KapTUHE MHUpPA, MECTO
(Gu3znyecKoil KapTUHBI MHpPa B OOIIEM Sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUN O IPUPOJE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a30Boro ypoBHsS B 11 kimacce ocymiecTBiseTcs ¢
Y4ETOM COAEPKATEIBbHBIX MEXKIPEIMETHBIX CBA3€H C KypcaMHd MAaTEMATHKH,
OHMOJIOTUHU, XUMUHU, Teorpad K U TEXHOJOTUH.

MesicnpeOomemuvie nonsamus, CBSI3aHHBIE C W3YYEHHEM METOJOB HAy4YHOTrO
MO3HAHMsI. SIBJICHHWE, Hay4dHBIM (akT, rumnore3a, (u3nMyeckas BEIMYMHA, 3aKOH,
Teopusi, HaOJII0IeHNE, DKCIIEPUMEHT, MOJICIIMPOBAHKUE, MOJICIb, U3MEpPEHHE.

Mamemamuxa: pelleHUE CUCTEMbl YpPaBHCHUH, TPUTOHOMETPUUYECKHE
(GYHKIUMU: CUHYC, KOCUHYC, TAaHT€HC, KOTAaHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJECTBO, BEKTOPbl M MX NPOCKUHUM HA OCU KOOPAMHAT, CIIOKEHHUE BEKTOPOB,
NPOU3BOAHBIC DJIEMEHTAPHBIX (YHKIMH, TPU3HAKK T0J00MS TPEYroJbHUKOB,
oTIpesieNIeHre TIOMAIH TUIOCKUX GUTYp U 00bhEMa Tell.

Buonocus: »>nekTpudeckue SBICHUS B KUBOW TpuUpoje, KojeOaTelbHbIC
JIBIKCHUS B )KMBOW NPUPOJE, ONTUYECKUE SIBICHUS B )KUBOW NPUPOAE, EUCTBUE
paaualyu Ha KUBbIE OPTaHU3MBI.

Xumus: CTpOCHUE aTOMOB U MOJIEKYJ, KPUCTAIIIMYECKAsT CTPYKTYypa TBEPIBIX
TEJ, MEXaHW3Mbl OO0pa30BaHUS KPUCTAJUIMUECKOW PEIMIETKH, CIEeKTPaTbHBINA
aHaIu3.



l'eocpagusa: wmarHUTHBIE TIOMOCAa 3€MJIM, 3aJieKd MAarHUTHBIX Py,
(boToChEMKA 36MHOM TOBEPXHOCTH, MPEACKa3aHUE 3EMIICTPSICCHUH.

Texnonocus: NWHUAM DIIEKTPONEpPENAd, TEHEPATOP IEPEMEHHOrO0 TOKa,
AJIEKTPOJBUTATENIb, WHAYKIHUOHHAS II€4b, pajap, paadoNpuUEMHHUK, TEIEBU30D,
anteHHa, TtenedoH, CBY-meub, MpOEKIIMOHHBIN amnmapaTt, BOJOKOHHAs OITHKA,
COJIHEUHAas Oarapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INIPOI'PAMMBLbI I10
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpenmera «®Pusznka» Ha YpPOBHE CpEIHETrO 0O0Iero
obpa3oBanus (0a30BbI YPOBEHB) JNOKHO OOCCICUYHUThH JOCTUKCHUE CIICAYIOIINX
JMYHOCTHBIX, METANPEIMETHBIX U TPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE PE3YNbTATHI OCBOCHUS Y4eOHOro npeamera «DuU3UKa» TOTKHBI
OTpakaTb T'OTOBHOCTh M CIOCOOHOCTh OOYyYarOMIMXCA PYKOBOJCTBOBATHCS
chopMUpPOBaHHOW BHYTPEHHEW TMO3UIIMEN JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAllM}, TIO3UTUBHBIX BHYTPEHHUX  YOEXKIEHHH, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM IEHHOCTSIM POCCHICKOTO OOIIECTBA, PACHIUPEHUE KUZHEHHOTO
OMbITA U OMNbITA JACSATEIBHOCTH B IPOLIECCE pean3allid OCHOBHBIX HAMPABICHUUN
BOCIIUTATEIbHON ESITEIbHOCTH, B TOM YUCJIC B YACTH:

1) rpaskIaHCKOr0 BOCIIUTAHMS:

chOpMUPOBAHHOCTD TPAKIAHCKON MO3UIIMHM 00YUYaAIOIIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUICKOTO OOIIECTBA;

OPUHIATHE  TPAJAMIIMOHHBIX  OOIEYEIIOBEYECKUX T'YMAHUCTHYECKUX |
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBHOCTh B MHTEpPECAX TPAKIAHCKOIrO
oOuiecTBa, y4acTBOBaTh B CAMOYIIPaBICHUH B 00pa30BaTeIbHON OpraHU3alluu;

YMEHUE B3aUMOJEHCTBOBATH C COLIMATIbHBIMU UHCTUTYTAMU B COOTBETCTBUU C
X QYHKIUSIMU U HA3HAUYCHUEM;

TOTOBHOCTh K TYMaHUTApPHOUN U BOJIOHTEPCKOU JI€SITENIbHOCTH;

2) MATPUOTHYECKOT0 BOCTIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCHUICKOM TPaXXIaHCKOU UJIEHTUYHOCTH,
NaTPUOTH3MA;

[EHHOCTHOE OTHOIIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JAOCTHIKECHHSIM
POCCHUICKHX YUEHBIX B 001acTU (DU3UKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHHUS :

chOpMUPOBAaHHOCTh HPABCTBEHHOT'O CO3HAHMUS, STUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTh OIIEHWBATh CUTYallMI0 W MPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYSCh Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTHU, B TOM YHCIIE B
NEATETLHOCTH YYEHOTO;

OCO3HAaHHE JTUYHOTO BKJIa/la B MOCTPOEHUE YCTOMYMBOTO OYAYyLIETrO;

4) 3¢TeTHYECKOIr0 BOCIIUTAHMS

ACTETHUYECKOE OTHOLICHUE K MUPY, BKJIKOYasl 3CTETUKY HAYYHOIO TBOPYECTBA,
NpUCyIero (U3NYecKoi HayKe;



5) Tpy10BOro BOCIIUTAHMSA:

MHTEpEC K pa3iuyHbIM cdepam mpodeccuoHaIbHOU AESITeNbHOCTH, B TOM
YHCIie CBSI3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEpPIIATh OCO3HAHHBINA BHIOOP
Oyayieit npodeccuu U peanu3oBbIBaTh COOCTBEHHBIE )KU3HEHHBIC MJIaHbL;

TOTOBHOCTH M CIIOCOOHOCTH K 00OPa30BaHMUIO U CaMOOOpPa30BaHUIO B 00JIaCTH
(pU3MKKN HA IPOTSKEHUH BCEW KU3HH;

6) 3K0JOrHYeCKOro BOCIIMTAHMA:

C(OPMHUPOBAHHOCTh SKOJIOTHMUECKON KYJIbTYphl, OCO3HAHHE TJIOOATBLHOTO
XapakTepa 3KOJIOTUUECKUX MPOoOIeM;

IUIAHUPOBAHUE U OCYILIECTBICHHUE ACHCTBUN B OKPYKAIOUIEH Cpeie HA OCHOBE
3HAaHHA LEJeH YCTONYMBOrO pa3BUTHUS YEJIOBEYECTBA;

pacIIMpeHUe OIbITa AESITENbHOCTH SKOJOTMYECKOW HANpaBICHHOCTH Ha
OCHOBE MUMEIOIIUXCS 3HAaHUH 110 (QUBHUKE;

7) IEHHOCTH HAYYHOTO MO3HAHUS:

C(OpMUPOBAHHOCT, MHUPOBO33PEHUs, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3HUECKOI HAyKU;

OCO3HAaHHWE LIEHHOCTH HAay4YHOW JEATENBHOCTH, TOTOBHOCTH B IIpoLEcce
U3ydeHHss  (QU3MKUM ~ OCYHIECTBJISITh  NPOEKTHYHO M HCCIEA0BATEIBCKYIO
JESITEIbHOCTh UHANBUAYAIBHO U B IPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIE YHUBEPCAJbHbIE YYeOHbIE 1eHCTBUSA
ba3oBble JJoruueckue aeicTBHA .
CaMOCTOATENIBHO  (OPMYJIHpPOBATH M aKTyaJU3HpOBaTh  MPoOIEMY,
paccMaTrpuBaThb €€ BCECTOPOHHE;
ONPEACNATh LEIU JESITEIbHOCTH, 3aJaBaTh MMApAMETPbl U KPUTEPUU HUX
JTIOCTH)KCHUS,
BBIABJISATh  3aKOHOMEPHOCTM W TPOTUBOPEYHS B  PacCMaTpUBAEMBIX
(bu3HUECKUX SIBJICHUSX;
pa3pabarbiBaTh IUIAH PEHICHHS MPOOJIEMBbI C yU4ETOM aHAIM3a HMEIOIINXCS
MAaTEpHAIBHBIX U HEMATEPUAIBHBIX PECYPCOB,;
BHOCHUTbH KOPPEKTHUBBI B A€ATEIBHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB
LEJSIM, OLICHUBATH PUCKU MOCIEACTBUIN AEATEIbHOCTH;
KOOPJMHUPOBATh W  BBHIMIOJNHATH pabOTy B  YCIOBHSIX  peajbHOrO,
BUPTYaJILHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUN KU3HEHHBIX MPOOIIEM.
ba3oBble uccienoBaTeabLCKHe AeiCTBUSA .
BJIAJICTh HAYYHOU TEPMHUHOJIOTHEN, KIIFOUEBBIMU IOHATUAMU U METOJAMH
bu3nuecKoil HayKu;



