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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3zoBaHus pa3paboTaHa HAa OCHOBE IMOJOKEHUN M TpeOOBaHMI K pe3ysbTaTam
OCBOCHHMSI OCHOBHOM 00pa3oBaTeNbHOM Mporpammsl, mpeactaBieHHbx B OI'OC
COO, a Ttakxke ¢ yuérom ¢eneparbHON pabodeil mporpaMMbl BOCIUTAHUSA U
KOHILICTIIIMY TIpenojaBaHus ydeOHoro mpeamera «dDusnka» B 00pa3oBaTeIbHBIX
OpraHu3aluax Poccuiickoi QOenepauum, peanu3yrommx OCHOBHBIC
o0Opa3oBaTeIbHbIE MPOTPAMMBI.

Copnepxkanue mporpaMmbl 1Mo (u3MKe HaAmpaBiIeHO Ha (HOPMHUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxcss 10-11 kiaccoB mnpu
o0yuyeHuu ux ¢u3uke Ha 0a30BOM YPOBHE Ha OCHOBE CUCTEMHO-/IESITEILHOCTHOTO
nonaxona. I[lporpamma mo ¢usmke coorBerctByeT TpedoBanusim PI'OC COO
IUIAHUPYEMBIM JIUYHOCTHBIM, MPEAMETHBIM M METANpPEAMETHBIM pe3yJibTaTaM
oOy4yeHHs, a TaKXKe YUYHUTHIBAET HEOOXOAMMOCTh pPEAIM3aAlUU MEKIPEIMETHBIX
CBA3€H (PU3UKU C €CTeCTBEHHO-HAYYHBIMU Yy4e€OHBIMHM mpeameTramMu. B Hel
OTIPEIENSIIOTCS OCHOBHBIC 1IE€TM M3Yy4eHHs] (PU3MKK HA YPOBHE CPEIHETO OOIIETro
o0Opa3oBaHus, TUTAHUPYEMbIC PE3yJbTaThl OCBOCHUS Kypca (PM3HWKHU: TUIHOCTHEIE,
MeTanpeIMeTHbIe, IpeaAMeTHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no pusuke BKIIOYAET:

e IJTAHUPYEMBIE PE3yJIbTAThl OCBOCHUS Kypca (pu3nku Ha 6a30BOM YpPOBHE, B

TOM YHCJIE MPEIMETHBIE PE3YJIbTATHI 10 TOJIaM 00 yUEHHUS;

e cozepxaHue yueOHOro npenMera «@u3nkay 1o rogam oOydeHus.

Odu3rka Kak Hayka O HauOolsiee OOLIMX 3aKOHaX MPUPOJbI, BHICTYMAas B
KauecTBE y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. LIKoabHBIN Kypc PU3HKU — CUCTEMOOOpa3yIOIIN
JUISl €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB, MOCKOJIbKY (U3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOILIECCOB M SBJICHHWM, H3ydyaeMbIX XHMHEH, OHoJIOrueH,
busnueckorr reorpadueld W acTpoHoMHeir. Mcmonb3oBaHWE HW AKTHBHOE
npuMeHEeHHe (U3UYECKUX 3HAHUM  ONpeAenseT XapakTep MW pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, TOJIyYEHUsI HOBBIX MAaTEpHUANIOB C 3aJaHHBIMHA CBOMCTBAMHU M JIPYTHUX.
N3yyenne (u3MKM BHOCHT OCHOBHOW BKJIAJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAY4YHOM KapTUHBI MUpa OOydaromwuxcs, B (GOpPMHPOBAHUE YMEHUN MPUMEHSITh
HAyYHbIN METO] TO3HAHUS [IPU BHIMIOJHEHUN UMHU YUE€OHBIX UCCIEAOBAHUM.

B ocHoBy kypca ¢usuku s ypoBHsS cpefaHero oOmiero oOpa3oBaHMs
MOJIOXKEH PAJ WIeH, KOTOpPble MOXKHO pacCMaTpUBaTh KaK MPUHIUIBI €ro
MOCTPOCHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBJISETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepuai U3 BCEX pa3lesnoB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOM (U3UKHU.

Hoesn eenepanusayuu. B cooTBeTcTBUM ¢ Hell Matepuan Kypca (U3HKH
o0beaUMHEH BOKPYr (u3nueckux Teopuid. Benymmm B Kypce sBisercs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpUM, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzauus NOpeanonaraeT HCIOJIb30BaHUE
T'YMaHUTAPHOTO MOTEHIHAIa (PU3NYECKONM HAyKH, OCMBICIEHHE CBSI3M Pa3BUTHS
¢uzuku ¢ pa3BuTMEeM OOIIECTBA, a TaKkkKe C MHPOBO33PEHUECKUMH,
HpPaBCTBEHHBIMH U SKOJIOIMYECKUMHU MIPOOIeMaMHu.

Hoess npuxnaomoit  manpasenennocmu. Kypc ¢dusukm npeamnosaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TE€XHHYECKHX M TEXHOJIOTMYECKUX MPUIOKEHUN
U3Y4YEHHBIX TEOPUH U 3aKOHOB.

Hoes osxonocuzayuu peanusyercss NOCPEACTBOM BBEIEHUS DIIEMEHTOB
COJlepKaHMs, TMOCBSIIEHHBIX SKOJOTMYECKHM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUM M TEXHOJOTUW, a TaKkxke 0O0CYXKIEeHHs
npo0JieM paloOHAIbHOTO MPUPOIONOIB30BAHUS U SKOJIOIMUECKOM 0€30MMacHOCTH.

CrepXHEBBIMH 3JIEMEHTaMHU Kypca (PU3MKM Ha YPOBHE CPEIHEro OOILero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYpE MOCTPOCHUSI PU3NYECKON TEOPUHU, POIU (PYyHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX MPEACTaBICHUSX O TMPHUPOAE, TpaHHIAX
NPUMEHUMOCTH TEOPHUH, I ONUCAHUS ©CTeCTBEHHO-HAYYHBIX SIBICHUH U
IIPOIIECCOB).

CHUCTEeMHO-AEATENIbHOCTHBIN MOAX0/ B Kypce (DM3HKM pealu3yercs Mpexse
BCEro 3a CYET OpraHu3allid SKCIEPUMEHTAIBHON JESTENIbHOCTH 00Yy4Yaromuxcsl.
Jlns  GazoBoro ypoBHS Kypca GHU3UKH — OTO HCIIOJB30BAHUE CHCTEMBI
(pOHTAJIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB M JIaDOpaTOPHBIX pPadoT,
KOTOpBI€ B Mporpamme 1Mo (pu3uke oObEIUHEHBI B OOIIMN CIHUCOK YUYCHHUECKUX
NPaKTUYECKUX palboT. BhijeneHrne B yka3zaHHOM IepedHe JIabOpaTOpHBIX padoT,
OPOBOAUMBIX JUISI KOHTPOJSI M OLEHKH, OCYIIECTBISIETCS  yYaCTHHUKAMU
o0pa3oBaTeIbHOIO TMpollecca MCXOJd U3 OCOOCHHOCTEH IIJIAHUPOBAHUS U
ocHaimleHus kabunera Qusuku. Ilpu »TOM oObOecreunBaeTrcss OBJAJECHUE
O0y4aroUMMHUCSl YMEHUSIMU TPOBOJUTH KOCBEHHBIE H3MEPEHMS, HCCIIECIOBaHUS
3aBUCHUMOCTEH (PU3NYECKUX BEJIWYMH M TOCTAHOBKY OINBITOB IO IPOBEPKE
NPEIJIO)KEHHBIX TUITOTES.

bonbiioe BHUMAaHHWE YIEISETCS PEIICHHIO PAacdYE€THBIX M KaueCTBEHHBIX
3anad. [Ipu 3TOM nns pacy€THBIX 3aja4 NPUOPUTETOM SIBISIOTCS 3aJaud C SBHO
3aIaHHOM (PU3UUECKON MOJIENBIO, MO3BOJIAIOIINE IPUMEHITh U3YUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasliena Kypca, TaKk M WHTETPHUPYs 3HAHUS W3
pasHbIX paszaenoB. JJis KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUs (U3UYECKUX SIBIEHUHM M TMPOIIECCOB B OKPYKAIOIICH
KU3HU, TpeOyroniue BbIOOpa (U3UYECKOWM MOACIH ISl CUTYaIliu TMPAKTHKO-
OPUEHTHPOBAHHOT'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusamu DPI'OC COO k marepuagbHO-
TEXHUYECKOMY OOECIeUYeHHI0 Y4eOHOro mporecca 0a30Bbli ypOBEHb Kypca
(Gu3MKKN Ha ypOBHE CPETHETO OOIIET0 00pa30BaHus JOKEH U3y4aThCsl B YCIOBHIX
OpeIMETHOro KaOuHeTa (M3MKU WIM B YCJIOBHUSIX MHTETPHUPOBAHHOIO KaOWHETa
NPEeIMETOB €CTECTBEHHO-Hay4yHOro Iukia. B kaOunere (usuku A0MKHO OBITh
HEoOXoMMOe JlabopaTopHOE OOOpY/IOBaHUE [Jis BBIMOJTHEHHUS YKa3aHHBIX B
nporpamme no (pu3MKe y4eHWYeCKUX MPAKTUYECKUX paboT M JAEMOHCTPALMOHHOE
o0opy1oBaHUE.

JlemoHCcTpanimoHHoe o0opyaoBaHue (HOPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHWHUMAJIbHOW JOCTAaTOYHOCTH W  OOECIEYHBAET IMOCTAaHOBKY
NEPEUYNCICHHBIX B TporpamMme Mo (U3MKE KIIOYEBBIX JEMOHCTpAUNA s
UCCIICZIOBAHNUSA  M3yYaeMbIX SBICHHHA W  TMPOIECCOB, OMIUPUUECKHX U
(GyHIaMEeHTaNbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUIA.

JlabopatopHoe 00OpymOBaHWE Ui YYEHWYECKUX TMPAKTHUYECKUX padboT
dopmMupyeTcsi B BHIIE TEMaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCA B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydJammuxcs. TemaTnmueckue KOMIUICKTHI
1a060paTOpHOr0 O00O0PY/IOBaHUS JODKHBI OBITH TMOCTPOECHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUM AHAJIOTOBBIX W IU(MPOBBIX MPHUOOPOB, a TAKKE KOMITHBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOpaTOPHUI.

OCHOBHBIMHU LIEJIAMH U3y4€HUS (PU3UKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHue wuHTEpeca M CTpEeMJICHHS OOYYaIOIIMXCA K HAy4HOMY
U3YYCHHUIO TPUPOJIbI, PA3BUTHE WX HHTEIUICKTYAIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEICTABICHUI O HAYYHOM METO/IE MO3HAHUS B (HOPMUPOBAHHE
MCCJIEI0BATEIHCKOT0 OTHOIIICHUS K OKPYKAIOUTUM SIBIICHUSIM;

e (opMHpOBaHME HAay4YHOTO MHPOBO33PEHHUSI KaK pe3yJbTaTa HW3Y4YCHHUS
OCHOB CTPOCHHS MaTepHH U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e (opmupoBaHue yMeHUH OOBSACHATH SBJICHUS C HUCIOJb30BAHUEM
bu3HUecKUX 3HAHUIM ¥ HAYYHBIX JOKA3aTeIbCTB;

e (opMupOBaHME MpPENCTAaBICHUN O ponu (GU3NKK A Pa3BUTHUS APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHi.

JlocTikeHnne 3Tux 1eneid o0ecrneunBaeTcsl peluieHueM CIIeIyIoluX 3a1ad B

nporiecce 3yueHus Kypca GU3UKH Ha YPOBHE CPEIHEro O0IIero oopa3oBaHus:



e nmpuoOpeTeHue  CHUCTEMbl  3HaHUH 00 obumx  (usnUecKux
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPHSIX, BKJTFOYAsI MEXaHUKY,
MOJIEKYJISIDHYIO  (DU3UKY, JJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY H
AJIEMEHTHI aCTPODHU3UKH;

e (opmMupoBaHwe yMEHHWU TPUMEHATh TEOPETUYECCKUE 3HAHUA IS
oObsicHeHUs (U3MYECKUX SBICHUHM B TNpUPOAE W IS TNPUHATUA
MIPAKTUYECKUX PEUICHHUU B IIOBCEAHEBHOM KU3HU,

e OCBOEHME CIOCOOOB pEUICHUs pPa3JUYHbIX 337a4 C SBHO 3a/JlaHHOM
bu3nueckoil MOJENbl, 3aJad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIBHOE
co3iaHre PU3NYECKON MOJIeIH, aJIeKBATHON YCIIOBUSAM 3aa4H;

e TMOHUMaHUE (U3MYECKUX OCHOB WU MPHUHIIUIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUSI HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSITEIHHOIO IJIAHUPOBAHHS U IMPOBEACHUS
(bu3HUeCKNX SKCIEPUMEHTOB, aHAIW3a W HHTEpIIpeTaruu UHQPOPMAIIHH,
OIpeNIeTICHHsI TOCTOBEPHOCTH MOJIYyUYEHHOT0 PE3yIbTaTa;

e CO3[laHUE YCIIOBMUI ISl Pa3BUTHUS YMEHHUI MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOM 1€ATETbHOCTH.

Ha wusydenmne ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus orBoauTcst 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HEZIENIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mnporpamme 1o ¢u3MKe TNepeueHb JabopaTOpHBIX U
NPAKTUYECKUX padOT SABISAETCS PEKOMEHJOBAaHHBIM, YYHTENb JEIIaeT BHIOOP
NIPOBENICHUS JTA0OPAaTOPHBIX PAOOT M OMBITOB C YyYETOM HWHIWBHIYATBHBIX
0COOEHHOCTEM 00yJarOIUXCHI.



COJAEP XAHME OBYUYEHUA
10 KJIACC

Pa3znesn 1. ®u3uka U MeTOIbI HAYYHOT' O MO3HAHUA

®uszuka — Hayka O npupojae. HayuHble METOIbl MO3HAHUS OKPYKAIOIIETO
mupa. Pomp dkcnepuMeHTa W TEOpUM B IPOLIECCE IIO3HAHUS IIPUPOJBL.
DKCIepUMEHT B QU3HKE.

MopenupoBanue Qpu3MUECKUX SIBICHUNA U MpoleccoB. HaydHbie THMOTE3HI.
®dusznyecKkue 3aKOHbI U TEOpUHU. ['paHUIbl MPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[IpuHLMI COOTBETCTBUSI.

Ponp u mMecto ¢usuku B GOpMHUPOBAHUU COBPEMEHHON HAyYHON KapTHHBI
MHpPA, B TPAKTUYECKOMN AEATEIBHOCTHU JIIOAEH.

Jlemoncmpayuu

AHanoroBele U UUQPOBBIE H3MEPUTENbHBIE TPHOOPHI, KOMIBIOTEPHBIE
JATYHKHU.

Pa3zpnes 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe JBuxkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOT'O JBHMXKEHUS.
Cucrema otcuéra. TpaekTopus.

