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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 Ttaxxke ¢ yuérom denepaqbHOl pabodeil mporpaMMbl BOCIUTAHUS 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 oOydarommxcs 10-11 kimaccoB 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
o0y4yeHHUs, a TaKXKe€ YUYHUTHIBAET HEOOXOAMMOCTh pPEAM3alUU MEKIPEIMETHBIX
CBA3€H (PU3UKU C €CTeCTBEHHO-HAYYHBIMU Yy4e€OHBIMHM mpeameTramMu. B Hel
OTIPEIENSIIOTCS OCHOBHBIC 1IE€TM M3Yy4eHHs] (PU3MKK HA YPOBHE CPEIHETO OOIIETro
o0Opa3oBaHus, TUIAHUPYEMbBIC PE3yJbTaThl OCBOCHUS Kypca (PM3WKHU: TUIHOCTHHIC,
MeTanpeIMeTHbIe, IpeIMeTHbIE (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 npeamera «Pu3nkay 1o rogam o0y4eHusl.

Odu3rka Kak Hayka O HamOoJjiee OOIIMX 3aKOHAaX MPHUPOIbI, BHICTYyMAas B
KauecTBE y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. LIKoabHBIN Kypc PU3HKU — CUCTEMOOOpa3yIOIIN
JUISl €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEIMETOB, MOCKOIbKY (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 TEXHOJNOIMH B cdepe DSHEPreTHKH, TPAHCIOpPTa, OCBOEHUS
KOCMOCA, TOJIyYEHHUsI HOBBIX MAaTE€pUaJIOB C 3aJaHHBIMA CBOMCTBAMHU M JIPYTHUX.
N3yyenne (u3MKM BHOCHT OCHOBHOW BKJIAJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAY4YHOM KapTUHBI MUpa OOydaromwuxcs, B (GOpPMHPOBAHUE YMEHUN MPUMEHSITh
HAy4YHBIN METO] TO3HAHUS [P BHIMOJIHEHUN UMU YUE€OHBIX UCCIEAOBAHUIA.

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 COJIEPKUT MaTepuaj U3 BCeX pa3/enoB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOM (U3UKHU.

Hoesn eenepanusayuu. B cooTBeTcTBUM ¢ Hell Matepuan Kypca (U3HKH
o0beAMHEH BOKPYr (u3MyecKuX Teopuid. Begymumm B Kypce sBiseTcs
dbopMUpoBaHUE TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpUM, BEIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzauus NOpeanonaraeT HCIOJIb30BaHUE
T'YMaHUTAPHOTO MOTEHIMaIa (PU3NYECKOH HAyKH, OCMBICIEHHE CBSI3M Pa3BUTHUSA
¢uzuku ¢ pa3BuTMEeM OOIIECTBA, a TaKkkKe C MHPOBO33PEHUECKUMH,
HpPaBCTBEHHBIMH U SKOJIOIMYECKUMHU MTPOOIIEMaMHU.

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
CONepKaHUsl, TMOCBSIIEHHBIX JKOJOTMYECKUM TMpoOJIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUM M TEXHOJOTUW, a TaKkxke 0O0CYXKIEeHHs
po0JieM paloOHAIBHOTO MPUPOIOTIOIB30BAHMS U 9KOJIOTMYECKONU O€30MacHOCTH.

CrepXHEBBIMH 3JIEMEHTaMHU Kypca (PU3MKM Ha YPOBHE CPEIHEro OOILero
oOpa3oBaHus SBIAIOTCS (hU3MUecKrue TeopuH ((POpMHpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI PU3NYECKON TEOPUHU, POIU (PYyHIAMEHTAIBHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMEHHBIX  MPEACTABICHUSIX O MPHUPOAE, TpaHULIAX
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 GU3HMKHM — OTO HCIOJB30BAHUE CHCTEMBI
(pOHTANBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB M JIaDOpaTOpPHBIX padoT,
KOTOpBI€ B Mporpamme 1Mo (pu3uke oObEIUHEHBI B OOIIMN CIHUCOK YUYCHHUECKUX
NPaKTUYECKUX palboT. BhijeneHrne B yka3zaHHOM IepedHe JIabOpaTOpHBIX padoT,
OPOBOAUMBIX JUISI KOHTPOJS M OLEHKH, OCYIIECTBISIETCS  y4YaCTHHKaAMHU
o0pa3oBaTeIbHOTO TMpollecca MCXOJsd U3 OCOOCHHOCTEH IUJIAHUPOBAHUS U
ocHaimleHus kabunera Qusuku. Ilpu »TOM oObOecreunBaeTrcss OBJAJECHUE
O0y4aroUMMHUCSl YMEHUSIMU TPOBOJUTH KOCBEHHBIE H3MEPEHMS, HCCIIECIOBaHUS
3aBUCHUMOCTEH (PU3NYECKUX BEIUYMH U IIOCTAHOBKY OIBITOB IO MPOBEPKE
NPEIJIO)KEHHBIX TUITOTES.

bonbiioe BHUMaHHWE YIEISETCS PEHICHUI0 PacYETHBIX W KaueCTBEHHBIX
3anad. [Ipu 3TOM nns pacy€THBIX 3aja4 NPUOPUTETOM SIBISIOTCS 3aJaud C SBHO
3aIaHHOM (PU3UUECKON MOJIENBIO, TTO3BOJIAIOIINE IPUMEHATh U3yYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasliena Kypca, TaKk M WHTETPHUPYs 3HAHUS W3
pasHbIX paszaenoB. [Jis KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBISIOTCS 3aJaHUS Ha
OOBSICHEHHE TPOTEKaHUs (U3UYECKUX SIBIEHUHM M TMPOIIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrone BbIOOpa (M3UYECKOW MOACNU IS CUTYalld MPAKTHKO-
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 KaOumHeTa (PU3MKU WM B YCJIOBHUSIX HMHTEIPUPOBAHHOIO KaOMHETa
NPEeIMETOB €CTECTBEHHO-Hay4yHOro Iukia. B kaOunere (u3uku AOMKHO OBITH
HEoOXoMMOe JlabopaTopHOE OOOpY/IOBaHUE [Jis BBIMOJTHEHHUS YKa3aHHBIX B
nporpamme 1o (pu3MKe y4eHHYEeCKUX MPAKTUYECKUX paboT U JAEMOHCTPAIMOHHOE
o0opy1oBaHUE.

JlemoHCcTpanimoHHoe o0opyaoBaHue (HOPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHHUMAJIBHOM JOCTAaTOYHOCTH U  OOECHEYMBAET IOCTAaHOBKY
NEPEUYNCICHHBIX B TporpamMme Mo (U3MKE KIIOYEBBIX JEMOHCTpAUNA s
UCCIICZIOBAHNUSA  HM3yYaeMBbIX SBICHHH W  TPOIECCOB, OMIUPUUYECKUX U
(GyHIaMEeHTaNbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUIA.

JlabopatopHoe 00OpymOBaHWE Ui YYCHHYECKHX TPAKTUYECKUX padoT
dopmMupyeTcsi B BHIIE TEMaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCA B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydJammuxcs. TemaTnmueckue KOMIUICKTHI
1a060paTOpHOTrO O00O0PY/IOBaHUS JODKHBI OBITH TMOCTPOECHBI Ha KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TaKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOpaTOPHUI.

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

e (opmupoBaHue wuHTEpeca M CTPEMJICHHS OOYy4YalOIUXCA K HAYyIHOMY
W3YYCHHUIO TPUPOJIbI, PA3BUTHE WX HHTEIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

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

e (opMHpOBaHME HAay4YHOTO MHPOBO33PEHHUSI KaK pe3yiapTaTa H3Yy4EHHUs
OCHOB CTPOCHHS MaTepuu U QyHIaMEHTAIbHBIX 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 TEXHOJIOTHil.

JlocTkeHne 3TUX 1efeid o0ecrneuyrnBaeTcsl peuieHueM CeIyIouX 3a/1ad 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 OCBOCHHE CIOCOOOB pEHICHHWS] pa3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nueckoil MOJENbl, 3aJad, MNOAPA3yMEBAIOIIUX CAMOCTOSTENbHOE
co3iaHre PU3NYECKON MOJIeIH, aJIeKBATHON YCIIOBUSAM 3aa4H;

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

e OBJAJCHUE METOJAAMHU CAMOCTOSITEIBHOIO IUJIAHUPOBAHUS U TMPOBEACHUS
(bu3HUeCKNX SKCIEPUMEHTOB, aHAIW3a W HHTEpIIpeTaruu UHQPOPMAIIHH,
OIpeNIeTICHHsI TOCTOBEPHOCTH MOJIYyUYEHHOT0 PE3yIbTaTa;

e CO3[IaHUE YCIIOBMI ISl Pa3BUTHUS YMEHHUI MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOM 1€ATETbHOCTH.

Ha wusydenmne ¢usuku (6a30BBII ypOBEHBb) HAa YPOBHE CPEIHErO OOIIETO
oOpazoBanus orBoauTcst 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HEZIENIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamMmme 1o (QU3MKE TMepeyeHb JabopaTopHBIX U
NPAKTUYECKUX padOT SBISACTCS PEKOMEHIOBAaHHBIM, YYHUTENb JENacT BBIOOP
NIPOBENICHUS JTA0OPAaTOPHBIX PAOOT M OMBITOB C YyYETOM HWHIWBHIYATBHBIX
0COOEHHOCTEM 00yJarOIUXCHI.



COAEPXXAHME OBYUYEHUA
10 KITACC

Pa3znesn 1. ®u3uka U MeTOAbI HAYYHOI'0 MO3HAHUS

®uszuka — Hayka O npupojae. HayuHble METOIbl MO3HAHUS OKPYKAIOIIETO
mupa. Pomp 3kcnepuMeHTa W TEOpUM B IPOLIECCE IIO3HAHUS IIPUPOJBL.
DKCIepUMEHT B QU3HKE.

MopenupoBanue Qpu3MUECKUX SIBICHUNA U MpoleccoB. HaydHbie THMOTE3HI.
®dusnyecKkue 3aKOHbI U TEOpUHU. ['paHUIBl TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[IpuHLMI COOTBETCTBUSI.

Ponp u mecto ¢usuku B (HOpMHPOBAHWU COBPEMEHHON HAy4YHOW KapTHHBI
MHpPA, B TPAKTUYECKOMN AEATEIBHOCTHU JIIOAEH.

Jlemoncmpayuu

AHanoroBele U UUQPOBBIE H3MEPUTENbHBIE TPHOOPHI, KOMIBIOTEPHBIE
JATYHKHU.

Pa3zpnes 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHWYECKOrO JBUKEHUSI.
Cucrema otcuéra. TpaekTopus.

[Tepemelnienne, CKOpOCTh (CpedHsisi CKOPOCTb, MTHOBEHHAs CKOPOCThb) H
YCKOPEHUE MAaTEpUAIBbHOW TOYKH, UX MPOCKIIMU HA OCH CHUCTEMbI KOOpIWHAT.
CioxxeHue nepeMenieHuil U CJI0KEHUE CKOPOCTEN.

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

CBoOonHoe nazieHue. Y ckopeHrue CBOOOIHOTO NaJeHusl.

KpuBonunenHoe paBukeHue. [IBUKEHHME  MATEpUAIIBHOM TOYKH IO
OKPYHOCTH C MOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{leHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHu4yeckre YCTpPOMCTBA MW MPAKTUYECKOE MPUMEHEHHE: CIUIOMETD,
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 Tejda, OPOIIEHHOrO TMOJA YIioM K TOPU3OHTY U
TOPU30HTANIBHO.



N3mepenue yckopeHust CBOOOTHOTO MaICHMUS.

Hanpagnenue ckopocTy pu ABMKEHUHU 110 OKPYKHOCTH.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomaol

N3ydueHrne HEpaBHOMEPHOTO ABHXKEHHUS C LIENIBIO ONPEIEIICHUS MTHOBEHHOU
CKOpOCTH.

HccnenoBanre COOTHOLICHUS MEXKIY NYyTSIMH, NPOHIAECHHBIMU TEJIOM 3a
IIOCJICIOBATENIbHBIE PAaBHBIE IPOMEXYTKHM BPEMEHHM NPU PAaBHOYCKOPEHHOM
JBW>KEHUH C HAYaJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3ydeHne NBUKEHHS IapUKa B BA3KOW KUIKOCTH.

N3yuyenue nBmxeHus Tena, OpOIeHHOr0 rOpU30HTAIIBHO.

Tema 2. /lunamuxa

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

Macca tena. Cuna. [Ipunnun cynepno3unmu cui. Bropoit 3akoH HeroToHa
JUI. MAaTEPUAIbHON TOUKH. Tpernii 3aKkoH HproTOHA 1J1s1 MaTepUaIbHBIX TOUYEK.

3akoH BcemupHoro Ttarorenus. Cuna Tskectu. llepBas kocMmuueckas
CKOpPOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKobxeHus1, kauenus). Cuna tpenusi. Cyxoe
TpeHue. Cuia TpEeHUs CKOJbXEHUS U cujia TpeHus nokos. Koadgduiment tpenusi.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJa B )KUJKOCTH WJIU rase.

[TocTynarensHOE U BpalaTeabHOE JIBHXKEHHUE a0COIIOTHO TBEPAOTO TENa.

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

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHCHHE: MOAIIMITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHME HHEPIUN.

CpaBHeHME MacC B3aUMOJIEMCTBYIOIINX TEJI.

Bropoii 3akon HerotoHna.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOopMaIii.

HesecomocTts. Bec Tena npu yCKOpeHHOM NOABEME U MAJCHUMU.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUEHUS U CKOJIBKEHUS.

YcnoBust paBHOBECHS TBEPAOTO TeNa. BUibl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3yuyenue nBmxeHus: Opycka 1o HaKJIOHHOW TUIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3nHOBOM 00pasIle, OT ux JaedopMariu.

UccnenoBanne yclioBHI paBHOBECHS TBEPAOrO Tela, HMEIOLIErO0 OCh
BpAILICHUS.

Tema 3. 3akonvl cOXpaneHusn 6 Mexanuke

Nmnynbc MarepuanibHOM TOUKH (Tena), CUCTEMBbl MaTEpPUAIbHBIX TOYEK.
Nmnynbec cuilbl U1 U3MEHEHHE HMITyJIbCa Tela. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE NBUXKEHUE.

Pabota criibl. MOIIHOCTE CHIIEL.

Kunernueckass sHeprusi mMaTepualibHOW TOUKH. Teopema 00 W3MEHEHHH
KUHETUYECKOU SHEPIUH.

[TorennuanbHas DHEPTHUSL. [TorennuanbHas SHEPrUs YIIPYro
neopMUpOBaHHONW  TpykuHbL.  [loTeHnmanpbHast dSHEprus Tena  BOJU3HU
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 NMPAKTUUECKOE NPUMEHEHHE: BOAOMET, KOMED,
MPY>KUHHBI MUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBMXKEHME.

[lepexon NOTEHIMATBLHON SHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JIBYX 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 TTOJIOKEHUS MOJEKYISIPHO-KUHETHYECKOW TEOPUU U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBuwxkeHue. duddys3usa. Xapaktep ABMKEHUS WU
B3aMMOJCHCTBUS 4YAaCTUL BewiectBa. MoJenu CTpPOEHHMs Ta30B, KUIAKOCTEH U
TBEPABIX TEN U 00BICHEHHE CBOWMCTB BEIIECTBA HA OCHOBE dTUX Mojesel. Macca u
pa3Mepsl Mosiekyil. KonnuectBo Bemectsa. [locTtosinaas ABoraapo.

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



Mogens  upeanbHOro raza. (OCHOBHOE  ypaBHEHUE  MOJEKYJISIPHO-
KMHETUYECKOW TEOPUU HJICAIHbHOTO Tasza. AOCOJIIOTHas TeMmIepaTypa Kak Mepa
CpelIHEN KWHETUYECKON SHEpPruu TEIUIOBOrO JBMKEHMS uactwll raza. [llkana
temnepatyp KenpBuHa. 1'a3oBbie 3akoHbl. YpaBHeHUe MeHnneneeBa—Knaneipona.
3akoH [lamprona. M3omponeccsl B HACAUIBHOM Ta3e ¢ MOCTOSHHBIM KOJHYECTBOM
BeniecTBa. ['paduueckoe mnpencTaBieHUE H3OIMPOIIECCOB: H30TEpPMa, H30X0pa,
n3obapa.

TexHuueckne YCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbITB, JOKa3bIBAIOIINE JTUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OPraHUYECKUX COCTMHEHUM.

OmnbIThl 110 U PY3UH )KUIKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKEHUS.

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.

Vuenuueckuii sxkcnepumenm, 1abopamopHule pabomol

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

HccnenoBaHne 3aBUCUMMOCTH MEKY MapaMETPaMU COCTOSIHUSA Pa3peKEHHOTO
rasa.

Tema 2. Ochoebl mepmoouHamuxu

TepMoauHamuueckas cucrema. BHYTpEHHssI 3HEPTUsT TEPMOJUHAMUYECKOU
CUCTEMBI U cioco0bl €€ n3meHenus. KonnuectBo TerioThl U pabota. BHyTpeHHss
SHEpPrus  OJHOATOMHOTO  MJACAJbHOrO  rasa. Buasl  Temonepenauu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIydYCHUE. Y JeIbHAas TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TemnoTsl npu Temionepenaye.

[Tonsitue 00 aauabatHom mpouecce. IlepBblii 3aKOH TEPMOJIMHAMUKHU.
[IpumeHeHre mepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoleccaMm. ['paduueckas
UHTEpIpeTaIys paboTkl rasa.

Bropoii 3akon TepmoarHaMuku. HeoOpaTuMoCcTh IPOIIECCOB B MPUPOJIE.

TemoBble  mamuHbl.  [IpUHOMIBL  IEMCTBUST ~ TEIUIOBBIX  MAallHWH.
[IpeoOpa3zoBanus SHEPruM B TEIUIOBbIX MamnHax. Koad@uiueHT mone3Horo
nercTBus TeroBord MammHbL. Ilukn KapHo u ero xosdduimeHT mosie3Horo
JEUCTBUSA. DKOJIOTHUECKHUE MPOOIEMBI TETUIOIHEPTETHUKH.



TexHudyeckre YCTPONUCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JBUTaTelb
BHYTPEHHETO CrOpaHusi, ObITOBOIN XOJOAWIbHUK, KOHIUITUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HSHEPruu Tela MPH COBEPIICHWU PaOOTHI: BBUIET
npoOKu K3 OYTBUIKK TOJ| JIEMCTBHEM CXATOTO BO3JyXa, HarpeBaHue 3¢upa B
JATYHHOU TpyOKe MyTEM TpeHHs (BUICOAEMOHCTpAIIH).

N3MeHeHne BHYTpEeHHEH dHEPTUH (TeMIIepaTyphl) Tena IMpH TeIuionepeaaye.

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

ITapoobpa3oBanue u KoHJeHcarus. Vcmapenue u kuneHue. AOGCONMIOTHAS |
OTHOCUTEIIbHAS BJIAXHOCTh BO3Ayxa. HacelmeHHbI map. YjaenbHas TemioTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATypPhl KUTICHUSI OT JIaBJICHHUSI.

Trépnoe teno. Kpucramnudyeckue u amopdubie Tena. AHU3OTPOIHS CBOMCTB
kpuctamioB. JKuakue kpuctauibl. CoBpemeHHble Marepuaibl. [lnaBiaeHue u
KpUCTaJIM3aius. Y ienbpHas TemioTa miasienus. Cyonaumanus.

YpaBHeHHUE TEIIIOBOTO OajaHca.

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

Jlemoncmpayuu

CBolicTBa HACBHIIIEHHBIX TTAPOB.

Kurnienue npy moHM>XEHHOM JaBJICHUH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

Habmronenne HarpeBaHus U IUIaBJICHUS! KPUCTALNTMYECKOTO BEIECTRA.

JleMOHCTpalus KpUCTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopHvle pabonivl

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
ANEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3JIeKTpUYECKUN 3apsi.
Onektpuueckoe mnone. Hanpsok€HHOCTh  AnekTpuueckoro mois.  [IpuHiun



CYIIEPIO3ULIAN JJIEKTPUUYECKUX TMOJIEH. JIMHUM HanpsiyKEHHOCTH JJIEKTPUUECKOrO
HOJIA.

PaGora cun  anektpocraruueckoro  mons.  [lorenmuman.  Pa3HocThb
NOTEHUMANOB. [IpOBOMHMKM M JAMDIIEKTPUKH B DJIEKTPOCTATUYECKOM  IIOJIE.
JlvpnexkTpuyeckas MpOHULAEMOCTb.