BJIaJIETh HABBIKAMU Y4E€OHO-HCCIIEIOBATENILCKOM U MPOEKTHOU JEesATEIbHOCTU
B 00sacT (PU3MKHU, CITOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOMCKY
METOJIOB pelIeHusi 3a7ay (U3HYECKOr0 COJEPKaHUs, MPUMEHEHUIO Pa3IUYHbIX
METOJIOB TIO3HAHMUS;

BIAIeTh BHUJAMHU JCATEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEpIIpeTallii, MpeoOpa3oBaHUI0 M TMPUMEHEHUIO B Pa3IUYHBIX YYEOHBIX
CUTYaIUSAX, B TOM YHUCJIC TIPU CO3IaHUH YICOHBIX MTPOEKTOB B 001acTH (PU3UKH;

BBISBJSITh TPUYMHHO-CJIICACTBCHHBIC CBS3M W aKTyaJU3WpOBaATh 3ajady,
BBIJIBUTATh THUIOTE3y €€ pEeIIeHUs, HAXOJUTh apryMEHThI ISl JI0Ka3aTesIbCTBA
CBOMX YTBEPKJEHUH, 3a]]aBaTh TapaMETPhl K KPUTSPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYEHHBIE B XOJI€ PpEIIECHUS 3aJaud  Pe3yJIbTaThl,
KPUTUYECKU OIICHWBATh WX JOCTOBEPHOCTDH, MPOTHO3WPOBATh M3MEHEHNE B HOBBIX
YCIOBUSX;

CTaBUTh U (OPMYJIHMPOBATH COOCTBEHHBIE 3aJayud B 00pazoBaTeIbHOU
JCSTSIBHOCTH, B TOM YHCIIC TIPH U3yUYCHUN (DU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT,

yMETh TMEPEHOCUTHh 3HAHUS TO (U3HKE B TMPAKTHUECKYIO 00JacTh
KHU3HECATCIILHOCTH;

YMETh MHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEIMETHBIX 00J1acTeH;

BBIJIBUTATh HOBBIC UJIEH, TIPEIJIaraTh OPUTHHAIBHBIE TTOJIXOJIbI M PEIICHUS;

CTaBUTh MPOOJIEMBI U 3a]1a4, JOMYCKAIOIIHNE aJTbTePHATUBHBIC PEIICHUS.

PabGora ¢ undopmanueii:

BJaJIeTh HAaBBIKAMH TIOJyYeHHUsS HHPOpMalUU (PU3NIECKOTO CONEpIKAHMS U3
HUCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBIATh IOWCK, aHaJM3,
CUCTEeMATH3aIMI0 U HMHTEPIPETANUI0 WH(OpMAIMU pa3IuYHBIX BUAOB U (HopMm
MPEICTaBICHUS,

OLICHUBATH JIOCTOBEPHOCTH HH(POPMAIIUH;

UCIIONIb30BaTh  CpeACTBA  WH(POPMAINMOHHBIX HM  KOMMYHHKAIIMOHHBIX
TEXHOJIOTUN B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPTaHU3AI[MOHHBIX
3aJlad ¢ coOyofieHueM TpeOOBaHMM HSPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THUTUEHBI, PECypcOCOEpeKeHHUsl, TMPaBOBBIX W  OTUYECKUX HOPM, HOPM
uH(OpMaIMOHHON 0€30MacCHOCTH;

CO3/1aBaTh TEKCThI (PU3UYECKOTO COJACpXKAHUS B pasIudHbBIX (opmartax c
yu€TOM Ha3zHA4YCHHs] MHPOPMAIIUU U IIEJIEBON ayJJUTOPUHU, BHIOWpas ONTUMAIbHYIO
dopMy MpeCTaBICHHS ¥ BU3yaIH3al1H.

KoMmyHuKaTHBHBIC YHUBEpCAIbHbIC Yy4eOHbIE IeHCTBHSA:
OCYIIECTBIIATh ~ OOIllEHHE Ha YypokKax (U3MKM W BO BHE-YpPOUHOU
NEATEIbHOCTH,



pacro3HaBaTh MPEANOCBUIKM  KOH(JIMKTHBIX CHUTyallUH M CMAr4arthb
KOH(MJIUKTHI;

Pa3BEPHYTO M JIOTUYHO M3JaraTh CBOK TOYKY 3PEHUS C HCIOJIb30BaHUEM
A3BIKOBBIX CPEJCTB;

[IOHUMATh U HCIIOJIb30BATh NPEUMMYIIECTBA KOMAaHIHOM W WHIAWBHUIYAIbHON
paboTHhI;

BBIOMpPATh TEMAaTHKy M METOJIbl COBMECTHBIX JEHUCTBUI C Y4YETOM OOIUX
MHTEPECOB U BO3MOXKHOCTEH KaKJI0T0 YJI€HA KOJUIEKTHBA,

IOPUHAMATh LEJIM COBMECTHOM  JACSATEIBHOCTH, OpPIraHHU30BBIBATH U
KOOPAUHUPOBATh JEUCTBUS IO €€ JOCTHKEHHUIO. COCTABJIATH IUIAH JACHCTBUM,
pacnpenensaTh pojii ¢ Y4ETOM MHEHUH YYaCTHUKOB, OOCYXKIaThb pPE3YJIbTaThl
COBMECTHOMU pabOTHI;

OLICHMBATh KA4eCTBO CBOEr0 BKJIAaJa M KaXJIOTO Y4YaCTHUKA KOMAaH[Ibl B
00U pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

IpeJIaraTb HOBBIE MPOEKTHI, OLICHMBATh HJEH C TMO3ULUUU HOBU3HBL,
OpUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBIIATh IIO3UTUBHOE CTPATErMYECKOE IIOBEJCHUE B PA3IUYHBIX
CUTYalUsX, IPOSBISATH TBOPYECTBO U BOOOpaKeHHE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIe eiCTBUSA
Camoopranuszanus:

CaMOCTOSITENIbHO OCYIIECTBIIATh MO3HABATEIbHYIO JEATENbHOCTh B 00JacTH
GU3MKKM W acCTPOHOMHUH, BBISBISATH NPOOIEMBI, CTaBUTh U (HOPMYITUPOBATH
COOCTBCHHBIC 3a/1a4H;

CaMOCTOSITENIBHO COCTABJIATH IIJIaH PEUICHWS PAaCYETHBIX M KAYECTBEHHBIX
3ajlay, MJIaH BBIMOJIHEHUS MPAKTUYECKONW paboThl C yUETOM MMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BOBMOXHOCTEW U MPEANOUYTECHHI;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

paciupaTh paMKH y4eOHOTro MpeiMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JeliaTh OCO3HAHHBIM BBIOOp, apryMEHTUPOBAaThH €ro, OpaTh Ha ceds
OTBETCTBEHHOCTH 3a PELICHUE;

OLICHUBATh MPUOOPETEHHBIN OMBIT;

CHocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO 3PYAULMU B 001acTH
(U3uKH, TOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHbII YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTE/IEKT:

JlaBaTh OLICHKY HOBBIM CHTyalUsiIM, BHOCUTb KOPPEKTUBBI B JIE€ATEIBHOCTb,
OLIEHUBATbh COOTBETCTBUE PE3YJIbTATOB LEISM,;

BJA/JIeTh  HAaBbIKAMHU  [O3HABATEJbHOW  pEeQEKCUH  KaK  OCO3HAHMS
COBEpUIAEMBIX JEHUCTBUA M MBICIUTENbHBIX IPOLECCOB, HX pE3YJbTaTOB U
OCHOBaHUM,



UCIIONIB30BaTh MPUEMBI peIIeKCHN TSI OLIEHKH CUTYalluu, BHIOOpA BEPHOTO
peleHus;

YMETh OIICHWBATh PUCKH M CBOCBPEMEHHO TPUHUAMATH PEHICHUS IO HX
CHIDKEHHIO,

NPUHAMATh MOTHUBBI WM apPTyYMEHTHl JPYTUX TMPH aHAIW3E pPe3yIbTaTOB
AeSITeTbHOCTH;

NPUHUMATH ce0sl, TOHUMAasi CBOM HEJIOCTATKH U JTOCTOWHCTBA,

NPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMPH aHaIu3e pe3yJbTaToB
AeSTeTbHOCTH;

MpU3HABATh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mporiecce mocTukeHHs] TUUYHOCTHBIX PE3YJIBTATOB OCBOEHUSI MPOTPaMMBI
no ¢usuke I YpOBHS CpeaHero ooOmero o0pa3oBaHUS Yy OOYYAIOIIUXCS
COBEPILIEHCTBYETCS IMOIMOHATBHBIN MHTEJUIEKT, IpernoIaranuii
chOpMUPOBAHHOCTD:

CaMOCO3HaHHUs, BKIIIOUYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE IMOLIMOHATBHOE
COCTOSTHUE, BUJCTh HANpPAaBICHUS Pa3BUTHS COOCTBEHHON AMOIMOHAIBHOU cephl,
OBITh YBEPEHHBIM B Cce0¢;

CaMOpPETyJIMPOBaHUs, BKIIOYAIONIETO CAMOKOHTPOJb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TMOBEJEHUE, CIOCOOHOCTh aJanTHPOBATHCA K
AMOIMOHATHHBIM U3MEHEHUSM U TIPOSIBIISATh THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPCHHEW MOTHBAIIMH, BKIIIOYAIOIIEH CTPEMJICHUE K JOCTIIKEHUIO TICIIA U
ycrexy, ONTUMHU3M, HWHHUIIMATHUBHOCTh, YMEHHE JEHWCTBOBATh HWCXOJIS W3 CBOUX
BO3MOKHOCTEH;

OMIMATHH, BKIIOYAIONIEH CTOCOOHOCTh MOHUMATh AMOLMOHAIBHOE COCTOSHUE
APYTHX, YYUTBIBATH €r0 TMPH OCYIICCTBICHHH OOIICHHS, CIOCOOHOCTh K
COUYYBCTBHIO U CONIEPEIKUBAHUIO;

COIMAJILHBIX HABBIKOB, BKIIFOYAIOIINX CITOCOOHOCTh BBICTPAUBATH OTHOIICHUS
C IPYTUMU JTIFOABMH, 3a00TUTHCS, TTPOSBIIATh HHTEPEC M pa3peniaTh KOHPIHKTHI.