[Tepemelnienne, CKOpOCTh (CpedHsisi CKOPOCTb, MTHOBEHHAs CKOPOCThb) H
YCKOPEHUE MATEPUAIBHOM TOYKH, WX NPOCKIMU HAa OCH CHCTEMbI KOOpJWHAT.
CioxxeHue nepeMenieHuil U CJI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABWXKeHHE. ['paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMS, NYyTH U NEPEMEIICHUA
MaTepualbHONW TOYKU OT BPEMEHHU.

CBoOonHoOe najzieHue. Y CKOpeHue CBOOOTHOrO MaeHusl.

KpuBonunennoe paBukeHue. JIBMKEHHME  MATEpUAIBHOM TOYKH IO
OKPYHOCTH C MOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{leHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHu4yeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: CHUIOMETP,
JIBUDKEHUE CHAPSI0B, LICNTHBIC U PEMEHHBIEC NTEPEIAUH.

Jemoncmpayuu

Mogaenb cucTtembl OTCUETa, WILTKOCTPAIUMS KHUHEMATUUYECKUX XapaKTEPUCTHUK
JBHKCHHS.

[IpeoOpa3zoBanue TBUKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyX€ U B Pa3pEKEHHOM IMPOCTPAHCTBE.

Habmronenne ABwKeHHS Teja, OpOIICHHOrO IOJA YIioM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenue yckopeHust CBOOOTHOTO MaICHMUS.

Hanpagnenue ckopocTy pu ABMKEHUHU 110 OKPYKHOCTH.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomaol

N3ydueHrne HEpaBHOMEPHOTO ABHMXKEHHUS C LIENIbIO ONPENEIECHUS MIHOBEHHOMU
CKOpOCTH.

HccnenoBanne COOTHOLIECHUS MEXAY MYTSIMHU, MNPONAECHHBIMU TEJIOM 3a
IIOCJICIOBATENIbHBIE PAaBHBIE IPOMEXYTKHM BPEMEHHM NPU PAaBHOYCKOPEHHOM
JBW>KEHUH C HAYaJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3ydeHne NBUKEHHS IapUKa B BA3KOW KUIKOCTH.

N3yuyenue nBuxeHus Tena, OpOIIeHHOr0 TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocurenbHOCcTH  [anmunes. IlepBwii  3akoH  HeroToHa.
NuepuumanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unmu cui. Bropoit 3akoH HeroToHa
JUI. MaTepUaIbHOM TOUKM. Tpernit 3aKkoH HproTOHA 1711 MaTepuanbHbIX TOYEK.

3akon BcemupHoro Tarorenus. Cuna Tsokectu. IlepBasi kocMuueckas
CKOpPOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKobxeHus1, kauenus). Cuna tpenusi. Cyxoe
Tpenue. Cuia TpEeHUs CKOJIbKEHUs U cujia TpeHus nokos. Koadgdunuent tpenus.
Cuna conpoTHUBIICHUS NPU IBUKEHUU TEJa B KUJKOCTH UJIU Tase.

[TocTynarensHOE U BpalaTeabHOE JIBHXKEHHUE a0COIIOTHO TBEPAOTO TENa.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpauieHus. llnewo cunbl. YcnoBus
paBHOBECUSA TBEPAOrO TENA.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHWE: MOAIIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBiieHME HHEPIUN.

CpaBHeHME MacC B3aUMOJIEMCTBYIOIINX TEJI.

Bropoii 3akon HerotoHna.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOopMaIii.

HesecoMocTts. Bec Tena npu yCKOpEHHOM MOIbEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUYEHUS U CKOJIbXEHUS.

YcnoBust paBHOBECHS TBEPAOTO TeNa. BUibl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3yuyenue nBmxeHus: Opycka 1o HaKJIOHHOW TUIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pPE3HOBOM 00pasIie, OT ux JaehopMaluu.

UccnenoBanne yclioBHI paBHOBECHS TBEPAOrO Tela, HMEIOLIErO0 OCh
BpAILICHUS.

Tema 3. 3akonvl cOXpaneHusn 6 Mexanuke

Nmnynbc MarepuanibHOM TOUKH (Tena), CUCTEMBbl MaTEpPUAIbHBIX TOYEK.
NmMmnynbc cuiibl U1 U3MEHEHHE HMMITYJIbCa TEla. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE NBMXKEHME.

Pabota criibl. MOIIHOCTE CHIIEL.

Kunernueckass sHeprusi mMaTepualibHOW TOUKH. Teopema 00 W3MEHEHHH
KUHETUYECKOU SHEPIUH.

[TorennuanbHas DHEPTHUSL. [TorennuanbHas SHEPrUs YIIPYro
nedhopMupoBaHHOW  TpykuHbL.  [loTeHuuanbHas  SHeprus Telna  BOJM3U
MOBEPXHOCTH 3EMIIH.

[lorenuuanbHple W HENOTEHUUAJIBHBIE  CHUJIBIL. CBsi3b  paboThI
HEMOTCHIUAIBHBIX CWJI C W3MEHEHUEM MEXAHWYECKOW SHEPTHUHM CUCTEMBI TEIl.
3aKOH COXpaHEHUS MEXaHUYECKOU SHEPTUMU.

VYrpyrue v Heynpyrue CTOJIKHOBEHMUS.

TexHuuecKkne yCTpOWCTBA M IMPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIED,
MPY>KUHHBI MUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBMXKEHME.

[lepexon NOTEHIMATBLHON SHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii skcnepumenm, n1abopamopusie padomuol

N3yyenue abCONMIOTHO HEYNPYroro yjuapa ¢ MOMOIIBIO JTBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsi3M pabOThl CUJIbI ¢ UBMEHEHUEM MEXaHHUYECKOW YHEPruut
TeJla Ha IPUMeEpPE PACTSIKEHUS PESUHOBOIO KI'yTa.

Paznen 3. MoJgekyasipHas GQU3MKa U TEPMOJAMHAMHMKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETHYECKOW TEOPUU U UX OINBITHOE
o0ocHoBaHue. bpoyHoBckoe nBuwxkeHue. duddys3usa. Xapaktep ABMKEHUS WU
B3aMMOJCHCTBUS 4YAaCTUL BewiectBa. MoJenu CTpPOEHHMs Ta30B, KUIAKOCTEH U
TBEPABIX TEN U 00BICHEHHUE CBOMCTB BEIIECTBA Ha OCHOBE dTUX Mojesel. Macca u
pa3Mepsl Mosekyil. KonnuectBo BemectBa. [locTtosiHaas ABoraapo.

Termmosoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkana temneparyp
Llenbcus.



Mogens  upeanbHOro raza. (OCHOBHOE  ypaBHEHUE  MOJEKYJISIPHO-
KMHETUYECKOW TEOPUU HJCIHbHOrO raza. AOCONIOTHAas TeMmIepaTypa Kak Mepa
CpeIHEN KWHETUYECKON SHEpPruu TEIUIOBOrO JBMKEHMS dactull rasa. [llkana
temnepatyp KenpBuHa. 1'a3oBbie 3akoHbl. YpaBHeHUe MeHnneneeBa—Knaneipona.
3akoH [lamprona. M3omponeccsl B HACAUIBHOM Ta3e ¢ MOCTOSHHBIM KOJHYECTBOM
BenecTBa. ['paduueckoe mnpeacTaBieHUE H3OIMPOIECCOB: H30TEpPMa, HU30X0pa,
n3obapa.

TexHuueckne YCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbITB, JOKa3bIBAIOIINE JTUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OPraHUYECKHUX COCIMHEHHM.

OmnbIThl 110 U PY3UH )KUIKOCTEH U ra30B.

Monenb GpOyHOBCKOTO ABUKEHUSI.

Mogenb onsita llTepHa.

OnbITHI, JIOKA3bIBAIOIIIHE CYIIECTBOBAaHHUE MEXKMOJIEKYJIIPHOT O
B3aUMO/JIEUCTBUA.

Mopens, MILTIOCTPUPYIOIIAs TPUPOIY AABIEHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSIHUS UACAIBHOTO rasa,
M30MPOLIECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

Onpenenenue Macchl BO3AyXa B KIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHUM
00bEMa KOMHATHI, JJABJICHUS U TEMIIEpaTypbl BO3/1yXa B HEM.

HccnenoBaHne 3aBHCUMMOCTH MEXIY MapaMETPAMU COCTOSIHUS PA3PEKEHHOTO
rasa.

Tema 2. Ochoebl mepmoouHamuxu

TepMoauHamuueckas cucrema. BHYTpEHHssI 3HEPTUsT TEPMOJUHAMUYECKOU
CUCTEMBI U cioco0bl €€ n3meHenus. KonnuectBo TerioThl U pabota. BHyTpeHHss
SHEprus  OAHOATOMHOTO  MJAE€aJbHOrO  rasa. Buasl  Temonepenaydw:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y JeIbHAasl TEIUIOEMKOCTDh BEILIECTBA.
KonnuecTBo TemnoTsl npu Temionepenaye.

[Tonsitue 00 aauabatHom mpouecce. IlepBblii 3aKOH TEPMOJIMHAMUKHU.
[IpumeHneHnue mepBOoro 3akoHa TEPMOJUMHAMUKHM K H3ompoueccaM. ['paduueckas
UHTEpIpeTaIys paboTkl rasa.

Bropoii 3akon TepmoarnHaMuku. HeoOpaTuMocTh IPOIIECCOB B IIPUPO/IE.

TemoBble  mamuHbl.  [IpUHOMIBL  IEMCTBUST ~ TEIUIOBBIX  MAallHWH.
[IpeoOpa3zoBanus SHEPruM B TEIUIOBbIX MamnHax. Koad@uiueHT mone3Horo
nercTBus TeroBord MammHbL [lukn KapHo u ero xosd@uIMEHT IMOIE3HOT0
JEUCTBUSA. DKOJIOTHUECKHUE MPOOIEMBI TETUIOIHEPTETHUKH.



TexHudyeckre YCTPONCTBA M MPAKTUYECKOE MPUMEHEHUE: JBHUraTelb
BHYTPEHHETO CrOpaHusi, ObITOBOIN XOJOAWIbHUK, KOHIUITUOHED.

Jlemoncmpayuu

W3meHenne BHYTpEHHEH HSHEPruu Tela MPH COBEPIICHWU PaOOTHI: BBUIET
npoOKu K3 OYTBUIKK TOJ| JIEMCTBHEM CXATOTO BO3JyXa, HarpeBaHue 3¢upa B
JATYHHOUW TpyOKe ImyTéM TpeHUsl (BUICOAECMOHCTPAITHS ).

N3meHenune BHyTpEeHHEH SHEprun (TeMIiepaTyphl) Tela Mpy Terionepeaaye.

OmeIT 1O anuabaTHOMY pacCHIMPEHUI0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOWHBI, IBUTaTeNIsi BHYyTPEHHETO CrOpaHusi, peaKTUBHOTO
JIBUTATES.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabonivl

N3mepenue yaenpHONU TEI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanusa eeujecmea. Dazoevie nepexoovt

[TapooOpa3oBanue u koHjaeHcanus. Vcnapenue u kumnenue. AOCOIIOTHAA U
OTHOCHUTEIIbHASA BJIAXHOCTh BO3Ayxa. HachelleHHbIM map. YjaenbHas TeEIIoTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATypPhl KUTICHUSI OT JIaBJICHHUSI.

Trépnoe teno. Kpucramnudyeckue u amopdubie Tena. AHU3OTPOIHS CBOMCTB
kpuctaiioB. Kuakue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lnaBienune u
KpUcCTaJIu3aius. Y aenbHas TemioTa miasienus. Cyonumanusi.

YpaBHeHHUE TEIIIOBOTO OajaHca.

TexHuueckne YCTpOWCTBA W TMPAKTUYECKOE NPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJOTHH TMOJTYUYECHHS] COBPEMEHHBIX MATEPHUAIIOB, B
TOM YHCJIE HAHOMATEPUaIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBHIIIEHHBIX TTAPOB.

Kunenue npv noHW>KEHHOM J1aBJICHUMU.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

Habmronenne HarpeBaHus U IUIaBJICHUS! KPUCTALNTMYECKOTO BEIECTRA.

JleMOHCTpalus KpUCTaioB.

Vuenuuecxuii sxcnepumenm, 1a6opamopHule pabomol

N3Mepenne 0THOCUTEIHLHON BJIAXKHOCTU BO3/yXa.

Paznen 4. DinekTpoauHaMuKa
Tema 1. dnexkmpocmamuxa
OnekTpu3aumss Teld. OJEKTpUYeCKHil 3apsia. JlBa BuAa BIEKTPUYECKUX
3apsaaoB. [IpoBONHWKHM, OUAIEKTPUKU W TOJYIPOBOJHHUKH. 3aKOH COXPaHEHUS
AIEKTPUYECKOT O 3apsAaa.
B3aumoperictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3JIeKTpUYECKUN 3apsi.
Onektpuueckoe mnone. Hanpsok€HHOCTh  3iekTpuueckoro mois.  [IpuHinun



CYIIEPIO3ULIAN JJIEKTPUUYECKUX TMOJIEH. JIMHUM HanpsiyKEHHOCTH JJIEKTPUUECKOrO
HOJIA.

PaGora cun  anektpocraruueckoro  mons.  [lorennman.  Pa3zHocTh
NOTEHUMANOB. [IpOBOMHMKM M JAMDIIEKTPUKH B DJIEKTPOCTATUYECKOM  IIOJIE.
JlvpnexkTpruyeckas MPpOHULAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTpOEMKOCTh TUIOCKOTO KOHAEHCATOPA.
OHeprus 3apsHKEHHOr0 KOHJIEHCaTopa.

TexHu4yecknue YCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: DIIEKTPOCKOII,
ANEKTPOMETP, DJIEKTPOCTaTHUUECKash 3allliuTa, 3a3€MIICHHE 3JIEKTPONPUOOPOB,
KOH/JIEHCATOP, KONMPOBAJIBLHBIN arIapar, CTpPYWHbIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO ¥ MPUHLINI IEUCTBUS dIEKTPOMETPA.

BzaumopnerncTBre HaA3IEKTPU30BAHHBIX TEII.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TE.

IIpoBOAHUKH B AIEKTPOCTATUYECKOM IOJIE.

DNeKTpocTaTuuecKas 3amuTa.

JIMDNEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaaH
IUIACTUH, PACCTOSIHUSA MEXKY HUMU U JUIEKTPUYECKON TPOHULIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHAEHCATopA.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3mepenue 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii a1ekmpuyeckuit mok. Toku 6 paziuunsix cpedax

OJIEKTPUYECKAM TOK. YCIOBHS CYIIECTBOBAHHS DJIEKTPUYECKOIO TOKA.
UcTtounuku Toka. Cuna toka. [IoCTOIHHBIN TOK.

Hanpsixkenue. 3akon Oma i1 yyacTka Lenu.

DNEKTPUYECKOE CONPOTUBJIEHUE. YEIbHOE COINPOTHUBIICHHE BELIECTBA.
[TocnenoBaTenpHOE, TapaJUIENbHOE, CMEIIAHHOE COSANHEHNE ITPOBOHUKOB.

Pabora osnektpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomiHOCTb
3JIEKTPUYECKOr O TOKA.