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

TexHu4yecknue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: 3JIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTaTHUECKash 3alllUTa, 3a3€MJICHHE DSJIEKTPONpUOOpOB,
KOH/JIEHCATOP, KONMPOBAJIBLHBIN arIapar, CTpPYWHbIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO ¥ MPUHLINI IEUCTBUS dIEKTPOMETPA.

BzaumopnerncTBre HaA3IEKTPU30BAHHBIX TEII.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEL.

IIpoBOAHUKH B AIEKTPOCTATUYECKOM IOJIE.

DNeKTpocTaTuuecKas 3amuTa.

JIMDNEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

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

OHeprus 3apsHKEHHOI0 KOHIEHCATOopa.

Vuenuueckuii sxkcnepumenm, 1abopamopHule pabomol

N3mepenue 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii a1ekmpuyeckuit mok. Toku 6 paziuunsix cpedax

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

Hanpsikenue. 3akon OMa i1 yyacTKa 1eIu.

DNEKTPUYECKOE CONPOTUBJIEHUE. YEIbHOE COINPOTHUBIICHHE BELIECTBA.
[TocnenoBaTenpHOE, NapaJUIENbHOE, CMEIIAHHOE COCIMHEHUE TTPOBOTHUKOB.

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

DNeKTpOABIKYIIAs CWJIa M BHYTPEHHEE CONPOTUBIECHHE WCTOYHHMKA TOKA.
3axon Oma /71 OJIHOM (3aMKHYTOM) 35ieKTpruyeckol nenu. Kopotkoe 3ambIKaHHeE.

OJIEKTPOHHAsT ~ MPOBOAMMOCTb  TBEPIABIX  METAUIOB.  3aBUCUMOCTH
COIPOTHUBJIEHUS] METAJIOB OT TeMIieparypbl. CBEpXIPOBOAUMOCTb.

DneKTpu4ecKruid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHHUKMY. CobOcTBeHHas 17} IIpUMECHAs IIPOBOJAUMOCTh
noaynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lonynpoBogHuKOBBIE TPHUOOPHI.

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



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

TexHudyeckre yCTpoWCTBA M MPAKTUYECKOE MPHUMEHEHUE: aMIIEPMETP,
BOJITMETP, PEOCTaT, HWCTOYHHKU TOKA, OJJIEKTPOHATPEBATEIbHBIE TPUOOPHI,
AIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIA AUO,
TEPMUCTOPBI U (POTOPEIUCTOPHI, MOTYIPOBOTHUKOBBIN TUOJI, TAIbBAHUKA.

Jlemoncmpayuu

N3MepeHue cuiibl TOKa U HaMPSKEHUS.

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

CwmenianHoe COeIMHEHUE MTPOBOJAHUKOB.

[Ipsamoe w3MepeHHe dIEKTpOABMXKYLIEeH cuibl. KOpoTkoe 3ambIKaHHE
rajgbBaHMYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBHCUMOCTb CONPOTUBIICHUS METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

HckpoBoii pa3psil U MpOBOJIUMOCTh BO3yXa.

OIHOCTOPOHHSAS TPOBOJAMMOCTD AUOJIA.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3ydeHne cMenmaHHOro COEAMHEHNS PE3UCTOPOB.

N3mepenne 3eKTpOABMKYIIEN CHIIbI UCTOYHHKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJIEHUS.

HaGntonenue snekrponusa.

MexnpeaMeTHbIE CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kjacce ocyiiecTBisercs ¢
y4€TOM COJIEp)KATENIbHBIX MEXKIPEIMETHBIX CBs3E€H C KypcaMH MaTEeMaTHKH,
OMOJI0THH, XUMHH, Teorpadvu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBA3aHHBIE C MU3YYEHHEM METOJOB HAaY4YHOIO
MO3HAHUS: SIBJIEHWE, Hay4dHbId (akT, runoresa, ¢usnyueckas BEIUYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIIEPUMEHT, MOECIIUPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pemieHue CHUCTEMbl ypaBHEHHM, JUHEHHas QyHKIUA,
napabosa, rurnepoosna, ux rpa@uKd U CBONCTBA, TPUTOHOMETPHUECKUE (DYHKITHH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE 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 SIBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIIECTBA, MOJSIpHAs Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEN, KUIAKOCTEU 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, MOJUIMIHUKU, HWCIOIb30BaHUE 3aKOHA COXpPAaHEHUs
UMITyJIbca B TEXHUKE (pakera, BOJOMET M JApPYrue), JIBUraTEIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOIOTHH
MOJIyYEHUSI COBPEMEHHBIX MAaTE€pUalioB, B TOM UHCIE€ HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATUUECKasl 3alllUTa, 3a3€MJIEHUE JJIEKTPONpPHUOOpPOB,
KCEPOKC, CTPYHHBIH OpUHTED, AJIEKTPOHArpeBaTeIbHbIC puOopHI,
AJIEKTPOOCBETUTEIbHBIE MPUOOPHI, TaTbBAHUKA.

11 KJIACC

Pasznea 4. JinekrpoauHaMuka

Tema 3. Maznummnoe noje. IneKmpoMacHUMHAA UHOYKYUS

IlocTtosnHble  MarHuthl.  B3amMmojeiicTBUE  ITOCTOSHHBIX  MarHuTOB.
MarautHoe mone. Bektop MarHuTHOM HHAYKUMM. [IpuHIMO cCyneprno3unuu
MAarHUTHBIX MoJiek. JIMHMKM MarHuTHOM WMHAYKIWU. KapTwuHa JMHWUNA MarHUTHOM
VHJYKIIMHU T10JI1 NOCTOSTHHBIX MArHUTOB.

MarauTtHoe TI0J€ TPOBOAHHMKA C TOKOM. KapTuHa JMHUI WHIYKIUH
MarHMTHOTO TIOJISI JIJIMHHOTO MPSAMOr0 MPOBOJAHWUKA U 3aMKHYTOTO KOJIBI[EBOTO
MPOBOJIHUKA, KaTYIIKU ¢ TOKOM. OnbIT Opcrena. BzanmoaelcTBre NpOBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOyJIb M HalIpaBlieHUE. [[BrkKeHNE 3apsiKEHHOW YaCTHULIbI
B OJHOPOJHOM MarHuTHOM Iosie. PaGora cunbl Jloperma.

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

BuxpeBoe »anekTpuyeckoe Tmoyie. ONEKTPOABIKYIIAs CWia HHIYKIUU B
MIPOBOJHUKE, TBUKYIIEMCS TOCTYNATEIBHO B OAHOPOIHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NuaykTUBHOCTh.  SIBJIGHME CAMOMHIYKIMH. OJEKTPOABWKYIIAs  Cuja
CAaMOWHIYKIIWH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHUYeCcKHe YCTPOWCTBA M NPAKTUYECKOE IPUMEHEHHE: MOCTOSHHBIC
MarHuThl, 3JIEKTPOMArHUTHI, AJEKTPOABUTATENb, YCKOPUTEIU DSIEMEHTAPHBIX
YaCTHI], UHAYKIIMOHHAS T1€Yb.



Jlemoncmpayuu

OmnbIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MArHUTHBIM IOJIEM.

JInHUY MHYKIIMY MAarHUTHOTO MOJIS.

B3anmonenicTBue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJIUTA.

SIBIIeHME 3NEKTPOMArHUTHOW UHIYKIIUH.

[Ipasuno Jlenua.

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

SIBiIeHME CAMOMHIYKIIUU.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabonvl

N3ydeHne MarHuTHOTO TOJISI KATYIIKH C TOKOM.

HccnenoBanne AeUCTBUS IOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanne sSBIEHUS SJIEKTPOMAarHUTHON MHIYKIIWH.

Pa3gea 5. KoJsie0anus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUmMHblE KONEOAHUA

Konebarenbnas  cucrema.  CBOOOJIHBIE  MEXaHUYECKHE  KoJeOaHUS.
INapmonnyeckue konebanus. Ilepuon, wacrtora, amruutyaa u ($asza KoieOaHUM.
[Ipy:XuHHBIN MasTHUK. MareMaTH4ecKnuii MasTHUK. Y PaBHEHHE T'apMOHUYECKHX
kosnebanuit. [IpeBpailieHre SHEprur NPy rapMOHUYECKUX KOJIeOaHUSIX.

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.

[IpencraBiaeHue o 3aTyxaroUMx KojeOaHUsAX. BrIHYXI€eHHbIE 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 MOTPEOICHUE DIEKTPUIECKOM
OHEPIUM. DKOJIOTMYECKHE PUCKHU IPU MPOU3BOJCTBE ANEKTpodHEeprun. Kynbrypa
UCITOJIb30BAHUS JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.

TexHu4yeckre yCcTpOHCTBAa W MPAKTUYECKOE MPUMEHEHUE: SJIECKTPUUYECKUM
3BOHOK, T€HEPATOP NIEPEMEHHOT0 TOKA, JIMHUU IJEKTponepeaay.

Jlemoncmpayuu

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



Habmronenue 3atyxaromux KojaeOaHuu.

UccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUM.

HabGnronenue pesonanca.

CBOOOIHBIE AJIEKTPOMArHUTHBIE 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, 1abopamopHule 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 31eKMmpOMazZHUNHbBLE 80IHbL

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. TemMOp 3ByKa.

DNIEKTPOMATHUTHBIE BOJHBI. Y CJIOBUS U3IYYEHUS 3JIEKTPOMATHUTHBIX BOJIH.
B3aumnas opuentanus BexktopoB E, B, V B sanexkrpomaruutHoi BoiHe. CBOICTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XK€HUE, MpEeIoMIICHUE, MOIsSpHU3aus, TUPpaKius,
uaTepdepennus. CKOpocTh AJIEKTPOMArHUTHBIX BOJTH.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [[pUMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLMTBI paUOCBSI3U U TeNEeBUACHUS. Painonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHNE OKPYIKAIOIIEH CpeIbl.

TexHudyeckre yCTpPOMCTBA M NPAKTHUUYECKOE TMPUMEHEHHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas JAUArHOCTMKA B TEXHUKE W MEIMIIMHE, pajaap,
paauonpuéMHUK, TeIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

O6pazoBaHue U pacIpOCTPAHEHHE MOMEPEUHBIX U MPOJI0TBHBIX BOJIH.

Konebmromeecs Teno Kak UCTOYHUK 3BYKa.

HaGmronenune orpakeHus 1 MpeIoMIICHUS MEXaHUIECKUX BOJH.

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, MoJsipu3aus, 1udpakius, UHTepepeHITus.

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 cBera. 3aKOHBI MPEIOMIICHUS CBETAa. AOCOMIOTHBIN MOKa3aTeNb
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 ONTHYecKas cujia TOHKOM JuH3bl. [locTpoeHue uzoOpaxeHuil B
coOuparolux U paccerBaromux JuH3ax. dopmyna TOHKOW JIUH3bI. YBeIWYEHUE,
JTaBaeMoe JIUH30M.

[Ipenensl MpUMEHUMOCTH T€OMETPUIECKOM ONITHKH.

BonnoBast ontuka. Wurepdepenuus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMOIEHHS MAaKCUMyMOB M MHUHUMYMOB B HHTEp(EpEHIIMOHHOU
KapTUHE OT JBYX CHUH(]A3HBIX KOTEPEHTHBHIX HICTOYHUKOB.

HNudpaknus cBera. JudpakuronHas pemérka. YclIoBUE€ HAONIOIEHUS
[JIaBHBIX ~MaKCUMyMOB TIpM  TAJ€HUM MOHOXPOMATHYECKOI0 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

[IpsAMonuHEWHOE pacCHpPOCTPAHEHUE, OTPAKEHUE U 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.

Paspnes 6. OcHOBBI ClIeUAJIBHON TEOPHUH OTHOCUTEIbHOCTH
['paHnibl NPUMEHUMOCTH  KJIACCMYECKOM  MexaHukd.  lloctymars
CIECLIMAJIbHOW TEOPHUHM OTHOCHUTEIBHOCTH: HWHBAPUAHTHOCTH MOAYJSI CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIbHOCTH DUHIIITEHHA.

OTHOCUTEIBLHOCTh OJJTHOBPEMEHHOCTH. 3aMeJIEHUE BPEMEHHU U COKpAICHUE
JUTAHBIL.

DHEPrusl U UMIYJIbC PEASATUBACTCKON YaCTHULIBI.

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

Paszpnen 7. KBanToBas ¢pusuka

Tema 1. Inemenmul KBAHMOBOU ONMUKU

®otonsl. ®opmyna [1naHka cBs3u 3HEprUM GOTOHA C €r0 YaCTOTOM. DHEprus
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.

XHUMHUYECKOE JEHUCTBUE 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.
[Inanerapnass monens aroma. lloctymarsl bopa. M3nydenuwe u morsomieHue
(GOTOHOB TpU TMepexojie aToMa C OJHOTO YPOBHS SHEPIHMM Ha Jpyroi. Bumisl
criekTpoB. CIIEKTp YpOBHEW SHEPrUU aTOMa BOJOPOA.

BonnoBeie cBoiicTBa yactull. Bomusl e bpoitis. KoprnyckynsipHO-BOIHOBOM
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
paanoaktuBHOocTH.  OmbiTel  Pesepdopra 1no  ompeneneHuro  cocrasa
paanoakTuBHOro wu3nydeHus. CpoiicTBa anb(a-, Oera-, raMMma-u3iaydeHHUs.
Bimsinue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykimonHas monens siapa ['eiizenOepra—
NBanenko. 3apsz sapa. MaccoBoe uucno sapa. M30tomnsl.

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. TepmosiepHblii cuHTe3. [IpoOnemMbl M TEPCHEKTHUBEI
SAIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACTIEKTHI IAEPHOU SJHEPTETUKHU.

DneMeHTapHbl€ YacTULbl. OTKPBITHE IO3UTPOHA.

Meto/bl HaOJIIOIEHUS M PETMCTPAIUK 3JIEMEHTAPHBIX YACTHLL.

dyHIaMeHTaIbHbIe B3auMoieicTBUs. EquHCTBO hn3nueckol 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).

Pasjaes 8. DiieMeHTHI ACTPOHOMUM M aCTPOPUMKH

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

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

ConneuyHas cucreMa.

Comuue. ConHeuHass akTUBHOCTh. Mcrounuk sHeprum ConHUA W 3BE3N.
3BE3MBI, UX OCHOBHBIE XAPAKTEPUCTHUKHU. J(MarpaMma «CIEKTPAJIBHBIM KJIacc —
CBETUMOCTBY». 3BE3AbI T[JIaBHOM IOCIEAOBATEIBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUIA 3BE3] TJIABHOW IIOCIJIENOBATEIBHOCTH. BHyTpeHHee crpoeHue



3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKAEHUU U 3Bononmu CoJHIa 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. Pacimmmpenne Beenennoit. 3akon Xa06:ma. Paz0eranue rajgakTuk.
Teopus bonbmoro B3peiBa. PenukroBoe nsnydeHue.

Macumrabnas crpykrypa Beenennoil. Meraranakruka.

Hepemiénnnlie npobsieMbl aCTpPOHOMUMU.

Vuenuueckue nabnooenus

HalGntonenuss HeBOOpYKEHHBIM TJ1a30M C UCIIOJIB30BAHUEM KOMIIBIOTEPHBIX
NPWIOKCHUH TS ONPEIeTICHUS TTOJIOKEHHUSI HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3aus1 CEBEPHOrO MOMyIIApUs U SIPKUE 3BE3IBI.

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

O6o0mariee NOBTOpPeHUE

Ponpr ¢u3ukm u acTpoHOMHHM B 3KOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJILHOM M ATUYECKOM cepax NesTeIbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKH
U aCTPOHOMHUU B COBPEMEHHOM Hay4yHOM KapTUHE MHpA, pOJib GU3HUECKON TEOPHH
B (OpPMHpPOBAHWM TIPEJCTABICHUNA O (U3UYECKONM KapTUHE MHUpPa, MECTO
bu3NYEeCKON KapTUHBI MUpa B OOIIEM DSy 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,
OMOJI0TMH, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemuvle nowsimusi, CBSI3aHHBIE C M3YyYEHUEM METOJIOB HAYYHOI'O
MO3HAHUS: SIBJICHUE, HAy4HbIH (akT, rumore3a, (U3MYECKas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOIeHNE, SKCIIEPUMEHT, MOJISITMPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxka: peumieHUE CUCTEMBI YPAaBHEHUM, TPUTOHOMETPUYECKUE
GYHKIIMU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXIECTBO, BEKTOPBI M MX IMPOEKLUWH HA OCH KOOPAWHAT, CIIOKECHHE BEKTOPOB,
IIPOU3BOJIHBIEC DJIEMEHTAPHBIX (YHKIMM, NpPU3HAKK TOA00USI TPEyTrOJbHUKOB,
oTpezieNieHHe IUIOIIAN IOCKUX PUTyp U 00bEMA Tell.

buonoeus: »nekTpuueckue SBICHHUS B JKHBOW MPHUPOJE, KoJieOaTeIbHBIC
JIBW)KEHUS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOU NMPUPOAE, NCUCTBUE
paJnanuy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpOEHHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMUECKasi CTPYKTYpa TBEPIBIX
TEN, MEXaHU3Mbl OOpa30BaHHS KPUCTAUTMUECKOW PEMETKH, CHEKTPATbHBIN
aHaJu3.



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

Texnonoecus: NWHUAUA DJIEKTPOIIEpENad, TEHEpPaTOp IMEPEMEHHOro TOKa,
3JIEKTPOJIBUTaTENb, WHAYKIHOHHAS I1€4b, pajaap, 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 yudeOHOro mnpeamera «®Pusnka» Ha YpPOBHE CpeaHEro oOIero
oOpazoBaHus (0a30BbI YPOBEHB) JOJKHO OOECIEUUTHh JIOCTUKEHUE CIIETYIOIIUX
JMYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTENbHBIX PE3YIbTaTOB.

JIMUHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3YNIbTAThl OCBOCHUS yueOHOro npeamera «Dusuka) T0IKHbBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYarOUIMXCA PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPECHHEW TMO3WIMEH JMYHOCTH, CHCTEMOW I[EHHOCTHBIX
OpUEHTAllU{, TO3UTHUBHBIX BHYTPEHHUX  YOEXIEHHUH, COOTBETCTBYIOLIUX
TPAJAMIIMOHHBIM [IEHHOCTSIM POCCHICKOr0 OOIECTBa, PACHIMPEHUE KU3HEHHOTO
ONbITAa U OMNbBITA JIEITEIBHOCTH B MPOLIECCE PEaIv3allii OCHOBHBIX HAIIPABICHUU
BOCMUTATEIbHOUN AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMSA:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOMN MO3ULIMU 00YUaIOIIErocsl KaK aKTUBHOT'O U
OTBETCTBEHHOTO WI€HA POCCUICKOTO OOIIECTBA;

OPUHSATUE  TPATUIMOHHBIX  OOIIEYEIOBEUECKUX T'YMAHUCTUYECKUX U
JIEMOKPaTUYECKUX LIEHHOCTEM;

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

YMEHHUE B3aUMOJAECHCTBOBATH C COMAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU JIEITENBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUS :

c(hopMUPOBAHHOCTH POCCUNCKOU TPaKIaHCKOH UJICHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOILIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

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

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPHEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI M IIEHHOCTH, B TOM YHCIE 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;

IUTAHUPOBAHKE U OCYIIECTBIICHUE JIEHCTBUN B OKpYXkAlolIeH cpelie Ha OCHOBE
3HAHUS LEJIed YCTOWUYMBOIO Pa3BUTHS YEIIOBEYECTBA;

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

7) HEHHOCTH HAYYHOI'0 TIO3HAHMS:

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

OCO3HAHWE IIEHHOCTH HAYYHOW JESATENbHOCTH, TOTOBHOCTh B MpOIECCe
U3ydeHus:  (U3MKKH  OCYIIECTBJISATh  NPOEKTHYIO U HCCIENOBATEIbCKYIO
NESTENHHOCTh NHIWBUIYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUueOHbIE 1eliCTBUS
ba3oBble j1ornueckue 1ecTBus:
CaMOCTOSAATENTLHO  (OpMYJIMpPOBaTH W AKTyalIM3UpOBaTh  MpoOIiEeMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
OTIpEeENATh IENU JCSITEIBHOCTH, 3aJaBaTh MapaMeTpbl M KPHUTEPUU UX
JOCTHKEHUS;
BBISIBJISIT  3aKOHOMEPHOCTU M TMPOTHBOPEYUST B  PacCMAaTPUBAEMBIX
(bu3NUECKUX SABIICHUSX;
pa3pabarbiBaTh IUIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a HMEIOIINXCS
MaTepHATbHBIX H HEMaTEPHATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JIEITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YIIHTATOB
IEJISIM, OIEHUBATh PUCKH TMOCIEACTBUMN JCSITEIIbHOCTH;
KOOpPJAMHUPOBATh U  BBINOJHITH pabOTy B  YCIOBUSX  PEaAbHOIO,
BUPTYaJTbHOTO U KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOIIEM.
ba3zoBble ucciaegoBaTe/ibCKue 1efiCTBUS !
BJIAJCTh HAYYHOW TEPMUHOJIOTHEH, KIFOYEBBIMH TOHSITHSIMHU W METOAAMHU
(bu3znyecKor HaAyKu;



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

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

BBISIBIISITh TIPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyalIM3WpPOBATh 3ajady,
BBIIBUTATh THUIOTE3y €€ peIleHus, HaXOAWTh apryMEHThI IS JIOKa3aTelIbCTBa
CBOWIX yTBEP)KIICHUH, 3a1aBaTh MMapaMeTpbl U KPUTEPUU PEIICHHS;

aHAM3UPOBATh TIOJNYYCHHBIE B XOJ€ PEIICHUS 3aJadydl  Pe3yJIbTaThl,
KPUTHUYECKU OIICHUBATh X JIOCTOBEPHOCTH, IPOrHO3UPOBATH M3MEHEHUE B HOBBIX
YCIOBUSIX;

CTaBUTh W (opMymHupoBaTh COOCTBEHHBIC 3aJaud B 00pa3oBaTeIHLHOU
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 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC WJICH, MIPEIaraTh OPUTHHAIBHBIC TTOIXO/IBI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.
PabGora ¢ ungopmanmeii:

BJIAJICTh HABBIKAMU TMOJy4YeHUs WHPOpMAIUK (HU3UYECKOTO COICPKAHUS U3
HUCTOYHUKOB pa3HBIX THIIOB, CaMOCTOSATEIHLHO OCYIICCTBIISITH IIOWCK, aHAJW3,
CUCTEMATHU3AIMI0 W HMHTEPIPETAINI0 WHGOPMAIIMU Pa3IUYHBIX BHJIOB U (opm
IPEJICTaBIICHUS;

OILICHUBATh JOCTOBEPHOCTh MH(OPMAIINH;

UCIIONIb30BaTh  CpeACTBA  HWHGOPMAIIMOHHBIX ¥  KOMMYHHKAITMOHHBIX
TEXHOJIOTUH B PENICHUU KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPTaHHU3AIIMOHHBIX
3a7a4 ¢ CcoOMtoJieHneM TpeOOBaHUN JProHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTHCHBI, PECYypcOCOepEeKEeHHs, TMPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OpPMaIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOTO COJEp)KaHUS B pa3MUYHBIX (opmarax c
y4€TOM Ha3Ha4YeHHS MH(DOPMAIIMU U TIEJIEBOM ayTUTOPHUH, BHIOUpasi ONTUMATIBLHYIO
dbopMy TIpeiCTaBICHUS U BU3yaJTU3AITHH.

KoMMyHHKaTHBHbIE YHHBeEpPCAJbHbIE Y4eOHbIe TelCTBUS:
OCYIIECTBIIATH OOIEHUE HA YPOKaX (U3UKHU M BO BHEYPOUHOU JEATEITHHOCTH,
pacro3HaBaTh TPEANOCHUIKM  KOH(DIWUKTHBIX CHUTyallMd H  CMATYaTh
KOH()ITUKTHI;



Pa3BEPHYTO M JIOTMYHO M3JIAraTb CBOKO TOUYKY 3PEHUS C HCIOJIb30BAHUEM
SI3bIKOBBIX CPE/ICTB;

IIOHMMAaTh M HCIIOJIB30BaTh IIPEUMMYIECTBA KOMAaHIHON W WHIWBHUIYaJIbHOU
paboTHI;

BbIOMpATh TEMATHUKYy M METOJbl COBMECTHBIX JEUCTBHA C Y4YETOM OOLIMX
MHTEPECOB U BO3MOYKHOCTEMN Ka)X10Tr0 YieHa KOJIJICKTHBA,

IIPUHUMATh  LEJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPAWHHUPOBATh JCHUCTBUS MO €€ JOCTHXKEHUIO: COCTABIATH IUIAH JCHUCTBUU,
pacnpenensTh poiu € Y4ETOM MHEHHH YYaCTHMKOB, OOCYXKIAaThb pEe3YJIbTaThl
COBMECTHOM paboTHl;

OLICHUBATh KAauyeCTBO CBOEr0 BKJIAJa M KaXXJOr0 yYaCTHUKA KOMAaHIbI B
o0l pe3ysbTar 1o pa3paboTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE TIPOEKThI, OLEHHWBATh HAEHU C IMO3UIMU HOBU3HBI,
OPUTMHAJIBHOCTH, ITPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJIITh TIO3UTUBHOE CTPATErMYECKOE IIOBEACHHUE B Pa3JIMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe 1eiCTBUSA
Camoopranusanus:

CaMOCTOSITENILHO OCYIIECTBJISITh MO3HABATEIbHYIO JNESITENILHOCTh B 00JIacTH
GuU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHBIC 3a]1a4H;

CaMOCTOSITETILHO COCTABIISITh TUIAH PEIICHHUS PACUETHBIX M KadyeCTBEHHBIX
3a/1a4, TUIaH BBITIOJIHEHUS MPAKTUYECKOU pabOThI ¢ YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOYTEHUIA;

JIaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

pacIIMpsATh paMKH Y4eOHOT0 MpeaMeTa Ha OCHOBE JTMYHBIX MPEITOYTCHHIA;

JieNiaTh OCO3HAHHBIA BBIOOp, apryMeHTUpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTh 32 PEIICHHUE;

OIICHUBAThH IPHUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO DJPYAUIMU B 00JacTH
(bu3MKHU, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, YMOLIIMOHAJIbHBII HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYAIlMsIM, BHOCHTh KOPPEKTHBHI B JIEATCIHHOCTD,
OLICHMBATh COOTBETCTBUE PE3Y/IHTATOB LIEJISM;

BJIaJ€Th  HABBIKAMM  TIO3HABAaTEIbHOM  peQuIeKCMHM Kak  OCO3HaHUS
COBEpINAEMbIX JIEUCTBHA ¥ MBICTUTEIBHBIX TIPOIECCOB, WX PE3yJIbTATOB U
OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI pedIIeKCUM ISl OLIEHKH CUTYalllH, BEIOOpa BEPHOIO
pElICHHS;



YMETh OIICHUBAaTh PHUCKH W CBOECBPEMEHHO IPUHUMATh PEIICHUS IO WX
CHI)KCHHUIO;

NPUHAMATh MOTHUBBI W apTyMEHTHl JPYTHX TPU aHaJIu3e pe3yIbTaToB
NeSITeNHbHOCTH;

IPUHUMATH ce0s, TOHUMAast CBOM HEJIOCTATKU M JIOCTOMHCTBA,;

NPUHAMATh MOTHUBBI W apryMEHTHl JPYTHX TPU aHajdu3e pe3ylbTaToB
NeSITeNbHOCTH;

NPU3HABATH CBOE MPABO M MPABO APYTHX HA OMIMOKH.

B mporecce qocTwKeHNUS TUYHOCTHBIX PE3YJIBTATOB OCBOCHUS IPOTPAMMBI
no ¢u3MKe i1 YPOBHSA CpeaHero ooOmiero oOpa3oBaHUA Yy OO0ydYarONIUXCs
COBEPIIIEHCTBYETCS AMOIIMOHAJIbHBIN UHTEJIEKT, IIPE/IIOJIaraloun
c(hOpMUPOBAHHOCTbD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATILHOE
COCTOSIHHE, BUACTh HAIPaBICHUS PA3BUTHS COOCTBEHHOW 3MOITMOHATBLHOU CQEpHI,
OBITH YBEPEHHBIM B ce0e;

cCaMOpETyJIUPOBaHUs, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTH aJalTHPOBAThCA K
HMOIIMOHAIBHBIM H3MEHEHHSIM U MIPOSBIISATH THOKOCTH, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIINH, BKIIOYAIONICH CTPEMIICHHE K JOCTIKCHUIO TEH |
yCTexy, ONTUMHU3M, WHUIIMATUBHOCTH, YMEHHE ICHCTBOBATh HMCXOAS W3 CBOHMX
BO3MO>XHOCTEH;

OMIMATHH, BKIIOYAIOMICH CITOCOOHOCTh TTOHUMATh SMOIIMOHATBFHOE COCTOSHHE
JIPYTUX, YYUTBIBATH €r0 TMPH OCYIIECTBICHUU OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAIOIIHNX CITIOCOOHOCTH BBICTPAUBATh OTHOIICHHUSI
C IPYTUMH JIIOJIbMU, 3a00TUTHCS, TIPOSBIATh UHTEPEC U pa3peiiaTh KOHQIUKTHI.

HPEIMETHBIE PE3YJIBTATHI

K konmy obyuenuss B 10 kJjacce mpeaMeTHbie pe3ysibTaTbl Ha 0a30BOM
YPOBHE JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOUIUXCS YMEHHUI:

JIEMOHCTPUPOBATh HA TpUMEpax poyib U MeCTOo (pu3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHUHBI MHpPA, B Pa3BUTUH COBPEMEHHOW TEXHUKU H
TEXHOJIOTUH, B IPAKTUYECKOU JIESITEIIbHOCTH JIHOJIEU;

YUUTHIBATh TPAHUIIBl TPUMEHEHHUS U3YUYCHHBIX (PU3UYECKUX MOJEIICH:
MaTepHalibHasi TOYKa, UHEpIUaIbHasl CUCTeMa OTCU€Ta, aOCOIMIOTHO TBEPOE TEIIO,
WJICaJIbHBIN ra3, MOJEIU CTPOCHHUS Ia30B, )KUAKOCTEN U TBEPIABIX TEN, TOYCUHBIN
ANEKTPUUECKUH 3apsij] PU PEIICHUH (PU3NIECKUX 3a]1a4;

pacro3HaBaTh (GU3UMUECKUE SIBICHUS (MPOIECChl) U OOBICHATH UX HAa OCHOBE
3aKOHOB MEXaHWKH, MOJICKYJSIPHO-KUHETUYECKOM TEOpUM CTPOCHMS BEIECTBA U



AJEKTPOAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBIDKCHHE, CBOOOJHOE TAJ€HUE TeJ, JBIKEHHE I10 OKPYXHOCTH, HWHEPIHS,
B3auMoziercTBHE Tel, Tuddy3us, OpOyHOBCKOE IBIKEHHE, CTPOCHUE JKUJKOCTEH
U TBEPJIBIX TEII, K3MCHEHUE 00bEMA TeJI IIPU HAarpeBaHUM (OXJIaXKICHUH), TSIZIOBOE
paBHOBECHE, HCIApEHHUE, KOHAEHCAIMs, TUIABJIEHUE, KPUCTAUIM3alUsl, KUIICHUE,
BJIQYKHOCTB BO3/lyXa, MOBBIIICHUE JABJICHHS T'a3a IIPU €ro HarpeBaHUM B 3aKPHITOM
cocyle, CBS3b MEXKIY MapaMeTpaMud COCTOSIHMA Ta3a B HM30Ipoleccax,
AJEKTpU3aIs TeJ, B3aUMOCHCTBHE 3aPs/I0B;

OMUCHIBATh MEXAHWYECKOE JBUKEHUE, UCMHONb3ys (pU3nYecKue BETUUYUHBI:
KOOpJMHATa, MyTh, TMEpPEeMEIICHUEe, CKOPOCTh, YCKOpPEHHE, Macca Teja, Cua,
UMITYJIbC TE€Ja, KHHETUYECKasi dHEPTHs, MOTEHIMaIbHAsl SHEPrusi, MeXaHU4ecKas
paboTta, MeXaHUYECKass MOIIHOCTh; MpPU OMNUCAHWU TPABWIHHO TPAKTOBATH
(bU3UYECKUI CMBICI HCHOJB3YEMbIX BEIMYMH, WX OOO3HAUCHUS W EIUHUIIBI,
HaXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEJIUYWMHY C JAPYTHUMHU
BEIIMYMHAMU;

OMUCHIBATh M3YYEHHBIE TEIUIOBBIE CBOMCTBA TE€JI M TEIUIOBBIE SIBJICHUA,
UCTIONB3Ys (U3MYECKUE BEJIIMYMHBI: JaBJIGHUE Ta3a, TeMmIepaTrypa, CpemaHss
KMHETUYECKasl SHEPrUs XaOTHYECKOT'0 JIBMXKCHHS MOJICKYJI, CpeaHEKBapaTHIHAas
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSSI JHEprusi, pabora rasa,
KO3 (PUIIMEHT TMOJE3HOr0 JEUCTBUSI TEIUIOBOIO JIBUTATElNsl; MpPH ONHUCAHUU
NPaBUIBHO TPaKTOBaTh (DU3UYECKUM CMBICI HCMOJAB3YyEMbIX BEIMYMUH, HX
0o003Ha4YeHUsT M €IUHMIBI, HAXOAUTh (POPMYJbI, CBS3BIBAIOIINE JaHHYIO
(¢u3nUecKyo BEIUYNHY C IPYTUMHU BEIMYUHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
siBJICHUS (TIPOLIECChI), UCTIONB3Ys (PU3NUECKUE BEIUYUHBI: JICKTPUUECKUM 3apsij,
3JIEKTPUYECKOE T0JI€, HAMPSIKEHHOCTD MOJIs, NOTEHIIMAN, PAa3HOCTh MOTEHIMATIOB;
Py ONHCAHWHM IIPAaBWJIBHO TPAKTOBAaTh (DU3UYCCKHH CMBICI HCIIOIb3yEeMbIX
BEJIMYMH, UX OO0O3HAYEHUS M EIUHUILIbI; YKa3biBaTh (HOPMYJIbI, CBSI3bIBAIOLIUE
JTAHHYIO0 (PU3MYECKYIO BEIMUMHY C IPYTUMH BETUUUHAMU;

aHAJTU3UPOBATh (DM3UYECKHUE MPOIIECCHI M SIBJICHUS, UCIOIB3YS (PU3UUYCCKHE
3aKOHBI W MPUHITUIIBI: 3aKOH BceMupHoro Tarotenus, |, 11 u Il 3akonsr HeroToHA,
3aKOH COXpaHEHMUS MEXaHMYECKOW DSHEPruu, 3aKOH COXPAaHEHUS UMITYJIbCa,
NPUHIIMAIT CYMEPIO3UIMA CHJI, TPHUHIIUI PaBHOMPABUS HHEPIHAIBHBIX CHUCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKYIO TEOPHUIO0 CTPOCHMS BEIIIECTBA, TI'a30BbIC
3aKOHBI, CBS3b CPEAHEH KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
a0COJIFOTHOM TeMmepaTypou, MEPBhIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHCHUS
AJICKTPUYECKOro 3apsiia, 3akoH KyioHa, mpu 3TOM pasinyaTh CJIOBECHYIO
(GhOpMyYIHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHWE W YCIOBHUS (TpaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHSTH OCHOBHBIE TPUHIMUIIBI JICUCTBUSL MalllMH, TPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3zinyaTh YCJIOBHUS UX 0€30MacHOI0 HCIIOIL30BaHUS B
MOBCEIHEBHOM )KU3HH;

BBITIOJTHATh JKCIEPUMEHTBI TI0 HCCIECIOBAHUI0 (U3UYECKUX SIBICHUU W
MPOILIECCOB C HCIOJIb30BAaHUEM TMPSIMBIX U KOCBEHHBIX H3MEPEHUM, MPU STOM
dbopmynupoBath npoOiemMy/3ajadyy W TUIOTE3y Y4YEOHOro HSKCIEpUMEHTa,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO O0OPYIOBaHUS, IMPOBOJUTH OMBIT U
(bopMyIHpOBaTH BHIBOMBL;

OCYILECTBJISITH MPSIMbIE M KOCBEHHBIE M3MEPEHUs (PU3UUECKUX BEIUYUH, TPU
ATOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUsI W HUCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLIEHKHU IOTPEIIHOCTEN U3MEPEHU;

UCCJE0BaTh  3aBUCUMOCTH  MeXAy  (U3MYECKHMMHU  BEJIMUYMHAMU  C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHHM, MPU STOM KOHCTPYUPOBATh YCTAHOBKY,
(bukcUpoBaTh PE3yNbTAThl IMOJYYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B
BUJIE TAOIUIT U TpaUKOB, I€TaTh BHIBOJBI IO pe3yiIbTaTaM UCCIIEIOBAHNUS,

coOo1aTh mpaBuia 0€30MacHOrO TpyAa MpU MPOBEAECHUU UCCIEIOBAaHUN B
paMKax y4eOHOro OHKCIIEPUMEHTa, Y4eOHO-UCCIEOBATEIbCKOW W MPOECKTHOU
JESATENbHOCTU C HMCMOIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB U J1AOOPATOPHOTO
000py10BaHUS;

pemiath pacu€THble 3aJa4ydl C SBHO 3aJlaHHOW (PU3UYECKONW MOJIETBIO,
UCTIONB3Ys (U3UYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aJ1auu
BBIOMpATh (PU3NYECKYI0 MOJENb, BBIACIATh (PU3NYECKHE BEIUYUHBI U (HOPMYIIHI,
HEOOXOMUMBIE NIl €€ PElIeHUs, MPOBOAUTH PACUYEThl M OIICHHBATH PEATHHOCTH
MOJIYYEHHOI0 3HaYeHUsI (PU3NUECKON BETUYUHBI;

peniaTh Ka4eCTBEHHBIE 3a/1aUl: BHICTPAUBATh JJOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY pacCyXICHUM C OMOpON Ha HU3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
(bU3HUYECKHE SIBICHNUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHMH  Y4eOHBIX  33/Jlad  COBPEMEHHbIC
UH(OPMAIIMOHHBIC TEXHOJOTUH ISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIMU
U TIpEJICTaBlIeHUs Y4eOHOM M HAY4YHO-TIOMYJISIPHOM MH(OpPMAIIUHY, MTOIYICHHONU U3
Pa3JIMYHBIX UICTOYHUKOB, KPUTUYECKU aHAIM3UPOBATh MOTYyYaeMyt0 HH()OPMALIHIO;

MPUBOAUTH MPUMEPHI BKJIJIa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE MPOIECCOB OKPYXAIOIIET0 MHpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAHMS MO (PU3MKe B TOBCETHEBHOW KU3HH
JUIsl obecriedeHus: 6€30NacHOCTH MpU OOpalIEHUU ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPONCTBAMHU, JIJISi COXPAHEHHUS 370POBbSI M COOJIOJEHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPY KAIOIIEH CPEAE;



paboTaTh B TpYyIIEe C BBIIOJHEHUEM PAa3IUYHbIX COLMAJIBHBIX pOJEH,
IUIAHUPOBATh pabOTy TPYyMIMbl, PAUUOHAIBHO pacHpeneisTh OOSI3aHHOCTH H
IUIAHUPOBATh JEATEIBbHOCTh B HECTAHAAPTHBIX CUTYaLUAX, al€KBaTHO OLICHUBATh
BKJIaJ] KQXKJIOT0 U3 YYaCTHUKOB I'PYIIBI B PEIICHUE paCCMATPUBAEMOMN POOIEMBI.