HPEIMETHBIE PE3YJBbBTATDBI

K xonmy oOyuenuss B 10 kiiacce mpenMeTHble pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXkaTh CHOPMHUPOBAHHOCTH Y O0YHAIOIIMXCS YMEHUI:

JEMOHCTPUPOBATh HA TpHUMEpaxX pojib U MecTo (U3UMKU B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KApPTUHBI MUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKU U
TE€XHOJIOTHUM, B MPAKTUYECKOUN AEATEIBHOCTH JIIOIEH;

YUUTBIBATh TPAHULBl TPUMEHEHMUS] M3YUYEHHBIX (PU3UUECKUX MOJETeH:
MaTepuaibHas TOYKa, HHEpIMaJbHas CUCTEMa OTCU€Ta, adCONMIOTHO TBEPIOE TEIO,
UJCAbHBIA Ta3, MOAEIU CTPOCHUS Ta30B, KUIKOCTEW U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUECKUN 3apsn npu pelIeHUN bu3nuecKux 3az1ady;



pacro3HaBaTh (pU3MUECKUE SBICHUS (MPOIECCH) U OOBSACHITH UX HAa OCHOBE
3aKOHOB MEXaHWKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPHH CTPOEHHUS BEIIECTBA U
AJEKTPOJMHAMUKHU.  PAaBHOMEPHOE M  PAaBHOYCKOPEHHOE  MPSIMOJMHEIHOE
JBUKEHUE, CBOOOJHOE TMaJ€HUE TeJl, JBM)XKEHUE 110 OKPYKHOCTH, HWHEPIUS,
B3auMojieiicTBrue Tel, auddysus, OpOyHOBCKOE IBMKEHHUE, CTPOEHHUE KUIKOCTEH
U TBEPIBIX TEJ, M3MEHCHHE 00bhEMA TeJl IPU HarpeBaHuM (OXJIAXJICHUH), TEITIOBOES
paBHOBECHE, HMCIApPEHME, KOHAEHCAIMs, IUIABJICHHUE, KPUCTAJUIM3alvs, KHUIICHUE,
BJIQXKHOCTh BO3/1yXa, MOBBIIICHUE JAaBICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
cocyle, CBSI3b MEXKIy IapaMeTpaMHu COCTOSIHMS Tra3a B  H30Ipoleccax,
ANEKTPU3ALIMS TEN, B3AUMOJICUCTBUE 3aPsJIOB;

ONMKCHIBATh MEXAaHUYECKOE JBHKCHHE, HCIOJIb3YS (U3UYECKHE BEIUYHHBI.
KOOpJAMHATA, MyTh, MEPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Tejla, CHuJa,
UMITyJIbC TeJla, KUHETHYECKash HHEPTHsl, MOTEHIMAIbHAsI SHEPrusi, MEXaHU4ecKas
paboTa, MexaHWYecKas MOIIMHOCTh, IPH OIHUCAHWHM IPAaBUJIBHO TPAKTOBAThH
(Gu3MUEeCKUN CMBICT HCHOJB3YEMbIX BEIWYMH, WX OOO3HAYCHUS U EIUHUIIBI,
HaXOJUTh (POPMYJIbI, CBSA3BIBAIONINE JMAHHYIO (U3UYECKYIO BEIMYHHY C JAPYTHMHU
BEIIMYNHAMU,

OMMUCHIBAaTh M3YYEHHBIC TEIJIOBBIE CBOWCTBA TEJI M TEIJIOBBIC SIBICHUA,
UCTIONIB3YS (DU3WYECKHE BEIMYMHBI. JIaBIIGHHE Ta3za, TeMIleparypa, CpeaHssa
KMHETUYECKass PHEPrus XaoTUYECKOro ABMIKEHUS MOJIEKYJ, CPEIHEKBaJpaTUyHas
CKOPOCTh MOJICKYJ, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS DJHEprus, paboTa rasa,
KO3 (PUIMEHT TMOJE3HOr0 JeHCTBHSI TEIJIOBOTO JBUraTels, NpH OMNHCAaHUU
NPaBUJIBHO TPaKTOBAaTh (DM3UYCCKHM CMBICI HCIONB3YEMBIX BEIWYWH, HX
0003HAUECHMSI W EIUHHUIBI, HAaXOAUTh (OPMYIbI, CBS3bIBAIOLIUME JIAHHYIO
(bU3HUECKYIO BEIMYMHY C APYTUMHU BEITUUNHAM;

OMKCHIBATh U3YUCHHBIC AJEKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUUECCKUE
SIBJICHUS (TIPOLIECCHI), UCTIONB3YS (PU3NUCCKHE BEIUYHMHBI. DJICKTPUUCCKUN 3apsi,
ANIEKTPUUECKOE T10JI€, HAMPSHKEHHOCTD MOJIs, MOTEHINaN, Pa3HOCTh MOTEHIUAJIOB;
Opy  ONUCAHWM TPABWIBHO TPAKTOBATh (U3UUYECKUN CMBICI HCIOIb3YEMbIX
BEJIMYMH, WX O0O3HAYCHHs] W €IUHUIIBI, YKa3bIBaTh (OPMYIbBI, CBSI3bIBAIOIINE
JTaHHYI0 (PU3UYECKYIO BEIMUUHY C IPYTUMU BEIUYMHAMU,

aHAIM3UPOBATh (PU3WUYECKUE MPOIECCHl U SBJICHHS, UCHONB3YS (U3UUECKHE
3aKOHBI U MPUHIHUIBI: 3aKOH BcemupHoro Tsarorenus, |, 1l u Il 3akonsr HetoToHa,
3aKOH COXPAHEHHsS MEXAHUYECKON »HHEPruM, 3aKOH COXPAHEHUS HMITYJIbCa,
OPUHIUI CYMEPIO3UIMU CHUJI, MPUHLUI PaBHOINpPABUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPUIO CTPOEHUS BEIECTBA, TIa30BbIE
3aKOHBI, CBSI3b CpeHEH KMHETUYECKOW DHEPTUM TEIUIOBOTO JIBHUXKCHUSI MOJICKYN C
a0CONIOTHON TeMIlepaTypoi, MepPBbIi 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHCHUS
AJIEKTPUYECKOr0 3apsAna, 3akoH KyinoHa, mpu 3TOM pa3nuyaTh CIOBECHYIO



(GopMyIHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHE U YCIOBHS (IpaHMIIbI,
00J1aCTH) TPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TPHUHIMWIBI JACHCTBUS MaliuH, TPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inyarh YCJIOBHS MX 0€30MaCHOrO MCIHOJIb30BAaHUS B
MOBCEIHEBHOM KU3HHU;

BBIMOJHATh JKCHEPUMEHTBHl IO HUCCIENIOBAHUIO (PU3UUYECKUX SIBICHUN WU
IPOLIECCOB C HCMOJIb30BAHUEM INPSIMBIX M KOCBEHHBIX HM3MEPEHHU, NPU 3TOM
GopmynupoBaTh TpobOieMy/3amady W THIOTE3y Y4eOHOro SKCIIEPUMEHTA,
coOupaTh YCTaHOBKY U3 TNPEIJIOKEHHOTO O0OpYyAOBaHUSA, TPOBOAUTH ONBIT U
(GopMyIupOBaTh BHIBOJIBI,

OCYIIECTBIIATH MPSIMbIE U KOCBEHHbIE M3MEpeHUsl (PU3UUECKUX BEIUYUH, TIPU
TOM BBIOUPATh ONTUMAJBHBIN CIHOCOO W3MEpPEHHUs M HCIOJIb30BaTh H3BECTHHIC
METO/BI OLIEHKH MOTPEIIHOCTEN U3MEPEHHU;

