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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 deaepaqbHOll pabodeil mporpaMMbl BOCTIHTAHHS |
KOHILICTIIIMY TIpenojaBaHus ydeOHoro mpeamera «dDusnka» B 00pa3oBaTeIbHBIX
OpraHu3aluax Poccuiickoi QOenepauum, peanu3yrommx OCHOBHBIC
o0Opa3oBaTeIbHbIE MPOTPAMMBI.

Copnepxkanue mporpaMmbl 1Mo (u3MKe HampaBieHO Ha (QopMUpOBaHUE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxcs 10-11 kimaccoB mnpu
oOydeHnH Ux ¢u3nke Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-AESATEIHLHOCTHOIO
nonaxona. I[lporpamma mo ¢usmke coorBerctByeT TpedoBanusim PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpPeIMETHBIM pPe3ybTaTaM
o0y4yeHHs, a TaKXKe YUYHUTHIBAET HEOOXOJAMMOCTh peAU3alUU MEKIPEIMETHBIX
CBA3€H (PU3UKU C €CTeCTBEHHO-HAYYHBIMU Yy4e€OHBIMHM mpeameTramMu. B Hel
OTIPEIENSIIOTCS OCHOBHBIC 1IE€TM M3Yy4eHHs] (PU3MKK HA YPOBHE CPEIHETO OOIIETro
o0pa3zoBaHus, TUIAHUPYEMbIE PE3YIbTAaThl OCBOCHUSI Kypca (PU3UKHU: JIMUHOCTHEIE,
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 cojepkaHue yueOHoro npeamera «Puznkay mo rogamM 00y4eHus.

du3rka Kak Hayka O HamOoJjiee OOIIMX 3aKOHAaX MPHUPObI, BHICTYMAas B
KauecTBE y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. LIKoabHBIN Kypc PU3HKU — CUCTEMOOOpa3yIOIIN
JUISl €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEIMETOB, MOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOILIECCOB M SBJICHHWM, H3ydyaeMbIX XHMHEH, OHoJIOrueH,
busnueckorr reorpadueld W acTpoHoMHeir. Mcmonb3oBaHWE HW AKTHBHOE
npuMeHEeHHe (U3UYECKUX 3HAHUW  OmpefenseT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTUKd, TPAHCIOPTa, OCBOEHUS
KOCMOCa, TMOJIYYeHHs] HOBBIX MaTEpHAJIOB C 3a/JlaHHBIMU CBOWCTBAMHU W APYTHUX.
N3yyenne (u3MKM BHOCHT OCHOBHOW BKJIAJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAY4YHOM KapTUHBI MUpa OOydaromwuxcs, B (GOpPMHPOBAHUE YMEHUN MPUMEHSITh
HAy4YHBIN METO] TO3HAHUS [P BHIMOJHEHUN UMHU YU4E€OHBIX UCCIIEIOBAHUM.

B ocHOBYy kypca ¢usmkud I ypOBHS CpEeIHEro oomero oOpa3oBaHUS
MOJIOXKEH PAJ WIeH, KOTOpPble MOXKHO pacCMaTpUBaTh KaK MPUHIUIBI €ro
MOCTPOCHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SIBISIETCA JIOTUYECKH
3aBEpPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX pa3fesioB (DU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOM (U3UKHU.

Hoesn eenepanusayuu. B cooTBeTcTBUM ¢ Hell Matepuan Kypca (U3HKH
0o0bennHEH BOKpPYr (¢u3nyecKkux Teopuil. Bemymum B Kypce sBIseTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpUM, BEILECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzauus NOpeanonaraeT HCIOJIb30BaHUE
T'YMaHUTApPHOTO TOTEHIMaNa (HU3MUECKON HAayKH, OCMBICIICHHWE CBSI3M Pa3BUTHUSA
¢uzuku ¢ pa3BuTMEeM OOIIECTBA, a TaKkkKe C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMU TPOOJIEMaMH.

Hoess npuxnaomoit  manpasenennocmu. Kypc ¢dusukum npeamnosaraer
3HAKOMCTBO C HIMPOKHAM KPYTOM TEXHMUYECKHUX W TEXHOJOTHUECKHUX MPHIOKEHUN
U3Y4YEHHBIX TEOPUH U 3aKOHOB.