K koHny oOyuenus B 11 kJjacce mpeaMeTHble pe3ysibTaTbl Ha 0a30BOM
YPOBHE JI0JIKHBI OTpaXkaTh C(POPMUPOBAHHOCTh y O0YUAIOIIUXCSI YMEHUI:

J€MOHCTPUPOBATh Ha MpUMEpPax pojb U MecTO (U3UKU B (OPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHHBI MHpPA, B Pa3BUTUH COBPEMEHHOW TEXHUKH W
TEXHOJIOTUH, B MPAKTUYECKON AEATEIBHOCTU IIOAEH, LIEJIOCTHOCTh U €IUHCTBO
(pu3nYecKoil KapTUHBI MUPA;

YUUTBHIBaTh TPaHULIBl NPUMEHEHUS W3YYEHHbIX (PU3NYECKUX MOAEINeH:
TOYEUHBIA IEKTPUYECKUM 3apsl, JIyd CBETA, TOYCYHBIM UCTOYHHK CBETA, SJIEPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENb aTOMHOIO sipa MpU peuIeHUuH (PU3NYECKHUX
3az1ay;

pacrno3HaBaTh (pU3NUECKHE SIBICHUS (IPOLECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMHUKHN U KBAHTOBOW (PU3UKH: AJIEKTpUYECKAs MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE IEHCTBUS TOKA, B3aMMOJEUCTBHE
MarHuToB, DJIEKTPOMAarHWTHAasT MWHAYKLUS, JCHCTBUE MAarHUTHOTO IIOJIA Ha
OPOBOJHUK C TOKOM W JBWXKYUIUHCS 3apsij, dJIEKTPOMArHUTHbIE KOJICOAHHS U
BOJIHBI, TPSAMOJIMHEMHOE PACIPOCTPAHEHHUE CBETA, OTPa)XECHUE, IPEIOMIICHHE,
uHTeppepeHuus, audpakuds W MOOoJApU3alMs  CBETa, JUCIEpPCUs CBETa,
dbotoanexkTpuueckuit 3pdekt (poroaddekrt), cBeToBOE NaBiIcHNE, BOSHUKHOBEHHE
JIMHENYATOro0 CHEKTpa aroMa BOJOPOAA, €CTECTBEHHass M HCKYyCCTBEHHAas

PalMOaKTUBHOCTb;
OMKUCHIBATh W3y4YEHHbIC CBOMCTBA BEIIECTBA (AJIIEKTPUUYECKHE, MArHUTHBIC,
ONTUYECKHUE,  DJIEKTPUUYECKYI0  MPOBOJMMOCTb  pa3JIMYHBIX  Cpel) U

ANIEKTPOMArHUTHBIE SBJICHUS (TIPOLIECCHI), UCIONB3Yysl (PU3UYECKHE BEITUMYUHBI:
ANEKTPUYECKUHN 3apsl, CWIA TOKA, DJIEKTPUUECKOE HANPSIKEHUE, DJIEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs CUiia, paboTa TOKa,
UHIYKLIHUST MarHUTHOro mojsi, cuia Ammepa, cwia JlopeHna, MHIYKTHBHOCTb
KATYIIKW, JHEPrus JJIEKTPUYECKOrO W MArHUTHOIO IIOJEH, MEPUOJ M YacToTa
KoneOaHuii B KoJieOaTeNbHOM KOHTYpe, 3apsij M Ccuila TOKa B Mpolecce
FapMOHUYECKUX AJIEKTPOMAarHUTHBIX KojieOaHul, (OKYCHOE pacCTOsSTHUE U
ONTHYECKas CWUjia JIMH3bI, TIPU OMHCAHWM TPABUIBLHO TPAKTOBATh (HU3MUECKUI
CMBICIT HWCIIOJIb3YEMBIX BEIWYMH, WX OOO3HAYCHHWS W EIWHHIIBI, YKa3bIBaTh
(GopMynbl, CBA3BIBAIOUIME JIAaHHYIO (U3UYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;

ONMUCHIBATh M3YYCHHBIC KBAHTOBBIC SBIIEHUS M IPOLIECCHI, HCIOJIb3Ys
¢u3nyeckue BETUYHHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, [JIMHA BOJHBI H



4acToTa CBETa, DHEPTUsi U UMNYJIbC (POTOHA, MEPHO]] ToJypacaja, SHEPrus CBSI3U
ATOMHBIX Sifiep, NpPU OINUCAHWM TMPABWIBHO TPAKTOBATh (HUUYECKUN CMBICI
UCIIOJIb3YEeMbIX BEIIMYMH, MX OOO3HAYEHUS M €IWHUIIbI, YKa3bIBaThb (POPMYIIBI,
CBS3BIBAIONINE JIAHHYIO (U3WYECKYI0 BEIUYWHY C JPYTUMH BEITUYMHAMH,
BBIYUCIIATH 3HAaUeHUE (PU3NYECKOUN BEITMYHNHBI,

aHAIM3UPOBATH (PU3UYECKHUE TMPOIECChl U SIBJICHUS, UCIONB3YsS (Pu3nyeckue
3aKOHBbI M MPUHLHUINBL: 3aKOH OMa, 3aKOHBI MTOCJIEN0BATENBHOIO U MAPAIIIEIBHOTO
COCOUHEHUS TPOBOJHUKOB, 3aKOH J[koyns—JIeHna, 3akoH 3IEKTpOMAarHUTHOU
WHYKIUH, 3aKOH MPSMOJIMHEHHOI0 PACIpOCTPAHEHUS CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI IMPEJIOMJICHUSI CBETa, ypaBHeHUE DiHIITeHHa mns doTtorddexra,
3aKOH COXPAaHEHUs HEPruHu, 3aKOH COXPAHEHHUsS HUMITYJIbCa, 3aKOH COXPAHEHUs
AJIEKTPUYECKOr0 3apsijia, 3aKOH COXPAHEHUsI MACCOBOI'0 4ucia, mocryiatel bopa,
3aKOH PaJIMOaKTUBHOIO pacmaja, Mpu 3TOM pa3iudaTh CIOBECHYIO (DOPMYITUPOBKY
3aKOHA, €ro MaTeMaTHYECKOE BBIPAXKEHHE M YCJIOBHUS (TpaHULbI, OOJACTH)
PUMEHUMOCTH;

OMpENIENATh HAMPABICHUE BEKTOPA MHAYKIIUK MAarHUTHOIO TOJIS IPOBOIHUKA
C TOKOM, cuiibl AMmnepa u cuibl Jlopenua;

CTPOUTh W OIKCHIBATH M300paKEHHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIEPUMEHTHI IO MCCIEIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJIb30BAaHUEM TMPSMBIX U KOCBEHHBIX H3MEPEHUMN: MpPU 3TOM
dbopmynupoBaTh npoOiemMy/3ajady W TUNOTE3y Y4EOHOro HSKCIEpUMEHTa,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO OOOPYIOBaHUWSA, MPOBOAUTH OMBIT M
bopMyITHUpPOBATH BHIBOJIBI;

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEpPEHUs (PU3UUECKUX BEIUYUH, TPU
ATOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUsI W HUCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLIEHKHU IOTPEITHOCTEN U3MEPEHHU;

UCCJIE0BaTh 3aBUCUMOCTH (DU3MYECKUX BEIMYUMH C HCMOJIh30BaHUEM
OpSAMBIX HW3MEPEHUN: TPU OSTOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCUPOBATh
pe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B BHUJE TAOIUI U
rpaduKoB, AeIaTh BHIBOABI 10 PE3yJbTaTaM UCCIICIOBAHNS;

coOJro1aTh MpaBuia 0€30MacHOrO TpyAa MPU MPOBEACHUU UCCIEAOBaHUN B
paMKax ydeOHOro OHKCIIEPUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKON W MPOEKTHOU
JIESITENHbHOCTA C HCIOIB30BAHUEM HM3MEPUTEIBHBIX YCTPONCTB U J1AOOPATOPHOTO
000py10BaHUS;

pemarb pacy€THhle 3a7aud C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCTIOJB3Ysl (PU3MUECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 3a/lauu
BBIOMpATh (PU3NYECKYIO MOJIEIb, BBIJACIATh (PU3NYECKHE BEIUYUHBI U (HOPMYIIHI,



HEOOXOMMbIE NIl €€ pelleHUs, NPOBOAUTH PAcUE€Thl M OLICHUBATh PEATbHOCTh
MOJTYYEHHOI'0 3HaUeHUS PU3NYECKON BETUUNHBL;

pelIaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHYECKH HEPOTUBOPEUYUBYIO
LENOYKY PACCYXIAEHUI C ONOpPOd HAa H3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH M
buznUecKue sIBICHNUS;

UCNOJb30BaTh  MpPU  pPEUIEHMM  y4yeOHBIX  3aJad  COBpPEMEHHbIE
UH(POPMAIIMOHHBIE TEXHOJIOTUHU ISl TIOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIPETALIIU
U TIPEACTaBIICHUSI y4eOHOW M HAYYHO-TIOMYJISIPHON MH(OpMAINH, TOIYYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJTM3UPOBATH MOIYYaeMyI0 HH(OPMALIHIO;

OOBSCHATh MPUHLMIBI JEHCTBUS MAalUMH, OPUOOPOB U TEXHUYECKHUX
YCTPOWCTB, pa3iuyaTh YCJIOBUS UX O€30MaCHOTO HCIOJIb30BaHUs B MOBCEIHEBHON
KU3HU;

NPUBOJIUTH MPUMEPHI BKJIAJAa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHME IMPOLIECCOB OKPYKAIOLIEIrO0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTHUH;

UCTOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (hU3MKE B MOBCEIHEBHOHN XU3HU
JUIsl obecriedeHusi 0e30MacHOCTH MpU 0OpaleHUuU ¢ TPUOOpaMu U TEXHUYECKUMU
YCTPOWCTBAMH, JUIsl COXPAHEHUS 3/I0pPOBbS U COOJIIOJEHUS HOPM SKOJIOIMYECKOI0
MOBEJICHUS B OKPYXKAIOLIEH CPEIE;

paboTaTh B TpyIIle C BBIIOJHEHUEM Pa3IUYHbIX COLMAJIBHBIX pPOJIEH,
IUIAHUPOBATh pabOTy TpYyMNbl, PAUUOHAIBHO paclpeneisTh OO0SI3aHHOCTH H
IUIAHUPOBAThH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYalMsX, aJICKBaTHO OLICHUBATh
BKJIAJ] KQXJIOTO U3 YYaCTHUKOB I'PYIIBI B PELICHUE pacCMaTpUBaeMoil MpoOIeMBbl.



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 BELIECTBA. 5 bu6nunorexa LIOK

@Da30BbIe NEPEXOIBI

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

Pasnea 3. OCHOBBI CIIEIITMAJIBHON 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
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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

Pasnea S. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3IUKHU

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 noBTopeHHe 4 https://m.edso0.ru/7f41c97¢c
Hroro no pazneny 4
PezepBHOoe Bpemsi 3

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68
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HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Kosan4vecTBo 4acoB JIeKTPOHHbIE
ungpoBbie
Nenn/m | Tema ypoka Kontpoabnbie | IlpakTnyeckue op
Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTsI
pecypchl

1 ®usuka — Hayka o npupojae. Hayunbie 1 bubnuorexa [JOK
METO/IbI ITO3HAHUS OKPYXKAIOIIETO MUPaA https://m.edsoo.ru/ff0c32e2
Poaw 1 mecTo pusuku B hopMUpOBaHUH

2 COBPEMEHHOW Hay4YHOUN KapTHHBI MUPA, B 1 Bubmmorexa LOK

P . yi P vp ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATETLHOCTH JIIOIeH
MexaHn4yeckoe JBUKEHUE.

3 OTHOCHUTEIBHOCTh MEXaHUYECKOTO 1 bu6mmorexa LIOK
newxeHus. [lepemenenne, CKOpocTsb, https://m.edsoo.ru/ff0c3508
yckopenue MucTpykrax o Th

bubnunorexa LIOK
4 BxopaHast KOHTpoJIbHAs padoTa 1 1
A p p https://m.edsoo.ru/ff0c3620
PaBHOMEpHOE TIPAMOIMHEITHOE JIBHIKCHHE.
5 PaBHOYCKOpEHHOE TIPSIMOJIMHEHOE 1 bubamorexa [IOK
yexop P https://m.edsoo.ru/ff0c372e
JBUKEHUE

6 CBobOonHOe majeHue. Y CKopeHue 1 bubnuotexa [JOK
CBOOOIHOTO IaIEHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonunelinoe nrxenue. J{Buxxenune 1 bubmuorexa [IOK
MaTepuaIbHOU TOYKHU IO OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[Ipunaiun otHOCUTENBHOCTH [ anumnes.

. bu6nunorexa LIOK

8 WNueprmanpabie cucteMbl oTcueTta. [lepBoiit 1

3akoH HrroTona

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
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Macca Tena. Cuina. [IpyuHImMn cynepno3uiuu

9 cmi. Bropoit 3akon Herotona s bubmmorexa [OK
’ p B a https://m.edsoo.ru/ffOc3be8
MaTepHUATBLHOU TOUKH
10 Tperuit 3akoH Hpr0TOHA 1711 MaTepUaIbHBIX bubmuoteka [IOK
TOYEK https://m.edsoo.ru/ffOc3be8
11 3akoH BceMUpHOTO TsiroTenus. Cuna bubnmnoreka [JOK
TskecTH. [lepBast KocMHYeCcKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubnunorexa LIOK
12 Cuna ocTHu. 3akoH I'yka. Bec Tena
ypyr y https://m.edsoo.ru/ff0c3el18
Cuna tpenuns. Ko dumenrt tpeans. Cuna
13 com 0?:1BJ'IGHH5[ I q:b BI/I)KCHI/ITI/II)TGJ'Ia B bubmmorexa [OK
P P https://m.edsoo.ru/ff0c3f76
SKUIKOCTH WIIH ra3e
[MoctynaTtensHoe u BpamarteabHOe
14 JBUKEHHE a0COMOTHO TBEPAOTO Tea. bubmunorexa IHOK
MowmenT cmibl. Iiedo cuiel. YceinoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENA
Nmnynbc MaTepuanbHONM TOUYKH, CUCTEMBI
15 MaTepuaibHbIX TOUeK. IMIynbC CUIIBL. bubnunorexa [HOK
3aKOH COXpaHEHHs uMIyibca. PeakTrBHOE https://m.edsoo.ru/ff0c43d6
JIBIJKECHUE
Pabora 1 momHOCTh criibl. Kunetnueckast
16 SHEPIUs MaTepUaAILHON Touku. Teopema 00 bubnnorexa [JOK
P P Ottt Teop https://m.edsoo.ru/ff0c4502
W3MEHEHUU KHHETUYECKOW SHEPT U
[TorenumansHas sueprus. [lorenmansHas
17 SHEprus ynpyro aeopMHUpOBaHHON bu6mmoteka [IOK
npykuHsbl. [loTeHnManbHas sHeprus rena https://m.edsoo.ru/ffOc461a
BOJIM3M MMOBEPXHOCTH 3eMIIU
18 [NoTeHanbHbIe 1 HENOTEHIINAIbHBIE CUJIBL. bu6mmoreka [IOK
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CBs3b pabOTHI HEMTOTEHIIMAIIBHBIX CHJI C
U3MEHEHUEM MEXaHUYECKON IHEPrUun
CUCTEMBI TeJI. 3AKOH COXPaHEHMUS
MEXaHUYECKON YHEPrUuu

https://m.edsoo.ru/ff0c478c

19

JlaboparopHas pabota «MccrnenoBanue
CBSI3M pabOThI CUJIBI C U3MEHEHUEM
MEXaHWYECKOM IHEPrUU Tejla Ha pUMEpe
paCTSKEHUS PE3MHOBOTO JKI'YTa)

20

KonTponbhas paborta o Teme
«Kunematuka. J{lnHamuka. 3aKOHBI
COXpPaHEHHUS B MEXaHHUKE)

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
KHHeTH4YecKkoi Teopuu. bpoyHoBckoe
neuxenue. Auddys3us

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep JBUKEHUS U B3aUMOACUCTBUSA
4acTUll BemecTsa. Mozien CTpoeHus ra3os.,
JKUAJIKOCTEN U TBEPJBIX TEI

23

Macca monekyn. KonndecTBo BemiecTsa.
[TocTostHHas ABorazipo

24

TermnoBoe paBHOBecue. TemnepaTtypa u eé
u3mepenue. [llkana remneparyp Llenbcus

25

Uneansyeni raz B MKT. OcHoBHOE
ypaBaenne MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcomtoTHas TemrepaTypa Kak Mepa
CpeaHEeN KNHETUYECKON YHEPTUU JBUKEHUS
MOJIEKYJ. YpaBHeHUE MeHeneeBa-
Knaneiipona

but6mmoreka [IOK
https://m.edsoo.ru/ffOc511e

27

3akoH /lambpToHa. ["a30BBIC 3aKOHBI



https://m.edsoo.ru/ff0c478c
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JlaboparopHas pabota «Mccnenoanue

28 3aBHCHMOCTH MEXIY IMapaMeTpaMu
COCTOSIHUS PAa3pEKEHHOI0 Ta3a
29 H3omporeccel B UI€aIBHOM Ira3e U UX bubmuoteka [IOK
rpaduyecKoe IpeICTaBICHUE https://m.edsoo.ru/ff0c570e
BryTpeHHss dHEeprus TeEpMOINHAMHAYECKON
CUCTEMBI U c1I0cOObI €€ n3MeHeHus. Bupl
30 Terutonepenadr KomudaecTBo TeIoTH U buGnnorexa [JOK
https://m.edso0.ru/ff0c5952
pabota. BHyTpeHHsIsl SHEprusi OAHOATOMHOTO
UJCAIBHOTO rasa
but6mmoreka [IOK
31 Kontponkras padora 3a I monyroue https://m.edsoo.ru/ff0c5¢c36
VY aenbHas TEIUIOEMKOCTD BEILIECTBA. BuGmorexa LIOK
32 KonunuecTBo TennoTel py Temonepeaaye.
. https://m.edsoo.ru/ff0c5c36
AnnabatHblii mporecc
33 [IepBblil 3aKOH TEPMOAVMHAMUKH U €TI0 bubmuorexa [LIOK
IIPUMEHEHUE K U30IpoLeccaM https://m.edsoo.ru/ffOc5efc
34 HeoOpaTtumocTs mporieccoB B pHUpo/Ie. bubnunorexa [HOK
BTtopoii 3ak0oH TepMOIUHAMUKI https://m.edsoo.ru/ff0c6230
35 [Tpunnun gevictus u KI1J[ TermoBoit bubmuoreka [JOK
MamuHbIHCTpYKTaxX 110 Th https://m.edsoo.ru/ff0c600a
36 [ukn Kapro u ero KITJI
37 DKonoruyeckue nmpoodaemMbl
TEIUIOPHEPTETUKU
38 O6o6maromuii ypok «MomnekynsipHas bu6muoreka [IOK
¢u3uka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
39 KonTtposnbHas pabota no teme bubnmnoreka [JOK

«Monexkymnspraas ¢puzuka. OCHOBBI

https://m.edsoo.ru/ff0c6a50
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TEPMOAUHAMUKHU >

40 [NapoobpazoBaHue U KOHIEHCALIHUS. bubmuorexa [IOK
Hcnapenue u xurenue https://m.edsoo.ru/ff0c63b6
a1 AOCOJIFOTHAs 1 OTHOCHUTEIbHAS BIAYKHOCTh but6mmoreka [IOK
BO3/1yxa. HachlieHHslii nap https://m.edsoo.ru/ff0c64d8
Teépnoe teno. Kpucramnuueckue u
amopdHble Tena. AHU30TPONHS CBOMCTB bu6bnuorexa [IOK
42
KpucTayioB. XKuakue KpucTauibl. https://m.edsoo0.ru/ff0c65f0
CoBpeMeHHbIE MaTepHabl
43 [InaBnenue u KpucTajn3anus. Y aejIbHast bubnmnoreka [JOK
TeruioTa miasiaeHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bub6nunorexa LIOK
44 v 6
PABHEHHE TOIDIOROTO bajarea https://m.edso0.ru/ff0c6820
45 DineKTpu3anus Tei. DIEKTPUUECKUH 3aps. bubnuoreka [IOK
JIBa BH1a SIIEKTPUUECKUX 3aPsA0B https://m.edsoo.ru/ffOc6bcc
IIpoBOoAHMKH, TUAICKTPUKU U
46 H(I))JI I[OBO HI/?KI/I 3a;§H COXpaHEHUs bubmmorexa [IOK
YHpOBOAL ' p https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsa
47 Bs3aunmopeiictue 3apsinoB. 3akon Kyrona. bubnmnoreka [JOK
To4YeuHBII 2JIEKTPUYECKHUN 3apsi] https://m.edsoo.ru/ffOc6ce4
Hanpsik€HHOCTB 2JIEKTPUYECKOTO TOJISL.
48 IT I/III){ HII CYTIEPIIO3H TI/IIDI/I AJIEKTPUICCKUX bubmmorexa LIOK
P vu Hep B N P https://m.edsoo.ru/ffOc6df2
noJieit. JIunuu HanpsHxEHHOCTH
49 Pabota cui snekTpocTaTHuecKoro moJis. bu6mmoteka [IOK
[Torenman. Pa3HoCTh OTEHLIMATIOB https://m.edso0.ru/ff0c6f00
[TpOBOIHUKY M TUINEKTPUKH B
poBoa A P but6mmoreka [IOK
50 AJIEKTPOCTATHYECKOM TIOJIE.