UCCJIEIOBAaTh  3aBUCUMOCTH  MEXIY  (QU3MYECKUMHU  BEJIMYMHAMU  C
UCIOJIb30BAHUEM TIPSIMBIX HM3MEPEHUW, MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(GUKCUpPOBATh PE3YJbTATHl IMOTYYCHHOW 3aBUCUMOCTU (U3UYECKUX BEIUYUH B
BUJIe TaOIUI] U TpadUKOB, JejaTh BEIBOBI 110 PE3yJibTaTaM UCCIEOBAHNUS;

coOiroAaTh npaBujiia 0€30MacHOTO TpyJa NpU MPOBEJACHUM UCCICIOBAHUN B
paMKax y4eOHOTO »HKCIEPUMEHTa, YYEOHO-HCCIIEOBATEIbCKOM M MPOEKTHOM
JESITEIIbHOCTH C MCTOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB U JaOOPATOPHOTO
000OpyI0BaHUS;

pemaTh pacuy€THbIE 3a7a4dl ¢ SBHO 3aJJaHHOW (DU3UYECKOH MOJIEIbIO,
UCTIONB3Ys (PU3UYECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJa4u
BBIOMpaTh (DU3MYECKYI0 MOJENb, BBIACHATh (U3HUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOoAUMBIE NIl €€ PEIIeHUs, MPOBOAUTH Pacdy€Thl U OIEHUBATH PEATBHOCTH
MOJTyYEHHOTO 3HaYeHUS (U3HUECKON BETUIUHBL;

peniaTh Ka4eCTBEHHBIC 3aJaul. BHICTPAUBATh JIOTUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXKIEHUU C OMOpOd Ha H3yUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U
busnueckue sBICHHUS,

UCIIONIb30BaTh ~ TPW  pEIIeHMH  Y4eOHBIX  3a7ad  COBPEMCHHBIC
uH(OpPMAIIMOHHBIE TEXHOJIOTUU JJIsi TIOUCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETAIIUU
U TIPEJICTaBICHUS y4eOHOW M HAYYHO-TIONMYJISAPHON MH(POpPMAIUHU, MOJTYICHHONU W3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHATM3UPOBATH MOTydyaeMyto HHGOpMaIIHIo;

PUBOJUTH MMPUMEPHI BKJIa/Ia POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3HKOB B
pa3BUTHE HAayKH, OOBSICHEHHE TMPOIECCOB OKPYXKAIOIIET0 MHUPA, B pPa3BUTHE
TEXHUKHA U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKe B MOBCETHEBHOM KU3HU
i obecriedeHus 0€30MacCHOCTH MPU 0OpalleHUH ¢ MpUOOpaMU U TEXHUYECKUMU



yCTpOMCTBaMU, Uil COXPAHEHUS 3JJ0POBbs M COOJIOJEHUS HOPM 3KOJIOTHMYECKOTO
MIOBEJICHUS B OKpY KarolIen cpeje;

paboTaTh B TpyHme C BBINOJHEHHEM Pa3IUYHBIX COLMAJIBHBIX pOJIEH,
IUIAaHUPOBaTh pPabOTy TPYNIbl, pPAIMOHAIBHO pACHIpENeNiaTh OOA3aHHOCTH U
TUTAHUPOBATH JIEATEIBHOCTh B HECTAHIAPTHBIX CUTYAIUSAX, aJCKBAaTHO OLCHUBATH
BKJIAJ] KQX/I0T0 U3 YYaCTHUKOB IPYIIbI B PEIICHUE pACCMaTPUBAEMON MPOOIIEMBI.

K kxonmy oOydenuss B 11 kuacce mpeaMmeTHbIe pe3ynbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM

JAEMOHCTPUPOBATh Ha MpUMEpPax pojb U MecTo (QU3uKu B (HOPMUPOBAHUU
COBPEMEHHON Hay4YHOW KAapTUHBI MHpA, B Pa3BUTHH COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B TMPAKTHUUECKON MAEATENbHOCTU JIOAEH, LEIOCTHOCTh U €AMHCTBO
(pu3nyecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBIl TNPUMEHEHUS U3YUYEHHBIX (U3MUECKUX MOJIeTeH:
TOYEUYHBIN INEKTPUUYECKHUN 3apsil, Jyd CBETA, TOYECYHBIM UCTOYHUK CBETA, sAJIEpHAs
MOJIEJIb aTOMa, HYKJIOHHAsh MOJENb aTOMHOIO sjpa MNpU pelleHud (PU3ndecKux
3ajady;

pacrio3HaBaTh (hU3MUYECKUE SBICHUS (MPOLIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB JJICKTPOJMHAMUKHA M KBAHTOBOHM (DM3HMKU: AJIEKTpUUYECKAs MPOBOJAUMOCTD,
TETJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JACUCTBUS TOKA, B3aMMOJCHCTBUE
MarHuTOB, DJIEKTPOMArHUTHAs WHAYKIUS, JEeWCTBUE MArHUTHOTO TIONS Ha
NPOBOJHUK C TOKOM W JBHWXKYIIMICS 3apsij, DJIEKTPOMArHUTHBIC KONIeOaHWS U
BOJIHBI, TPSMOJMHEIHOE paclpoCcTpaHEHHE CBETa, OTpPa)XKEHHE, IPEeIOMIICHUE,
uHTepdepeHuus, audpakimus ¢ TOJAApU3alMs  CBETa, MAWCIEpPCHS  CBETa,
dorosnexTpudeckuii 3pdhekt (hoTodddeKT), CBETOBOC AaBICHUE, BOSHUKHOBCHHE
JUHEWYaTOro CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAas U HCKYCCTBEHHAs
PaMOaKTUBHOCTD;

ONMCHIBATh M3YYCHHBIC CBOWCTBA BEIIECTBAa (DJIEKTPUYECKHE, MAarHUTHBIC,
ONTHYECKUE,  OAJIEKTPUYECKYID  MPOBOJUMOCTH  pa3IMYHBIX  Cpea) |
ANICKTPOMArHUTHBIC SIBICHUS (MIPOIIECCHI), HUCMONB3Ys (PU3MUYCCKUE BEITHUMHBI:
DIIEKTPUYUECKUN 3apsijl, CHJIa TOKa, JJCKTPUYECKOE HATpSIKEHHUE, IIEKTPUIECKOe
COIPOTHUBJICHHUE, PA3HOCTb MOTEHIIMAJIOB, IEKTPOABIKYIIas cuiia, paboTa TOKa,
MHIYKIUS MarHUTHOTO Mo, cuia Awmmepa, cuna JlopeHiia, WHIyKTHBHOCTH
KaTyIIK{, HEPTUs 3JIEKTPUUYECKOrO0 M MAarHUTHOTO TOJeH, Mepuoa W 4YacToTra
KonmebaHuii B KoJeOaTeNbHOM KOHType, 3apsil H CWia TOKa B TMpOLEcce
rapMOHUYECKUX DJIEKTPOMArHUTHBIX KoJieOaHUH, (OKYyCHOE paccTOsHUE U
ONTHUYECKass CWja JUH3BL, MPHU OMHCAHWW TPABUIBLHO TPAKTOBATh (HHU3MUECKUN
CMBICTT HCIIOJNIB3YEMBIX BEIWYWH, WX O0O0O3HAUCHUS W EIUHUIBI, YKa3bIBaTh
GopMysbl, CBA3BIBAOIIME JAaHHYIO (U3WYECKYI) BEIMYUHY C JPYTHMH
BEJIMYUHAMU;



ONHUCHIBATh M3YyYEHHBbIE KBAHTOBBIC SIBJICHUS M TPOIECCHI, HCIONb3Ys
(¢u3nUecKue BEIMYMUHBI. CKOPOCTh JJEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPrUs U UMMyJbc (OTOHA, MEPUOJ MoJypacnaja, SHEPTUs CBSI3U
aTOMHBIX S7ep, TPH OMHCAHWHM TPABUIBLHO TPAKTOBATh (PU3WYCCKUN CMBICT
UCTIONb3YEMbIX BEJIMYUH, UX O0O3HAYEHMS M EIUHHUIIbI, YKa3blBaTh (OPMYIIbI,
CBSI3BIBAIOIINE JIAHHYI0 (DU3UYECKYI0 BEIWMYMHY C JPYTUMH BEIHMYWHAMU,
BBIUUCIISTH 3HaUeHUE (PU3HUECKON BETUUMHBL;

aHATM3UPOBATh (PU3WYECKUE TMPOIECCHl W SBJICHHS, UCHONIB3YS (U3HUECKHE
3aKOHBI U MPUHLUMNBI: 3aK0OH OMa, 3aKOHBI MOCJIEIOBATEILHOI0 U MapalljIeIbHOTO
COEIMHEHUSI TPOBOJHUKOB, 3aKkoH Jlxkoyns—JleHna, 3akOH 3JIEKTPOMarHUTHOM
WHIYKIWU, 3aKOH MPSIMOJIMHEHMHOTO paclpOCTPaHEHHUS CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJTOMJICHUSI CBETa, ypaBHeHHe ODiHIITeNHHa aisi (oTodrddexra,
3aKOH COXPAHEHUS SHEPrUU, 3aKOH COXPAHEHUS HMMIYJIbCA, 3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsifa, 3aKOH COXPaHEHHUs MacCOBOT0O 4HCIia, mocTynarsl bopa,
3aKOH PaJIMOaKTUBHOIO pacmaja, Ipyu 3TOM pa3inyarh CIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €r0 MaTeMaTH4YeCKOE BBIpAKEHUWE U YyCIOBUS (TpaHHUIbI, O00JIACTH)
MPUMEHUMOCTH;

OIpEIENATh HAPABJICHUE BEKTOPA MHAYKIIMM MATHUTHOTO TOJISI TPOBOIHHUKA
C TOKOM, cwiibl AMriepa u cuiibl JIopeHia,

CTPOUTh M OIKCHIBaTh HM300pa)K€HUE, CO3/1aBaeMOE IUIOCKUM 3E€pKaJioM,
TOHKOM JIMH30M;