DNeKTpoABIKYLIas CUila M BHYTPEHHEE CONPOTUBIECHUE HCTOYHHMKA TOKA.
3axon Oma /71 OJIHOM (3aMKHYTOM) 35ieKTpruyeckol nenu. Kopotkoe 3ambIKaHHeE.

OJIEKTpOHHAsI ~ MPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
COIPOTHUBJIEHUS] METAJIOB OT TeMIieparypbl. CBEpXIPOBOAUMOCTb.

DneKkTpudecKuid TOK B BakyyMe. CBOWMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHHUKMY. CobOcTBeHHas 17} IIpUMECHAs IIPOBOJAUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexoja. [lonynpoBogHUKOBEIE TPUOOPHI.

ONeKTpu4ecKnid TOK B pacTBOpaXx M paciulaBax  3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOUUALNSL. DJIEKTPOJIU3.



DIJIEKTpUYECKU TOK B raszax. CaMOCTOATENbHBIA W HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Inazma.

TexHudyeckre yCTpoWCTBA M MPAKTUYECKOE NPHUMEHEHHE: aMIepMeTp,
BOJITMETP, PEOCTaT, HWCTOYHHKU TOKA, OJJIEKTPOHATPEBATEIbHBIE TPUOOPHI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS], BAKYYMHBIN THO/I,
TEPMUCTOPBI U (POTOPEIUCTOPHI, MOTYIPOBOTHUKOBBIN TUOJI, TAIbBAHUKA.

Jlemoncmpayuu

N3Mepenue cuiibl TOKa U HaIMPSHKEHUS.

3aBUCUMOCTh COINPOTUBIICHUS MWIMHAPUUECKUX MPOBOJHUKOB OT JIJIUHBI,
IUIOLLIAIY MTOMIEPEYHOT0 CEYEHUs U MaTepuaa.

CwmenianHoe COeIMHEHUE MTPOBOJAHUKOB.

[Ipsamoe wn3MepeHne JIEKTPOABMXKYIIEH CHibl. KOpOTKOe 3ambIKaHHE
rajbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUSI.

3aBHCUMOCTb CONPOTUBIICHUS METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

HckpoBoii pa3psil U MpOBOJIUMOCTh BO3yXa.

OHOCTOPOHHSSI TPOBOJIUMOCTH JIHO/IA.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3ydeHne cMenmaHHOro COEAMHEHNS PE3UCTOPOB.

N3MepeHue 371eKTPOIBUKYILEH CUIIbI MCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTUBJICHUS.

HaGntonenue snekrponusa.

MexnpeaMeTHbIE CBA3H

N3yuyenue kypca ¢uzuku 0a3oBoro ypoBHs B 10 Kiacce oCylIECTBISETCS C
y4€TOM COJIEp)KATENIbHBIX MEXKIPEIMETHBIX CBs3E€H C KypcaMH MaTEeMaTHKH,
OMOJI0THH, XUMHH, Teorpadyy U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBA3aHHBIE C MU3YYEHHEM METOJOB HAaY4YHOIO
MO3HAHUS: SIBJICHWE, HAy4dHbId (akT, runore3a, (u3Myeckas BEJIMYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIIEPUMEHT, MOECIIUPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pemieHue CHUCTEMbl ypaBHEHHM, JWHEHHas QyHKIUA,
napabosa, rurnepoosna, ux rpa@uKd U CBONCTBA, TPUTOHOMETPHUECKUE (DYHKITHH:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX IPOEKINN Ha OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexanmdeckoe NBHKEHHUE B KUBOW mpupoje, nuddy3us, ocMoc,
TEIJI000MEH HUBBIX OPraHU3MOB (BHJbI TEIUIONEPEAUyH, TEIIOBOE PABHOBECHUE),
AJIEKTPUYECKUE SIBIICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIIECTBA, MOJSIpPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEN, XKUIKOCTEH U



ra3oB, JJIEKTPUUECKHE CBOWMCTBA METAJJIOB, AJICKTPOJUTHUECKAs TUCCOLMAIIUS,
rajbBaHHKA.

l'eoepagpus: BnaxHOCTb BO3/1yXa, BETPhI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHHE JBUKEHUN C HUCIOJIB30BAHHUEM MEXaHU3MOB,
y4€T TpEeHHUS] B TEXHUKE, MOJIIUIHUKY, HWCIOIb30BaHUE 3aKOHA COXpPAaHEHUs
UMITyJIbca B TEXHUKE (pakera, BOJOMET M JApPYrue), JIBUraTEIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOIUIBHUK, KOHIUIIMOHEDP, TEXHOIOTUH
MOJIyYEHUSI COBPEMEHHBIX MAaTE€pUalioB, B TOM UYHKCIE€ HAHOMATEpHAIIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATUUECKasl 3alllUTa, 3a3€MJIEHUE JJIEKTPONpPHUOOpPOB,
KCEPOKC, CTPYHHBIH OpUHTED, AJIEKTPOHArpeBaTeIbHbIC puOopHI,
AIEKTPOOCBETUTEIbHBIE MPUOOPHI, TaTbBAHUKA.

11 KJIACC

Pasznea 4. JinekrpoauHaMuka

Tema 3. Mazcnummnoe noje. In1eKmMpoMacHUMHAA UHOYKUUS

IlocTtosnHble  MarHuthl.  B3amMmojeiicTBUE  ITOCTOSHHBIX  MarHuTOB.
MarautHoe mone. Bektop MarHuTHOM HHAYKUMM. [IpuHIMO cCyneprno3unuu
MAarHUTHBIX MoJied. JIMHMKM MarHuTHOM WHAYKUWU. KapTwHa JMHUNA MarHUTHOM
VHJYKIIMHU T10JI1 NOCTOSTHHBIX MArHUTOB.

MarauTHoe TI0J€ MPOBOJHHMKA C TOKOM. KapTuHa JHMHMH WHIYKIUAH
MarHMTHOTO TIOJISI JIJIMHHOTO MPSAMOr0 MPOBOJAHWUKA U 3aMKHYTOTO KOJIBI[EBOTO
MIPOBOJIHUKA, KaTYIIKU ¢ TOKOM. OnbIT Dpcrena. BzaumoieiicTBue NpoOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOayJib U HallpaBjieHUE. J[BUKEHUE 3apSKEHHON YaCTUIIBI
B OJHOPOJHOM MarHuTHOM Iosie. PaGora cunbl Jloperma.

SIBneHne DIIEKTPOMArHUTHOM HMHAYKIMH. [lOTOK BeKkTOpa MarHMTHOM
WHIYKIMA. OJIEKTPOABIKYIIAS CWIA HWHIAYKIUAHW. 3aKOH JJIEKTPOMAarHUTHOU
uHaykuuu dapanes.

BuxpeBoe »anekTpuyeckoe Tmoyie. DJIEKTPOJABIKYIIAs CUla HHIYKIUU B
MIPOBOJHUKE, TBUKYIIEMCS TOCTYNATEIBHO B OAHOPOIHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NuaykTUBHOCTh.  SIBJIGHME CAaMOMHIYKIIMU. OJIEKTPOABIKYILAS — CHIIa
CAaMOWHIYKIIWH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHUYeCKHEe YCTPOWCTBA M MPAKTHUYECKOE IPUMEHEHHUE: TMOCTOSHHBIC
MAarHMThl, 3JEKTPOMArHUTHI, 3JIEKTPOABUIATENIb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHI], UHAYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OmnbIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MArHUTHBIM IOJIEM.

JIuHYY UHIYKIIMX MarHATHOTO MOJIS.

B3anmonenicTBue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJIUTA.

SIBIIeHME 3NEKTPOMArHUTHOW UHIYKIIUH.

[IpaBuno Jlenua.

3aBUCUMOCTb JJIEKTPOJBMXKYIIEH CHIIbI MHAYKUHUHA OT CKOPOCTH MU3MEHEHUS
MarHUTHOI'O MOTOKA.

SIBiIeHME CAMOMHIYKIIUU.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabonvl

N3ydeHne MarHuTHOTO TOJISI KATYIIKH C TOKOM.

HccnenoBanue aeicTBUS NOCTOSIHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

UccnenoBanne sSBIEHUS SJIEKTPOMAarHUTHON MHIYKIIWH.

Pa3gea 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHuUmHble KOAEOAHUA

Konebarenbnas  cucrema.  CBOOOJIHBIE  MEXaHUYECKHE  KoJeOaHUS.
INapmonnyeckue konebanus. Ilepuon, wacrtora, amruutyaa u ($asza KoieOaHUM.
[Ipy:XuHHBIN MasTHUK. MareMaTH4ecKnuii MasTHUK. Y PaBHEHHE T'apMOHUYECKHX
kosnebanuit. [IpeBpaiiieHre sHEPTUY MPU TAPMOHUYECKUX KOJICOaHUSIX.

Konebarenpubiit  koHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KOJIeOaHUS B
U1eaJbHOM KOJIeOaTeIbHOM KOHTYpe. AHAJIOTHs MEXAY MEXaHUYECKUMHU U
ANEKTPOMarHuTHIMU KojeOanusimu. ®dopmyna TomcoHa. 3akoH coxpaHEHUs
SHEPrUu B UJ€ATbHOM KOJIEOATEIbHOM KOHTYPE.

[IpencraBienue o 3aTyxaroUMX KojeOaHUsAX. BhIHYXeHHbIE MEXaHUUECKUE
kosiebanus. Pesonanc. BeiHyX/1€HHbIE 371€KTPOMarHuTHbIE KoJIeOaHusl.

Ilepemennplii TOk. CuHYCOMJANbHBIA IEPEMEHHBIA TOK. MOLIHOCTH
NEPEMEHHOr0 TOKAa. AMIUIMTYIHOE€ W JEWCTBYIOLIEE 3HAYEHUE CHUJIbI TOKA U
HAIPSKEHHUS.

Tpancdopmarop. [IpousBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUESCKOM
OHEPIUM. DKOJIOTMYECKHE PUCKHU IPU MPOU3BOJCTBE ANEKTpodHEeprun. Kynbrypa
UCITOJIb30BAHUS JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.

TexHu4yeckre yCcTpOHCTBAa W MPAKTUYECKOE MPUMEHEHUE: SJIECKTPUUYECKUM
3BOHOK, T€HEPATOP MTEPEMEHHOI0 TOKA, JIMHUU JJIEKTponepeaay.

Jlemoncmpayuu

WccnenoBanne mapaMeTpoB KojieOAaTenbHOM CUCTEMbl (NIPY>KUHHBIA WM
MaTEMaTUYECKUN MASTHHK).



Habmronenue 3atyxaromux KojaeOaHuu.

UccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUM.

HabGnronenue pesonanca.

CBOOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuummiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA U HAIPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu mocieoBaTebHOM COEIMHEHUU PE3UCTOpPA, KaTYIIKH
WHYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb JIMHUU JIEKTPOTIEPETayu.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomaol

WccnenoBanre 3aBUCUMOCTH TIEpUOa MaJbIX KOJIeOaHUI Ipy3a Ha HUTH OT
JUTMHBI HUTH U MAacChl Tpy3a.

UccnenoBanre mnepeMeHHOro TOKa B IENM W3 TOCJIEI0BATEIbHO
COEJIMHEHHBIX KOHJIEHCATOPA, KATYLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUNHbLE 60JIHbL

MexaHnuueckue BOJIHBI, ycioBUsi pacnpoctpanenus. Ilepuon. CkopocTb
pacrpocTpaHeHuss W JyiMHa BoJjiHbL. [lomepeyHble W MNPOJOJIbHBIE BOJIHBI.
WNurepdepenius u Audppakys MeXaHU4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. Beicora Tona. TemOp 3ByKa.

DNIEKTPOMATrHUTHBIE BOJHBI. Y CJIOBUS M3IYYEHUS JIEKTPOMATHUTHBIX BOJIH.
B3aumnas opuentanus BexktopoB E, B, V B sanexkrpomaruutHoi BoiHe. CBOICTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XK€HUE, MpEeIoMIICHUE, MOIsSpHU3aus, TUPpaKius,
uHTepdepennmsi. CKOpoCTh IIEKTPOMATHUTHBIX BOJTH.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [[puMeHEHNE EeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLMTBI paUOCBSI3U U TeNEeBUACHUS. Painonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHNE OKPYIKAIOIIEH CpeIbl.

TexHudyeckre yCTpPOMCTBA M NPAKTHUUYECKOE TMPUMEHEHHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJAbTPa3BYKOBas JUArHOCTMKAa B TEXHHKE WU MEIUIIMHE, pajaap,
paauonpuéMHUK, TeIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

O6pazoBaHue U pacIpOCTPAHEHHE MOMEPEUHBIX U MPOJI0TBHBIX BOJIH.

Konebmromeecs Teno Kak UCTOYHUK 3BYKa.

HaGmronenmne orpakeHus 1 MpeIoMIICHUS MEXaHUYECKHUX BOJIH.

Hab6monenune natepdepennnm u qudpakiini MEXaHUIECKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGntonenue cBsI3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aAMIUIUTYAOU H
4acTOTOM KOJIEOAHUI.



HccnenoBanue  CBOMCTB ~ JJICKTPOMArHUTHBIX  BOJIH: OTpaKCHUE,
npeIoMJICHHE, MoJsipu3anus, 1udpakius, uHTepdepeHIus.

Tema 3. Onmuka

l'eomerpuueckas onruka. I[IpsmorMHENHOE pPacHpOCTpaHEHUE CBETA B
onHOpoaHOM cpene. JIyd cBera. TOUEUHBIN HCTOYHUK CBETA.

OTtpaxenue cBera. 3aKOHBI oTpaxkeHusi cBeta. [locTpoenne n3zoOpaxeHuil B
IUIOCKOM 3€pKaJie.

[Ipenomiienue cBeTa. 3aKOHBI MPETOMIICHHUS CBEeTa. AOCOTIOTHBIN MOKAa3aTelb
npenomiieHus. llomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbli yros IOITHOTO
BHYTPEHHETO OTPAXKEHHUSI.

Hucnepcust cBeta. CioxHbIN cocTaB Oenoro ceera. L[Ber.

CobOuparomiue u pacceuBaroimve JuH3bl. ToHkas mauH3a. DoOKycHOE
paccTosiHME W ONTHYecKash cujia TOHKOM nuH3bl. [locTpoenue uzoOpaxeHuil B
coOuparolux U paccerBaromux JuH3ax. dopmyna TOHKOW JIUH3bI. YBeIWYEHUE,
JTaBaeMoe JIUH30M.

[Ipenensl MpUMEHUMOCTH T€OMETPUIECKOM ONITHKH.

BonnoBast ontuka. Wurepdepenuus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMOJIEHWS MAaKCMMyMOB M MHUHHUMYMOB B HUHTEp(EpEHIIMOHHOU
KapTUHE OT JBYX CHUH(]A3HBIX KOTEPEHTHBHIX HICTOYHUKOB.

HNudpaknus cBera. JudpakuronHas pemérka. YclIoBUE€ HAONIOIEHUS
IJIaBHBIX ~MAaKCMMYMOB IIpM  MNaJ€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonsapuszanus ceera.

TexHu4yeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: OYKH, JIYIa,
dboToanmapaT, MPOCKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAsI
OITHKA, TUPPAKITMOHHAS PEHIETKA, TIOJSAPOU/I.