Hoes osxonocuzayuu peanu3yercss IMOCPEACTBOM BBEACHHUS JJIEMEHTOB
CONepKaHUsl, TMOCBSIIEHHBIX JKOJOTMYECKUM TMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHBI C PA3BUTHEM TEXHUKU U TEXHOJOTHH, a TaKkKe OOCYKICHHUS
po0JieM paloOHAIBHOTO MPUPOIOTIOIB30BAHMS M 9KOJIOTMYECKONU O€30MacHOCTH.

CTepKHEBBIMHU JJIEMEHTaMHU Kypca (PU3WKH Ha YpPOBHE CPEIHEr0 OOIIEero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYypE MOCTPOSHUSI (PUBNIECKON TEOpUH, poiiu GyHIAMEHTAIBHBIX 3aKOHOB H
NPUHIIMIIOB B COBPEMEHHBIX  MPEACTABICHUSIX O MPHUPOAE, TpaHULIAX
NPUMEHUMOCTH TEOPHUH, JIs 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
(pOHTAIBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB H JIAOOPAaTOpHBIX padorT,
KOTOpBI€ B Mporpamme 1Mo (pu3uke oObEIUHEHBI B OOIIMN CIHUCOK YUYCHHUECKUX
NPaKTUYECKUX palboT. Bhiaenenne B yka3aHHOM IEpevHE JIabOpaTOpHBIX padoT,
OPOBOAUMBIX JUISI KOHTPOJS M OLEHKH, OCYIIECTBISIETCS  y4YaCTHHKaAMHU
o0pa3oBaTeIbHOIO TMpollecca MCXOJ M3 OCOOEHHOCTEW IUJIAHUPOBAHUS U
ocHaimleHus kabunera Qusuku. Ilpu »TOM oObOecreunBaeTrcss OBJAJECHUE
O0y4aroUMMHUCSl YMEHUSIMU TPOBOJUTH KOCBEHHBIE H3MEPEHMS, HCCIIECIOBaHUS
3aBUCHUMOCTEH (PU3NYECKUX BEIUYMH U IIOCTAHOBKY OIBITOB IO MPOBEPKE
NPEIOKEHHBIX THIIOTE3.

bonbiioe BHUMAaHHWE YIEISETCS PEIICHHIO PAacdYE€THBIX M KaueCTBEHHBIX
3anau. [Ipu 3TOM uIst pacyE€THBIX 3a7a4 MPUOPUTETOM SIBISAIOTCS 3aJa4H C SIBHO
3aIaHHOM (PU3UUECKON MOJIENBIO, TTO3BOJIAIOIINE IPUMEHATh U3yYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOrO pasliena Kypca, TaK W HHTETPUPYs 3HAHUA U3
pa3HbIX pa3zenoB. s KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEKaHUs (U3UYECKUX SIBIEHUHM M TMPOIIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrone BbIOOpa (M3UYECKOW MOACNU IS CUTYalld MPAKTHKO-
OpPUEHTHUPOBAHHOT'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k marepuaabHO-
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-Hay4HOro Iukia. B kaOunere (usuku A0MKHO OBITh
HEoOXoMMOe JlabopaTopHOE OOOpY/IOBaHUE [Jis BBIMOJTHEHHUS YKa3aHHBIX B
nporpamme no (pu3MKe y4eHWYECKUX MPAKTUYECKUX paboT U JAEMOHCTPAIMOHHOE
o0opy1oBaHUE.

JlemoHCcTpanimoHHoe oOopyaoBaHue (OpMHUpPYETCs B COOTBETCTBUM C
NPUHIIMIIOM MHWHUMAJIbHOW JOCTAaTOYHOCTH W  OOECIEYHBAET IMOCTAaHOBKY
NEPEUYNCICHHBIX B TporpamMme Mo (U3MKE KIIOYEBBIX JEMOHCTpAUNA s
UCCIICZIOBAHNUSA  HM3yYaeMBbIX SBICHHH W  TPOIECCOB, OMIUPUUYECKUX U
(dbyHIaMEeHTabHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUIA.

JlabopatopHoe 00OpymOBaHME IS YYCHWYECKHX TMPAKTHUYECKUX padboT
(dopmMupyeTcsi B BUAE TEMAaTUUYECKHUX KOMILUIEKTOB M OOECIIEYMBAETCA B pacyere
OJTHOTO KOMIUIEKTa Ha JBYX oOOydamomuxci. TemMaTHYecKhe KOMILIEKThI
1a060paTOpHOTrO O00O0PY/IOBaHUS JODKHBI OBITH TMOCTPOECHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUM AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITHBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOpaTOPHUId.