BBITIOJIHSITh DKCIEPUMEHTBHI 1O HCCIACAOBAHUIO (PU3MUECKUX SBICHUN W
NPOLIECCOB C HCMOJIB30BAHUEM MPSIMBIX M KOCBEHHBIX HM3MEPEHHIl: MpPU 3TOM
GopmynupoBaTh TpoOieMy/3amady M THIOTE3y Y4eOHOro 9SKCIIEPUMEHTA,
coOupaTh YCTaHOBKY U3 TNPEIJIOKEHHOTO O0OpYyAOBaHUS, TPOBOAHUTH OMBIT U
(bopMyIUpOBaTh BHIBOJIBI,

OCYUIIECTBIISATh MPSIMbIE U KOCBEHHBbIE M3MEpPEeHUS (PU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CMOCOO0 WM3MEPEHUsI U HUCIOJIb30BAaTh H3BECTHBIC
METO/bI OLIEHKU NOTPEIIHOCTEN U3MEPEHUN;

UCCIE0BaTh 3aBUCUMOCTH  (PU3MUECKUX BEJIMYHMH C HCIOJIb30BAHUEM
OPSIMBIX HM3MEPEHHWI: TpU ITOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHUPOBATH
pe3ynbTaThl MOJTYYEHHOW 3aBUCUMOCTH (M3WYECKUX BEJIUYWH B BHJIC TAOJHI] U
rpaduKoB, IeJaTh BBIBOJBI 110 PE3yJIbTaTaM HUCCIICTOBAHNUS;

coOJro1aTh MpaBwia 0e30MacHOro TpyJa MPU MPOBEACHUU HCCICIOBAaHUN B
paMKax y4eOHOTrO OJKCHEepUMEHTa, Y4YeOHO-MCCIIEIOBATEIIbCKON M MPOEKTHOU
JESITEIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTEIBHBIX YCTPOWUCTB M JTAOOPATOPHOTO
000py1I0BaHMUS;

pemath pacuy€THhIE 3aJayll C SBHO 3aJaHHOW (PU3WYECKON MOJIETbIO,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3a/1a4u



BBIOMpATh (PU3MUECKYI0 MOJENb, BBIACHATh (PU3NUYECKHE BEITUYMHBI U (DOPMYIIBI,
HEOOXOIUMBIE Al €€ pElIeHUs, MPOBOJUTH pPacuéThl U OLEHUBATh PEATbHOCTD
MOJYYEHHOT 0 3HaYeHUS (PU3MUECKOI BETUIUHBDI;

pelaTh KaueCTBEHHbBIE 3aaY. BHICTPAUBATh JIOTUYECKU HETPOTUBOPEUUBYIO
HETMOYKY pacCyXJIEHUH C OMOpOM Ha H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
(pusnueckue sBICHUS;

UCTOJNBb30BaTh ~ MPH  pEIIEHHH  y4yeOHBIX  3aJa4  COBPEMEHHBIC
uHGOPMAIIMOHHBIE TEXHOJIOTUU JAJISl TIOUCKA, CTPYKTYPUPOBAHUSA, UHTEPIPETALUU
U IPEJCTABICHUS Yy4eOHOM M HAay4yHO-TIONYJspHOW MH(OpMaLUu, MOJy4YEHHOU W3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKU aHAM3UPOBAThH MOTydyaeMy0 HH(OpMaIIHIO;

OOBSICHATh MPHUHLMIBI JEHCTBUS MAIUUH, MNPUOOPOB M TEXHUYECKUX
YCTPOWCTB, pa3nuyaTh YCIOBHUA MX OE30MACHOTO MCIIONB30BAaHUs B MOBCEAHEBHOM
KU3HU;

NPUBOANTH MPUMEPHI BKJIaJa POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCTOJIb30BaTh TECOPETHUECKUE 3HAHMA NO (U3MKE B MOBCEIHEBHOM KHU3HU
g obecriedeHrss 0€30MacCHOCTH MpU 0OpalleHUH ¢ NpUOOpaMU U TEXHUYECKUMU
yCTPONCTBAMHU, AJISl COXPAHEHUS 3/10pOBbS U COOJIIOJICHUS] HOPM HKOJOTHYECKOTO
MOBEJICHUSI B OKPYKAIOIIEH CPENE;

paboTath B TpyHme C BBIIOJHEHUEM Ppa3IUYHbIX COLMAJIBHBIX PpOJIEH,
IUTAHUPOBaTh pabOTy TPYNIBl, paIlMOHATBHO pAcCTIpenesaTh OOS3aHHOCTH W
IUIAHUPOBATh JEATENIBHOCTh B HECTAHJAPTHBIX CUTYyalUsIX, a/leKBaTHO OLICHUBATD
BKJIaJ] KOKIOTO U3 YYaCTHUKOB TPYIMIBI B PEUICHHE pacCMaTpUBAEMON MPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
Kosmn4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB H TeM uudpoBbIe
Ne n/n P Kontpoabnbie | IlpakTuueckue (wiepp )
MPOrpaMMblI Bcero odpa3oBaTejIbHBIE
padoThbI padoThI
pecypcsl
Paznen 1. ®PU3UKA U METOAbl HAYUHOTI'O ITIO3HAHUSI
Bbu6mmoreka IJOK
1.1 ) 2
HBHKA H METOJIB! HAYHHOTO TOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
bubauoreka [JOK
21 Kunemariia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2 7
Auramika https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
AKOHBT COXPAHCHILT B MEXAHHIRE https://m.edsoo.ru/7f41bf72
Hroro no pasneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMUKA
31 OCHOBBI MOJIEKYIISIPHO-KUHETUYECKON 9 1 bubnmnoreka [{JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBEI TEPMOAHHAMIKIL https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHUS BEI[ECTBA. 5 bubnuoreka LIOK

®a3oBbIE TMEPEXO bl

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



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

Hroro no pazneny

24

Paznea 4. QJIEKTPOJMHAMUKA

but6mmoreka [JOK
4.1 3 10
fleKTpoCTaTHia https://m.edsoo.ru/7f41bf72
42 ITocTosiHHBIN neKTpUYEeCKUi TOK. Toku B 12 bubnuoreka [IOK
' pa3IUYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KJIACC

Kosmn4yecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieoB U TeM uudposbie
Ne ni/m P Konrpoabusie | IIpakTHyeckue (uuhp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. DJIEKTPOJAUHAMUKA
11 MarautHoe nosie. DJIeKTpoMarHuTHas 11 1 3 bubnunoreka [IOK
' MHIYKIMS https://m.edsoo.ru/7f41c97c
Utoro no pazueny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4YecKHEe U SJIEKTPOMATrHUTHBIE 9 1 bubnunoreka [IOK
' KoJIeOaHust https://m.edso0.ru/7f41c97c
59 MexaHn4yecKue 1 3JEKTPOMarHuTHhIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onuka 10 3 bubmorexa TOK
https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pasnea 3. OCHOBBI CIEIIMAJIbHOM TEOPUHA OTHOCUTEJBHOCTH

31 OcHOBBI CTIEIMAIEHON TEOPUHU 4 1 bubnunoreka [JOK
' OTHOCUTEINBHOCTH https://m.edso0.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
but6mmoreka [JOK
4.1 i
MEMEHTSL KBAHTOBOH ONTHKH 6 https://m.edso0.ru/7f41c97c
4.2 Crpoenue aToma 4 bu6nuotexa LIOK



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

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

4.3 ATOMHOE SIIpO

but6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMHUU U ACTPODPU3UKHN

5.1 DJeMEHThI aCTPOHOMHH M acTPOU3HKH 7 nggﬁg}fgggﬁﬁmmgk
Hroro no pazneny 7
Pa3znen 6. OBOBLIAIOUIEE IOBTOPEHUE

6.1 O6o001maroiiee NOBTOPEHHE 4 ]stfgg;j&?:g;grouﬁfﬂcg?c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




HOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
Kouun4yecTBo 4acoB DJIeKTPOHHbIE
Ne JlaTa nudpoBLIe
Tema ypoka Kontpoabublie | IlpakTnueckue p
n/n Bceero u3yyeHusi | oOpasoBaTesbHbIE
padoThbI padoThI
pecypchl
®dusuKa — HayKa o0 PUPOJIE.
1 Hayunsie MCT(})]K bl HO?I;)HEI:HIiI 1 bubmorexa [TOK
i A https://m.edsoo.ru/ff0c32e2
OKPYXAIOIIEro MUpa
Poib 1 MecTO u3uKH B
5 (hOpMHPOBAHNUN COBPEMEHHOM 1 bubnuorexa [JOK
Hay4YHOM KapTHHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAaKTHUUECKOH JeATeIbHOCTH JIIOeH
MexaHuueckoe JBUKECHHE.
OTHOCHTEIIBHOCTh MEXaHUYECKOTO bubnunoreka [JOK
3 1
newxkeHus. [lepemenienue, CKOpoCTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
4 PaBHOMEpHOE TIPSIMOJIMHEUHOE 1 bubnunoreka [JOK
JIBUKCHHUE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE PSIMOJIMHENHOE 1 bubnuoreka IIOK
IBUXEHUE https://m.edsoo.ru/ff0c372e
5 CBoOoiHOE mazieHne. Y CKopeHue 1 bubnunoreka [{JOK
CBOOOTHOTO MaJICHUS https://m.edsoo.ru/ff0c39cc
KpuBosmHeiiHoe 1BUKEHHE.
. bubmmoreka [JOK
7 JIBrxeHrne MaTepruaTbHOU TOUYKH TI0 1
https://m.edsoo.ru/ffOc3ada
OKPYXHOCTH
8 [Ipunuun otHocurensHOCTH ["ammies. 1 bubnuotexa LIOK



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

NHepuuanbHble CHCTEMBI OTCUETA.
IlepBb1it 3ak0H HbroToHa

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [Ipunmun

bubnuoreka [JOK

9 Cynepno3uuuu cui. Bropou 3akoH
P B P https://m.edsoo.ru/ffOc3be8
HeroTona niist MaTepuaibHOU TOUKU

10 Tperun 3akoH HeroTOHa 111 bubaunoreka LIOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3aKoH BCEMUpPHOro TsroteHus. Cuia

11 TspkecTu. IlepBas kocmuueckas bubmmorexa [TOK

P https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnunoreka [IOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoaddunueHnt tpenus.