Jlemoncmpayuu

[IpsAMOnMHENHOE pPaCIpPOCTPAHEHUE, OTPAKEHUE M IPEIOMIIEHUE CBETA.
OnTtuyeckue mpruOOpBkI.

[TonHOE BHyTpeHHEE oTpaxkeHue. Mojiesib CBETOBOAA.

UccnenoBanne cBOMCTB N300paKeHUH B JTMH3AX.

Mogenu MUKpPOCKOIIA, TEJIECKOIIA.

Habmonenne natepdepeHnm crera.

Hab6mronenune nudpakimu crera.

Habnronenne nucriepcuu cBeTa.

[Tony4yenue cnekTpa ¢ MOMOUIBIO TPU3MBI.

[Tony4yenue criekTpa ¢ MOMOIIbIO AUGPAKIUOHHON PEIIETKH.

HaGnronenue nonsipusanuu cBera.

Yuenuuecxuii skcnepumenm, 1abopamopnule pabomuwl



N3mepenue nokazaTens NpeaoMIICHUS CTEKIIA.
UccnenoBanne CBONCTB N300paKEHUI B JTMH3AX.
Habmronenue nucnepcuu cBera.

Pasznes 6. OcHOBBI ClIeIUAJIBLHON TEOPUU OTHOCUTEIBHOCTH
['paHnibl NPUMEHUMOCTH  KJIACCMYECKOM  MexaHukd.  lloctymars
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, IPUHIIUI OTHOCUTEIBHOCTH DWHILITEMHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU U COKpPAICHUE
JUTMHBI.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBsI3p Macchl C SHEPrUEH U UMITYJIBCOM PEATUBUCTCKOM YaCTHULIbl. DHEPTUA
IIOKOSI.

Paszpnen 7. KBanToBas ¢pusuka
Tema 1. Inemenmul KBAHMOBOU ONMUKU
®otonbl. Dopmyna [lnanka cBsa3u s3Hepruu POTOHA C €ro YacTOTON. DHEPTHUs
U UMIyJbC (POTOHA.
OTtkpeiTue u uccienoBanue Gorordpdexra. OnpiTel A. I'. CroneroBa. 3aKOHBI

dororpdexra. YpaBHenue ODuHiuTeHa A1 dorodddexra. «KpacHas rpaHunar»
dotorddekra.

Hapnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JIEUCTBUE CBETA.

TexHuueckne yCTpOWCTBA W MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTuuK, coiHeUHas 6aTapesi, CBETOAUOI.

Jlemoncmpayuu

®oto3(PpdheKT HAa yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

UccnenoBanne 3akoHOB BHeENTHEr0 (poTodddekra.

CBeronuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuio o -4acTHII.
[Inanerapnas wmopenbp aroma. [locrynatel bopa. M3nydeHne W moOrionieHue
(GOTOHOB TpU TMepexojie aToMa C OJHOTO YPOBHS SHEPIHMM Ha Jpyroi. Bumisl
criekTpoB. CIIEKTp YpOBHEW SHEPrUU aTOMa BOJOPOA.

BonnoBsie cBoiicTBa yactull. Bomusl e bpoitis. KopryckynsipHO-BOIHOBOMN
JTyaliu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3J1y4YCHHE.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE MNPUMEHEHHUE: CIEKTPaJbHbBIN
aHau3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITbIOTED.



Jlemoncmpayuu

Mopnens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI JIa3epa.

HabOnronenue inHeHyaThIX CIIEKTPOB U3JIYUYEHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

HabGntonenue nuHeiuaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JIOKA3bIBAIOIINE CJOKHOCTh CTpPOCHMS sAnpa. OTKpbITHE
paanoaktuBHOcTH.  OmblTel  Pe3epdopna 1mo  ompepeneHuro  cocrasa
paanoakTuBHOro wu3nydeHus. CpoiicTBa anb(a-, Oera-, raMMma-u3iaydeHHUs.
Bimsinue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykimonHas monens siapa ['eiizenOepra—
NBanenxo. 3apsaz sapa. MaccoBoe uucino sapa. M30tonsl.

Anwsda-pacnian. DNEKTPOHHBIA U TO3UTPOHHBIM Oera-pacman. [amma-
U3JIydeHre. 3aKOH paJMOaKTUBHOIO pacnaja.

DHeprusi CBsI3M HYKJIOHOB B sifipe. AnepHbie cuibl. [ledekt maccsl sapa.

SnepHbie peakiuu. [leneHue u CUHTE3 S1ep.

Anepnsiii peaktop. TepmosmepHbiii cuHTe3. [IpoOnemMbl M TEPCHIEKTHUBBI
SAIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACTIEKTHI IAEPHOU SJHEPTETUKHU.

DneMeHTapHbl€ YacTULbl. OTKPBITHE IO3UTPOHA.

Meto/bl HaOJIIOIEHUS M PETMCTPAIUK 3JIEMEHTAPHBIX YACTHLL.

dyHIaMeHTaIbHbIE B3auMOeHCTBUS. EMUHCTBO u3nueckoi KapTUHBI MUPA.

TexHu4yeckne yCTpOWCTBA U MPAKTUYECKOE NPUMEHEHHE: JO3UMETP, KaMmepa
Bunbcona, sigepHblil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€T4YMK MOHU3UPYIOIINX YaCTHLI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomuol

WccnenoBanuie TpeKoB YacTull (M0 TOTOBBIM (OTOrpadusim).

Paspges 8. DiieMeHTBI ACTPOHOMUM U aCTPOGU3UKH

Orarbl pa3BUTHs aCTpOHOMMHU. [IpUKIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHE
aCTPOHOMMUH.

Buna 3Bénnoro neba. Co3Be3ausi, sipkue 3BE3[bI, IUIAHETHI, UX BHUJIUMOE
JIBIKEHUE.

ConneuyHas cucreMa.

Comune. ConHeuHass akTHUBHOCTb. Fcrounuk sHeprum ConHuoa u 3BE3Z.
3BE3MBI, UX OCHOBHBIE XAPAKTEPUCTHUKHU. J(MarpaMma «CIEKTPAJIBHBIM KJIacc —
CBETUMOCTBY». 3BE3AbI T[JIaBHOM IOCIEAOBATEIBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTbY» JUIA 3BE3J TJIABHOW IIOCIIENOBATEILHOCTH. BHyTpeHHee cTpoeHue



3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUH U 3Bononuu CoJiHIa U
3BE3/. DTaIlbl ’KU3HU 3BE3].

Muneunbiii I[Iyte — Hama I'amaktuka. Ilomoxkenune u aBmwxkeHue CoyHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBasapsl. UEpHBIE ABIPHI B siApax
raJaKTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa60sa. Pazberanve rajgakTuk.
Teopus bonbmoro B3peiBa. PenukroBoe nsnydeHue.

Macumrabnas crpykrypa Beenennoil. Meraranakruka.

Hepemiénnnlie npobsieMbl aCTpPOHOMUMU.

Vuenuueckue nabnooenus

HaGntonenust HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAaHUEM KOMITBIOTEPHBIX
MPWIOKEHUIN JJIsI ONPEEeIICHUS MOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3aus1 CEBEPHOrO MOMyIIApUs U SIPKUE 3BE3IBI.

Habmonenus B Teneckon JlyHsl, uianet, Mieunoro [1ytu.

O6o0mariee NOBTOpPeHUE

Ponr Qu3ukn ® acTpoHOMHHM B DOKOHOMHYECKOM, TEXHOJIOTHYCCKOM,
COLIMAJIBHOM M ATUYECKOH cepax NesTeTbHOCTH YeIO0BeKa, poiib U MECTO (PU3UKHU
U aCTPOHOMHUU B COBPEMEHHOM Hay4yHOM KapTUHE MHpA, pOJib GU3HUECKON TEOPHH
B (OpPMHpPOBAHWM TIPEJCTABICHUNA O (U3UYECKONM KapTUHE MHUpPa, MECTO
bu3MYEeCKON KapTUHBI MUpa B OOIEM PSIAy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJIEHUMN O TIPUPOJIE.

MexnpeaMeTHbie CBA3H

N3yuenne xypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce ocyliecTBisieTcs: ¢
YYETOM COJEPKATEIBHBIX MEXKIPEIMETHBIX CBSI3€d C KypcaMH MAaTEMAaTHKH,
OMOJI0THH, XUMHH, Teorpaduu U TEXHOIOTUH.

Meoicnpeomemnvle nowsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJIOB HAYYHOI'O
MO3HAHUS: SIBJICHUE, HAy4HbIH (akT, rumore3a, (U3MYECKas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOIeHNE, SKCIIEPUMEHT, MOJISITMPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pemieHUWE CHUCTEMBl YpPAaBHEHHH, TPUTOHOMETPUYECKUE
GYHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXIECTBO, BEKTOPBI M MX IMPOEKLUWH HA OCH KOOPAWHAT, CIIOKECHHE BEKTOPOB,
IIPOU3BOJIHBIEC DJIEMEHTAPHBIX (YHKIMM, NpPU3HAKK TOA00USI TPEyTrOJbHUKOB,
OTpezieNieHHe IIOMIAIN TUIOCKUX QPUryp u 00bEMa Ted.

buonoecusa: »nekTpuueckue SBICHUS B KUBOW MpUPOJE, KoieOaTeIbHbIC
JIBW)KEHUS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOU NMPUPOAE, NCUCTBUE
paJnanuy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpOEHHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMUECKasi CTPYKTYpa TBEPIBIX
TeI, MEXaHW3Mbl O0Opa30BaHMSI KPUCTAJUIMUECKOW PEIIETKU, CIEKTPaTbHBIN
aHaJu3.



leoepaghus:  mMarHuTHBle TIONIOCA 3€MJIM, 3aJIEKH MarHUTHBIX PV,
dboTochEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3aHUE 3EMJIICTPSCCHUIA.

Texnonoecus: NWHUAUA DJIEKTPOIIEpENad, TEHEpPaTOp IMEPEMEHHOro TOKa,
3JIEKTPOJIBUTaTeNb, WHAYKIHOHHAS I1€4b, pajap, PaguONPUEMHHUK, TEIEBU30D,
anteHHa, tenedon, CBY-meub, MPOEKIIMOHHBIM anmapar, BOJOKOHHAsI OITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUMS ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA

OcBoenne yueOHoro mnpenmera «®du3nMka» Ha ypOBHE CPEAHEro OOIIEro
oOpazoBaHus (0a30BbI YPOBEHB) JOJKHO OOECIEUUTHh JIOCTUKEHUE CIIETYIOIIUX
JMYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTENbHBIX PE3YIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yNIbTAThl OCBOCHUS yueOHOTo npeamera «Du3nKay JTOJKHBI
OoTpaxkaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOlIUXCS PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPECHHEW TMO3WIMEH JMYHOCTH, CHCTEMOW I[EHHOCTHBIX
OpUEHTAllU{, TO3UTHUBHBIX BHYTPEHHUX  YOEXIEHHUH, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOro OOIIECTBa, PaCHIUPEHHE >KU3HEHHOTO
ONbITa U OMNbITA JIEITEIBHOCTH B MPOLIECCE PeaTn3alli OCHOBHBIX HAIIPaBJICHUN
BOCMUTATEIbHOUN AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMSA:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOMN MO3ULIMU 00YUaIOIIErocsl KaK aKTUBHOT'O U
OTBETCTBEHHOI'0 WIEHAa POCCUMCKOro 0OIIECTBA;

OPUHATHE  TPATUIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAHUCTHYECKUX U
JIEMOKPaTUYECKUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JEATEIIBHOCTh B MHTEpPECAX TIPaKIaHCKOIO
00IIeCTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00Pa30BaTEIHLHOM OPraHU3aIUH;

YMEHHUE B3aUMOJICHCTBOBATH C COLUAIbHBIMUA UHCTUTYTAMHU B COOTBETCTBUH C
X QYHKIUSIMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU JIEITENBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUS :

c(hopMUPOBAHHOCTH POCCUNCKOU TPaKIaHCKOH UJICHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOLIEHUWE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKHU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 M MPUHUMATh OCO3HAHHBIC DPEIICHMUS,
OPHEHTHUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
JESATEIIbHOCTA YYEHOTO;

OCO3HAHHE JIUYHOTO BKJIAJa B TOCTPOCHUE YCTONYUBOTO OYAYIIEro;

4) 3C¢TeTHYECKOr0 BOCTIMTAHMSA:

3CTETUYECKOE OTHOUICHHWE K MHUPY, BKJIKOUYAs ICTETUKY HAYYHOTO TBOPYECTBA,
npucyuiero (pu3n4ecKoil Hayke;



5) Tpya0BOT0 BOCTIMTAHUSI:

UHTEPEC K pa3IMYHBIM cdepaM MpoPecCHOHAIBHON ACATEIHHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (U3UKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynyieii mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI,

TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JIacTH
(bu3MKU Ha NPOTSKEHUHU BCEU KU3HU;

6) 3K0JI0rHYecKOro BOCITHTAHUSI:

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbl, OCO3HAaHHE TJI00AIBHOTO
XapaKTepa SKOJIOTMYECKUX MPOOIIeM;

IUTAHUPOBAHWE U OCYIIECTBIICHUE JCHCTBUI B OKPYKAIOIICH Cpeie Ha OCHOBE
3HAHUS LEJIed YCTOWUYMBOIO Pa3BUTHUS YEIIOBEYECTBA;

pacCIIMpPEHNE OIbITa JEATEeIPHOCTH JKOJIOTHYECKON HaIMpaBICHHOCTH Ha
OCHOBE UMEIOIIMXCA 3HAaHUH Mo (PU3HUKE;

7) HEHHOCTH HAYYHOI'0 TIO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UIECKON HAYKHU;

OCO3HAaHWE IIEHHOCTH HAYYHOW JESATENbHOCTH, TOTOBHOCTh B TpOIECCe
U3ydeHus:  (U3MKKH  OCYIIECTBJISATh  NPOEKTHYIO U HCCIENOBATEIbCKYIO
NESTENHHOCTh NHIWBUIYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHHBEPCAJIbHbIE YUeOHbIe J1elCTBUSA
ba3oBble Jornueckue AeMcCTBUS:
CaMOCTOSAATENTLHO  (OpMYJIMpPOBaTH W AKTyalIM3UpOBaTh  MpoOIiEeMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
OTIpEeENATh IENU JCSITEIBHOCTH, 3aJaBaTh MapaMeTpbl M KPHUTEPUU UX
JOCTHKEHUS;
BBISIBJISIT ~ 3aKOHOMEPHOCTH M TMPOTHBOPEYUST B  paccMaTpUBAEMBbIX
(bu3NUECKUX SABIICHUSX;
pa3pabarbiBaTh MJIAaH PEIICHUS MPOOJIEMBbI C YUETOM aHaIM3a MUMEIOIINXCS
MaTepUaJbHBIX U HEMATEpUaIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JIEITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YIIHTATOB
IEJISIM, OIEHUBATh PUCKH MOCIIEACTBUMN IEITEIbHOCTH;
KOOPJMHUPOBATh U  BBIMNOJHITH pabOTy B  YCIOBUSIX  PEabHOIO,
BUPTYaJTbHOTO U KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOIIEM.
ba3zoBble ucciaegoBaTe/ibCKue 1efiCTBUS !
BJIAJCTh HAYYHOW TEPMUHOJIOTHEH, KIIFOYEBBIMH TOHATHSAMH M METOJAMH
(bu3znyecKor HaAyKu;