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

e (opmupoBaHue wuHTEpeca M CTPEMJICHHS OOYy4YalOIUXCA K HAYyIHOMY
W3YYCHHUIO TPUPOJIbI, PA3BUTHE HMX HHTEIUIEKTYAIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUA O HAYYHOM METOJIe TO3HAHUS U (popMuUpoBaHUE
UCCJIEJIOBATEIBCKOTO OTHOLIEHUS K OKPY>KAIOIIUM SIBJICHUSIM;

e (opmMupoBaHME HAYYHOIO MHPOBO33PEHHSI KAK pe3ynbTaTa HW3Y4EHHs
OCHOB CTPOCHHS MaTepyu U (yHIaMEHTAIbHBIX 3aKOHOB (PU3HKHU;

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

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

JocTikeHnue 3Tux 1enei obecreunBaeTcsl pelleHueM CIEAYIOIMMX 3a/1ad B

nporiecce 3yueHus Kypca GU3UKH Ha YPOBHE CPEIHEro O0IIero oopa3oBaHus:



e nmpuoOpeTeHue  CHUCTEMbl  3HaHUH 00 obumx  (usnUecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHSIX, BKJTFOYAsI MEXaHUKY,
MOJIEKYJISIDHYIO  (PU3UKY, JJIEKTPOJMHAMUKY, KBAaHTOBYIO (GU3UKY U
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 MOJENbl0, 3a4ad, MOAPa3yMEBAIOLIUX CAMOCTOSTEIBHOE
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 CAMOCTOSTEIBHOTO IJIAHUPOBAHUS U TMPOBEACHUS
(bu3HUeCKNX SKCIEPUMEHTOB, aHAIW3a W HHTEpIIpeTaruu UHQPOPMAIIHH,
OIPEAEIICHHS] IOCTOBEPHOCTHU MOJIYYEHHOI'O PE3yiIbTaTa;

e CO3[IaHUE YCIIOBMI ISl Pa3BUTHUS YMEHHUI MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOM J1EATETbHOCTH.

Ha wusydenme ¢usukm (6a30BbI ypOBEHBb) HAa YPOBHE CPEIHETO OOIIETro
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 SBIACTCS PEKOMEHIOBAaHHBIM, YYHTENIb JEIIaeT BHIOOD
NIPOBENICHUS JTA0OPAaTOPHBIX PAOOT M OMBITOB C YyYETOM HWHIUBHIYATBHBIX
0COOEHHOCTEM 00yJarOIUXCHI.



COJAEP XAHME OBYUYEHUA
10 KJIACC

Pa3znesn 1. ®u3uka U MeTOAbI HAYYHOI'0 MO3HAHUS

®usnka — Hayka o mnpupone. HayuHble METONBI MO3HAHMS OKPYKAKOLIETO
mupa. Poib 3KCniepuMeHTa M TEOpUM B IPOLECCE II03HAHUA IPUPOJBI.
DKCIepUMEHT B QU3HKE.

MopnenupoBanue (U3MUECKUX SIBJICHUNA M mpoueccoB. HaydHble rumotesbl.
duznyeckre 3aKOHbl U TEOpUHU. ['paHUIIBI TPUMEHUMOCTH (DPU3UUYECKUX 3aKOHOB.
[IpuHLMI COOTBETCTBUSI.

Ponbe u Mecto ¢usuku B (HOPMUPOBAHUU COBPEMEHHON HAyYHOW KapTHUHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIFOIEH.

Jlemoncmpayuu

AHanoroBele U UUQPOBBIE H3MEPUTENbHBIE TPHOOPHI, KOMIBIOTEPHBIE
JNATYUKHU.

Pa3zpnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBmwKeHHE. OTHOCUTENBHOCTh MEXaHWYECKOTO JBIKCHHUS.
Cucrema otcuéra. TpaekTopus.

[Tepemelnienne, CKOpOCTh (CpedHsisi CKOPOCTb, MTHOBEHHAs CKOPOCThb) H
YCKOpEHHE MaTepuajbHOM TOYKHM, UX MPOEKIIMM Ha OCHU CHUCTEMBbI KOOpIWHAT.
CrioxeHue nepeMeIieHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOPEHHOE MPSMOJMHEWHOE IBWxkeHue. [ 'paduxu
3aBUCHUMOCTH  KOOPJIMHAT, CKOPOCTH, YCKOpEHHs, MyTH U MepeMelleHus
MaTepuaJIbHON TOYKUA OT BPEMEHH.