13 Cuna cﬁn OTI/IBJIe}(Ii;(is)I npu I[BI/II;(CHI/II/I bubmorexa TOK

P P https://m.edsoo.ru/ffOc3f76
TeJa B AKUJAKOCTH WIH ra3e
[TocTynarensHOE U BpalaTeabHOE

1 JBUO)KEHHE a0COTIOTHO TBEPAOTO Tela. bubnunoreka [JOK
MowmenT cuibl. [leuo cumel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPJIOTO TeJa
NMnynbc MaTepranbHON TOUYKH,

15 CUCTEMBI MaTEPUAIBHBIX TOYEK. bubnuotexa LIOK
Nmnynsc cuiel. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMIylbca. PeakTuBHOE TBUKEHUE
PaGoTta 1 MOIITHOCTH CHIIBIL.

16 Kunernueckas sHeprusi MarepuaibHOM bubnunorexa [JOK
Touku. Teopema 00 W3MEHEHUN https://m.edsoo.ru/ff0c4502
KMHETHYECKOM SHEPTUH

17 IToreHumanbHas YHEPrUsl. bubnuotexa LIOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTeHnumanpHast SHEPTUS YIPYTO
neOPMUPOBAHHOU TIPYKUHBI.
[ToTennmanpHast SHEPTHUS Tella BOJIU3H
MOBEPXHOCTU 3eMIIH

https://m.edsoo.ru/ffOc461a

18

[ToTeHnuanbHbIEC U HEMOTEHIIUATIbHbBIE
cuiibl. CBsi3b paboTHI
HEMOTEHI[UAIBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKOH SHEPTUU CHCTEMBI TE.
3aKOH COXPaHEHUSI MEXaHUYECKOU
SHEPTUu

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

19

JlaGopaTopHas pabora
«HccnenoBanue cBsizu pabOTHI CUIIBI €
M3MEHEHHEM MEXaHWYEeCKOU YHEPTUN
TeJa Ha IPUMEPE PACTSIKCHHS
PE3MHOBOTO KIyTa»

20

KonTponpHas pabora no Teme
«Kunematuka. JluHaMuka. 3akOHbI
COXpAHEHUSI B MEXaHUKE»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE NOJIOKEHHS MOJIEKYIISIPHO-
KUHETUYECKON Teopur. bpoyHOBCKOE

nswxenue. Juddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTtep JBUKEHUS U
B3aMMO/ICHCTBUS YACTHI] BEIIECTBA.
Moienu cTpoeHus Ta30B, KUAKOCTEN
U TBEPABIX TEI

23

Macca mounekyin. Konnuecto
BeulectBa. [loctositHHas ABoraapo

24

TemoBoe paBHOBecue. TeMmmepaTrypa
u e€ usMmepenue. lllkana reMneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Lenbcus

Wneanpueiii raz B MKT. OcHoBHOE

bubnuoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AGcomoTHas TemrepaTypa Kak Mepa

26 CpelHel KUHEeTHYECKOM SHepruu bubnmoreka [{JOK
JBHKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeiipona

27 3akoH /lanbToHa. ['a30BbIC 3aKOHBI
JlaGopaTopHas pabora

08 «HMccnenoBanue 3aBUCUMOCTH MEXKIY
napaMeTpamMu COCTOSHUS
Pa3peKEHHOTO raza»

29 M3omnporieccrl B HIeaaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaduyeckoe npeacTaBieHue https://m.edsoo.ru/ff0c570e
Bryrpennss sneprus
TEPMOJMHAMUYECKOU CUCTEMBI U
crocoObl ee m3MeHeHus1. KommyaecTBo bubnunoreka [JOK

30 TEIUIOTHI U pabota. BuyTpeHHss https://m.edso0.ru/ff0c5952
SHEPrus OJHOATOMHOTO UEAIBHOTO
rasa

bubnuoreka [JOK

31 Buzet renonepesiatin https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMI0EMKOCTh BEIIECTBA.

32 KonunuecTBo TemioTel npu bubmmorexa [TOK

. https://m.edsoo.ru/ff0c5¢36
Terionepenade. AauadaTHbIN Mmpolecc
[IepBblil 3aKOH TEPMOAMHAMUKH U €TO bubnuotexa LIOK
33 IIPUMEHEHUE K U30IIpolieccam https://m.edsoo.ru/ffOc5efc
34 HeoGpatumocTth mpo1ieccoB B bubnunorexa [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoze. Bropoi 3akoH
TCPMOANHAMUKHA

https://m.edsoo.ru/ff0c6230

[Tpunnun aeitictus u KI1J[ TemioBoi

bubnuoreka [JOK

35
MAILIVHBI https://m.edsoo.ru/ff0c600a

36 Hukn Kapuo u ero KITJ1

37 DKOJIOTUYECKUE TPOOIEMBI
TEII0IHEPTETHUKU

38 O6o06marmuit ypok «MomeKynspHast bubnuorexka [JOK
¢uznka. OCHOBBI TEPMOIUHAMUKI https://m.edsoo.ru/ff0c6938
KonTposnbHas pabora no Teme

39 «MonekynspHasi ¢puzuka. OCHOBBI bubmorexa TOK

Y ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMHUKHU»

40 [TapooOpazoBanue U KOHIEHCAITHS. bubnunoreka [IOK
Hcnapenue u kunexnue https://m.edso0.ru/ff0c63b6
AOGCOmIOTHAS ¥ OTHOCUTENbHAS

41 BJIQXKHOCTB BO31yxa. HachIeHHbIN bubnnorexa HOK

yx. https://m.edsoo.ru/ff0c64d8
nap
TBepnoe teno. Kpucramnnueckue u

42 aMmopQHbIe TeIa. AHU30TPOIHUS bubnunorexa [JOK
CBOHUCTB KpHCTAILIOB. JKuakue https://m.edso0.ru/ff0c65f0
kpuctauibl. COBpeMEHHbBIE MaTepHUaITbI
[InaBneHue u KpUCTAIA3AIIHSL.

bubmmoreka [JOK
43 VY enpHas TEmuoTa IJIABJICHUS.
https://m.edsoo.ru/ff0c6708
Cybnumarnust

44 VYpaBHeHHE TeMmI0BOro OanaHca bubmorera [IOK

https://m.edsoo.ru/ff0c6820

45 DnexTpu3anus Tell. DIEKTPUIECKUN bubnunorexa [JOK

3apsan. I[Ba BUJA SJICKTPUYICCKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
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3apsI0B

[IpoBOIHUKH, AUIIEKTPUKHU U

46 IIOJIYIIPOBOIHUKH. 3aKOH COXPaHEHUS En6morexa HOK
yip ' P https://m.edsoo.ru/ffocébcc
AIIEKTPUIECKOTO 3apsia
B3aumoeuctsue 3aps10B. 3aKOH
bubnuoreka [JOK
47 Kynona. ToyeuHbn 31€KTpUYECKUN
https://m.edsoo.ru/ff0c6ce4
3apsn
HanpsxkeHHOCTB 3JIEKTPUYECKOTO
48 noJist. [IpuHnun cynepno3unuu bubnuorexa [JOK
EKTPUUYECKUX NoJIeH. JInHun https://m.edsoo.ru/ff0c6df2
HATPSHKEHHOCTH
PaGora cuit 351eKTpoCTaTHIECKOTO
49 moud. Ilorennman. PazHocTs bubmmorexa LOK
' ' https://m.edsoo.ru/ff0c6f00
MIOTEHIIHAJIOB
I[IpoBOIHMKHY ¥ TUDIIEKTPUKH B
P P bubnuoreka [JOK
50 AJIEKTPOCTATUICCKOM TIOJIC.
https://m.edsoo.ru/ff0c7018
JlvpnexTpuyeckas IpOHUIIAeMOCTh
bubnuoreka [JOK
51 OnekrpoeMkocTh. KoHaencaro
P A P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTh TIOCKOTO
bubnuoreka [JOK
52 KOHJIEHCATOPa. DHEPTus 3apsKEHHOTO
https://m.edsoo.ru/ff0c72c0
KOHJICHCATOPA
53 JlabopaTtopHnas padota "H3mepenue
AMEKTPOEMKOCTH KOHAeHcaTopa'
[IprHUIMT KEUCTBUS U IPUMEHEHHUE
54 KOHJICHCATOPOB, KOITMPOBAIBHOTO

anmnapara, CTpyWuHOTO IIPUHTEPA.
DIeKTpoCTaTUYECKas 3alUTa.