BJIa/ICTh HaBBIKAMH Y4eOHO-HUCCIIEIOBATENIbCKON U MPOSKTHOU ACITETbHOCTH
B 00sact (pU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB peIICHHs 3a1ad (PU3MUYECKOTO COJEp)KAHUS, MPUMEHEHUIO Pa3THYHBIX
METOJI0B ITO3HAHWSI,;

BJIAJCTh BHUJAMH JEATEIBHOCTH TI0 TMIOJIYYSCHHIO HOBOTO 3HAHUSA, €ro
UHTEpIpETallii, MpPeoOpa3OoBaHUI0O W MPHUMEHEHUIO B Pa3jMYHBIX YYEeOHBIX
CUTYaIMsIX, B TOM YUCJIE TIPU CO3/IaHUN YUYE€OHBIX MTPOEKTOB B 00JaCTH (U3HKHU;

BBISIBIISITh  TIPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyallM3MpPOBATh 3aj1ady,
BBIIBUTATh THUIIOTE3y €€ peIleHus, HaXOAWTh apTyMEHTHl IS J0Ka3aTelbhCTBa
CBOWIX yTBEP)KIICHUH, 3a1aBaTh MMapaMeTpbl U KPUTEPUU PEIICHHS;

aHAM3UPOBATh TIOJNYYCHHBIE B XOJ€ PEIICHUS 3aJadydl  Pe3yJIbTaThl,
KPUTHUIECKH OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3MPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

CTaBUTh W (opMymHpoBaTh COOCTBEHHBIE 3a7adud B 00pa30BATEILHOMN
JESITENHHOCTH, B TOM YHCIIC TIPU U3yUYCeHUU (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHHBATh IPHUOOPETEHHBIN OTIBIT;

YMETh TEPEHOCUTh 3HaHUSA TI0 (HU3MKe B TPAKTHUYECKYIO 00JacTh
KU3HEICATEITLHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIC WJICH, MIPEIaraTh OPUTHHAIBHBIC TTOIXO/IBI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

PabGora ¢ unpopmanmei:

BJIA/JICTh HAaBBIKAMU TMOJy4YeHUs WH(oOpMaIuu (U3NUEeCKOro COACpKaHUS U3
HUCTOYHUKOB pa3HBIX THIIOB, CAMOCTOSATEIHHO OCYIIECTBIISITh IOWCK, aHaJM3,
CUCTEMATHU3AIMI0 W HMHTEPIPETAINI0 WHGOPMAIIMU Pa3IUYHBIX BHJIOB U (opm
IPEJICTaBIICHUS;

OILICHUBATh JOCTOBEPHOCTh MH(OPMAIINH;

UCTIONIb30BaTh  CPeACTBA HMH(POPMAIMOHHBIX HW  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PENICHUU KOTHUTUBHBIX, KOMMYHHKATUBHBIX W OPraHU3allMOHHBIX
3a7a4 ¢ CcoOMtoJieHneM TpeOOBaHUN JProHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTHCHBI, PECYypcOCOepEeKEeHHs, TMPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OpPMaIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PM3MUYECKOTO COACpXKaHUS B pa3jIMYHBIX (dopMarax ¢
y4€TOM Ha3Ha4YeHHS WH(DOpPMAIUU U IEIIEBOM ayTUTOPHUH, BEIOUpAsi ONITUMATIBLHYIO
dbopMy TIpeiCTaBICHUS U BU3yaJTU3AITHH.

KoMMmyHukaTuBHBIE YHHBepcaJIbHbIe YueOHbIe 1eHCTBUS:
OCYUIECTBJISATh OOIIEHHWE Ha Yypokax (U3MKM U BO BHE-YpPOUYHOM
NEeSITEeNbHOCTH;



pacrmo3HaBaTh MPEANOCHIIKM  KOH(DIUKTHBIX CHUTyallMid H  CMATYaTh
KOH(JTUKTHI;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB;

NOHMMATh M HCIOJIB30BAaTh MPEUMYIIECTBA KOMAaHAHONW M WHIUBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMAaTUKY M METOJbl COBMECTHBIX AEHCTBHH ¢ y4€ToM OOIIMX
MHTEPECOB U BO3MOKHOCTEH KaXkJI0TO YJieHa KOJIEKTHBA,

OpUHAMATh 1€  COBMECTHOM  JIeSTENbHOCTH, OpraHW30BBIBaTh U
KOOPJAMHUPOBATh JIEHCTBUS O €€ JOCTMXKEHHIO: COCTABJIATH IJIaH JEHUCTBUH,
pacnpenensiTe pojaud ¢ y4ETOM MHEHMH Y4YaCTHHMKOB, OOCYXXIaTb pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBAaTh KauyeCTBO CBOETO BKJIaJa M KAXKIOTO0 YYaCTHHUKAa KOMaHABI B
001U pe3ysbTaT o Pa3pabOTaHHBIM KPUTEPUSIM;

npe/uiaraTh HOBBIE MPOEKTHI, OIEHMBATh HAECU C TO3UIHMM HOBU3HBHI,
OpPUTMHAJIBHOCTHU, IPAKTHYECKON 3HAUUMOCTH;

OCYIIECTBIISTh TMO3UTHUBHOE CTPATETHUYECKOE TOBEIACHHE B Pa3IHMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOPAXKEHUE, ObITH NHUIIMATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE J1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYUIECTBJIATH MO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
bU3MKM W aCTPOHOMHH, BBIBJIATH MPOOJIEMBI, CTaBUTh U (POpMyIUpOBaTh
COOCTBEHHBIE 33]1a4H;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAaH PEIICHUS PAaCUETHBIX UM KauyeCTBEHHBIX
3a/1a4, TUIaH BBINOJIHEHUS MPAKTUYECKOW padOThI ¢ YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEW U MPEANOUYTEHU;

JIaBaTh OIICHKY HOBBIM CUTYAIIUsIM;

pacIIMpATh paMKH Y4eOHOT0 MpeaMeTa Ha OCHOBE JIMUHBIX MPEATOUTESHUN;

JieJlaTh OCO3HAHHBIA BBIOOp, apryMEHTUpOBaThb €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO JSPYIUIMA B 00JaCTH
(pM3HKHM, TOCTOSHHO MOBBIIIATH CBOM 00pPa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJ/Ib, JMOLMOHAIbHBII HHTEJJIEKT:

JlaBaTh OIEHKY HOBBIM CHUTYAaIlMsIM, BHOCHUTh KOPPEKTHBBI B JIEATEIHLHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJaJ€Th HABbIKAMHU  TO3HABAaTEJIbHOM  peQieKCMM Kak  OCO3HaHUSA
COBEpINAEMbIX JIEUCTBUM M MBICTUTENIBHBIX TIPOILIECCOB, WX PpE3yJIbTAaTOB U
OCHOBaHUII;



UCIIOJIb30BaTh MPUEMBI peIIeKCUH TSI OLIEHKH CUTYaIllH, BEIOOpa BEPHOTO
pEIICHMS;

YMETh OIICHUBAaTh PUCKHM W CBOEBPEMEHHO IPUHUMATH PEHIEHUS MO0 HX
CHI)KCHHUIO;

NPUHUMATh MOTHUBBI W apTyMEHTBHI APYTHMX TPH aHAINW3€ pPe3yIhTaTOB
NEeSITEeNbHOCTH;

NPUHUMATH ce0sl, TOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA,;

NPUHUMATh MOTHUBBI W apTyMEHTBI JPYTHUX TIPU aHAIW3Ee pPEe3yIhTaTOB
JeSITeNTbHOCTH;

NpU3HABATh CBOE MPABO U MPABO APYTHX HA OMIMOKH.

B mporecce qocTikeHUs JTUYHOCTHBIX PE3YJIHTATOB OCBOCHHS MPOrPAMMBbI
no Qusuke IS ypOBHA CpeaHero oOmero oOpa3oBaHusl y OO0y4aroOmUXcCs
COBEPIICHCTBYETCS HYMOIIMOHATBHBIH WHTEJUICKT, IpeArnoIarauui
c(hOpMHPOBAHHOCT:

CaMOCO3HaHUs, BKIIFOYAIOIIETO CIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIBHOE
COCTOSIHUE, BUJETh HAMPABICHUS Pa3BUTHs COOCTBEHHOW AMOITMOHAIILHON CeEpHI,
OBITH YBEPEHHBIM B c€0€;

CaMOpEryJIMpOBaHus, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE NPUHHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEICHHE, CIOCOOHOCTh aManTUPOBATHCS K
AMOIMOHAIILHBIM U3MEHEHHSIM U TIPOSIBIISITE THOKOCTD, OBITH OTKPHITBIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIONICH CTPEMIICHHE K JOCTHIKCHUIO IEH U
yCcrexy, ONTUMHU3M, WHUIUATUBHOCTb, YMEHHE JICHCTBOBAaTh HMCXOAS M3 CBOMX
BO3MOXXHOCTEH;

SMMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTBIBATH €r0 TIPH OCYIIECTBICHWW OOIIEHUS, CIOCOOHOCTh K
COUYYBCTBHUIO U CONIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTh BHICTPAUBATH OTHOIICHUS
C IPYTUMH JIIOJIEMH, 3a00TUTKCS, TIPOSBIIATh HHTEPEC U pa3pemaTh KOH(PIUKTHI.

HNPEAMETHBIE PE3YJIBTATDBI

K xoniy obyuenuss B 10 kij1acce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

JIEMOHCTPUPOBATh Ha TMPUMEPAX POJb U MECTO (PU3MKU B (POpMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpPA, B PAa3BUTUHA COBPEMEHHONW TEXHUKH W
TEXHOJIOTHH, B TPAKTUUECKOUN AEATEIbHOCTH JIFOEH;

YUUTHIBATh TPAHUIBI TPUMEHEHHUS HW3YYEHHBIX (PU3UYECKUX MOJIENCH:
MaTepHalibHasi TOUKa, HHEepIHaIbHAsl CHCTeMa OTCUéTa, abCOMIOTHO TBEPOE TEIO,
WJCabHBIN ra3, MOJIEIU CTPOCHHUS Ta30B, )XKUIAKOCTEH U TBEPIABIX TEJ, TOUYCUHBIN
AJIEKTPUYECKUH 3apsil PU pelieHnU PU3NUeCcKuX 3aj1ady;



pacrno3HaBaTh (GU3UMYECKUE SIBJICHUS (MPOIECChl) U OOBICHATH UX HAa OCHOBE
3aKOHOB MEXaHWKH, MOJICKYJSIPHO-KUHETHUYECKOW TEOPUM CTPOCHHMS BEIECTBA U
ANEKTPOJUHAMUKHN:  PaBHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJHUHEHHOE
JBKEHUE, CBOOOTHOE TAaJeHUE TeJ, IBWKEHUE 110 OKPY>KHOCTH, WHEPIIUS,
B3auMozieicTBUE Tel, Tuddy3us, OpOyHOBCKOE TBUKEHHUE, CTPOCHUE JKUJIKOCTEH
U TBEPABIX Tell, U3MEHEHNE 00BbEMa TeJ IPU HarpeBaHUU (OXJIAXKACHUH), TETJIOBOE
paBHOBECUE, HCIAPEHHUE, KOHACHCALWs, IUIABJIEHUE, KpUCTAILIA3AlUs, KUIICHUE,
BJIQYKHOCThH BO3/lyXa, MOBBIIICHUE JABJICHUS ra3a Mpu €ro HarpeBaHUM B 3aKPHITOM
cocyle, CBSI3b MEXKAYy IapaMeTpaMd COCTOSHUSL Ta3a B HM30IpoLEeccax,
AJIEKTPU3AIUS TEN, B3aUMOJCHCTBUE 3aPS/I0B;

ONKCHIBATh MEXAHUYECKOE JIBIDKCHUE, UCTIONB3Ys (DU3UUYECKHE BEIUYUHBI:
KOOpJMHATa, IyTh, NEPEMEIEHHE, CKOPOCTb, YCKOPEHHE, Macca Teja, CHJIa,
UMITYJIbC T€J1a, KMHETUYECKash YHEPrus, MOTEHIMaIbHAsl YHEPTUsi, MEXaHU4YecKas
pabora, MexaHWuYecKash MOIIHOCTh; NPH ONUCAHUU MPABWIBHO TPAKTOBAThH
bu3MUeCKNii CMBICT HCIOIB3YyEeMbIX BEJIMYMH, WX OOO3HAYCHHS M €IUHUIIBI,
HaXOJUTh (OPMYJIBI, CBS3BIBAIOMINE MAHHYIO (U3UYECKYI0 BEIMYUHY C JIPYTUMHU
BEJIMYMHAMU;

OMKCHIBATh M3YyUEHHBIE TEIUIOBBIE CBOMCTBA TEl M TEIJIOBBIE SIBICHMUS,
UCTIONB3YysT (M3MYECKUE BEIWYWHBI: JaBJICHHE Tas3a, TeMIleparypa, CpemaHss
KUHETUYECKAasl SHEPTUsl XaOTHUUYECKOI'0 JBWKECHHSI MOJIEKYJI, CpeAHEKBagpaTUYHAs
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSIA HSHEprus, padora rasa,
KO3 (UIIMEHT TMOJIE3HOTO JEWUCTBHSI TEIJIOBOTO JIBUTaTeNsl; TMPU OMHMCAHUU
NPAaBWIBHO TPAKTOBaTh (DU3MUECKHH CMBICT HCIONB3YEMBIX BEIWYHH, WX
o0O3HaUeHUsT U €IUHUIIBI, HAXOAUTh (QOPMYIJbl, CBS3BIBAIOIINE JaHHYIO
(bU3UYECKYIO0 BETUYMHY C IPYTUMU BEJTUUHUHAM;

OMUCHIBATh U3YUEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3YsS (PU3NYECKUE BETUYHMHBI: DJICKTPUUCCKHUHN 3apsi,
AJEKTPUYECKOE MOJIe, HAMPSKEHHOCTD MOJIsI, TOTEHI[MAJ, PA3HOCTh MOTEHIMAJIOB;
IpU ONMUCAHWM TIPAaBWJIBHO TPAKTOBATH (DU3UYECKUM CMBICT HCIOIb3yEMbIX
BEIUYMH, MX OOO3HAUEHUS M E€JMHUIIbI; yKa3biBaTh (POPMYIIbI, CBSA3BIBAIOIIUE
TaHHYI0 (U3UYECKYIO BEIHYHUHY C IPYTUMH BEIIMYNHAMU;

aHAJTM3UPOBATh (DU3UYECKHUE MPOLIECCHl U SBJICHUS, UCIOIB3YSd (PU3HUECKUE
3aKOHBI W MPUHIMIIBL: 3aKOH BcemupHoro Tsarorenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXPaHEHUS MEXaHMYECKOM DSHEpPruu, 3aKOH COXPAHEHUs HUMIIYJIbCa,
OPUHIUIT CYNEPINO3UIUA CHJI, MPHUHIIUI PABHOMPABUS HHEPLHAIBHBIX CUCTEM
O0TCu€Ta, MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSA3b CPEIHEW KMHETHUYECKOW SHEPIHH TEIUIOBOTO JABMKEHUS MOJIEKYJ C
a0COJIIOTHOM TeMIiepaTypoH, MEepPBbIN 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHUS
ANEKTPUUYECKOro 3apsaa, 3akoH KyloHa, Hpu 3TOM pas3inyaTh CIOBECHYIO



(GOopMyITUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE M YCIIOBHUS (TpaHHUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NPHUHLMUIIBI JIEHCTBUS  MalllMH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBUS MX OE30MaCHOr0 HCIOJIb30BAHUS B
IIOBCEAHEBHOM JKU3HU;

BBIMOJIHATh JKCHEPUMEHTBHl 10 HCCIEOBAaHUIO (PU3MUECKUX SBJICHUH U
IPOLIECCOB C HCMOIb30BAHUEM IMPSAMBIX M KOCBEHHBIX H3MEpPEHUl, MpH 3TOM
dbopMmynupoBaTh mpobiemMy/3amady W TUIOTE3y Y4eOHOrOo HSKCIEpPHMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIOKEHHOTO O0OpYyIOBaHUS, MPOBOAUTH OIMBIT U
(opMyIupOBaTH BBIBOJIBI;

OCYILIECTBIISATh MPSMbIE U KOCBEHHbIE U3MEPEHUsT GU3NUECKUX BEJTUYMH, IIPU
ATOM BBIOMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHS W HUCIOJIb30BaTh H3BECTHBIC
METO/bl OLIEHKH MTOIPEMIHOCTEN U3MEPECHU N,

UCCIIEZIOBATh  3aBUCUMOCTH  MEXIy  (PU3MUECKMMHM  BEJIWYMHAMH  C
UCMOJIb30BAaHUEM IMPSIMBIX HU3MEPEHUM, MPU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY,
(¢uKCcUpOBaTh pe3yabTaThl MOJYUYEHHOW 3aBUCHUMOCTH (U3UYECKUX BEIUYHH B
BUIe TaOnuIil U TpaduKOB, AeJIaTh BBIBOABI IO pe3yJbTaTaM HCCIEIOBaAHNUS;

co0roaTh MpaBuiaa O€30MaCHOTO TpyJa MPU NPOBEICHUM UCCIIEIOBAHUN B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-MCCIENOBATEIbCKOW U MPOEKTHOM
JESITENFHOCTA C WCIOJIB30BAaHUEM H3MEPUTENBHBIX YCTPOMCTB M J1aOOPaTOPHOTO
000pyI0BaHUS;

pemate pacu€THble 3aJaud C SBHO 33JaHHOM (U3NYECKON MOAEIbIO,
UCTOIB3Ys (PU3NYECKUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUA 331a4u
BBIOMpATh (PU3NYECKYIO MOJENb, BBIACIATh (PU3NYECKHE BEIUYMHBI U (POPMYIIBI,
HeoOXoAuMbIe ISl €€ pelieHusi, MPOBOAUTh PACUYEThl U OIEHUBATH PEATBHOCTH
HOJIYyYEHHOr0 3HaUYeHUs! GPU3NYECKOIN BETMUNHBI;

pelaTh KaueCTBEHHBIE 33/1a4U: BBICTPAaUBaTh JJOTUUYECKH HEPOTHUBOPEUUBYIO
[EMOYKY PACCYKIEHUH C OMOpOHl Ha H3y4YEHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH M
bu3nvecKue sIBJICHNUS;

UCMOJb30BaTh  MpPU  pPEUIEHMH  yuyeOHBIX  3aJad  COBpPEMEHHbIE
UH(POPMAIIMOHHBIE TEXHOJIOTUHU ISl TIOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIPETAIIH
U TpeJICTaBleHUs Y4eOHOM M HAay4YHO-NOMYJISpHOM MH(OpMaLUU, MOIYYEHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH M1OJIy4aeMyH0 HH(OPMAILIUIO;

OPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apYOESKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBACHEHHE IIPOILECCOB OKPYXKAIOLIErO0 MHUPA, B Ppa3BUTHE
TEXHUKH U TEXHOJIOTHIA;

UCMOJIb30BaTh TEOPETUUECKHE 3HAHUS 0 (PU3MKE B IOBCEIHEBHOM XU3HU
i obecriedeHust 0€30MacHOCTU MPHU OOpalleHUH ¢ MpUOOpaMu U TEXHUYECKUMU



YCTPOUCTBAMH, JJISI COXPAHEHUS 3J0POBbS U COOIIOJICHUSI HOPM AKOJOTHUECKOTO
MOBEJICHUS B OKPY>KarOIen cpejie;

paboTaTh B TpyIIle C BBHIIOJHEHWEM pPAa3IUYHBIX COLUAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIMbl, PAIMOHAIBHO pacHpeneisaTh OOS3aHHOCTH W
IUIAHUPOBAThH JACSATENBHOCTh B HECTAHAAPTHBIX CUTYaAlMSIX, aJ€KBATHO OIIEHUBATh
BKJIaJl K&KJIOTO M3 YYACTHUKOB I'PYIIIHI B PEIICHUE pACCMATPUBAEMOI MPOOJIEMBI.

K konmy o0yuenus B 11 kJjacce mpeaMeTHbIE pe3ysibTaTbl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAXKaTh CHOPMUPOBAHHOCTD Y OO YUAFOIIUXCS YMEHUMH:

JNEMOHCTPUPOBATh Ha TpUMEpax poyib U MecTOo (pu3uku B (HOpMUPOBAHUU
COBPEMEHHOW HAay4yHON KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKH M
TEXHOJOTUM, B IPAKTUYECKOU HEATEIIBHOCTU JIFOAECH, LIEIOCTHOCTh U €IUHCTBO
($u3ndIecKoil KapTUHBI MUPA;

YUYUTBIBATh TPAHUIIBl TPUMEHEHHUS U3YUYCHHBIX (U3UYECKUX MOJICIICH:
TOUEYHBIN ANEKTPUUECKUI 3apsil, JIyd CBETa, TOUCUHBIM MCTOUYHMK CBETA, s/iepHas
MOJIETTh aTOMa, HYKJIOHHAs MOJENb aTOMHOIO spa MPH PEHieHUU (PU3NYECKHUX
3ajay;

pacro3HaBaTh (U3MYECKUE SIBJICHUS (MPOIECChl) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DM3HUKHU: DJIEKTPUUYECKAS] TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MArHUTHOE JEHCTBHS TOKa, B3aUMOJICHCTBUE
MAarHuTOB, DJICKTPOMArHUTHAasT WHAYKIUSA, JCHUCTBUE MArHUTHOIO TIOJA Ha
MPOBOJHUK C TOKOM M JBIDKYIIUUCS 3apsiji, AJIEKTPOMArHUTHBIE KOJieOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE pACIpPOCTPAHEHUE CBETa, OTPaKEHUE, MpPeOMIICHHE,
uHTeppepeHnms, audpakuus W TOJApH3alvs CBETa, JHUCIEPCUS  CBETa,
dotoanexkrpuueckuii 3pdext (pororddekrt), cBeToBOE N1aBieHUE, BOSBHUKHOBEHUE
JUHEHYaTOro CHeKTpa aToMa BOJOpPOJa, €CTECTBEHHass W HMCKYCCTBEHHas
PaaNOaKTUBHOCTB;

OMUCHIBATh M3yYEHHbIE CBOMCTBA BEIHIECTBA (PIEKTPUUYECKHE, MArHUTHBIE,
ONTUYECKUE,  DJIEKTPUYECKYID  MPOBOJUMOCTh  PaA3JIMUHBIX  Cpel) U
AJIEKTPOMArHUTHBIC SBJICHUS (MIPOIECCHI), UCMONB3Yysl (PU3MUECKHUE BEITUYUHBI:
AIEKTPUYECKUIN 3apsj, CHJIa TOKa, JIEKTPUUYECKOE HAMPSKEHUE, IICKTPUUYECKOE
CONPOTUBJIEHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOJABIKYIIAsl CuUjia, padoTa TOKa,
WHJYKIUST MarHUTHOTO TMoJjs, cwia Awmmepa, cwia JlopeHila, WHIYKTUBHOCTb
KaTYIIKH, SHEPTHsl AJIEKTPUUYECKOTO M MArHUTHOI'O TMOJIEW, MEepUoj M YacroTa
KoneOaHuii B KoJieOaTeNhbHOM KOHType, 3apsij U CWia TOKa B MpoIlecce
TapMOHUYECKUX JJIEKTPOMArHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOsSHUE U
ONTHUYECKAsl CHUJIa JIMH3bI, MPU OINHUCAHUU MPABUIBLHO TPAKTOBATh (PU3MUECKUU
CMBIC]I HCIIOJIb3YEMbIX BEIWYMH, MX OO0O3HA4YeHHs] W EAUHMIIBI, YKa3bIBaTh
dbopMynbl, CBA3BIBAIONIME JIAaHHYIO (QU3UYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;



OMUCHIBATh M3YUYCHHBIC KBAHTOBBIC SBJICHUS M TPOLECCHl, HCIOIb3YS
bu3nMYeCKre BEIUMYUHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI U
4acToTa CBETA, SHEPTUs U UMITYJIbC (OTOHA, MEPUOJI TIOTypaciajia, SHEPTHsl CBI3U
aATOMHBIX SI7Iep, TPU OINMUCAHWU TPABUIBHO TPAKTOBATh (PU3UYECKHUIA CMBICT
UCIIOJIb3YEMbIX BEIUYUH, MX OOO3HAYEHUS U E€IUHUIIbI, YKa3bIBaTb (POPMYIIbI,
CBSA3BIBAIONIME JIaHHYIO (DU3MYECKYI0 BEJIMYMHY C JPYTUMH BeIWYHMHAMH,
BBIYUCIISATh 3HAU€HUE (PU3NYECKON BEITMYUHBI;

aQHAM3UPOBATHh (PU3UUYECKHUE TPOIIECCHI U SBIICHUS, UCTIONB3YsS (pu3ndeckue
3aKOHBI ¥ MPUHLUMNBI: 3aKOH OMa, 3aKOHBI MTOCJIEI0BATEIBLHOTO U MapaJIEIbHOTO
COCJIMHEHUS TMPOBOJIHUKOB, 3akoH Jkoyns—JIeHma, 3aKOoH 3JIEKTPOMAarHUTHON
WHIYKLIHUH, 3aKOH MPSMOJIMHENHOI0 PACIpPOCTPAHEHHS CBETA, 3aKOHBI OTPAKECHHS
CBETa, 3aKOHBI MPEIOMIICHUSI CBETa, ypaBHEHHE ODWHIITEWHa 11 Qorodddexra,
3aKOH COXPAaHEHUs YHEPrUH, 3aKOH COXPaHEHUs HMMITYJIbCa, 3aKOH COXpPaHEHUs
AIEKTPUUECKOr0 3apsjia, 3aKOH COXPAHEHHs] MacCOBOI'0 4YMcla, MOCTyNaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmajia, Mpu 3TOM pas3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTEeMaTU4YEeCKOE BBIPAKEHHE U YCJIOBUSL (TpaHULbI, O00JIACTH)
IPUMEHUMOCTH;

OTIpEAENSITh HAMpaBJIeHUE BEKTOPA UHIYKIMHA MArHUTHOI'O MOl TPOBOJIHUKA
C TOKOM, cujibl Amrniepa u cuibl JlopeHna;

CTPOUTh W OIKCHIBATh HM300paKEHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKaioM,
TOHKOM JIUH30MU;

BBITIONTHATh JKCIEPUMEHTHI 10 HCCIENOBAaHUI0 (U3MYECKUX SIBICHUU H
MPOLIECCOB C HCIOJb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUMN: MpPU 3TOM
dbopmynupoBath mpoOJeMy/3ajady U TUNOTE3y Y4eOHOro IKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO O0OpYJAOBaHUs, MPOBOAWTH OMNBIT U
(dbopMyIHpOBaTH BHIBOBL;

OCYIIECTBIISATh MPSIMbIC U KOCBEHHBIE U3MEPECHHS (PU3NUECKUX BEIHYUH, TTPU
ATOM BBIOMpaTh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HCIOIb30BaTh W3BECTHBIC
METO/bI OLIEHKH MTOIPEMTHOCTEN NU3MEPECHUN;

UCCJIEIOBATh 3aBUCUMOCTH (PU3UYECKHX BEIUYMH C HCIOJIb30BAHUEM
OPSIMBIX HM3MEPEHHI: TPU OTOM KOHCTPYHPOBATh YCTaHOBKY, (DHKCHUPOBATH
pe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WUYECKUX BEJIUYMH B BUJEC TaOJUIl U
rpaduKoB, AeaTh BHIBOABI [0 pe3yJbTaTaM UCCIIEIOBAHMUS;

coOJII01aTh TpaBuiia OE€30MACHOT0 TPYy/a MPHU MPOBEIACHUU HUCCIEIOBAHUMN B
paMKax ydeOHOTO OKCIIEPUMEHTa, YYEeOHO-UCCIIENOBATEIBCKOW W IMPOCKTHOU
JESATETLHOCTU C UCIOJIb30BAHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1a0OPAaTOPHOTO
000py10BaHUS;

pemiarb pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MUECKOW MOJENbIo,
UCTIONB3Ys (U3UYECKHUE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1auu



BBIOMpATh (PU3NYECKYI0 MOJEIb, BBIACIATh (PU3NYECKHE BEIUYMHBI U (HOPMYIIbL,
HEOOXOo/IMMbIE NIl €€ pelleHusl, MPOBOAUTh Pacy€Tbl U OLICHUBATh PEATbHOCTh
HOJIYYEHHOr0 3HaU€HUs! PU3NYECKOIN BETMUNHBI;

penaTh Ka4eCTBEHHBIE 3a/1a4N: BBICTPAUBATh JOTUYECKU HENIPOTUBOPEUUBYIO
LIEMOYKY PACCYXICHUW C OINOpPOM Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(pu3nyeckue sIBIEeHUS;

UCMOJb30BaTh  MpPU  pPEUIeHMH  ydyeOHBIX  3aJad  COBpPEMEHHbIE
UH(POPMAIIMOHHBIE TEXHOJIOTUHU ISl TIOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIPETAIIH
U IpeJCTaBleHUs Y4eOHOM M HAay4YHO-NOMYJSpHOW MH(OpMaLUU, MOIYYEHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJU3UPOBATH MOJYy4aeMyH0 HH(OPMALIUIO;

OOBSICHATh MPUHLMIBI JEHCTBUS MallUMH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCJIOBUA UX OE€30MACHOIO HUCIIONb30BaHUS B MOBCEIHEBHOM
KU3HU;