JwusnexTpudeckast MpOHUIIAEMOCTb

https://m.edsoo.ru/ff0c7018
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o1

DnektpoéMkocTh. Konnencartop

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

52

DIEKTPOEMKOCTB IIJIOCKOT0 KOHAECHCATOPA.
OHeprus 3apsyKEHHOT0 KOHAEHCAaTopa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopaTtopHas pabota "M3mepeHue
3IIEKTPOEMKOCTH KOHAEHcaTopa"

54

[IpuHIIMD AEHCTBUS U IPUMEHEHUE
KOHJICHCAaTOPOB, KOITMPOBAJIBLHOIO aniapara,
CTPYHHOTO MPUHTEPA. DIEKTPOCTATUYECKAS
3ammTa. 3a3eMJICHHUE AJICKTPOIIPHOOPOB

55

DNEeKTPUYECKUN TOK, YCIIOBUS €TI0
cymectBoBanus. [locrosinubiit Tok. Cuna
Toka. Hanpsokenne. ConpoTusienne. 3aKoH
OMa 1151 yyacTKka Lenu

56

IMocnenoBarenbHOE, MapauIeIbHOE,
CMEIIIaHHOE COCTUHEHHE TIPOBOTHUKOB.
JlaGopaTopHas pabora «3yueHue
CMEIIIAaHHOTO COSMHEHUSI PE3UCTOPOBY

0.5

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

57

PaboTa 1 MOIITHOCTH IEKTPUIECKOTO TOKA.
3akon J[xoyns-Jlenmna

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7838

58

3akoH Oma 11t TOJTHOM (3aMKHYTOM)

BHCKTpI/I‘{eCKOﬁ ICIIN. KOpOTKOC 3aMbIKaHHUC.

JlabopaTtophnas pabota «M3mepenne DJ1C
MCTOYHHKA TOKA U €r0 BHYTPEHHETO
COIIPOTHBIICHUS»

0.5

but6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

Konrponsnas pabora o teme
"OnexrpoauHamuka’ / Beepoccuiickast
mpoBepovHas pabora

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c8c56
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50 O606marmui ypok «IeKTPOJUHAMUKAY / 1 bubnuorexa [IOK
Bcepoccuiickas npoBepouHas pabota https://m.edsoo.ru/ff0c88be
DNEKTPOHHAS TPOBOANMOCTE TBEPIBIX
METaJJIOB. 3aBUCUMOCTb COTIPOTHUBIICHUS

61 METAJIJIOB OT TeMIIepaTyphl. 1
CBepX1poOBOAMMOCTb. DJIEKTPUUECKUN TOK B
Bakyyme. CBOWCTBA DJICKTPOHHBIX ITYYKOB

62 [IpomesxyTouHas aTTecTanus 1
[TomynpoBOAHUKH, UX COOCTBEHHASI U

63 npuMecHast mpoBoauMocTh. CBoicTBa p—N- 1 bubmrorexa LIOK

P POBOA ' P https://m.edsoo.ru/ff0c84ae
nepexoja. [lomynmpoBogHUKOBBIE TPUOOPHI
DNEKTPUYECKHI TOK B pacTBOPax U

64 pacIiaBax 3JIEKTPOJIMTOB. 1 bubmuoteka [IOK
DJIEKTPONUTHYECKAS AUCCOLUALIMS. https://m.edsoo.ru/ff0c82ba
DJIEKTPOIIN3
DJIEKTPUUYECKHUH TOK B ra3ax.

. . bubmuoreka [IOK
65 CaMOCTOSITeNIbHBIM U HECAMOCTOSTEIIbHBIN 1
https://m.edsoo.ru/ffOc84ae
paspsa. Momnuus. [lnazma
DnekTpuueckue MpruOopsl U yCTPOUCTBA U UX
66 i aKiTIEqGCKoe 1} IEMGHSHI/IG };ITIZ,BI/IJIa 1 bubamorexa [IOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€30MacCHOCTH
«nektpocratuka. [locTosHHBIN
67 AICKTPUIECKUN TOK. TOKH B pa3IuIHBIX 1 Bubmmorexa LOK
P ' P https://m.edsoo.ru/ffOc8a8a
cpenax»

68 PesepBHeIil ypok. O000IIArONIHiA YPOK IO 1 bu6muoreka [IOK

temaM 10 kacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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11 KJIACC

KoanuectBo yacos JIeKTPOHHBIE
uudpoBbIe
Nen/m | Tema ypoka Kontpoabubie | IlpakTHueckue
Bcero o0pa3oBaTesibHbIE
padoTbI padoThI pecypest
[TocTossHHBIE MAarHUTHI U UX
1 B3auMoieiicteue. MarautHoe nosie. Bekrop 1 bubnunoreka [IOK
MarHuTHOM UHAYKIMH. JIMHUM MarHUTHON https://m.edsoo.ru/ff0c9778
WHAYKIAN
2 Bxonnas koHTpobHas padboTa 1 1
MarnuTHO€ 1oJie TPOBOTHUKA C TOKOM.
3 OneiT Opcrena. Bzaumopeiictaue 1 brbmorexa LIOK
https://m.edsoo.ru/ff0c98fe
MIPOBOJTHUKOB C TOKOM
4 JlaboparopHnas pabota «3yuenue 1 1 bubnmoreka [JOK
MAarHUTHOTO OJII KATyIIKHA ¢ TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO I10JIs1 HA IIPOBOJHUK C
5 tokoM. Cuna Ammepa. JlabopaTopHas 1 1 bubmuotexa [IOK
pabora «lccnenoBanue 1eMCTBHS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOT'O MAarHUTa Ha PaMKy C TOKOM)»
€HCTBHE MarHUTHOTO TOJIS Ha
6 I[I[Bmxymymc;l 3apsKeHHyro yactuny. Cuna 1 bubmmorexa LOK
https://m.edsoo.ru/ff0c9df4
Jlopenna. Pab6ota cuisl Jlopenia
DnexkTpoMarHuTHas MHAyKIus. [loTok
7 BEKTOpa MarHUTHOM MHAYKIUHU. DJ[C 1
WHIYKIUU. 3aKOH 3JIEKTPOMarHuTHOM
unaykuuu Oapanes
8 JlabopaTopHast pabota «VccnenoBanue 1 1 bubnunoreka [IOK



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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SABJIICHUS BJIGKTpOMaFHHTHOfI HHAYKOWUH

https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTG. SIBIIEHHE CAMOMHIYKLIAH.
O/1C caMonHAyKIIMU. DHEPrUsi MAarHUTHOT'O
10JIs1 KaTYILIKHU ¢ TOKOM. DJIEKTPOMarHUTHOE
nojue

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0ca600

10

TexHu4eckne ycTpoicTBa 1 ux
IIPUMEHEHHNE: IOCTOSIHHBIE MAarHUTHI,
AJIEKTPOMATHUTBI, DJIEKTPOBUTATEIIb,
YCKOPUTEIIN JIEMEHTAPHBIX YACTHII,
MHAYKIIMOHHAS I1€Yb

11

O6o06marommii ypok «MarHuTHOe moJie.
3HeKT’pOMaFHI/ITHa$I HUHAOYKOHA»

bu6nuoreka [IOK
https://m.edsoo.ru/ffOcab82

12

13

KOHTpOJ'H:;HaH pa60Ta o TeMe «MarauTHoe
IIoJIC. SHCKTpOMaFHI/ITHaH HHAOYKIOUS»

CB00OOIHBIE MEXAaHUYECKHUE KOJIECOAHHUS.
["apmonmueckue KoneOanusi. YpaBHEHUE
rapMoHu4eckux konebanuii. [IpeBpaiienue
SHEPrHU

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

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOcaf06

14

JlabopaTopHast pabota «VccnenoBanue
3aBUCUMOCTH TIEPHOJIa MAJIBIX KOJIeOaHUI
T'py3a Ha HUTHU OT AJIMHBI HUTHU U MACCBIL
rpy3a»

15

Koneb6arenbHbIil KOHTYp. CBOOOIHBIC

OJICKTPOMAarHuTHBIC KOJIcOaHus B nacaJlbHOM

KoJIe0aTeTbHOM KOHTYpPE. AHAIOTHS MEXKITY
MEXaHHYECKUMU U DJIEKTPOMArHUTHBIMU
KOJIEOaHUAMU

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb820

16

®opmymna ToMmcoHa. 3aK0H COXpaHEHUS

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcb9c4 v



https://m.edsoo.ru/ff0ca150
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SHEPruu B UI€aJIbHOM KojieOaTeIbHOM
KOHTYpe

[pencraBineHne O 3aTyXarOMMX KOJICOAHUSX.

BLIHy)K,Z[eHHBIC MEXaHHUYECKHUE KOJIcOaHHUs.

bu6mmorexa [IOK

17 Pe3onanc. Beinyx1eHHbIE https://m.edsoo.ru/ffOcbb86
3JIEKTPOMArHUTHBIE KOJIEOaHUs
[lepemennbIil Tok. CUHYCOUAATBHBIN
18 IIEPEMEHHBIN TOK. MOITHOCTH IEPEMEHHOI0 bubnnoreka [IOK
TOKa. AMIITTUTYJHOE U IEUCTBYIOLIEE https://m.edsoo.ru/ffOcbd34
3HAYEHUE CUJIbI TOKA U HAIIPSKCHUS
19 Tpanchopmarop. [IponsBoacTso, nepenaya
U TIOTpeOJIEHUE IEKTPUUECKOM SHEPrun
YCTpONCTBO U IPAKTUUECKOE IIPUMEHEHUE
20 AIIEKTPUYECKOr0 3BOHKA, FEHEpAaTOpa bubamorera LOK
. https://m.edsoo.ru/ff0cc324
MEPEMEHHOT0 TOKa, JTMHUM 3J1eKTponepeaay
OKOJIOTUYECKUE PUCKU IIPU ITPOU3BOJCTBE
21 aneKTpo3Heprun. KynbTypa ncnosap30BaHus
AJIEKTPO3HEPIHH B TOBCEAHEBHOMN KU3HU
MexaHn4yecKue BOJIHBI, YCIOBHS
29 pacnpoctpanenus. [lepuon. Ckopocts bu6nmorexa LIOK
pacnpoCTpaHEeHUs U JJIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
IToniepeunble U IPOJOJIBLHBIE BOIHbI
23 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTB 3BYKa. bubnmorexka [JOK
BricoTa Tona. Tem06p 3ByKa https://m.edsoo.ru/ff0cccOc
24 ONeKTpOMarHUTHHIE BOJIHBI, UX CBOMCTBA U bub6nmoreka [IOK
ckopocTs. [IIkana 31eKTpOMarHuTHLIX BOIH https://m.edsoo.ru/ffOccfeQ
o5 [IprHLIKTIBI paANOCBA3U U TEICBUACHHUS.

PazButue cpencts cBsa3u. Pangnonokamus
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bu6nmmoreka [IOK

26 KontponbHas pabota 3a 1 nmonyroaue
P P IO https.//m.edsoo.ru/ffOcc6f8
IIpsimosMHEHOE pacIpOCTpaHEHUE CBETA B
27 0 pHO OJTHO¥ cpe I:: T(E)qqublﬁ HUCTOYHUK bubmmorexa [IOK
AHOPOA peie. https://m.edsoo.ru/ff0cd350
ceera. JIyd csera
OtpakeHue cBeTa. 3aKOHBI OTPAKEHUS
28 cBera. [locTpoenne n3oopakeHUi B bubmorera [IOK
) P P https://m.edsoo.ru/ffOcd4e0
IUIOCKOM 3€pKaje
IIpenomnenue cera. [lonHoe BHyTpEHHEE
29 otpaxkenue. [IpenenbHbIi yroi moiaHoro bubmmorexa [IOK
P P 4 https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPaKEHUS
30 Jlaboparopuas pabota «3mepeHue bubnnoreka [IOK
[IOKa3aTelIs IPEeJIOMIICHHS CTEKIIa https://m.edsoo.ru/ffOcd67a
JIunzel. [MoctpoeHnue nzobpaxkeH B TUH3E.
31 ®opmysia TOHKOU JIMH3bL. Y BEIIMYCHUE bubamorexa [JOK
pMY ' https://m.edsoo.ru/ffOcddle
JIUH3BI
32 JlaboparopHnas pabota «lccnenoBanue
CBOICTB M300paKEHUH B IMH3AX
Hucniepcust cBeta. ClioXKHBINA COCTaB OEJIOTO
33 csera. LIper. JlaboparopHas paboTa
«HabnroneHne qucnepcuu CBETa
34 Wntepdepenmus creta. udpaxius ceeta. bubnmoreka [JOK
JudpaxkmonHas pemeérka https://m.edsoo.ru/ffOced22
35 [TorepedHOCTH CBETOBBIX BOJIH. bubnuorexa LIOK
Ilonsipusanus ceera https://m.edsoo.ru/ff0cf02e
36 OnTrueckue MpuOOpPHI U YCTPOICTBA U
yCIIOBUS MX O€30MacHOr0 MPUMEHEHUS
37 ['paHuIBl TPUMEHUMOCTH KJIACCUYECKOM bubnnoreka [IOK
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Mexanuki. [loctynaTel cnenuaibHOM
TEOPHUH OTHOCUTEITHHOCTH

https://m.edsoo.ru/ff0cf862

OTHOCHUTEIHLHOCTh OIHOBPEMCHHOCTH.

bu6nmmoreka [IOK

38
3aMeJIeHNEe BPEMEHU U COKPAILEHUE JIUHBI https://m.edsoo.ru/ffOcfa42
DHeprusi U UMITYJIbC PEISITUBUCTCKOM
39 gacTHIbl. CBSA3b MAaCCHI C SHEPTUEH U bubamorexa [IOK
He P https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUS MMOKOS
40 Konrponsnas padora «Ontuka. OCHOBBI bubnnoreka [IOK
CIIELIUAJIbHOM TEOPUU OTHOCUTEIBLHOCTID) https://m.edsoo.ru/ffOcf6f0
41 ®otonbl. ®opmyna [Inanka. Dueprus u bubnmoreka [JOK
UMIyJIbC POTOHA https://m.edsoo.ru/ffOcfel6
42 OtkpsiTHE U UccaenoBanue Gpororddekra. bubnmorexa [JOK
Omneitet A. I'. CTonerosa https://m.edsoo.ru/ffOcffc4
3akoHsbl Gporordpdexra. YpaBHEeHUE
43 3171HIIIT€§H3 J'Iq:l(b(l)OTOB(l)é))eKTa «Kpacnas bubamorexa [IOK
g EP https://m.edsoo.ru/ff0d015e
rpanuna» Gororddexra
Hasnenue cera. OnbiTel [1. H. JIebenesa. bubmuotexa [IOK
44 .
XUMHAYECKOE IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckre ycTpoicTBa U IPAKTUIECKOE
45 npuUMeHeHHe: POTOINEMEHT, (OTOAATUHK,
colHeYHasi 0aTapesi, CBETOUO]T
46 Pemenne 3ana4d no reme «J€MEHTHI bubnmoreka [JOK
KBaHTOBOU OITHUKM https://m.edso0.ru/ff0d0302
Mopenb atoma Tomcona. ONbITHI
47 Pesepdopaa no paccessHUIO 0-4acTH bubamorera LOK
pPOpA p H https://m.edsoo.ru/ffod091a
[TnanerapHast MOJeNb aTOMa
48 [Toctynater bopa bubamorexa [IOK

https://m.edsoo.ru/ff0dOafa
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49

W3nydenue u noryoeHne GoToHOB pu
IEPEexX0/Ie aTOMa C OJJHOTO YPOBHS DHEPTHH
Ha Apyrou. Bunsl cnexrpos

bu6mmorexa [IOK
https://m.edsoo.ru/ff0dOafa

50

BonHoBble cBolicTBa yacTull. BojHbI e
Bbpoitns. KopnyckynsipHO-BOIHOBOM
nyanu3M. CIIOHTAaHHOE M BBIHYKJI€HHOE
W3JIyYEHUE

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

51

OTKpbITHE paIUOAKTUBHOCTH. OIBITHI
Pesepdopna no onpeneneHuo cocraa
PaZMOAaKTUBHOTO U3Ty4EHUs

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d0fd2

52

CsoiicTBa anbda-, 6eTa-, raMMa-U3ITy4CHHUS.
Bmmsune PaaAOAaKTUBHOCTH HA KUBLIC
OpTaHU3MBI

53

OTKpbITHE POTOHA U HEWTpOHA. 30TOMBI.
Anbda-pacniaz. IIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacna. ['amma-
U3ITy4eHHUE

bubmuorexa [IOK
https://m.edsoo.ru/ff0d1162

54

DHeprus CB3U HYKJIOHOB B sAzipe. SnepHbie
peakuu. Anepusiii peaktop. [Ipobdaemsr,
NEPCIEKTUBBI, SKOJIOTUYECKUE aCTIEKThI
AJIEPHOM YHEPrEeTUKH

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

55

OnemeHTapHble yacTULbl. OTKpBITHE
no3uTpoHa. MeTo bl HaOMI0IeHUS U
PEruCTpaLMK 3JIEMEHTAPHBIX YaCTHULL.
Kpyraeiii cron «@yHaaMeHTaIbHbIe
B3anMOJIeiCcTBUS. EquHCTBO (hrsmueckoi
KApTUHBI MUPA»

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

56

Otanel pazBuTus actpoHoMud. [IpuknagHoe
¥ MUPOBO33PEHUYECKOE 3HAUCHHE
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actpoHoMuu. Bun 3B€3mHOTO HEOA.
Co3zBe3nusi, SpKue 3BE31bI, TIAHETHI, UX
BuauMoe asukeHue. CoHeuHas cucreMa

57

Comnnne. ConHeyHas akTUBHOCTD. MICTOUHUK
sHeprun CoJiHIIa U 3BE3]T

58

3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTUKU.
3BE3/1bI INIABHOM MOCIIE10BATEIBHOCTH.
Buytpennee ctpoenue 38€31. CoBpeMEHHBIE
IIPEJICTABICHNS O IPOMCXOKIEHUH U
sposmony CosHIa U 3BE3]

59

Mnuneunsiii [Iyte — Hama I'anmakTuka.
[lonoxxenue u nBmxenue CosHua B
I'anaktuke. ['anaktuku. YEpHbIE ABIPBI B
Apax TalaKTUK

60

Bcenennas. Pa3beranue ranaktuk. Teopus
bonsmioro B3peiBa. PennkToBoe n3nydyeHue.
MeraranakTuka

61

Heperennbie mpo01eMbl aCTPOHOMUU

62

[TpomexyTouHas aTTecTalus

63

Ob6o6maromuii ypok. Ponb ¢pusuku u
aCTPOHOMHUH B IKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COIMAIbHOM M STHYSCKOU
chepax nesITeIbHOCTH YeJIOBEeKa

64

O606mmaromuii ypok. Pois u Mecto pusuku
Y aCTPOHOMUU B COBPEMEHHOM Hay4YHOUN
KapTHUHE MHpa

65

O6o06marommii ypok. Poib dpuszndeckoit
TEOpUHU B (POPMUPOBAHUH TIPEICTABICHUH O




buznyeckoil kapTuHe MUpa

Ob6o06maromuii ypok. Mecto ¢pusndeckoit
66 KapTHHBI MUPa B 00ILEM PSIY COBPEMEHHBIX

€CTECTBEHHO-HAYUHBIX NMPEICTABICHUNA O
npupojie

67 PesepBHbIil ypok. MarautHoe nose.
DneKTpOMarHuTHast UHAYKIHS

PesepBubliil ypok. Ontuka. OCHOBBI
CIIEIUATILHON TEOPUU OTHOCUTEIBLHOCTH

68

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

68




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJIbHOM ITPOTI'PAMMBbI

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble NpeaMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl CpeHero 001ero 00pa3oBaHus

10.1

JleMOHCTpHpOBaTh HAa MpPUMEpPaxX PoOJdb W MeCTO (QU3UKA B
(hOopMHUPOBaHHH COBPEMEHHOW HAyYHOW KApTHUHBI MHpA, B Pa3BUTHU
COBPEMEHHON TEXHUKH M TEXHOJIOTMH, B MPAKTUYECKOMN NEATEIbHOCTH

monen

10.2

Y4uThIBaTh TPAHUILBI IPUMEHEHHSI U3YYEHHBIX (DU3UUECKUX MOJIEICH:
MaTepuagbHas TOYKa, WHEpLMaIbHas cuUcTeMa OTcuéra, aOCOJIOTHO
TBEP/IOE TEJO, UIeaJbHBIN Ia3; MOAEIU CTPOCHHUS T'a30B, )KUJIKOCTEH U
TBEPABIX TeJ, TOYCUYHBIA OJJIEKTPUYECKUN 3apsii — MpPU pPELICHUU