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

3a3eMIIeHHE AIEKTPOIpuOOpOB

55

DIEKTPUYECKUM TOK, YCIOBUS €ro
cymectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsixenue.
Comnporusnenne. 3akoH Oma jyist
y4JacTKa Lenu

56

[TocnenoBarensHOE, MapaiesIbHOE,
CMEIIIaHHOE COETMHEHUE
npoBOAHUKOB. JlabopaTopHas paboTa
«/3yyeHne cMeIaHHOTO COeIMHEHUS
PE3UCTOPOB»

bubnuorexka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaGoTa 1 MOIIHOCTB AIIEKTPUIECKOTO
Toka. 3akoH J[xoynsa-Jlenna

bubnuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma 151 IOJTHO# (3aMKHYTOI)
anekTpuueckoit nenu. Koporkoe
3ambIkanue. JJabopatopHas pabota
«M3mepenne DJIC UCTOYHMKA TOKA U
€ro BHYTPEHHET0 CONPOTHBIICHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc7ae0

59

DNeKTpOHHAs! TPOBOUMOCTH TBEPIBIX
METAJIOB. 3aBUCHUMOCTh
COHpOTHBJ’IeHHSI METAJIJIOB OT
teMieparypbl. CBEpXIpOBOIUMOCTh

60

DNEeKTPUYECKNU TOK B BaKyyMe.
CBoucTBa 3JIEKTPOHHBIX TyYKOB

61

[TomynpoBOIHUKH, UX COOCTBEHHAS U
npuUMecHast MPOBOIUMOCTh. CBOMCTBA
p—n-nepexoaa. [TomynpoBoaHUKOBBIE
npubopsI

bub6mmoreka [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

DNEeKTpUYECKUH TOK B pacTBOpax u
pacIuiaBax 3J1€KTPOJIUTOB.

bubnuoreka [JOK

62 DNeKTpoIUTUYECKas AUCCOLUALIMSL. L https://m.edsoo.ru/ff0c82ba
OnexTpoaun3
DNEeKTPUYECKUU TOK B razax.

63 CaMmocTOATENbHBIN U 1 bubnmoreka [{JOK
HECaMOCTOSITEbHBIN pa3psAl. MoJHusL. https://m.edsoo.ru/ff0c84ae
[Lmazma
DnexTpuyeckue Npudopsl U
YCTPOWCTBA U UX IPAKTUYECKOE bubnuoreka [IOK

64 1
npumeHenue. IIpaBuna TeXxHUKN https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O06o0marmuii ypok 1 bubnmoreka [{JOK
«DJIEKTPOIMHAMUKA» https://m.edsoo.ru/ff0c88be
KonTposasHas pabora no Teme

66 «Qnekrpocraruka. [locTosHHbIN 1 bubnunoreka [JOK
ANEeKTpUYeCcKui TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3INYHBIX CPEaax»

67 PesepBHbliil ypok. KoHTpoiabHas 1 bubnunoreka [JOK
paboTa no Teme "DIeKTpoANHAMHKA" https://m.edsoo.ru/ff0c8c56

68 PezepBHbIil ypok. O600maronmii ypok 1 bubnuotexa LIOK
no teMaM 10 kacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

[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 KIIACC

Kosmn4yecTBo 4acoB DJIeKTPOHHbBIE
° a u¢poBbI
Jrj;n Tema ypoka Beero Kontpoabubie | IIpakTuyeckue i[:;‘leﬂﬂﬂ EﬁiﬂZBa:eﬂbnme
padoThbI padoThI pecypebi
[TocTosIHHBIE MAarHUTHI U UX

1 B3auMoOAercTBHE. MarHuTHOE MOJIE. 1 bu6mmoreka [IOK
Bexrop MarHuTHON MHAYKUMH. JIMHUK https://m.eds00.ru/ff0c9778
MarHUTHOM MHIYKIIUU
MarauTHoe€ 1osie MpOBOJAHUKA C
TokoM. OmbIT DpcTeaa. bubnuorexa [JOK

2 . 1
B3aumoneiictBrue MpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopnas pabota «3yuenue 1 1 bubnunoreka [IOK
MAarHUTHOTO TI0JIS KaTYIIKA C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBMe MarHUTHOTO MOJIA HA
MPOBOJIHUK ¢ ToKOM. Cuiia Amrmepa.

4 JIaGopatopHas pabota 1 1 bubnuoreka IIOK
«HcciaenoBanue NeUCTBUSA https://m.edsoo.ru/ff0c9acO
MIOCTOSIHHOTO MarHUTa Ha PaMKy C
TOKOM»

JlelicTBME MarHUTHOTO MOJIS Ha

5 JTBUXKYIITYIOCS 3apsDKCHHYIO YaCTHILY. 1 bubnmnoreka [{JOK
Cuna Jlopenna. PaboTa cuibl https://m.edsoo.ru/ff0c9df4
JlopeHua
OnexktpoMarauTHas MHAyKUus. [loTok

6 BEKTOpa MarHUTHOM MHAyKIuu. /1C 1

WHAYKLIUHU. 3aKOH 3JIEKTPOMarHUTHON



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

naaykuuu ®apanes

JIaboparopnast pabota
«HccaenoBaHue sIBICHUS
ANEKTPOMATHUTHOW UHIYKIIUU»

bubnuoreka [JOK
https://m.edsoo.ru/ffOcal50

NunyktuBHOCTD. SIBIICHHE
camounaykuuu. IJIC caMOMHIyKITNH.
DHeprus MarHuTHOTO MOJISl KaTYIIKH C
TOKOM. DJIEKTPOMArHMTHOE M0JIE

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

Texuuueckue ycTpoucTBa M HX
MPUMEHEHHUE: TIOCTOSTHHBIE MarHUTHI,
AJIEKTPOMATHUTHI, 3JIEKTPOBUTATEb,
YCKOPHUTEIIN 3JIEMEHTapPHBIX YaCTHII,
WHIYKITMOHHAS TIeYb

10

Oo6o06maromuit ypok «MarHuTHOE
noJie. DIIEKTPOMarHUTHAsT WHIYKIIHSI»

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

11

KonTpomnpHas pabora no Teme
«MarsuTHoe 110JI€.
DneKTpOMarHuTHasi MHAYKLIHS

bubmmoreka [JOK
https://m.edsoo.ru/ffO0cad58

12

CB0OOIHBIE MEXaHUYECKUE
KoJjebanus. 'apmoHnyeckue
KoJjiebaHus. YpaBHEHUE
TrapMOHHMYECKHX KOJICOaHUH.
[IpeBpatieHre sHEPTUU

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

13

JlabopaTtopnas pabota
«HccnenoBanue 3aBUCUMOCTH
nepuoa MajbIx KoJieOaHui rpy3a Ha
HUTH OT JAJUHBI HUTH U MacChl Tpy3a»

14

Konebarenbubin koHTYp. CBOOOIHBIE

bubmmoreka [JOK
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

SJICKTPOMArHUTHBLIC KoJieOaHus B
nacaJbHOM KoJie0aTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHNYCCKUMU U
SJICKTPOMAriuTHBIMU KoJIeOaHUSIMU

15

®opmyna TomcoHa. 3akoH
COXpaHEHUs YIHEPTHH B UJCATHHOM
KoJiebaTeIbHOM KOHTYpe

bubnuoreka [JOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o0 3aTyxaronmx
KoJieOaHusX. BeIHYXICHHBIC
MexXaHudeckue Kojiebanus. Pesonanc.
BriHyXI€HHbBIE 2JIEKTPOMAarHUTHBIE
KoJe0aHus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

HepeMeHHHI/I TOK. CI/IHyCOI/IIIaJH)HI)II/I
INEPEMCHHBIU TOK. MoIHOCTb
MNEPpEMCHHOI'O TOKaA. AMHJ'II/ITYI[HOG u
ACUCTBYIOIICC 3HAYCHNUEC CHUJIBI TOKA U
HaIPAKCHUA

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [Iponssozactso,
nepeaaya u norpedieHue
AIEKTPUUECKOUN SHEPTUH

19

Y CTpoCTBO U IPAKTUYECKOE
[IPUMEHEHUE DIIEKTPUYECKOrO 3BOHKA,
reHeparopa IepeEMEHHOI0 TOKa,
JIMHUH dJIEKTpoliepeaay

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

20

OKOJIOTHYECKHUE PUCKH NPH
MIPOU3BOJICTBE 3JEKTPOIHEPTUHU.
Kynprypa ncnons3oBanus
3JIEKTPO3HEPTUU B IOBCETHEBHOU
KUZHU



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

MexaHnndeckue BOJIHBI, YCJIOBHA
pacnpoctpanenus. [lepuoa. Ckopocthb

bubnuoreka [JOK

21 pacupoCTpaHEHHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
ITonepeunsle ¥ MPOJOJIbHBIE BOJTHBI
3Byk. CkopocCTh 3ByKa. ' poMKOCTh bubnmoreka [{JOK

22
3ByKa. BeicoTa ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTpOMarHUTHbIE BOJIHBI, UX

23 CBOMCTBA U CKOpocTh. [IIkama bubmmorexa I[JOK

https://m.edsoo.ru/ffOccfe0

AJIEKTPOMATHUTHBIX BOJIH
[TpuHLIUIIBI PAAUOCBA3H U

24 TeneBUAcHUs. Pa3BuTre cpeacTs
cBs3u. Pagnonokanus

o5 Kontponsnas pabdora «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsamonnHeHOE pacpOCTpAHEHUE

26 CBETA B OJHOPOJIHOM CpeLeE. bubnunorexa [JOK
ToueuHblll HCTOYHUK cBeTA. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHne cBeTa. 3aKOHbI