CBoOonHoe nazieHue. Y ckopeHrue CBOOOIHOTO NaJeHusl.

KpuBonunennoe paBukeHue. JIBMKEHHME  MATEpUAIBHOM TOYKH IO
OKPYXHOCTH C MOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, TUHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{leHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHu4yeckre YCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: CIUIOMETD,
JBI)KEHHE CHAPSO0B, LEIHbBIE U PEMEHHBIE MTEpEaavu.

Jemoncmpayuu

Mopenb cucTeMbl OTCUETa, WILTIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JBHKCHUS.

[IpeoOpa3zoBanue TBUKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habmronenue aBwKeHHs Teja, OpOIIEHHOrO IOJA YIioM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenue yckopeHust CBOOOTHOTO MaICHMUS.

Hanpagnenue ckopocTy pu ABMKEHUHU 110 OKPYKHOCTH.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomaol

N3ydyeHrne HEpaBHOMEPHOTO ABHMXKEHHUS C LIENIbIO ONPEAEICHU MIHOBEHHOMN
CKOpOCTH.

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

N3ydeHne NBUKEHHS IapUKa B BA3KOW KUIKOCTH.

N3yuyenue nBuxeHus Tena, OpoIeHHOr0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocurenbHOCcTH  [anmunes. IlepBwii  3akoH  HproToHna.
NuepuumanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unmu cui. Bropoit 3akoH HeroToHa
JUI. MaTepUaIbHOU TOUKM. Tpernit 3aKkoH HproTOHA 111 MarepuanbHbIX TOYEK.

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

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

Tpenue. Buasl TpeHus (mokosi, CKobxeHus1, kauenus). Cuna tpenusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUs U cujia TpeHus nokosd. Koadgduiment Tpenus.
Cuna conpoTHUBIICHUS NPU IBUKEHUU TEJa B KUJKOCTH UJIU Tase.

[TocTynarensHOE U BpalaTeabHOE JIBHXKEHHUE a0COIIOTHO TBEPAOTO TENa.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpauieHus. llnewo cunbl. YcnoBus
paBHOBECUSA TBEPAOIrO TEA.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: MOAUIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBiieHME HHEPIUN.

CpaBHeHME MacC B3aUMOJIEMCTBYIOIINX TEJI.

Bropoii 3axkon HerotoHna.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOopMaIii.

HesecoMocTts. Bec Tena npu yCKOpeHHOM MOBbEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUYEHUS U CKOJIbXEHUS.

YcnoBust paBHOBECHS TBEPAOTO Tena. Buibl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3yuyenue nBmxeHus: Opycka 1o HaKJIOHHOW TUIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pPE3HOBOM 00pasIie, OT ux JaehopMaluu.

UccnenoBanne yclioBHI paBHOBECHS TBEPAOrO Tela, HMEIOLIErO0 OCh
BpAILICHUS.

Tema 3. 3akonvl cOXpaneHusn 6 Mexanuke

Nmnynbc MarepuanibHOM TOUKH (Tena), CUCTEMBbl MaTEpPUAIbHBIX TOYEK.
NmMmnynbc cuibl U U3MEHEHHE HMITYJIbCa Tela. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE NBMXKEHME.

Pabota criibl. MOIIHOCTE CHIIEL.

Kunernueckass sHeprusi mMaTepualibHOW TOUKH. Teopema 00 W3MEHEHHH
KUHETUYECKOU SHEPIUH.

[TorennuanbHas DHEPTHUSL. [TorennumanbHas DHEPIUs YIIPYro
neopMUpoBaHHOW  TpykuHbL.  [loTeHuManbHass  SHeprus Telna  BOJM3U
MOBEPXHOCTH 3EMIIH.

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

VYrpyrue v Heynpyrue CTOJIKHOBEHHUS.

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

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBMXKEHME.

[lepexoa NOTEHIMATBLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JIBYX OJWHAKOBBIX
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 TIOJIOKEHUSI MOJEKYISIPHO-KUHETUUECKOW TEOPUU U MX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep IABUKEHUS U
B3aMMOJCHCTBUS YaCTUL] BewiecTBa. MoJenu CTpPOEHHUS Ta30B, XKUIAKOCTEH U
TBEPJBIX TET U 00BSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ITHX Mojelieid. Macca u
pa3Mepsl Mosekyil. KonnuectBo BemectBa. [locTtosiHaas ABoraapo.