(1)H31/I‘ICCKI/IX 3aga4

10.3

PacnoznaBaTh Qusnyeckue siBjaeHUsS (IMpolecchl) U OOBICHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYISIPHO-KHHETHUYECKOW Teopuu
CTPOGHHSA BelIecTBA H  OJEKTPOJAMHAMHKHU: paBHOMEpPHOE U
PaBHOYCKOPEHHOE TPSIMOJIIMHEWHOE NBIKEHHE, CBOOOJTHOE IMaJleHue
Ted, ABUXKEHHE MO OKPY)XHOCTH, WHEpIUs, B3aUMOJACIHCTBUE TeT;
nupdysusi, OpOYHOBCKOE JBMKEHHE, CTPOCHHUE IKUIAKOCTEH U
TBEPABIX TeJ, M3MEHEHHe 00bEéMa Tel TMpU  HarpeBaHUU
(oxJaXkJeHuM), TEIUIOBOE paBHOBECHE, HCIApeHue, KOHISHCAIUS,
MJIaBJICHUE, KPHUCTAIUTU3AlWs, KWUIICHHE, BJIAXHOCTh BO3IyXa,
TTOBBIIICHHE JTABJICHUS Ta3a MPU €r0 HarpeBaHUHU B 3aKPBITOM COCYIIE,
CBS3b MEXIYy TlapaMeTpaMH COCTOSIHHS Ta3a B H30IpOoIeccax;

QJICKTpU3aluA TCI, BSaPIMOI[CfICTBHC 3apsaa0B

10.4

OnuceiBaTh MEXaHHUYECKOE JIBWXKEHHME, HCHONIb3Yys (U3NYEecKHe
BEJIMYMHBI: KOOpJIMHATA, IyTh, MEpEMEIEHHE, CKOPOCTh, YCKOPEHUE,
Macca Tena, CHJIA, MMIYIbC Tela, KHWHETHYecKas DSHeprus,
NOTEHIMAJIbHAsL SHEPrus, MexaHudeckas palOoTa, MeXaHHUYecKas
MOIIIHOCTb; IIPY ONUCAHUU NPABUIBHO TPAKTOBATh (GU3NUYECKUNA CMBICI
UCHOJb3yEeMbIX BEJIWYMH, WX OOO3HAYEHHs] M €AMHUIbI, HaXOJIUTh
(bopMyIbl, CBA3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUYUHY C IPYTHMMHU

BEInM4YnHaMu

10.5

OnuceIBaTh HN3YUYCHHBIC TCIIJIOBEIC CBOMCTBA T€II M TEINIOBEIC




ABJIGHUS, UCHOJB3ys (PU3MUYECKHE BEJIUYMHBI: JaBJIEHUE Tas3a,
TEMIIEpaTypa, CpedHss KUHETUYeCKas DHEPrus XaoTHUYECKOIO
IBWKCHUS MOJIEKYJ, CpPEIHEKBaJpaTU4Has CKOPOCTb MOJEKYI,
KOJMYECTBO  TEIUIOTH, BHYTpPEHHss dHeprus, paboTa Tra3a,
KO3((UIUMEHT TMOJEe3HOro JEHCTBUS TEIUIOBOTO JIBUraTelss; IpHU
OIIMCAaHUU IIPaBUIILHO TPaKTOBAaTh ¢buznyeckuit CMBICTI
UCIONB3YEMBIX BEIUYHMH, MX O0O3HAu€HUS M E€AMHMIBI, HAXOJHThb
(opMyIIBI, CBS3bIBAIOIINE JAaHHYIO (PU3UYECKYIO BEJIMYUHY C APYTUMHU

BCIIMYHUHaAM

10.6

OnuceiBaTh H3y4yEHHBIE DJEKTPUUECKHE CBOWCTBAa BEIIECTBA U
ANIEKTpPUYECKUE  SIBIEHHS  (TpOLECChl), MCMONb3yd (U3HUECKUE
BEJIMYMHBL:  JJIEKTPUYECKUH  3apsii,  DJIEKTpUYECKoe  ToJe,
HanpspKEHHOCTh  TOJIS, TMOTEHIMAJ, pPa3HOCTh MOTEHUUAIOB; IHpHU
OMMCAaHUU MPABWIBHO TPAKTOBATh (PU3NUYECKUI CMBICI HCIIOJIb3YEMBIX
BEJIMYMH, UX OO0O3HAYEHUS U €IMHUIIBI;, YyKa3blBaThb (POPMYJIBI,
CBA3BIBAIOIME  JIAHHYK0  (U3UYECKYI0 BEJIMYMHY C  JAPYIMMHU

BCJIMYNHaAMU

10.7

aHaIU3UpoBaTh (PU3MUECKUE TPOLECCHl M  SIBIEHUS, HCIOJIb3Ys
¢u3nyeckre 3aKOHbI U MPUHLMUIBI: 3aKOH BCEMUPHOTO TsArotenus, I, 1l
u Il 3akonsl HbroTOHA, 3aKOH COXpaHEHHs] MEXaHMUYECKOW SHEeprud,
3aKOH COXPaHEHMsI UMITYJIbCA, IPUHIUI CYNEPIO3ULIIAN CUJI, IPUHLIAI
paBHONpABUs HWHEPLUAIBHBIX CUCTEM  OTCUETA;  MOJIEKYJISIPHO-
KMHETUYECKYI0 TCOPUIO CTPOEHUS BEILECTBA, Ia30BbIE 3aKOHBI, CBS3b
CpeIHEN KUHETUYECKOM JHEPrUU TEIUIOBOTO IBUKEHUS MOJIEKYI C
aOCOJIIOTHOW TeMIepaTypol, MEpPBbI 3aKOH TEPMOJMHAMUKHU; 3aKOH
COXPAaHEHHs DJICKTPUYECKOIrO 3apsaa, 3akoH Kymona;, mpu 3Tom
pas3nyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €r0 MaTeMaTU4ecKoe

BBIpa)KEHHUE U yCIIOBUS (TPAHUIIBI, 00JIACTH) TPUMEHHUMOCTH

10.8

OOBSACHATH OCHOBHBIC NPUHIMIBI JCHCTBUS MAaIIUH, TPUOOPOB H
TEXHUYECKHX YCTPOWCTB; pa3iauyaTh YCJIOBUS HUX 0€301acHOro

HCIIOJIF30BaHUS B IIOBCETHESBHOM KU3HHU

10.9

BBIMOIHATE SKCIEPUMEHTHI 110 UCCIICAOBAHUIO (PU3NICCKUX SIBICHUH U
MPOIIECCOB C MCITOJIb30BAaHUEM TPSIMBIX U KOCBEHHBIX M3MEPEHHIA; TIPU
aToM (opmyaupoBaTh MpoOieMy (3amady) W THUIIOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  MPEIJIOKECHHOTO

O60py,[[OBaHI/I$I, IMPOBOJUTD OIIBIT U (bOpMy.]'II/IpOBaTb BBIBOJBI

10.10

OCYH_IGCTBJ'ISITB npsAMbIC KW KOCBCHHBLIC HU3MCPCHUSA (I)I/ISI/I‘ICCKI/IX

BCIIMYHH; IIpU 3TOM BLI6I/IpaTI> OIITHUMAJIbHBIN CIIOCO0 HU3MCPCHUA U




HCIIOJIB30BaTh U3BECTHHIC METOAbI OLICHKU HOFpeHIHOCTeﬁ I/ISMCpeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXIY (PUINYECKUMHU BEJIMYMHAMH C
WCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHUN; TpPU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (PUKCHpOBaTh pe3ynbTaThl IOJYYEHHOH 3aBUCUMOCTHU
(bu3MUYeCKUX BENUYHMH B BUJAE TAaOIUI U TpadUKOB, A€IaTh BHIBOJBI 110

pe3yibTaTaM HCCICAOBAHUA

10.12

CoOmromate mpaBwiia  0€30MacHOro TpyAa IpH  [POBEIACHUU
UCCIIEZIOBAaHUM B paMKax y4eOHOro SKCIEpUMEHTa, YydeOHO-
HCCIIEIOBATENILCKON M TPOEKTHON AEATEIBHOCTH C HCIIOJIB30BAHUEM

M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBaAHHS

10.13

Pemate pacuérHble 3a7a4Ml C SIBHO 33JaHHON (PM3NYECKON MOJEIBIO,
UCTONB3ysl (PU3MUECKUE 3aKOHBl M TPUHIMIIBI, Ha OCHOBE aHAIM3a
yCIOBUSL  3alayd  BBIOMpaTh  (PU3HYECKYI0O MOJETb, BBLACIATDH
¢u3nveckre BeTUYMHBI U (HOPMYIIbI, HEOOXOIUMBIE Ui €€ pelieHus,
MIPOBOJIUTH PACYETHI U OLEHUBATH PEAIBHOCTH MOJYYEHHOTO 3HAYEHUS

(bU3UYECKON BETUUHHBI

10.14

Pemats Ka4eCTBEHHbBIE 3a7a4u: BBICTPANBAThH JIOTUYECKHU
HEMPOTUBOPEUUBYIO IEMOYKY PACCYXAEHUW C OMOPOM HAa U3yUYCHHbBIE

3aKOHBI, 3aKOHOMEPHOCTHU U (bl/ISI/ILICCKI/IC SIBJICHUS

10.15

Hcnonp3oBaTh MNpu  pelleHWH y4eOHBIX 3aJady  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTMHM [UJIl TIOMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIIpETallMl W TPEICTaBICHUS y4eOHOW M Hay4HO-TIOMYJISPHOM
nH(pOpMallUY, MOJYYEHHON M3 Pa3INYHbIX MCTOYHHUKOB; KPUTHUECKH

AHAJIU3UPOBATD MMOJIY4aCMYIO I/IH(I)OpMaI_[I/IIO

10.16

[IpuBoauTH TpHUMEpHI BKIA/a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKHU, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKHU U TEXHOJIOTHI

10.17

Hcnonb30BaTh TEOpETHYECKHE 3HAHUSA MO (PU3MKE B IOBCEIHEBHON
KHU3HM JUIsL oOecriedyeHns 0e30MacHOCTH Ipu 00pallieHu! ¢ prudopamu
U TEXHUYECKUMH YCTPOHCTBaMH, JJIsI COXpPAHEHUS 3I0pPOBbS U

COOJTIO/ICHUSI HOPM JKOJIOTMYECKOT0 MOBE/ICHUSI B OKPYKaIOIIeH cpelie

10.18

PaGoTaTh B Tpynime ¢ BHINOJHEHUEM PAa3IUYHBIX COIMATBHBIX POJICH,
[JIaHUPOBATh  pabOTy  TPYNIbI, PANMOHAIBLHO  pacHpenelsiTh
00SI3aHHOCTH U IUIAHUPOBATh JCATEIBHOCTh B HECTAHIAPTHBIX
CHUTyaIlMAX, AJE€KBATHO OLIEHMBATh BKJIAJ KaKIOro W3 YYaCTHUKOB

I'PYIIIBI B pellIEeHHEe paccMaTpUBaeMOM MpooOIeMbl




11 KIIACC

Kon
NpoBepPsieMOTro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

111

JleMoHCTpHpOBaTh Ha MpuUMepax poidb U MecTo (U3MKu B
(hopMUPOBaHUHM COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B Pa3BUTUU
COBPEMEHHON TEXHUKHU M TEXHOJIOTUH, B MPAKTUYECKON AEATEIbHOCTH

JIFOJICH, IETTOCTHOCTh U €MHCTBO (PU3HUECKON KapTUHBI MUPA

11.2

Y4uThIBaTh TPAHUIBI IPUMEHEHHS] U3YYEHHBIX (U3MUYECKUX MOJIEICH:
TOUYCYHBIN AJIEKTPUUECKHUI 3apsij, A/lepHas MOJENIb aToMa, HyKIOHHAas

MOACJIb ATOMHOTI'O Apa ITPU pCIICHUA (bPISI/I‘IGCKI/IX 3aJga4

11.3

Pacno3naBate (usnueckue sBiaeHUs (IMporecchl) U OOBACHATh MX Ha
OCHOBE 3aKOHOB  DIICKTPOJAMHAMUKHA W  KBAaHTOBOW  (DM3UKHU:
JIEKTPUYECKasi MPOBOJUMOCTb, TEMJIOBOE, CBETOBOE, XHUMHMYECKOE,
MarHMTHOE  JICUCTBUS  TOKa, B3aUMO/ICHICTBHE MarHuToB,
AJIEKTPOMArHUTHAsl HWHAYKIMS, JCHCTBUE MArHUTHOTO TIOJIsA Ha
MPOBOJAHUK C TOKOM U JABWXKYIIMWCS 3apsif, JJICKTPOMArHUTHBIC
Kose0aHWs W BOJHBI, MPSIMOJMHEHHOE pacIpoCTpaHEHHE CBETa,
OTpaXEHHE,  TpeloMIIeHHe, UHTeppepeHuus, audpakuus u
MOJISIPU3aNUsl CBETA, JHUCIIEPCHS CBETa, (HOTORIEKTPUUECCKUH dPPeKT
(potoaddekr), cBeToBOEC MaBICHHWE, BO3HHUKHOBCHHE JIMHEWYATOTO
CIEeKTpa aToMa BOJOPO/AA, €CTECTBEHHAass M  HWCKYCCTBEHHas

PaarOaKTUBHOCTD

11.4

OnwuceiBaTh  M3y4YCHHBIE CBOMCTBa  BemiecTBA  (DJIIEKTPHUECKUE,
MarHUTHBIE, ONITUYECKHE, JICKTPUIECKYIO MPOBOJIUMOCTh Pa3IHIHBIX
Cpela) © DIEKTPOMArHUTHBIC SBJICHHS  (TIPOIECCHI), HCIOIb3YS
¢du3nveckne  BEJIWYUHBI:  JJEKTPUYCCKHHA  3aps], Ccuila  TOKa,
AJNIEKTPUUYECKOE  HAINPSHKEHHE,  AJIEKTPHYECKOE  CONPOTHUBIICHUE,
pasHocTh noteHuuanoB, D/IC, pabota TOka, MHIYKIHUS MarHUTHOTO
nonsi, cuina Awmmepa, cuwia JlopeHIa, HWHAYKTUBHOCTh KaTYIIKH,
SHEprus 3MEKTPUUYECKOr0 M MArHWTHOTO MOJeH, Mepuojl M YacToTa
KosiebaHuii B KoseOaTeIbHOM KOHTYpE, 3apsij U CHJIa TOKa B Ipoliecce
rapMOHUYECKUX AJIEKTPOMATrHUTHBIX KoJile0aHUH, ¢doxycHoe
paccTosiHMe W OINTHYECKas CHJia JIMH3BI; HPU OMUCAHUU MPABUIIBHO
TPAaKTOBaTh (PU3MUYECKUII CMBICT HCIOJB3YEMBIX BEJIMYUH, UX
00O3HAaueHHWsI W €IWHUIBI;, YKa3blBaTh (OPMYINBI, CBS3BIBAIOIINE

TaHHYIO0 (GU3MYECKYIO BETHYUHY C JPYTUMHU BEJTMINHAMHU
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OnwuceIBaTh N3YUYCHHBIC KBAHTOBBIC SABJICHHUA U IIPOLECCHI, NCIIOJIb3Yys
(bl/ISI/I‘{eCKI/Ie BCIINYHUHBI: CKOPOCTHb JJICKTPOMAI'HUTHBIX BOJIH, IJIMHA
BOJIHBI MW 4YaCTOTa CBET4, J3HEPIUAd W HMITYJIbC (I)OTOHa, nepunon
nmojaypaciiaaa, OSHEpPrusa CBA3M AaTOMHBIX A4CP; IHPU OIMMCAHUU
IpaBUJIbHO TPAKTOBATH (1)H3H“I€CKPII>1 CMBICJI UCIIOJIB3YCMbIX BCJINYUH,
UX 00O03HAYCHUS U CAWHUIIBI; YKAa3bIBATh q)OpMy.HLI, CBA3BIBAOIIUC
JAaHHYIO (1)I/I3I/I‘-ICCKyIO BCIIMUUHY C APYI'UMU BCINYNHAMU, BBIYHUCIATH

3Ha4YeHHE (PU3NYECKON BETUIHHBI

11.6

Ananu3upoBaTh (PHU3UYECKUE TPOLECCH U  SIBICHUS, HCIIONB3Ys
¢usnueckue 3aKOHBI W OPUHOUIBL  3akoH Owma,  3aKOHBI
MOCJIEIOBATENIBHOTO W TapaJlJIeIbHOTO COCAUHEHUS MPOBOHUKOB,
3akoH [[xoyns — JleHna, 3aKOH 2J€KTPOMArHATHOM MHIYKLHH, 3aKOH
MPSIMOJTMHEHTHOTO PAcTPOCTPAHEHUsSI CBETA, 3aKOHBI OTPAXKEHUSI CBETA,
3aKOHBI ~ TIPEJIOMJICHUSI  CBETa, YypaBHEHWE  OWHINTEHHA  JJIs
dboToadderTa, 3aKOH COXpPAaHCHHUS DHEPrUU, 3aKOH COXPaHCHUS
UMITyJIbCa, 3aKOH COXPAaHEHHUs 3JIGKTPUUYECKOro 3apslia, 3aKoH
COXpaHEHUsT  MaccoBOro  4YHcia, MHocTynarsl bopa,  3akoH
PaIMOAaKTUBHOIO pacmajga; NpH 3TOM  pa3inyaTh CIOBECHYIO
(hOpMyYTUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBHIPAKCHHE U YCIOBHS

(rpaHuIbl, 061aCTH) MPUMEHUMOCTH

11.7

OHpe,[[CHHTL HAIpaBJICHUC BCKTOpa HWHAYKOHUHW MArduTHOIO II0JI

IMPOBOAHUKA C TOKOM, CHUJIbL AMnepa 1 CHJIBI HopeHua

11.8

CTpOI/ITB Hn  OIIMCBhIBATb I/I306pa)KeHI/Ie, co3agaBacMo€  IINIOCKHUM

3€pPKaJIOM, TOHKOW JIMH301

11.9

BBINONHATE SKCHEPUMEHTSHI 110 UCCIIEAOBAHUIO (PU3NYECKUX SIBICHUN U
MIPOIIECCOB C MCIIOIB30BAHUEM INPSIMBIX U KOCBEHHBIX M3MEPEHHIA; IPH
3ToM (opMyIHpOBaTh NpolieMy (3amady) U THIOTE3y Y4eOHOro
SKCHEPUMEHTa,  COOMpaThb  YCTAaHOBKY M3  MPEIJIOKEHHOTO

000pyI0BaHus, MPOBOIUTH ONBIT U (HOPMYTHUPOBATH BHIBOIBI

11.10

OCYH_ICCTBJISITB nNpsAMbIC W KOCBCHHBIC H3MCPCHUA (1)I/ISI/I‘ICCKI/IX
BCJIMYHH, IIPpU 3TOM BI)I6I/IpaTI) OINTUMANbHEIA CII0CO0 U3MEPCHHUA U

HCIIOJIB30BaTh H3BCCTHHIC METO/IbI OLICHKH HOFpeIHHOCTCﬁ I/I3MepeHI/Iﬁ

11.11

HccnenoBaTth 3aBUCUMOCTH (DU3UYECKUX BEJMYUH C UCIOJIb30BAaHUEM
NpSIMBIX ~ M3MEPEHUH; TPU ITOM KOHCTPYHPOBATH YCTAHOBKY,
(bUKCUpOBaTh PE3YNbTAThl TOJYYCHHOW 3aBUCUMOCTH (PH3NUECKHUX
BEJIMYUH B BHJI€ TaOJIMII U TpadUKOB, JEJIaTh BBIBOJIBI 110 pe3yIbTaTaM

HUCCIICAOBaHUA

11.12

Cob6mrogaTe mpaBuiia 0€30MacHOrO0 Tpylda TMpU MPOBEIACHUU




UCCIeIOBAaHUM B paMKax ydeOHOro OSKCIEpUMEHTa, Y4eOHO-
UCCNEeIOBATEIbCKOW M MPOEKTHOM AEATeTbHOCTH C MCIOJb30BAaHUEM