OPUBOAUTH IPUMEPHI BKJIaJJa POCCUICKUX U 3apYOESKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOLIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHMS MO (PU3MKE B MOBCEAHEBHOM >KU3HU
U1 obecriedeHrst 0€30IaCHOCTU IIPU OOpalleHUH ¢ MpUOOpaMy U TEXHUYECKUMU
YCTPOMCTBAaMH, JUJISl COXPAHEHUs 370POBbS M COOIIOJEHUS HOPM IKOJIOTHYECKOIO
MOBEJICHUS B OKPYKAIOIIEH CPELIE;

pabotaTh B TpyIIle C BBIIOJHEHUEM PAa3IUYHbIX COLMAJIBHBIX pPOJIEH,
IUIAaHUPOBATh pabOTy TpYyMIbl, PALUOHAIBHO paCHpPEeAesaTh OO0A3aHHOCTU MU
IUIAHUPOBAThH JCATENBHOCTh B HECTAHAAPTHBIX CUTYALMsX, aJ€KBATHO OLICHUBATh
BKJIAJl K&KJIOT0 U3 YYACTHUKOB I'PYMIIbl B PEIIEHHE pACCMAaTPUBAEMOM MTPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosan4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB u TeM uugpoBbIie
Ne ni/m P KonTpoasnbie  IIpakTnueckue (1upp )
NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypcsl
Paznen 1. PU3UKA U METO/JAbI HAYUYHOI'O ITO3HAHUS
bu6nuorexa [IOK
1.1 ®u3ukKa 1 METOABI HAYYHOI'O IIO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro o pazgeny 2
Paznen 2. MEXAHUKA
bubmuorexa [IOK
21 Kunemaitka > https://m.eds00.ru/7f41bf72
bu6mmorexa [IOK
2.2 7
Hlunamika https://m.edsoo.ru/7f41bf72
bubmuorexa [IOK
2. 1 1
3 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 htts://m.edso0.ru/7f41bf72
Hroro no pazueny 18
Pa3nen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM bub6mmoreka [IOK
3.1 9 1
TEOpUHU https://m.edsoo.ru/7f41bf72
bu6nmoreka [IOK
3.2 O 10 1
CHOBET TEPMOAMHAMIIH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEIIECTBA. 5 bu6nunorexa LIOK

@Da30BbIe NEPEXOIBI

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 pazueny 24
Paznen 4. DJIEKTPOAUHAMUKA
bubmuorexa [IOK

4.1 DIeKTpoCTaTHIA 10 https://m.edsoo.ru/7f41bf72
42 [TocTosiHHbIN MeKTpUYeCKUil TOK. TokU B 12 bubnunorexa [IOK

' Pa3IMYHBIX Cpeax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 22

PeszepBHoe Bpemsi 2

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/1esi0B U TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pazpnen 1. JIEKTPOAUHAMUKA
11 MarunuTtHOe noje. DIeKTpOMarHuTHas 1 1 3 bu6mmoreka [IOK
' UHIYKIHS https://m.edsoo.ru/7f41c97¢c
Hroro no pazueny 11
Pazjnen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHu4eCKHUE U JIEKTPOMArHuTHbBIE 9 1 bu6muoreka [IOK
' KoJ1e0aHus https://m.edso0.ru/7f41c97¢
MexaHu4yeckre U IeKTPOMarHUTHbIE bu6nuorexa LIOK
2.2 ) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
2.3 O 10 3
Hia https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI cTIeIIMAIBHON TEOPUH bu6mmoreka [IOK
3.1 4 1
OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Htoro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
but6mmoreka [IOK
4.1 i
DUCMEHTHI KBARTOBOI OIITHKH 6 https://m.edsoo.ru/7f41c97c
4.2 CrpoeHue aToMa 4 bubnuorexa 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
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4.3 AToMHOE PO 5

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

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

Wroro no pazneny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMMUU U ACTPOPU3ZUKHU

5.1 DneMEeHTBl aCTPOHOMHUU U aCTPOPU3UKU 7

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢

Hroro no pazneny 7

Pa3nea 6. OBOBIIAIOIIEE IOBTOPEHHUE

but6mmoreka [IOK
6.1 Obobuwaiowee noBToperHe 4 https://m.edso0.ru/7f41c97¢c
Hroro no pazneny 4
PezepBHOoe Bpemsi 3

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68



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




HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Kosn4vecTBo yacoB DJIeKTPOHHbIE
Ne Jlara mudpoBbIe
Tema ypoka Kontpoabnbie | IlpakTnyeckue p
n/n Bcero u3yuyeHusi  oOpa3oBaTeSibHbIE
padoTsI padoThbI
pecypchl
®dusuka — HayKa O PUPOJE.
1 Hayunrbie MeTZK bl HOEHapHI/IH 1 bubamorera LOK
i g https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIEero Mupa
Ponb 1 mecTo dusuku B
5 (hopMUPOBAHUN COBPEMEHHOM 1 bubnnorexa [IOK
Hay4HOH KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTHYECKON JAESITENbHOCTH JTIO/ICH
MexaHnndeckoe ABMKCHHUE.
OTHOCHTEIFHOCTh MEXaHHIECKOTO bubnuoreka [IOK
3 1
newxeHus. [lepemerienne, CKOpocCTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHue
4 PaBHOMEpHOE TIPSIMOJIMHEHOE 1 bubnmoreka [JOK
JBMOKEHHE https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE IPSMOJIMHEWHOE bubnuorexa [IOK
5 1
JBHOKCHUE https://m.edsoo.ru/ff0c372e
5 CBoOomHOe masieHne. Y CKopeHue 1 bubmuorexa [IOK
¢BOOOIHOIO MalCHUSA https://m.edsoo.ru/ff0c39cc
KpuBonuHeitHoe JBUKEHUE.
7 ﬂIB)I/I)KeHI/Ie MaTepHaIbHON TOUKH IO 1 bubmorexa OK
P https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [Tpunnun otHocutensHOCTH ["anmuies. 1 bubmuoteka [IOK



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

HuepunanbHble CUCTEMBI OTCYETA.
Ilepssriit 3akoH HeroTOHA

https://m.edsoo.ru/ff0c3be8

Macca Tena. Cuna. [Ipunnun

9 CyNEpIO3ULMH cWI. BTopoii 3akoH brbmrorexa LIOK
. https://m.edsoo.ru/ff0c3be8
HeroTroHa 117151 MaTepuanbHON TOYKU

10 Tpetwuii 3akon HeroToHa 1y1st bubnunorexa LIOK
MaTepUalbHbIX TOUEK https://m.edsoo.ru/ffOc3be8
3aKoH BCEeMUPHOTO TsArotenus. Cuna

11 TsokecTH. [lepBast kocMuueckas bubamorera LOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnnoreka [IOK
Tena https://m.edsoo.ru/ff0c3el18
Cuina tpenus. Koadpumument tpenus.

13 Cuia ZinpOTHBne}(Iqu:I npu ,HBI/I)I;)(CHI/II/I bubmorexa LIOK

https://m.edsoo.ru/ff0c3f76
Tema B )KUIKOCTH WU Ta3e
[locTynarensHoe U BpalaTeaIbHOE

14 JBUKEHHE a0COOTHO TBEPAOTO Tea. bu6mmorexka [IOK
MowmeHnT cuibl. [Tneuo cuibl. YcioBus https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPAOTO TEJIA
HMMiynec MaTepuanbHOU TOUKH,

15 CHUCTEMbI MAaTEPUAIIBHBIX TOYEK. bubnuotexa [IOK
Nmnynbe cunbl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
umnyibsca. PeakTuBHOE ABMKEHUE
Pabota 1 Mo1IHOCTD CHITBI.

16 Kunernueckas s3neprus MaTepuaibHON bu6muoteka LIOK
Touku. Teopema 00 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUU

17 [ToreHuunanbHast SHEPTHUS. bubnnorexa [IOK



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

[ToreHuunanbpHast S3HEPTUS YIIPYTO
nedopMupoOBaHHOM MPY>KUHBI.
[TorennmanpHas SHEPTHS TeNa BOIU3U
MOBEPXHOCTU 3eMITH

https://m.edsoo.ru/ffOc461a

18

[ToTeHMaNbHBIC U HETIOTCHIIUAIBHBIC
cuibl. CBsI3b pabOTHI
HCIMOTCHIINAJIBHBIX CHUJI C USMCHCHUECM
MeXaHU4YECKOu OHEPruu CUCTEMBbI TCII.
3aK0H COXpaHEHUS MEXaHUYECKOM
SHEPrHH

bubmuorexa [IOK
https://m.edsoo.ru/ff0c478c

19

20

JlaGopaTtopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHITBI C
U3MEHEHHEM MEeXaHMYECKOW YHEPTUu
TeJa Ha IPUMEpE PACTIKESHHS
PE3UHOBOTO KIyTa»

KonTtponbHas paboTa o Teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXPaHECHHS B MEXAHHUKE)

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

21

OcHOBHBIE TOJIOKEHUS MOJIEKYISPHO-
KMHETUYECKON TeOprH. bpoyHOBCKOE
newkenue. Auddysus

butmmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIESCTBA.
Mopenu cTpoeHus ra3oB, )XUAKOCTEH
U TBEPIBIX TEN

23

Macca monekyi. KonngyectBo
BeniecTBa. [locrossHHas ABoraapo

24

TemnoBoe paBHOBecue. TemnepaTtypa
u e€ u3mepenue. [llkana remneparyp



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

Lenscus

Hneanpusiii raz 8 MKT. OcHoBHOE

bubmuorexa [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 cpeaHell KHHeTUYECKOW DHEPTUH bubnmoreka [JOK
JIBJKEHHSI MOJIEKYJ. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona
27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI
JlabopaTtopHnas pabota
)8 «HccnenoBanre 3aBUCUMOCTH MEKIY
napamMeTpamu COCTOSTHUS
Pa3peKEHHOTO Ta3a
29 N3onporuieccrl B uaeaqibHOM ra3e u ux bubmuorexa [IOK
rpaduyecKoe IpeICTaBICHUE https://m.edsoo.ru/ff0c570e
BnyTtpenHss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
30 crocoObl e€ n3meHeHus. Komnaectro bubnuotexa [IOK
TEIJIOTHl U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrus OTHOATOMHOTO HJICATbHOTO
rasa
bu6nuorexa [IOK
31 Bt Terionepenay https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMIOEMKOCTD BEILIECTBA.
32 KonudaecTBo TEIIoThl Mpu Bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5¢c36
Teruionepenade. AauabaTHbIN mpoiece
33 IIepBblil 3aKOH TEPMOAVMHAMUKHU U €TI0 bubnnoreka [IOK
NPUMEHEHUE K U30MPOIIECcCam https://m.edsoo.ru/ffOc5efc
34 HeobpatumocTs miporieccoB B but6mmoreka [IOK



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
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npupojae. Bropoii 3akoH
TEPMOJTUHAMUKH

https://m.edsoo.ru/ff0c6230

[Tpunuun aevicteus u KIIJ TernmoBoi

bu6numoreka [IOK

35
MaIIHHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapro u ero KITJI
37 Dxonornyeckue npooaemMsbl
TETUIOIHEPTETUKH
38 O6o6maromuii ypok «MomnekysipHast bubnmoreka [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKH https://m.edso0.ru/ff0c6938
KonTponbHas pabota no teme
39 «MonexynsipHas ¢puznka. OCHOBBI bubamorexa LOK
Yp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooOpa3oBaHue 1 KOHICHCAIIHS. bubnmoreka [JOK
Ucnapenue u kunexnue https://m.edsoo.ru/ff0c63b6
AOCoIOTHAsI 1 OTHOCUTEIbHAS
41 BJIQXKHOCTh BO3Ayxa. HackllieHHbIH bubamorera LOK
AyXa. H https://m.edsoo.ru/ff0c64d8
nap
Trépnoe teno. Kpucrannuueckue u
42 aMmopdHbIe Tena. AHU3OTPOIIUS bubnnoreka [JOK
CBOMCTB KpucTayIoB. Kujakue https://m.edso0.ru/ff0c65f0
KpucTtayyibl. COBpeMEHHbBIE MaTepUAIIbI
[TnaBnenue M KpUCTaIIU3ALIMSL.
43 VY aenbHas TEIUIOTA IJIaBICHUS bubamorexa [IOK
' https://m.edso0.ru/ff0c6708
CyOnmumarust
bu6nuorexa LIOK
44
YPABHCHHE TEILIOBOTO Oasaica https://m.edsoo.ru/ff0c6820
45 DJieKTpU3anus Tei. DIEKTPUIECKUN bubnmnoreka [JOK

3apsa. J{Ba BUIA SJIEKTPUUECKHUX

https://m.edsoo.ru/ffOc6bcc
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3apsa10B

[TpoBOOHWKY, AUINEKTPUKHU U

46 [IOJIYIIPOBOTHUKH. 3aKOH COXPaHEHUS bubnnorexa [IOK
yip ' p https://m.edsoo.ru/ffOc6bcc
AIIEKTPUYECKOTO 3apsaa
B3aumoneiictBue 3apsiioB. 3aKoH
47 Kynona. Toye4HbI 371€KTpUUECKUI bubmmorexa [OK
Y ' p https://m.edsoo.ru/ff0c6ce4
3apsin
Hanpsixk€HHOCTB 2JIEKTPUYECKOTO
48 noJist. [IpuHnun cynepnozunun bubmmorexa [IOK
AJIEKTPUYECKHX NoJed. JInnun https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
PaboTa cui 31eKTpoCTaTHUeCKOro
49 nons. ITorenmman. Pa3HocTs bubmmorexa [OK
) ) https://m.edsoo.ru/ff0c6f00
[IOTEHIHAJIOB
[IpOBOIHUKN U OUDIIEKTPUKHU B
50 3J1peKT OCTATUYECKOM HOI?IG bubmmorexa [OK
p ’ https://m.edsoo.ru/ff0c7018
JusnexkTpudeckasi MpOHUIIAEMOCTh
bu6nmoreka [IOK
51 DnekrpoéMrocTs. Konaencaro
R A P https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTD IITIOCKOTO
52 KOHEHCATOpa. DHEPrUs 3apsKEHHOT'O bubmmorexa [OK
pa- p p https://m.edsoo.ru/ff0c72c0
KOH/ICHCATOpa
53 JlabopaTtopHast pabota "H3mepenue
3JIEKTPOEMKOCTH KOHAEeHcaTopa"
[IpuHIIMT AEHCTBUS U IPUMEHEHUE
54 KOH/ICHCATOPOB, KOTTMPOBAILHOTO

amnmapara, CTpyHHOTO pUHTepa.
DJIEKTPOCTATUYECKAs 3alUTA.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
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3azemMIIeHHe AJIEKTPONPUOOPOB

55

DNEeKTpUYECKUH TOK, YCIOBUS €ro
cyuiectBoBaHus. [IoCTOSHHBIN TOK.
Cuia Toka. Hampsixenue.
Conporusnienue. 3akon Oma a1
y4acTKa Ienu

56

[TocnenoBarenbHOE, TAPAIEIBHOE,
CMEIlIaHHOE COeMHEHUE
npoBoJHHUKOB. JlabopaTopHas paboTa
«M3ydyeHne cMenaHHOro COeUHEHNS
PE3UCTOPOB

bubmuorexa [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOITHOCTB IMEKTPUUECKOTO
ToKa. 3akoH J[xoynsa-Jlenna

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa AJis MOJTHOM (3aMKHYTOM)
anexTpudeckoy nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«M3mepenne D/IC ncrouHuka TokKa u
€ro BHYTPEHHETO COMPOTUBIICHUS

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

59

DeKTPOHHAS MTPOBOAMMOCTD TBEPIBIX
METAJUIOB. 3aBUCHUMOCTD
COTPOTHBIICHUS METAJIJIOB OT
Temmeparypbl. CBEpXIPOBOAUMOCTh

60

DJIEKTPUYECKUI TOK B BAKyyM€.
CBoMCTBa 2JIEKTPOHHBIX MyYKOB

61

[MomynpoBOTHUKH, UX COOCTBCHHAS U

IIpUMeCHas poBOAUMOCTh. CBoicTBa
p—n-nepexoxaa. [lomynmpoBogHUKOBEIE
IPUOOPHI

bubmmoreka [IOK
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

DJIEKTPUUYECKU TOK B paCTBOpax 1

62 pacIuiaBax 3JIEKTPOJIMTOB. 1 bub6mmoreka LIOK
DIIEKTPOAUTHYECKAS JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DneKkTponau3
DJIEKTPUYECKUI TOK B ra3ax.