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



Mogens  upeanbHOro raza. (OCHOBHOE  ypaBHEHUE  MOJEKYJISIPHO-
KMHETUYECKOW TEOPUU HJCIHbHOrO raza. AOCONIOTHAas TeMmIepaTypa Kak Mepa
CpeIHEN KWHETUYECKON SHEpPruu TEIUIOBOrO JBMKEHMS dactull rasa. [llkana
temnepatyp KenpBuHa. 1'a3oBbie 3akoHbl. YpaBHeHUe MeHnneneeBa—Knaneipona.
3akoH [lamprona. M3omponeccsl B HACAIBHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BenecTBa. ['paduueckoe mnpencTaBieHUe H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckne YCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbITB, JOKa3bIBAIOIINE JTUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJT OPTaHUYECKUX COCTMHEHUM.

OmnbIThl 110 U PY3UH )KUIKOCTEH U ra30B.

Monenb GpOyHOBCKOTO ABUKEHUSI.

Mogenb onsita llTepHa.

OnbITHI, JIOKA3bIBAIOIIIHE CYIIECTBOBAaHHUE MEXKMOJIEKYJIIPHOT O
B3aUMO/JIEUCTBUA.

Mogens, HILTIOCTPUPYIOIIAs IPUPOY AABICHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSHHUS HJCAJBbHOIO Tasa,
M30MPOLIECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

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

HccnenoBaHne 3aBUCUMOCTH MEXKY MapaMETPAMU COCTOSIHUS Pa3pPEXKEHHOTO
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, KOHBEKIMS, U3Iy4CHHUE. Y JeIbHAs TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TemnoTsl npu Temionepenaye.

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

Btopoii 3akoH TepMoauHaMuku. HeoOpaTuMocTh mpoIeccoB B MIPUPOJIE.

TemmoBble  mamuHbl.  [IpUHOMIBL  OEMCTBUST ~ TEIUIOBBIX  MAallWH.
[IpeoOpa3zoBanus SHEPruM B TEIUIOBbIX MamnHax. Koad@uiueHT mone3Horo
nercTBus TeroBord MammHbL. Ilukn KapHo u ero xosdduimeHT mosie3Horo
NEUCTBUSA. DKOJIOTMYECKUE MPOOJIEMBI TEIUIOIHEPTETUKH.



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

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HSHEPruu Tela MPH COBEPIICHWU PaOOTHI: BBUIET
npoOKu M3 OYTBUIKK TOJ| JIEMCTBUEM CXKAaTOro BO3/lyXa, HarpeBanue s¢pupa B
JATYHHOUW TpyOKe ImyTéM TpeHUsl (BUICOAECMOHCTPAITHS ).

N3meHenune BHyTpEeHHEH SHEprun (TeMIiepaTyphl) Tela Mpy Terionepeaaye.

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

Mopenu napoBoil TypOHHBI, JBUTATENsI BHYTPEHHEr'0 CTOPaHusl, peaKTUBHOIO
JIBUTATES.

Vuenuueckuii sxcnepumenm, 1abopamopHuvle pabonivl

N3mepenue yaenpHONU TEI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanusa eeujecmea. Dazoevie nepexoovt

[TapooOpa3oBanue u koHneHcanusd. Vcnapenue u kumneHne. AOCOMIOTHAS |
OTHOCHUTEIIbHASA BJIAXHOCTh BO3Ayxa. HachelleHHbIM map. YjaenbHas TeEIIoTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATypPhl KUTICHUSI OT JIaBJICHHUSI.

Trépnoe teno. Kpucrammuyeckue u amopdubie Tena. AHU3OTPOIUS CBONCTB
kpuctaiioB. Kuakue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lnaBienune u
KpUcCTaJIu3aius. Y aenbHas TemioTa miasienus. Cyonumanusi.

YpaBHeHHUE TEIIIOBOTO OajaHca.

TexHuueckne YCTpOWCTBA W TMPAKTUYECKOE NPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJOIMU MOITYyUYEHUS COBPEMEHHBIX MAaTEpPUAIOB, B
TOM YHCJIE HAHOMATEPUaIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBolicTBa HACBHIIIEHHBIX TTAPOB.

Kunenue npv noHW>KEHHOM J1aBJICHUMU.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

Habmronenne HarpeBaHus U IUIaBJICHUS! KPUCTALNTMYECKOTO BEIECTRA.