U3MEPUTEIBHBIX YCTPOUCTB U 1a00PaTOPHOro 000PyAOBAHUS

11.13

Pemate pacuérHble 3a7auM ¢ SIBHO 3aJaHHONW (PM3NYECKOH MOJEIBIO,
UCHONb3ysd (PU3MUECKUE 3aKOHbl M TNPHUHLMIIBI, Ha OCHOBE aHalIM3a
yCIOBUS  3aJaud  BbIOMpaTh  (DU3MYECKYIO MOJEb, BBLIETATH
¢u3nyeckue BeMTUYMHBI U (OPMYIIbI, HEOOXOIUMBIE i €€ pelleHHUs,
IIPOBOAUTH PACUETHI U OLIEHUBATh PEAIBHOCTH MOJIyYEHHOTO 3HAUYEHUs

(hU3HUECKON BEITMYNHBI

11.14

Pemate  kauecTBeHHBIE  3a/a4H: BBICTpauBaTh  JIOTUYECKU
HEMPOTHUBOPEUYUBYIO IIEMOYKY PACCYKJIECHUN C OMOPON HAa M3YUYECHHBIC

3aKOHBI, 3aKOHOMCPHOCTHU U (1)I/I3I/I‘-ICCKI/IC SIBJICHUA

11.15

Hcnonp3oBaTh MNpu  pelIEHUHM YY4EeOHBIX 3aJad  COBPEMEHHBIE
WHPOPMAIIMOHHBIE TEXHOJIOTUH JUIsI TIOHMCKA, CTPYKTYpUPOBAHMS,
MHTEpIIpETallMM W TPEJCTaBICHUS y4eOHOW M Hay4HO-TIOMYJIIPHOM
nH(pOpMaliY, MOJYYEHHON M3 Pa3INYHbIX MCTOYHHMKOB; KPUTHUECKU

aHAJIM3UPOBATh MOJYy4aeMyI0 HH(POPMALIIO

11.16

OOBSCHATh MPUHIUIBI JACHCTBUS MalIWH, MPUOOPOB U TEXHUYECKHX
YCTPOICTB; pa3iuyaTh YCJIOBHMS HX O€30HaCHOIO HCIOJIb30BAHUS B

HOBCC,Z[HCBHOfI KHN3HU

11.17

[IpuBoauTH TpHUMEPHI BKJIA/a POCCUUCKUX U 3apyOexHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHUE MPOLIECCOB OKPYXKAIOLIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHI

11.18

Hcnonp30BaTh TEOpPETUYECKHE 3HAHUS MO (PU3UKE B IMOBCETHEBHOMN
YKU3HHM JIJIA o0ecrieueHns 6€30macHOCTH MPU OOpaIIeHUH ¢ TpudopaMu
U TEXHUYECKUMHU YCTPOWCTBAMH, MJII COXPAHEHUS 370pPOBbS U

CO6J'IIO,[[CHI/I}I HOPM 35KOJIOTHYCCKOT'O MOBCACHHUA B Opr>K8.IOH.[CI>i cpeac

11.19

PaGotaTh B Ipymnme ¢ BBIIOJHEHUEM DPA3IMYHBIX COLUAIIBHBIX POJIEH,
IUIAHUPOBaTh ~ paboTy  TPYHNbl,  PAlMOHAIBHO  PACIpPEneIsiTh
O0sI3aHHOCTM M  IUIAHUPOBATh  JICATEIBHOCTh B  HECTAHAAPTHBIX
CUTyallMsAX, aJCKBATHO OLICHMBAaTh BKJIAJ KaXIOrO0 U3 Y4YaCTHUKOB

TPYIIIBI B PELICHNE PACCMaTPUBAEMOI TPOOIEMBI




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KJIACC

Kon
pasaena

Kox nposepsiemoro
3JIEeMEHTAa

IIpoBepsiemble Y1€eMEHTHI COIePKAHUS

OU3UKA 1 METOJIbI HAYUHOI'O [TIO3HAHUA

11

®usuka — Hayka o mnpupone. Hayunbie
METOJbl TO3HAHMSA OKPYKAIOLIEro MHpa.
Posip skcnepumeHTa M TEOpHH B IpolEcce
MO3HAaHUS  NPUPOABI.  ODKCIEPUMEHT B

buzuke

1.2

MopenupoBanue (HU3NYECKUX SIBICHUU U
MPOLECCOB. Hayunslie TUIIOTE3BI.
@usnueckue 3aKOHbl U Teopuu. I'paHuIbI
OPUMEHUMOCTH  (DU3UYECKHX  3aKOHOB.
IIpunuun coorsBercTBud. Ponp m  mMecto
¢u3ukn B (HOPMHPOBAHUU COBPEMEHHOM
HAay4yHOW KapTUHBI MHUpPA, B NPAKTUYECKOU

IEeATEIBHOCTH JIOAEH

MEXAHUKA

KMHEMATHKA

2.11

MexaHnueckoe IBUKEHUE.
OTHOCHUTETBHOCTD MEXAHUYECKOT'O

newxkeHus. CucreMa otcuéra. Tpaekropus

2.1

2.1.2

[Tepemerienue, CKOpPOCTh (cpenusist
CKOpOCTh, =~ MTHOBEHHas  CKOpPOCTb) H
YCKOpEHHE  MaTepHallbHOM  TOYKH, UX
NPOCKIIMM HA OCH CHCTEMBI KOOpJUHAT.
CloXeHHEe TepeMelICHUH | CII0KCHUE

CKopocTei

2.1.3

PaBHOMEpHOE u PaBHOYCKOPEHHOE
npsiMoiuHeiiHoe  naBwkeHue.  ['paduku

3aBUCHUMOCTH KOOpAHWHAT, CKOPOCTH,




YCKOpEeHHs, NyTH W [epeMelleHUs

MaTepHaﬂLHOﬁ TOYKHU OT BpEMCHHU

2.14

2.15

CBoOoaHOE majeHre. Y CKopeHue

¢BOOOIHOIO MaICHUSA

KpuBonuneiitnoe nsmxkenue. PaBHOMepHOe
JBHXKXCHUEC MaTepI/IaJ'II)HOI\/II TOYKHN 110
OKPY’KHOCTH. YTJIOBas CKOPOCTb, JJUHEHHAs
CKOPOCTBb. Ilepuon u 4acToTa.

LleHTpOCTpEMHUTEIIEHOE YCKOPEHHE

2.16

TexHuueckue  ycTpOWCTBA:  CHUAOMETD,
JIBUKEHHE CHAPSIOB, LIENIHbIE U PEMEHHBIC

nepcaauu

2.1.7

[IpakTyeckue paboTHI. N3mepenne
MTHOBEHHON  ckopoctu. MHccnenoBanue
COOTHOLICHU MCXKIY MyTsIMU,
MIPOMICHHBIMU TEJIOM 3a TI0CIIeIOBATEIHHBIC
paBHBIE  IPOMEXYTKM  BPEMEHH  IIpU
PaBHOYCKOPEHHOM JBHKCHUU C HayaJbHOU
CKOpPOCTBIO, paBHOM Hymw0. M3yuyenue
JIBIDKEHUSI IIapuKa B BSI3KOM KUAKOCTH.
W3ydeHue nABWKEHHS Tena, OpOIICHHOTO

TFOpHU30HTAJIBHO

2.2

JNHAMUKA

2.2.1

[Ipunimn  otHocuTenbHOCTH  [anmumes.
IlepBbiii 3axkoH Hprorona. MHepumanbHble

CHUCTEMEI OTCUETA

2.2.2

Macca Tena. Cuna. [Ipunuun

CYNEPIO3ULIMH CHII

2.2.3

Bropoii 3akon HeroTOHa 11 MaTepualbHON
TOYKH B WHEPLUATIHHOU CHCTEME OTCU&Ta
(MUCO). Tperuit 3akoH HprooToHa ans

MAaTCPHUAJIbHBIX TOYCK

2.24

3akoH BcemupHOoro TAroteHus. Cuna

TskecT. IlepBasg KocMmHueckass CKOpOCTH.




Bec tena

2.2.5

Cuia ynipyroctu. 3akoH ['yka

2.2.6

Cuna tpenusa. Cyxoe tpenue. Cuna TpeHHUs
CKOJILKEHUSI M CWJIa TPEHUS  IOKOS.
Koadpounuent TpEeHHUS. Cuna
CONPOTUBJICHUSI TPU JBIKEHUU Tejla B

KHUIKOCTHU WUJIM I'a3c

2.2.7

HOCTynaTeJIBHOe u BpaliaTCJIbHOC

JABUKCHUC a0COIIOTHO TBép,Z[OFO TCIIa

2.2.8

MoMeHT CHJIBI OTHOCHUTEIBHO ocH
BpALCHHUS. IImeuo CHJIBI. YcnoBus

paBHOBecus TBEpaoro tena B UCO

2.2.9

TexHuueckue yCTPONCTBA: MOAUIMITHUKH,

JABMIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

IIpakTnueckue paboTHI. N3yuenne
IBIDKEHUST ~ Opycka 1O  HaKJIOHHOU
IUIOCKOCTH TOJ] JAEUCTBUEM HECKOJIBKUX
cuin. HccnenoBanue 3aBHCHUMOCTH — CHII
YIPYTOCTH, BO3HHUKAIOIINX B
nedopMupyeMoil TNPYXKHUHE M PE3HMHOBOM
oOpasiie, OT BeIMYMHBI UX JedopMalyu.
HccnenoBanue yCIOBUH  paBHOBECHS

TBEPJIOTO TeJa, UMEIOIIETO OCh BpaIllCHUS

2.3

3AKOHBI C

OXPAHEHUA B MEXAHUKE

2.3.1

NMnynbc MatepranbHOM TOYKH, CUCTEMBI
MaTepHabHBIX TOYEK. MMnyinbC cuibl u

HN3MCHCHUC UMITYJIbCA TCJIa

2.3.2

3akoH coxpaHeHus wummyiasca B HCO.

PeakTtuBHOE IBHXXEHHE

2.3.3

Pabora crsl

234

MOIIHOCTE CUJIBI

2.3.5

Kunetnueckass sHeprus  MaTepHalIbHOU

ToukH. TeopeMa 0 KNHETHYECKOW YHEPTUU

2.3.6

[TorenumansHas sHeprusa. lloreHuumanbHas




SHEprus yIpyro nehopMHPOBAHHOM
npyxuHsl. [loTeHUmanbHas SHEprus Tena

BOJIM3U MOBEPXHOCTH 3eMIIH

HOTCHHI/IBJ'IBHBIG n HCMMOTCHIHUAJIBHBIC

cunel. CBs3b pa6OTBI HECMMOTCHIHAJIbHBIX

2.3.7 CHJI C U3MEHEHUEM MEXaHHYECKOH IHepruu
CHUCTEMBI ~ Tel.  3aKOH  COXpaHEHUs
MEXaHUYECKON IHEPrun

2.3.8 VYupyrue u Heynpyrue CTOIKHOBEHUS

239 TexHuueckue yCTpoucTBa: IBUKEHHUE PAKET,

- BOJIOMET, KOTIEp, IPY>KUHHBII MUCTOJET

[Tpaktuueckue paboTsl. M3yueHue CBs3U

2310 CKOpOCTEH TeJl HpHU HEyNpyroMm yiape.

HccnenoBanne cBsizu pabOThl  CHUJIBI €

H3MEHEHHEM MEXaHMISCKOM OHECPruu Tejia

MOJIEKVYJISAPHASA ®U3NKA 1 TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOW TEOPHI

311

OCHOBHBIE ~ TIOJIO)KEHUSI  MOJIEKYJISIPHO-
KWHETUYECKOW  Teopuu.  bpoyHOBckoe
JBUKCHHE. Huddy3us. XapakTep
JBIDKCHHUS. M B3aHMMOJEHCTBUS  YacTHIL

BCIICCTBA

3.12

Mopenu cTpoeHus Ta30B, XKUIKOCTEH U
TBEPIABIX TE€M W OOBSICHEHHWE CBOWCTB

BCIIIECTBA HA OCHOBE ATHX MOJIC/ICH

3.1.3

Macca monekyn. KomnuecTBo BemiecTsa.

[locTostnHast ABoraapo

3.1.4

TemnoBoe paBHOBecue. Temmeparypa u €€

usmepenue. [llkana remneparyp Lienbcus

3.15

Mopnens wuneanbHoro raza. (OcHOBHOE
yYpaBHEHHE  MOJIEKYJISPHO-KMHETHYECKOMN

TEOpHHU UACAIIBHOI'O ra3a

3.16

AOcomnoTHasi  TeMmmepaTypa Kak — mepa

CpeaHEN KMHETUYECKON SHEPIUU TEILIOBOTO




JBIOKeHUs yactull rasa. lllkana temneparyp

KensBuna

3.1.7

3.18

VpaBuenue Kinaneiipona — Menzeneesa.

3akon JlanpToHa

l'azoBpie  3akonbl.  M3ompomeccsl B
u1eaIbHOM rase C MIOCTOSIHHBIM
KOJIMYECTBOM BEILIECTBA: u30TepMa,

u30xo0pa, n3odapa

3.1.9

TexHuueckne  ycTpOWCTBA:  TEPMOMETD,

O6apometp

3.1.10

[Tpaktuueckue pabotel. M3MepeHue macchbl
BO3/yXa B KJIaCCHOM KOMHare.
HccnenoBanue 3aBHCUMOCTH MEXTYy
napaMeTpaMu  COCTOSIHUSL — Pa3pesKeHHOIo

rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

321

Tepmonnnamuueckas cucrema. BHyTpeHHss
JHEPIUss TEPMOJUHAMHUYECKOU CHCTEMBI U

CIIOCOOBI €€ U3MEHEHUSA

3.2.2

KomnuectBo TCIIJIIOTBI u pa6 oTa.
BHYTpeHHﬂH OHEpPIusa OAHOATOMHOI'O

nacaJIbHOI'O ra3a

3.2.3

Bunpl tennonepenaun: TEMIONPOBOIHOCTD,
KOHBEKIUsA, H3JIydeHHe. TermoéMKoCcTh
TeNa. YJelbHas TEIUIOEMKOCTh BELECTBA.
Pacuér  xomuuecTBa  TEIUIOTBI  NIpH

Terionepeaue

3.2.4

IlepBbrit 3aKOH TEPMOJUHAMUKH.
IIpumenenue IIEPBOTO 3aKOHa
TEPMOANHAMUKH K U30IPOLECCAM.

['padmueckas uHTepnperanus padboThI raza

3.25

TemoBble MamuHbl. [IpuHIUMIBI AEHCTBUS
TEINIOBBIX MaIII{H. [TpeoOpazoBanms

SHEPTrUun B TEIIJIOBBIX MalllMHax.




Koadduiment nonesHoro aeictsus (nanee

— KITJI) rennoBoit mamuusel. Hukn KapHo u

ero KII]

Bropoit 3aKOH TEPMOJIMHAMUKH.
326 Heo6paTumocTh mpoueccoB B INPHUPOJE.
o TermioBele  ABUTATEAN.  DKOJOTMYECKHE
IpO0OJIEMBI TETIJIOIHEPTreTUKU
TexHuueckue  ycTpoWcTBa:  JIBUIarellb
3.2.7 BHYTPEHHETO Cropasusl, OBITOBOIA
XOJIOJUJIBHUK, KOHJUIIMOHED
328 IIpakTuyeckue paboThI. N3mepenne

YACIBHON TEMI0EMKOCTH

3.3

AT'PET'ATHBIE COCTOAHNA BEILECBA. ®A30BBIE ITEPEXO/IbI

33.1

[TapoobpazoBanue u KOHJIEHCAIHS.
Ucnapenne w xurnenue. YaenbHas Teruiora
napooOpa3zoBaHusl. 3aBUCUMOCTD

TEMIICPATYpPhbl KUIICHUA OT AaBJICHUA

3.3.2

AOCOII0THAasE U OTHOCHUTEIIbHAS BJIAXKHOCTH

BO3/1yxa. HaceleHHsIi nmap

3.3.3

Teépmoe Teno. Kpucramimueckune u
amMopdHble Tesa. AHM30TPONMS CBOMCTB
KpPHUCTAJIJIOB. Kunkue KPHUCTAJLJIBI.

CoBpeMeHHbIE MaTepHaIbI

3.34

[InaBnenne u Kpuctajuszauus. YJIejbHas

TeruioTa miasiaeHus. Cyonumanus

3.35

YpaBHeHHUE TEIUIOBOrO OaaHca

3.3.6

TexHuueckue yCTpOWCTBA: TUTPOMETP U
IICUXPOMETP,  KaJOPUMETP, TEXHOJIOTUU
MOJIy4EHUs] COBPEMEHHBIX MAaTEpHUAIOB, B
TOM qucie HaHOMATEPHAJIOB, u

HAaHOTCXHOJIOI'MK1

3.3.7

[IpakTyeckue paboTHI. N3mepenne

BJIA)KHOCTH BO3ayXa

OJIEKTPOAMMHAMUKA




###ParH# O JIEKTPOCTATHUKA

OneKTpu3anusa Tell. DJIEKTPUYECKUM 3apsij.

411 JIBa Bu/1a NIEKTPHUUECKHX 3apsiI0B
[TpoBoHUKH, JTUDJICKTPUKA u
4.1.2
MOJIYTIPOBOJTHUKHU
4.1.3 3aK0OH COXpaHEHHUs ICKTPUUECKOTO 3apsiaa
4.1.4 BzaumogeiictBue 3apsioB. 3akoH Kynona
Onextpuueckoe mojne.  Hampspk€HHOCTB
415 AIEKTPUUYECKOTO OIS [Tpunun
o cynepno3unuu. JIMHUM  HANpPSHKEHHOCTH
AIEKTPUYECKOTO OIS
416 PabGora cun 35eKTpOCTaTUYECKOro MOJS.
4.1 - ITorenmuman. Pa3HoCTE MOTEHITNATIOB
[TpOBOJIHUKY U AUAJIEKTPUKH B TIOCTOSIHHOM
4.1.7 JJIEKTPUYECKOM moje. Jluanexkrpudeckas
IIPOHULIAEMOCTD
ONEeKTPOEMKOCTD. Konpencarop.
4.1.8 DNEeKTPOEMKOCTh IIIOCKOIO KOHJEHCATOpA.
DHeprus 3apsHKeHHOT0 KOHIeHCcaTopa
TexHuueckue yCTpOMCTBA: DSJIEKTPOCKOIL,
419 ANIEKTPOMETP, AJIEKTPOCTATUYECKas 3allluTa,
o 3a3eMJIeHHE ANEKTPONPUOOPOB,
KOHJICHCATOP, KCEPOKC, CTPYHHBIN TPUHTEP
[IpakTHueckue paboThI. N3mepenue
4.1.10 )
ANIEKTPOEMKOCTH KOHAEHCATOpa
#H#Par###TIOCTOSIHHBIN DJIEKTPUYECKUM TOK. TOKU B
PA3JIMYHBIX CPEJJAX
VYcnoBuss  CylecTBOBaHUS  IOCTOSIHHOTO
4.2.1 ANEKTPUYECKOTO TOKa. VICTOYHHMKH TOKA.
4.2 Cwuia toka. [locTosTHHBIN TOK
4.2.2 Hanpsxenue. 3akon Oma 17151 ygacTka 1enu
123 DNEeKTPUYECKOe CONPOTUBIIEHHUE. Y AEIBHOE
o CONPOTHBIICHUE BEIIECTBA
4.2.4 IlocnenmoBarensHOE, napajieNbHOE,




CMCIIAHHOC COCAMHCHHUC TPOBOAHNKOB

4.2.5

PaGora snekTpuyeckoro TOkKa. 3aKOH

Joxoynsa — Jlenua

4.2.6

MOUIIHOCTB AAEKTPUUECKOTO TOKA

4.2.7

anexTpoaBkymas cuna (ganee — DC) u
BHYTPEHHEE CONPOTHUBICHUE UCTOYHUKA
ToKa. 3akoH OMa ISl IOJTHOW (3aMKHYTOM)

aNeKTpuuecKor uenu. Koporkoe 3ampikanne

4.2.8

3J'ICKTpOHHaH MpOBOAUMOCTD TBépI[BIX
METaJUIOB. 3aBUCHUMOCTH COIIPOTUBJICHHA
METAJIJIOB OoT TEMIICPATYypPhL.