27 oTpaxeHus ceera. [loctpoenue bubnworexa TIOK

https://m.edsoo.ru/ffOcd4e0

n300pa’keHNH B TNIOCKOM 3epKaie
IIpenomnenue ceera. [lonnoe
BHYTpEHHee oTpaxeHnue. IIpenenbHpin bubnuotexa LIOK

28 YrOJI IIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7{6
OTpaXKeHUs
JlabopaTtopnas pabora «M3mepenne bubnunoreka [JOK

29 MoKa3aresisi NPeJIOMJICHHS CTEKIIa) https://m.edsoo.ru/ff0cd67a

30 JIunzel. [locTpoenue nzoOpaskeHuii B bubnuotexa LIOK



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
https://m.edsoo.ru/ff0cd67a

nuH3e. Popmyna TOHKOU JIMH3BI.
VYBenu4eHue JIMH3bI

https://m.edsoo.ru/ffOcddle

JlaGopaTopHas pabora

31 «HccnenoBanue CBOUCTB
M300paKCHUI B IMH3AX»
Hucnepcus ceera. CII0KHBINA cOCTaB

39 oenoro ceera. Llpet. JJaboparopHas
pabora «HabmoaeHne nucrepcuun
CBETa»

33 HNuTtepdepenmus ceera. dudpakmms bubnunoreka [IOK
ceera. JludpakunonHas pemeérka https://m.edsoo.ru/ff0ced22

34 [Tonepe4HOCTh CBETOBBIX BOJIH. bubnuoreka LIOK
[Tongpusanusa cera https://m.edsoo.ru/ffOcf02e
Ontuueckue MpuOOPHI M YCTPOMCTBA U

35 yCIIOBHSA UX 0€30MaCHOTO MPUMEHEHUS
I'panuIpl IPUMEHUMOCTH

36 KJIaccuyeckou MexaHuku. [loctynarsl bubnmnoreka [{JOK
CIEUAIbHOU TEOPUH https://m.edso0.ru/ff0cf862
OTHOCHUTETBHOCTHU
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH.

37 3amejieHne BpEeMEHH U COKpaIleHue bubmorexa TOK
- https://m.edsoo.ru/ffOcfa42
DHEeprusi ¥ UMITYJIbC PEIATHUBACTCKON

38 yacTHIlbl. CBSI3b MAcChl C SJHEPTUEN U bubamorexa TIOK
HMITYIbCOM. DHEPIHS HOKOS! https://m.edsoo.ru/ffOcfc68
KonTponbnas pabora «OnTuka.

39 OcCHOBBI criElIMaIbHON TEOPUHU bubmmorexa [TOK

OTHOCHUTCIIbHOCTH»

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
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®otonbl. Popmyna [lnanka. Dneprus

bubnuoreka [JOK

40
U UMIYIIbC (hOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICIOBAHNE Eub 10K
noInoTEKA
41 ekta. O A.T.
oroddperra. Onbis: https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl poTtodrddekra. YpaBHeHUE
¢ b P bubnuoreka [JOK
42 DunHirenna s pororddekra.
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢potodddekra
HaBnenne cBeta. Onbith! 11. H.
43 JleOeneBa. XMMHUYECKOE JICHCTBUE bubmmorexa OK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnyeckue ycTpoucTBa u
MIPAKTUYECKOE MPUMEHEHHE:
44
¢dorosnemMeHT, poTogaTUNK,
COJIHEUHas1 baTapesi, CBETOIUO
45 Pemienue 3amad no teme «1€MEHTHI bubnmoreka [JOK
KBaHTOBOU ONITUKK» https://m.edsoo.ru/ff0d0302
Monens aroma ToMcoHna. OnbITHI
46 Pesepdopaa no paccesHuo a-uyacTuir bubmmorexa OK
' https://m.edsoo.ru/ff0d091a
[Inanerapnas monens aroma
a7 [Tocrynarel bopa bubmorexa ITOK
https://m.edsoo.ru/ff0dOafa
N3naydenne u moromieHne GOTOHOB
48 npn};lqepexoue aToma C ozIH(()bro YPOBHSI bubmmorexa HOK
. https://m.edsoo.ru/ff0dOafa
SHEPrUu Ha Apyrou. Buapl ciekTpoB
BomHOBBIE cBOMCTBA YacTuIl. BoaHbI
bubmmoreka [JOK
49 ne bpouns. Kopnyckynspho-

BOJIHOBOU OYyaJIU3M. CrHoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYXXJICHHOC U3JIY4YCHHC

50

OTKpbITHE PaIMOAKTUBHOCTU. OTBITHI
Pesepdopna no onpeneneHuio cocraBa
PaIMOAKTUBHOTO U3JTYUYECHUS

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

51

Ceoucrtna anbda-, 6era-, ramma-
u3nydyeHus. Bnusaaue
PaIMOAaKTUBHOCTH Ha JKUBBIC
OpraHUu3MBbI

52

OTKpbITHE NIPOTOHA U HEUTPOHA.
N3oTonsl. Anbda-pacna.
DNEeKTPOHHBIN U TIO3UTPOHHBIN OeTa-
pacnaz. ['aMma-u3inydenue

bubnuoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBsA3M HYKJIOHOB B SIIpPE.
Snepnsie peakuuu. SnepHbin
peaktop. [IpoOnemsbl, mepCreKTUBHI,
9KOJIOTUYECKUE ACTIEKTHI SIIEPHOU
SHEPreTUKU

bubnuoreka [JOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble 4acTulpl. OTKpBITHE
no3uTpoHa. MeToabl HaOMOACHUS U
PEruCTpalvy HIEMEHTAPHBIX YaCTULL.
Kpyraeriii cton «@yHnameHTanbHbIe
B3aUMOJECUCTBUA. ENMHCTBO
(bu3nYecKON KapTUHBI MUPa»

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

55

Bup 3Be3nHoro neba. Cossesans,
SIpKHE 3BE3/Ibl, TUIAHETHI, UX BUJIUMOE
nBxenne. CollHEYHAsT cUCTEMA

56

Coumane. CojiHeYHAsT aKTUBHOCTb.
Ucrounuk sneprun CoaHIa U 3B€37



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

3Be3/bl, UX OCHOBHBIE
XapaKTePUCTUKU. 3BE3/1bl TIIABHOU
IIOCJIEI0BATENILHOCTU. BHyTpeHHee
cTpoenue 38e31. COBpeMEHHbIE
HPEACTABICHUS O IPOUCXOKACHUU U
sBosrory CoJlHIa U 3BE3]L

58

Mneunsiu [1yrs — Hama ['anakTuka.
[Tonoxenue u auxenue ConHua B
l'anaktuke. ['anaktuku. YepHbie
JBIPBI B SIAPAX TAIAKTHK

59

Bcenennas. Pasberanue rajgaxkTuk.
Teopus bosbmoro B3peIBa.
PenukroBoe nznyyenue.
MeraranakTuka

60

Hepemennsie mpo6iieMbl acCTPOHOMUU

61

Kontponbhast paboTta «IeMEHTHI
aCTPOHOMHUU U aCTPOPU3IUKN»

62

O6o6maromuit ypok. Ponb pusuku u
aCTPOHOMHUH B SKOHOMHUYECKOM,
TEXHOJIOTMYECKOM, COLIMATLHON U
ATHUYECKOU cdepax NesTeIbHOCTH
YeJIoBeKa

63

O6o06matomuii ypok. Pombs u mecto
(GU3MKHU U aCTPOHOMHUU B
COBPEMEHHOM Hay4HOW KapTHHE MHUpa

64

O6o6maromuii ypox. Pospb
¢duznyeckoil Teopuu B GOpMUPOBAHUU
npezcTaBiIeHuit 0 Gu3nIecKoi
KapTHHE MHpa




O6o6maromuit ypox. Mecto
¢bu3nuecKoil KapTHHBI MUpa B 00IIEM

65 1
PSAly COBPEMEHHBIX €CTECTBEHHO-
HAYUYHBIX MPEACTABICHUMN O IPUPOJIE
66 PezepBHbIil ypok. MarHuTHoE MoJe. 1
DNeKTpOMarHuTHasi MHIYKIUS
PesepBubiit ypok. Ontrka. OCHOBBI
67 CIIeIMAJIBHOM Teopuu 1
OTHOCHUTEIBHOCTHU
Pesepusrii ypok. KBanroBast ¢pusuka.
bubnuoreka [JOK
68 DneMeHThl aCTPOHOMUU U 1
https://m.edsoo.ru/ff0d1784
acTpoduszuku
OBULIEE KOJIMYECTBO YACOB I10 68

I[TIPOTPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUIA YYEHUKA

®wusuka. 10 kinace. YueOnuk. Ilypsimesa H.C., Baxeesckas H.E.
®wusuka. 11 knacc. YueOnuk. [lypormesa H.C., Baxeesckas H.E.
®wusuka. 10 kinacc. Pabouas terpans. [lypeimesa H.C., Baxxeesckas H.E.

®wusuka. 11 kinacc. Pabouas terpans. [lypeimesa H.C., BaxxeeBckas H.E.

METOANUYECKHUE MATEPUAJIBI IJIS YYUTEJIA
®dwusuka. 10 kiace. Metonunueckoe nmocodue [lypoimesa H.C., Baxeesrckas H.E.

®dwusuka. 11 kinacc. Metonuueckoe nocodue [lypoimesa H.C., Baxeesckas H.E.

IUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETU
HMHTEPHET
bubaunoreka LIOK https://m.edsoo.ru/

http://class-fizika.ru/pres.htmi