JleMOHCTpanust KpUCTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopHvle pabonivl

N3Mepenne 0THOCUTEIHLHON BJIAXKHOCTU BO3/yXa.

Pa3nen 4. JnekTpoauHaMHUKA
Tema 1. dnexkmpocmamuxa
OnekTpu3aumsi Ted. OJEeKTpUYecKuil 3apsia. JlBa BuAa BIEKTPUUYECKUX
3apsaaoB. [IpoBONHWKM, OUAIEKTPUKU W TOJYIMPOBOJHHMKH. 3aKOH COXPAHEHHS
ANEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3JIeKTpUYECKUN 3apsi.
Onektpuueckoe mnone. Hanpsok€HHOCTh  3iekTpuueckoro mois.  [IpuHinun



CYIIEPIO3ULIAN JJIEKTPUUYECKUX TMOJIEH. JIMHUM HanpsiyKEHHOCTH JJIEKTPUUECKOrO
HOJIA.

PaGora cun  snekrpocraruueckoro  moms.  [lorenmman.  Pa3Hocthb
NOTEHUMANOB. [IpOBOMHMKM M JAMDIIEKTPUKH B DJIEKTPOCTATUYECKOM  IIOJIE.
JlvpnexkTpruyeckas MPpOHULAEMOCTb.

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

TexHu4yecknue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: 3JIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTaTHUUECKash 3allliuTa, 3a3€MIICHHE 3JIEKTPONPUOOPOB,
KOH/JIEHCATOP, KONMPOBAJIBLHBIN arIapar, CTpPYWHbIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M IPUHLINI IEUCTBUS dIEKTPOMETPA.

BzaumonenicTBre HaA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEL.

IIpoBOAHUKH B AIEKTPOCTATUYECKOM IOJIE.

DNeKTpocTaTuuecKas 3amuTa.

JIMDNEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTbh  DJIEKTPOEMKOCTH IIOCKOIO KOHAEHCAaTopa OT IUIOIIaau
IUIACTUH, PACCTOSHUSA MEXKY HUMU U JUAIEKTPUYECKON IPOHULIAEMOCTH.

OHeprus 3apsHKEHHOI0 KOHIEHCATOopa.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3mepenue 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii a1ekmpuyeckuit mok. Toku 6 paziuunsix cpedax

OJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS DJIEKTPUYECKOrO TOKAa.
UcTtounuku Toka. Cuna toka. [IoCTOIHHBIN TOK.

Hanpsixkenue. 3akon Oma i1 yyacTka Lenu.

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

Pabora oanektpuyeckoro Toka. 3akoH Jxoyns—Jlenna. MomiHOCTb
IIEKTPUYECKOTO TOKA.

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

OJIEKTPOHHAsT ~ MPOBOAMMOCTb  TBEPIABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUSI METAJNIOB OT TemIieparypbl. CBEpXIPOBOAUMOCTb.

DneKkTpudecKuid TOK B BakyyMe. CBOWMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOaHUKWY. CobcTBeHHas 17| IIpUMECHAas IIPOBOJAUMOCTh
noaynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lonynpoBogHuKOBBIE TPHUOOPHI.

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



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

TexHudyeckre yCTpoWCTBA M MPAKTUYECKOE MPHUMEHEHUE: aMIIEPMETP,
BOJITMETP, PEOCTaT, HWCTOYHHKU TOKA, OJJIEKTPOHArpeBaTeNbHBIC MPHOOPHI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS], BAKYYMHBIN THO/I,
TEPMUCTOPBI U (POTOPEIUCTOPHI, MOTYIPOBOTHUKOBBIN TUOJI, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenune cuiibl TOKa U HANPSIKEHHUS.

3aBUCUMOCTh COINPOTUBICHUS HWIMHAPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
IUIOLLIAIY MTOMIEPEYHOT0 CEYEHUs U MaTepuaa.

CwmenianHoe COeIMHEHUE MTPOBOJAHUKOB.

[Ipsamoe w3MepeHHne JIEKTPOABMXKYIIEH CHiIbl. KOpOTKOe 3amMbIKaHHE
rajbBaHUYECKOI0 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBHCHUMOCTb COMPOTUBIIEHUS] METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

HckpoBoii pa3psil U MpOBOJIUMOCTh BO3yXa.

OIHOCTOPOHHSAS TPOBOIUMOCTD TUOJA.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomaol

N3ydeHne cMenmaHHOro COEAMHEHNS PE3UCTOPOB.