CBepXmpoBOIUMOCTD

4.2.9

DJeKTpuyYeckuii Tok B Bakyyme. CBoKCTBa

AJIEKTPOHHBIX ITyYKOB

4.2.10

[TonynpoBOAHUKH. CobcTBeHHast u
puMecHas MIPOBOJIUMOCTH
MOJIYTIPOBOIHUKOB. CaoiicTBa p-n

nepexoza. [lonynpoBogHUKOBEIE TPUOOPHI

4211

SHGKTpI/I‘leCKI/Iﬁ TOK B  DJJICKTPOJIUTAX.
SHGKTPOHI/ITI/I‘ICCKBJI Jucconuanus.

DNEeKTPOIHN3

4.2.12

DNEeKTPUUYECKUI TOK B raszax.
CaMOCTOSTETbHBI W HECAMOCTOSITEIIbHBIN
pas3psa. Paznuunbie THUIIBI
CaMOCTOSITENIBHOTO  paspsga.  MonHus.

ITnazma

4.2.13

4.2.14

TexHuueckne  yCTpOMCTBA:  aMIIEpPMETP,
BOJIBTMCTpP, pPeoCTaT, HUCTOYHUKH TOKa,
JJIEKTPOHATPEBATEIILHBIC puoOpHI,
JJIIEKTPOOCBETUTEIILHBIE pudopHl,
TEPMOMETD CONPOTUBIICHUS, BaKyyMHBII
JUOJ,, TEPMUCTOPBI M  (HOTOPE3UCTOPHI,

HOJ'IyrIpOBO,I[HI/IKOBHﬁ JAU0J, raJlbBaHHKa

[IpakTnueckue paboTHL. N3yuyenne




CMEMIAHHOTO COeTUHEHUS PE3UCTOPOB.
N3mepenne DJIC uCTOYHMKA TOKa M €TO

BHYTpEHHEro conpoTtuBienus. Habmonenue

QJICKTPOJIM3a

11 KIIACC

Kon
pa3aena

Koanposepsiemoro

IIpoBepsieMble 3J1eMeHTHI COAEPKAHUS
3JIeMeHTa

4

OJIEKTPOAMHAMUKA

###Par#H##MAT'HUTHOE I10JIE. DJIEKTPOMAI'HUTHAA
NMHAYKINA

ITocTostHHBIE MAarHuThI.

43.1
BzaumopaelicTBue MOCTOSHHBIX MAarHUTOB

MaruauTtHoe mosie. BekTop MarHMTHOM
uHAykuuu. llpuHnun — cynepnosuuuu.
4.3.2 Jluauu MarHutHOM MHAyKIMH. Kaptuna
JUHUA MArHUTHOM HWHOYKIMU  TOJIS

IIOCTOSAHHBIX MarHuTOB

4.3

MarnuTtHo€e MOJ€e NPOBOAHUKA C TOKOM.
Kaptuna nuHMi 1oias  JUIMHHOTO
IpPsIMOTO IPOBOJHMKA U 3aMKHYTOI'O
433 KOJIBLIEBOTO IIPOBOJAHMKA, KaTyIIKU C
TokoM. OnbiT Opcrena. Bzaumonelnicteue

IMPOBOJAHHUKOB C TOKOM

Cuna Amrnepa, €€ MOZyJIb U
4.3.4
HarpaBJieHUE

Cuna Jlopenma, e€ Moayinb H
HarpaBjeHue. JIBMKeHue 3apsKeHHOU
4.3.5

JacTuiubl B OJHOPOAHOM MArHUTHOM

nosie. Pabora cuinel Jlopenna

4.3.6 SIBneHue ANeKTpPOMArHUTHOM UHAYKIIMHU

4.3.7 IToTox BekTOpa MarHUTHON MHIYKIIMU

4.3.8 DJ1C WHIYKITIH. 3aKkoH




ANEKTpOMarHuTHOM uHaykiu dapanes
Buxpesoe »snektpuueckoe mnoise. IC
WHAYKIWNA B MPOBOJHUKE, ABIKYIIEMCS
4.3.9 TIOCTYIATEIEHO B OJTHOPOTHOM
MarHUTHOM I10J1€
4.3.10 [IpaBumno Jlenma
NHIYyKTUBHOCTS. SIBaeHue
43.11
camonHaykimu. J/1C caMonMHIyKIIUU
DHeprusi MarHUTHOTO TOJS KaTYIIKU C
4.3.12
TOKOM
4.3.13 DIEKTpOMarHuTHOE MoJIe
TexHuueckne YCTPONCTBA: IMOCTOSHHBIE
MarHUTHI, AJIEKTPOMATHUTEI,
4.3.14 AJIEKTPOJIBUTATENb, YCKOPHUTETH
AJIEMEHTApHBIX YaCTHUI], WHIYKIIMOHHAS
neYb
[IpakTueckue  pabotel.  M3yueHue
MArHUTHOTO TOJS KAaTYIIKH C TOKOM.
HccnenoBanue naeicTBUS TMOCTOSHHOTO
4.3.15
MarHura Ha  paMKy C  TOKOM.
Hccnenosanue SIBJICHUS
ANEKTPOMArHUTHON UHIYKITH

KOJIEBAHUA 1 BOJIHBI

5.1

#HPartH#MEX AHNYECKUE U OJIEKTPOMAI'HUTHBIE
KOJIEBAHUA

KonebarenbHas cucrema. CBoOoaHble
kosnebanus. ['apMoHnueckue KonedbaHus.
511
[lepuon, wacrora, ammiautyga u Qasa

KOJIeOanuil

[Tpy>XMHHBIN MAasiITHUK.
5.1.2 .
MaremaTHueckuii MasiTHUK

VYpaBHEHHE TapMOHUYECKUX KOJICOAHMIA.
5.1.3 Kunemarnueckoe ©W  AUHAMHYECKOE

ONIMCAaHME KOJIEOATEIHHOTO IBIKECHUS




5.1.4

[IpeBparmienue SHEPTUU npu
rapMoHUYecknux kojebanusx. CBa3b
AMIUTATYJIbI KOJIeOaHui UCXOIHOU
BEJIMYMHBI C aMIUTUTyJaMH KoJieOaHUH

€€ CKOPOCTH M YCKOPEHUSA

5.15

Konebarenpubiit  koHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHBIE KoJIeOaHuUs B
U/IeaJbHOM  KOJICOATEIbHOM  KOHTYpE.
AHanorust Mexay MEXaHMYEeCKUMH U
AJIEKTPOMAarHUTHBIMU KOJIEOaHUSIMU.

®opmyna ToMcoHa

5.16

3aKkoH COXpaHCHUA OHCPIrun B

nacaJlbHOM KoJiebaTeIbHOM KOHTYpPC

5.1.7

BoeinyxneHHbie MEXaHUYECKUE
koieOanus. Pesomanc. PesoHaHcHas
KpI/IBafl . BI)IHY)K)I CHHBIC

AJIEKTPOMATHUTHBIE KOJICOAHMSI.

5.18

[lepemennbiii  Tok. CuHHYycOuAaJIbHBIN

IIEPEMEHHBIN TOK.

519

MomHocThb MEPEMEHHOTO TOKa.
AMIUIUTYAHOE 51 JeNCTBYIOIIEE

3HAYCHHUC CHUJIbI TOKA U HAIIPAKCHUA

5.1.10

Tpanchopmarop. [TpousBoacTBo,
nepeaayva u noTpebeHue
JJIEKTPUIECKON SHEPTHH.
DKOJIOTUYECKUE pHUCKHU npu
IIPOU3BOJICTBE 3JIEKTPUUECKON SHEPTUU.
Kynbtypa WCIIOJIb30BaHUs

ANEKTPOIHEPIUU B MIOBCEIHEBHOM KU3HU

5.1.11

Texuuueckue ycTpoiicTBa: ceiicMorpad,
JIEKTPUYECKUN 3BOHOK, JIUHUU

QJICKTpoIIepcaavd

5.1.12

[Ipaktueckue pabotsl. HccnenoBanue

3aBUCHMOCTHU nepuoaa MaJIbIX




KOJIEOAHMI rpysa Ha HUTH OT JJIMHBI
HUTH HW MaACChbl TIpy3a. HccnegoBanue
IEPEMEHHOT'O TOKa B I CIIn u3
IIOCJIC0OBATCIIbHO COCJIMHEHHBIX

KOHJICHCATOPa, KATYIIKA M PE3UCTOpPa

5.2

##HPart#H#MEX AHUYECKUE U DJIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

Mexannueckue BOJTHBI, YCIIOBUS
pacnpoctpanenus. Ilepuoa. CkopocTb
pacmpoCTpaHEeHUsT ¥ JJIMHA  BOJHBL

HOHepC‘{HBIC " IPOAOJILHBIC BOJIHBI

5.2.2

HHHPar## Wurepdepeniys U

I[I/I(bpaKI_[I/IH MCXaHHMYCCKHX BOJH

5.2.3

3Byk. CkopocTh 3Byka. ['pomMKOCTB

3ByKa. Beicora ToHa. TemOp 3ByKa

5.24

DONEeKTpOMarHUTHbIE BOJHBL. Y CJIOBHUSA
U3IYy4EHUs] DJIEKTPOMAarHUTHBIX  BOJIH.
B3aumnas opuentauus Bextopos E, B u

U B DJIEKTPOMarHUTHOM BOJIHE B BaKyyMe

5.25

CBoiicTBa  3JEKTPOMArHUTHBIX  BOJIH:
OTpakeHHe, penoMIIeHHE,
oM pU3aIus, audpakis,
uHTEphEPEHITUS. CkopocTb

OJICKTPOMAarHMTHBIX BOJIH

5.2.6

[lIxkana  2JEKTPOMArHUTHBIX BOJIH.
[IpumeHeHne 2eKTPOMarHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[IpuHUUIIBI PaANOCBI3U U TEJIEBUICHUS.
Paguonoxanus. DNIEKTPOMArHuTHOE

3arpsi3HEHUE OKPYKAIOLIEH cpebl

5.2.8

TexHnueckue YCTPOWCTBA:
MY3bIKaJIbHbIE UHCTPYMEHTBHI,
YJIBTPa3BYKOBasi AUArHOCTHUKA B TEXHUKE
U MEIULUHE, pajnap, paguonpUuEMHUK,

TeNneBU3op, aHTeHHa, tenedon, CBY-




IIC4Yb

#HPari#HOIITUKA

31 [IpsamonnHeHOE pacnpocTpaHeHue
CBETa B OJTHOPOIHOM cpefe. JIyu cBeTta

OtpaxkeHue cBeTa. 3aKOHBI OTPAKECHUS
5.3.2 cBeta. lloctpoenne wm300pakeHMid B

TTOCKOM 3€pKaJIiC

I[penomneHre cBeta. 3aKOHBI MPETIOMIICHHS
5.3.3 CBeTa. AOCONIOTHBINA moKas3arelb

IMPCIIOMJICHUA

[MonHoe BHYTpCHHEE OTpa)KEeHIE.
534 [IpenenbHbII yroma MTOJTHOTO

BHYTPEHHETO OTPa)KeHUs

Hucnepcus cBeta. ClOXHBIM cocTaB

535
Oenoro ceeta. Llpet

CoOuparomue 1 pacceuBaroIue JIUH3BI.
Tonkas nuH3a. POKYCHOE PACCTOSTHUE U
ONTUYECKass CWJIA TOHKOW  JIMH3BI.
5.3.6 [TocTpoenue N300paKeHUI B
coOMparoMX U PacCEeUBAIOUINX JTMH3AX.
®opmysia TOHKOW JIMH3BI. YBEJIUYCHHUE,

JaBacMoOC JIMH30H

[Ipenensr [IPUMEHUMOCTH
5.3.7

reOMETPUYECKON ONTUKH

WNurtepdepentns  cBera. KorepeHTHBIE
UCTOYHUKU.  YCIIOBUSL  HAOIIOJCHHUS
5.3.8 MakCUMyMOB ¥ MHUHHUMYMOB B
UHTEPPEPEHIIMOHHONW KapTUHE OT JBYX

CI/IH(I)aSHBIX KOT€pCHTHBIX UCTOYHUKOB

Hudpakmus cBera. JludpakumoHHas
peméTka. YcnoBue HaOJTr0ICHUS
5.3.9 [JIABHBIX MAaKCHMYMOB IIpU IaJICHUU

MOHOXpPOMaTHYECKOI'O CBC€Ta Ha

TUGPaKIUOHHYIO PEHIETKY




5.3.10

HOHHPI/I?»EII_II/ISI CBCTa

5.3.11

TexHuueckrue yCTpONCTBA: OYKH, JIYIA,
(doToamnmapar, NPOEKUMOHHBIN ammapar,
MHUKPOCKOII, ~ TEJECKON, BOJIOKOHHAs
ONTHKa, AUGPAKIUOHHAS  PEIETKa,

TIOJISIPOU]T

5.3.12

[IpakTueckue pabotel. M3mepenue
IIOKa3aTcJid IpCIOMIICHUS.
HccnenoBanue cBOMCTB M300paKeHUN B

JIMH3aXx. HaGHIO,[[eHI/Ie JAUCIICPCHUU CBCTA

OJIEMEHTHI CITELTAJT

bHOI TEOPMU OTHOCUTEJIbBHOCTU

6.1

['paHuIBl MPUMEHUMOCTH KJIACCUYECKOM
MEXaHUKH. [octynatet TEeOpuu
OTHOCHUTEJIbHOCTHU: MHBAapHAHTHOCTb
MOJIYJSI CKOPOCTH CB€Ta B BaKyyMe,

MPUHITUT OTHOCUTEILHOCTH DUHINTEITHA

6.2

OTHOCUTEILHOCTD OOTHOBPECMCHHOCTH.
3aMel[JIeHI/IC BpEMCHHU H COKpalICHUC

JUIMHBI

6.3

OHepruss ¥ HUMIYJAbC  CBOOOIHOM

qaCTHUIbI

6.4

CBsi3b Macchl C SHEPrUue U UMITYIbCOM
CBOOOJIHOW YAaCTHUIIBl. ODHEPTHs TOKOS

CBOOOTHON YaCTHIIEI

KBAHTOBAS ®U3UKA

7.1

#i#Par###JIEMEHTBI KBAHTOBOM OIITUKU

711

®oronsl. ®opmyna Ilnanka cBs3u
sHepruu (OTOHAa C €ro YacTOTOH.

OHeprust 1 UMIyNbC GOTOHA

7.1.2

OTKkphITHE " UCCIIeZIOBaHUE
dotorpdekra. Onbrter A.I'. CroneTora.

3akonsl pororddexra

7.1.3

YpaBHeHue OUHIITENHA TSt

dbotorddekra. «KpacHas  rpaHUIA»




botorddexra

7.1.4

Hapnenue ceeta. OnbiTe! [1.H. JIeObenena

7.15

7.1.6

XuMHUueckoe JeicTBHE CBETa
TexHuueckue YCTPOWCTBA:
dboTosnemMeHT, (HOTOAATUMK, COTHEUHAS

OaTapest, CBETOINO/

7.2

CT

POEHUE ATOMA

7.2.1

Monens atoma Tomcona. OnbITE
Pezepdopna o ucciieoBaHmIo
cTpoeHus atoma. [lnanerapuas moxaenb

arToMa

7.2.2

[loctynatet  bopa.  Msnyuenwe wu
norjiouieHre (GOTOHOB MpH IEpPexoie
aToMa C OJHOrO0 YPOBHS HHEPruu Ha
apyroi. Buael  cnektpoB.  Croektp

YPOBHEMN 3HEPrUU aTOMa BOJAOPOAA

7.2.3

BonHoBele cBolicTBa yactull. BoisHbI 1
bpoins. KopnyckynsspHO-BOITHOBOM
nyanusMm. Jludpakuus 31eKTpOHOB Ha

KpHuCTaJlllax

724

CnonTtanHoe u BBIHY/ICHHOE
W3JIydeHUe. YCTPONUCTBO MW NPUHIMUII

paboThl nazepa

7.2.5

TexHuueckue YCTPOWCTBA:
CHEKTpaJIbHbIM aHaiu3 (CIEKTPOCKOII),

J1a3ep, KBaHTOBBIN KOMIIBIOTED

7.2.6

[Ipaktuyeckue pabotel. HalGmonenue

JIMHENYaToro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoasl HaOMIOJEHUS W PETHCTPALNH

OJIEMCHTAPHBIX YaCTHUI]

7.3.2

OTKphITHE PaANOAKTUBHOCTU. OIIBITHI
Pezepdopna mo ompeneneHuio cocraBa

pannoakTUBHOro wu3iydeHus. CBolicTBa




anbpa-, Oera-, ramMMma-u3ay4eHHUs.
BnusHue paguoakTHMBHOCTH Ha JKUBbIE

OpraHru3Mbl

7.3.3

OTKpbITHE TIPOTOHA W HEUTpOHA.
Hyxnonnas monens siapa I'eizenbepra —
HBanenko. 3apsn sapa. MaccoBoe uncio

sapa. M3oTonsl

7.34

Anbda-pacnan. DNEeKTPOHHBIN u
NO3UTPOHHBIN  Oera-pacnaa. ['amma-
U3Iy4yeHUe. 3aKOH  PaJuOaKTUBHOTO

pacnaga

7.3.5

DHeprusi CBS3M HYKJIOHOB B  sjpe.

SAnepusie cunbl. Jledekt maccel sapa

7.3.6

Snepubie peakuuu. JleneHue W CHUHTE3

sanep

7.3.7

Snepusiii  peaktop.  TepmosnepHBbIit
cunte3. I[IpoGiemMbl U MEPCHEKTUBBHI
SIIEPHOM  DHEPIeTUKU. KOJIOIMYECKHE

ACIICKTHI HI[CpHOﬁ 9HEPICTUKHA

7.3.8

SHCMCHTapHHe YaCTHUIIBL. OTKpHTI/IC
IMO3UTpPOHA. CDYHI[aMeHTaJ'IBHLIe

B3aHMOHCﬁCTBHH

7.3.9

TexHuueckne YCTpOMCTBA: JO3UMETD,
KaMepa BunbcoHa, SAEpHBIA peakTop,

aToMHas 6omOa

7.3.10

ITpakTnueckue pabotel. HccnenoBanue
TPEKOB YaCTULL (mo TOTOBBIM

¢dororpadusim)

SJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3nnoro neba. Co3Be3nus, sipKue
3BE3BI, IUTAHETHI, nX BUIUMOE

IBIKEHHUE

8.2

Comdeynas cucrema. [lmaHeTsl 3eMHOU

rpynnbl.  [ImaHeTel-rUraHTel M MX




CIIYTHUKH, KapJIMKOBBIC IIJIaHCTHI.

Maisie tenna ComHEeUHOH CUCTEMBI

8.3

8.4

Connne, d¢orochepa u armocdepa.

CoJiHeuHas aKTUBHOCTH

Uctounuk sneprun ConHua u 3BE311

8.5

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH:
Macca, CBETUMOCTD, PaJInyC, TEMIIEPATypa,
ux B3aUMOCBSI3b. Juarpamma
«CIIEKTPAIBHBIA KJIACC — CBETUMOCTBY.
3BE3/1pl IJIABHOW IOCIIEIOBATEIIHOCTH.
3aBUCUMOCTb «Macca — CBETUMOCTB) IS

3BE3] TIIaBHOM IOCJICAOBATCIIBHOCTHU

8.6

###Par###BayTpenHee cTpoeHHE 3BE3.
CoBpeMeHHBIE NPE/ICTABIICHHS 0
MPOUCXOKICHUN U 3Boymonmu CoJHIa 1

3BE3. DTambl )KU3HU 3BE3

8.7

Mneunsiii [lyte — nHama [Mamaktuka.
CnupanbHasgs  cTpykTypa [anaktukwy,
pacrpenesnenye 3BE34, rasa W IbUIM.
[lonoxxenne u gBmwxenne ConHua B
lanaktuke. Ilnockas u cdepuyeckas

moacucTeMsbl [ amakTuKu

8.8

Tunel ramakTuk. PaauoramsakTUKu U
kBazapbl. UYEpHBIE HBIPEI B sAApax

TaJJaKTHUK

8.9

Bcenennas. Pacmupenune BcenenHom.
3akon Xa0O0ma. Pa3Oeranume rajakTHK.
Bospact u paguyc Bcenennoit, teopus
bonpmoro B3peiBa. Monens «ropsuen

Bcenennoi». PenukroBoe usnydeHue

8.10

MacmtabHass  cTpykTypa Bceenennoil.
MeraranakTuka. Hepeménnnie

npo0JieMbl ACTPOHOMUU
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