63 CaMOCTOSTEeITbHBIA U 1 bubmuorexa [IOK
HECAMOCTOSITENbHBIN pa3psia. MoJHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnekTpuueckue mprudopsl 1

64 YCTPOMCTBA U UX MPAKTUIECKOE 1 bubnmoreka [JOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O6o0mmaromuii ypok 1 bubnmoreka [JOK
«ONEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponbHas pabota no teme

66 «Inexrpocrartuka. [locTossHHBIN 1 bubnnoreka [JOK
aneKkTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 PesepHblii ypok. KonTponsHas 1 bubnmoreka [JOK
paboTa no Teme "DneKkTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHelil ypok. O000ar0ONuMiA ypok 1 bubmuoteka [IOK
o remam 10 kacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
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11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
[1]
‘:;H Tema ypoka Beero Konrtpoabubie | IlpakTuuyeckue fal:;:ennﬂ ]:g[:l;l;z?}?:eﬂbﬂble
padoThI padoThI pecypesr
[TocTosTHHBIE MAarHUTHI K UX

1 B3auMoJieiicTBHe. MarHutHoe 1ojJie. 1 bubmuorexa [JOK
Bexrop MarHuTHOM MHAYKIMH. JIMHUK https://m.edsoo.ru/ff0c9778
MAarHuTHON UHAYKIIMH
MarsuTHO€ 1noJje IPOBOJHUKA C

5 TokoM. OnbIT Dpcrena. 1 but6mmoreka [IOK
B3anmMozeicTere NpOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas pabota «3yuenue 1 1 bu6muorexa LIOK
MAarHUTHOTO ITOJISI KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS HA
MPOBOJIHUK ¢ TOKOM. Cuiia AMmriepa.

4 JIaGopatopHas pabota 1 1 bubmmorexa [LIOK
«HccnenoBanne neiicTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)

JlelicTBME MAarHUTHOTO TOJIS Ha

5 JBIKYILYIOCS 3apsKEHHYIO YaCTHILY. 1 bu6mmoreka [JOK
Cuna Jlopenma. PaGoTa cuitbl https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpoMarHuTHas uHAyKIus. [lotok

6 BEKTOpa MarHuTHOM uHaykuuu. I1C 1

WHIYKIMU. 3aKOH 3JIEKTPOMAarHuTHON



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

unaykiuu Gapanes

JlaGopaTopHas pabota
«HccnenoBanue sBICHUS
ANEKTPOMATHUTHOW WHIYKIIHH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NunykTtuBHOCTS. SIBIICHHE
camouHaykuu. DJIC caMOMHIYKITUH.
DHeprusi MarHUuTHOTO TIOJIsI KaTYIIKHU C
TOKOM. DJIEKTPOMAarHUTHOE 110JIe

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa U UX
IIPUMEHEHHE: IOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMArHMTBHI, JIEKTPOJBUTATENb,
YCKOPHUTEIIH 3JIEMEHTAPHBIX YACTHLI,
MHIYKIUOHHAs N1eYb

10

O606maromuit ypok «MarautHoe
moJie. DJICKTPOMarHUTHAS WHIYKIIHS)

bub6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTponbHas padbora 1o teme
«MarHuTtHoe noiie.
DNIEeKTpOMarHuTHasi MHAYKIUS»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXAHUYECKIE
koseOaHus. 'apmoHndeckue
KosneOaHus. YpaBHEHUE
rapMOHUYECKHNX KOIeOaHuM.
[IpeBpaiienue sHepruu

bub6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTopHas pabota
«HccnenoBannue 3aBUCUMOCTH
nepro/ia MaJlblx KojaeOaHuii rpy3a Ha
HUTH OT JAJTUHBI HUTH U MAcChl TPy3a»

14

KonebarenbHbiit kKoHTYp. CBOOOIHBIE

but6mmoreka [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
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OJICKTPOMArHuTHBIC KoJieOaHMs B
nacaaibHOM K0JIEOATEIIEHOM KOHTYPC.
Ananorus MCKAY MCXaHUYCCKHUMHU U
QJICKTPOMAriuTHBIMHA KOoJIeOaHUSIMH

15

®opmyna TomcoHa. 3akoH
COXPAHEHHS DHEPTUU B UJI€ATTBHOM
K0J1e0aTeIbHOM KOHTYpE

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencraBnenue o 3aTyxaromux
KonebaHusx. BoiHyX/1eHHbIE
MeXaHu4eckue kKoyebanus. Pe3onaHc.
BbIHYXI€HHBIE 2JIEKTPOMAarHUTHBIE
KoJIeOaHUs

but6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

Ilepemennslil Tok. CHHYCOUAAIBHBIN
IEpEMEHHBIN TOK. MOIIHOCTH
[IEPEMEHHOI0 TOKa. AMIUTUTYJHOE U
JICUCTBYIOLIEE 3HAUYEHHUE CUJIbI TOKA U
HaNpsHKEHUS

but6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpanchopmarop. [IponsBoactao,
nepenaya v norpediaeHue
JJEKTPUYECKON SJHEPTUU

19

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHUE JIEKTPUYECKOr0 3BOHKA,
re’eparopa epeMeHHOTro TOKa,
JMHUHN 3JIeKTponepeaay

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJOTUYECKUE PUCKU TIPU
IPOU3BOJCTBE IEKTPOIHEPTUU.
Kynberypa ucnonszoBaHus
AIIEKTPOIHEPT U B TOBCEIHEBHOI
KU3HH



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

MexaHuyeckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTtb

bubmuorexa [JOK

21
pacnpoCTpaHEHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ff0ccab4
[Tomepevnblie 1 MPOOILHBIC BOTHBI
29 3Byk. CkopocTb 3ByKa. [ poMKoCTb bubmmorexa [LIOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEKTPOMArHUTHBIE BOJHBI, UX
23 cBoiicTBa U ckopocTs. [Ilkana bubmmorexa LOK
P ' https://m.edsoo.ru/ffOccfe
ANEKTPOMATHUTHBIX BOJH
[IpuHIMIIBI pagUOCBSI3U U
24 TeneBusieHus. Pazpurue cpeacTs
cBsi3u. Paguonokanus
o5 Konrtponsnas padorta «Konebanus u bu6muoreka [IOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpssmonHENHOE pacpoCTpaHEHHE
26 CBETa B OJHOPOJHOM CpELE. bu6muoreka [IOK
ToueuHslii UICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OrtpaxeHune cBeTa. 3aKOHbI
27 oTpaxxeHus ceeta. [loctpoenue Bubmmoreia LIOK
p N p https://m.edsoo.ru/ffOcd4e0
n300pakeHUi B IUIOCKOM 3epKaje
[Ipenomnenue ceera. [lonnoe
28 BHYTpeHHee oTpaxeHnue. [IpenenpHblit bu6mmoreka [JOK
YI0JI IOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXKEHUS
29 JIaGopatopHas pabota «/3mepeHue bubmmoreka [IOK
TOKAa3aTes MPEIOMIICHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [TocTpoeHne n300pakeHMIA B bu6mmoreka [JOK



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. Dopmylia TOHKOM JIMH3BI.
YBenu4eHue JTuH3bI

https://m.edsoo.ru/ffOcddle

JlaboparopHas paboTa

31 «HccnenoBanue CBOKMCTB
M300paKeHUI B TUH3AX»
Hucnepcust cBera. ClioXHBIA COCTaB
39 6emnoro cseta. Lper. JlaboparopHas
pabora «Habmroienue aucnepcuu
CBETa»
33 Wnrepdepennus creta. Judpaxims bu6nmoreka [IOK
cBeta. JludpakuronHas peneéTka https://m.edsoo.ru/ffOced22
34 IlonepedyHOCTh CBETOBBIX BOJIH. bu6nmorexa [IOK
[Tonspusauusa ceera https://m.edsoo.ru/ffOcf02e
35 OnTuyeckue MpuOOPHI U YCTPOUCTBA U
YCJIOBHS MX 0€30MacCHOT0 MPUMEHEHUS
['panuiipl MpUMEHUMOCTH
36 KJIacCU4eCKOM MeXaHUKH. [locTynarTel bu6morexa [LIOK
ClielIMaIbHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEJILHOCTH
OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. Eu OK
noIoTeKa
37 3ame/yIeHre BPEMEHU U COKpAIllEHUE 1
https://m.edsoo.ru/ffOcfa42
JUTHUHBI
DHEPrus ¥ UMITYJIbC PEISTUBUCTCKOM Bu6 OK
N noIMoTeKa
38 gacTuibl. CBS3b MAaCChI ¢ YHEPTUCH U 1
https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUSI TIOKOS
Konrtponsnas padora «OnTuka. Bu6 1OK
. noInoTeKa
39 OCHOBBI CTICITHATTBHOM TEOPHH

OTHOCHUTCIBHOCTHM))

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
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®otonbl. Popmyina [lnanka. Dueprus

bu6mmoreka [IOK

40
Y UMIYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HUCCIIEI0BAHUE Eu6 [TOK
nOIMOTeKa
41 . A.T.
orospexTa. Ombrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbI Pporodrdderra. YpaBHEHHE
42 SﬁHHITegHa nqs)[q:l)oma(b;ema bubmorexa LIOK
A ' https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» hotorpdexra
Jasnenue ceeta. OnbiThl [1. H.
43 JlebeneBa. XuMu4ecKoe JICHCTBHE bubamorexa [IOK
ACEa. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoucTsa u
MPaKTUYECKOe MPUMEHEHHE:!
44
¢dboTornement, GOTOAATUHUK,
COJIHEUHas OaTapesi, CBETOIUO]]
45 Pemenue 3agaq mo reme «1EMEHTHI bubmuorexa [JOK
KBAaHTOBOM OITHKM) https://m.edsoo.ru/ff0d0302
Monpens atoma Tomcona. OnbITE
46 Pezepdopna mo paccestHuIO 0-4acTH bubmmorexa LOK
POOPA p t https://m.edsoo.ru/ff0d091a
[Inanerapnast MoJiesIb aTOMa
bub6moreka [IOK
47 I1 b
OCTYRATH Hopa https://m.edsoo.ru/ff0d0afa
Nznydyenue u nmornomieHne GOTOHOB
48 I H);IIC exoje aTOMEIlH co H(()?"O OBHS bubmmorexa LOK
P pexo . A P https://m.edsoo.ru/ff0d0afa
SHEPTUU HA PYToi. Bumbl cieKTpoB
BomnHoBrIe cBoiicTBa yacTuil. BoaHEbI
. bubmuorexa [JOK
49 ne bpoitns. KopryckynspHo-

BOJIHOBOM Jyanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYXXICHHOC U3TTYUYCHUC

50

OTkphITHE paTuOaKTUBHOCTU. OTBITHI

Pesepdopaa mo onpezneneHuio cocrasa

PaaAUOAaKTUBHOI'O U3JTYUCHUA

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

51

CgoiictBa anbda-, 6eTa-, raMma-
n3iy4eHus. BiousHue
PaIMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

52

OTKpbITHE TPOTOHA U HEUTPOHA.
N3oronsl. Anbha-pacmna.
DNEeKTPOHHBIN U NO3UTPOHHBIN OeTa-
pacnazn. I'amma-usnydeHue

bu6mmoreka LIOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI31 HyKJIOHOB B sJIpe.
SnepHble peakuuu. SnepHbIn
peakTtop. [Ipobiiembl, IEPCIEKTUBHI,
9KOJIOTUYECKHE aCTICKTHI SIICPHOMN
SHEPIreTUKU

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble YacTulibl. OTKpbITHE
MO3UTPOHA. MeTo bl HAOTIOICHUS U
pETUCTPALIK JIEMEHTAPHBIX YACTHII.
Kpyrusiit cron «@yHaaMeHTaabHbIe
B3aumojeiicTBusA. ENMHCTBO
(hbU3UYECKON KapTUHBI MUPaY

bu6mmoreka LIOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3anoro nebda. Co3sesnus,
flpKI/Ie 3Bé3I[I)I, ITaHETHI, UX BUAHUMOC
JBUXKCHUC. COJ’IHG‘IHaH cucreMma

56

Comnnaue. CoiHeUYHast aKTUBHOCTb.
Hctounuk sHeprun CosiHia v 3BE3]1



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

57

3BE3/1bI, UX OCHOBHBIE
XapaKTEPUCTUKH. 3BE3/IbI IIIaBHOU
MOCJIe10BaTeNIbHOCTU. BHyTpeHHee
cTpoeHue 3BE31. COBpeMEHHbIE
MPEACTABICHUS O MPOUCXOKACHUU U
sporronny CoJtHIA U 3BE3T

58

Muneunsiii [IyTe — Hama ['anakTuka.
Ilonoxenne u npuxenue CosHIa B
lNanaxruke. ['anaktuku. Y€pHbie
JBIPBI B IAPAX TaJaKTUK

59

Bcenennas. PasOeranue rajakTHK.
Teopus bosbmoro B3peIBa.
PennkroBoe nsnyuyenue.
MeTtaranakTuka

60

Hepemennsie mpo6iieMbl aCTpPOHOMUU

61

Kontponbhas padota «271€MEeHTHI
ACTPOHOMMH U aCTPOPUIUKI

62

O6o06maromuit ypok. Ponb pusuku u
ACTPOHOMHUHU B DKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COITMAIbHOM 1
ATUYECKOM chepax eaTeIbHOCTH
yesjoBeKa

63

O6o06matromuii ypok. Pois 1 mecto
(hbU3UKH U ACTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTHHE MHpa

64

O606maromuii ypok. Pomb
¢buznueckoit Teopun B GOpMHUPOBAHUH
npeACcTaBiIeHUH 0 Pu3nuecKon
KapTUHE MHUpaA




O6o06maromuii ypok. Mecto
¢u3nyecKoi KapTUHBI MHUpa B 00IIEM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTaBICHUN O IPUPOAE

66 PesepBHbIil ypok. MaruutHoe nose. 1
DNeKTpOMarHuTHast MHAYKIUS
Peseprubiit ypok. OnTrka. OCHOBBI

67 CHeHaTbHON TeOpHH 1
OTHOCHUTEJILHOCTH
Pesepnsrii ypok. KBanToBas dusuka.

68 DNeMEHTHI aCTPOHOMUH U 1 bubmmorexa LIOK

P https://m.edsoo.ru/ff0d1784
acTpou3uku
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIbBI /UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