N3mepenne 37eKTpOABMKYIIEN CHIIbI MCTOYHHUKA TOKA U €r0 BHYTPEHHErO
COIIPOTHUBJICHUS.

HaGntonenue snekrponusa.

MexnpeaMeTHbIE CBA3H

N3yuyenue kypca ¢usnku 0a3oBoro ypoBHs B 10 Kiacce oCylIeCTBISETCS C
Y4ETOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MAaTE€MaTHUKH,
OMOJI0THH, XUMHH, Teorpadvu U TEXHOJIOTUH.

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

Mamemamuxa: pemieHue CHUCTEMbl ypaBHEHHM, JWHEHHas QyHKIUA,
napabosa, runepoosna, ux rpaduKu ¥ CBONCTBA, TPUTOHOMETPHUECKUE (DYHKITHM:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO,
BEKTOPBI U UX IPOEKINN Ha OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonocus: Mmexanmdeckoe NBUKEHHUE B KUBOW mpHpoje, nuddy3us, ocMoc,
TEIJI000MEH HUBBIX OPraHU3MOB (BHJbI TEIUIONEPEAUyH, TEIIOBOE PABHOBECHUE),
AJIEKTPUYECKUE ABJICHUS B )KUBOUM MIPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIIECTBA, MOJSIpHAs Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEN, KUIAKOCTEU U



ra3oB, SJICKTPUUECKHE CBOMCTBA METAJJIOB, AJICKTPOJIMTHYECKAS IUCCOLMAINS,
rajbBaHHKA.

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

Texnonoeus: npeoOpa3zoBaHHE JBUKEHUN C HUCIOJIB30BAHHUEM MEXaHU3MOB,
y4€T TpEeHHUs] B TEXHUKE, MOJIIMIHUKH, HCIOIb30BaHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET M JApPYrue), JIBUraTEIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOIUIBHUK, KOHIUIIMOHEDP, TEXHOIOTUH
MOJIyYEHUSI COBPEMEHHBIX MAaTE€pUalioB, B TOM UHCIE€ HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTAaTUUECKas 3allUTa, 3a3€MJICHHE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYHHBIH OpUHTED, AJIEKTPOHArpeBaTeIbHbIC puOopHI,
AIEKTPOOCBETUTEIbHBIE MPUOOPHI, TaTbBAHUKA.

11 KJIACC

Pasznea 4. JinekrpoauHaMuka

Tema 3. Maznummnoe noje. IneKmpoMacHUMHAA UHOYKYUS

IlocTtosuubie  Marauthl.  B3aummojeiicTBUE  IMOCTOSHHBIX  MAarHHUTOB.
MarautHoe mone. Bektop MarHuTHOM HMHAYKUMM. [IpuHIMO Cyneprno3uiuu
MAarHUTHBIX MoJied. JIMHMKM MarHuTHOM WHAYKUWU. KapTwHa JMHUNA MarHUTHOM
VHJYKIIMHU T10JI1 NOCTOSTHHBIX MArHUTOB.

MarauTtHoe TI0J€ TPOBOAHHMKA C TOKOM. KapTuHa JMHUI WHIYKIUH
MarHUTHOTO TOJISl JIJIMHHOTO MPSAMOTO MPOBOAHMKA M 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHUKA, KaTYIIKU ¢ TOKOM. OnbIT Dpcrena. BzaumoieiicTBue NpoOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOyJIb M HalIpaBlieHUE. [[BrkKeHNE 3apsiKEHHOW YaCTHULIbI
B OJHOPOJHOM MarHuTHOM MoJje. Pabora cuisl Jlopenna.

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

BuxpeBoe »anekTpuyeckoe Tmoyie. ONEKTPOABIKYIIAs CWia HHIYKIUU B
MIPOBOJHUKE, IBUKYIIEMCS TTOCTYIATEIBHO B OAHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NuaykTUBHOCTh.  SIBJIGHME CAaMOMHIYKIIMU. OJIEKTPOABIKYILAS — CHIIa
CAaMOWHIYKIIWH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuYecKne yCTpOWCTBA M MPAKTHUYECKOE MPUMEHEHHUE: ITOCTOSIHHBIE
MarHuThl, 3JIEKTPOMArHUTHI, AJEKTPOABUTATENb, YCKOPUTEIU DSIEMEHTAPHBIX
YaCTHI], UHAYKIIMOHHAS TI€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.

[IpaBuno Jlenua.

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

SIBlIeHME CAMOMHIYKIIUH.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabonvl

N3ydeHrie MarHuTHOTO MOJIS KATYIIKH C TOKOM.

HccnenoBanue aeicTBUS NOCTOSIHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

UccnenoBanne sSBIEHUS SJIEKTPOMAarHUTHON MHIYKIIWH.

Pa3nen S. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUmMHblE KONEOAHUA

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

Konebarenbubiit  koHTYp. CBOOOJHBIE 3JIEKTPOMATHUTHBIE KOJeOaHUS B
UJCAIbHOM KOJeOaTeTbHOM KOHTYype. AHAJIOTHUA MEXKIYy MEXaHUYECKHUMH U
ANEKTPOMarHuTHIMU KojeOanusimu. ®dopmyna TomcoHa. 3akoH coxpaHEHUs
SHEPrUu B UJ€ATbHOM KOJIEOATEIbHOM KOHTYPE.

[IpencraBnenue o 3aTyxaronmx KoueOaHUAX. BBIHYKIEHHbIE MEXaHUYECKUE
koneOanus. Pesonanc. BeiHy)IeHHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHMUs.

Ilepemennblii TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKAa. AMIUIMTYIHOE€ W JEWCTBYIOLIEE 3HAYEHUE CHUJIbI TOKA U
HAIPSKEHHUS.

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

TexHuueckne yCTpOMCTBA MU NPAKTUYECKOE IPUMEHEHHUE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP IIEPEMEHHOI0O TOKA, TUHUU AJIEKTpOIepeaay.

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, 1abopamopuvie 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 31eKmpoOMacHUMHbLE B0JIHbL

MexaHnuueckue BOJHBI, yciaoBusi pacnpoctpaneHus. llepuon. CxopocTb
pacrpocTpaHeHuss W JyiMHa BoJjiHbL. [lomepeyHble W MNPOJOJIbHBIE BOJIHBI.
Nutepdepenius u audpaxiys MEXaHUYeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. Beicora Tona. TemMOp 3ByKa.

DJIEKTPOMATHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS IJIEKTPOMArHUTHBIX 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. [IpuMeHeHue 3JIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLMTBI paUOCBSI3U U TeNEeBUACHUS. Painonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHNE OKPYIKAIOIIEH CpeIbl.

TexHudyeckre yCTpPOMCTBA M NPAKTHUUYECKOE TMPUMEHEHHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas JUArHOCTHMKAa B TEXHHKE U MEAUIIMHE, pajap,
paauonpuéMHUK, TeIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

O6pazoBaHue U pacIpOCTPAHEHHE MOMEPEUHBIX U MPOJI0TBHBIX BOJIH.

Konebmromeecs Teno Kak UCTOYHUK 3BYKa.

HaGmtonenmne orpakeHus: M MPEeTOMIICHUS MEXaHUYECKHUX BOJIH.

Hab6monenune natepdepennmu u qnudpakiini MEXaHUIECKUX BOJTH.

3BYKOBOM PE30HAHC.

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



HccnenoBanue  CBOMCTB ~ JJICKTPOMArHUTHBIX  BOJIH: OTpaKCHUE,
npeioMIIeHHe, noJsipu3anus, 1udpaxius, uHTepdepeHIus.

Tema 3. Onmuka

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

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

[Ipenomiienue cBeta. 3aKOHBI MPETOMIIECHUS CBETa. AOCOMIOTHBIN MOKa3aTelNb
npenomiieHus. llomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbli yros IOITHOTO
BHYTPEHHETO OTPAXKEHHUSI.

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

ColOuparomue u pacceuBaromve JuH3bl. ToHkas mauH3a. DOKycHOE
paccTOsIHME W ONTHYecKash cuia TOHKOM JuH3bl. [locTpoenue uzoOpaxkeHuil B
coOuparolux U paccerBaromux JuH3ax. dopmyna TOHKOW JIUH3bI. YBeIWYEHUE,
JTaBaeMoe JIUH30M.

[Ipenensl MpUMEHUMOCTH T€OMETPUIECKOM ONITHKH.

BonnoBast ontuka. Wurepdepenuus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBust HaOMIOJIEHWS MAaKCUMyMOB M MHUHMMYMOB B HHTep(dEpEHIIMOHHON
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.

TexHu4yeckrue yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHWE: 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. Mojiesb CBETOBOAA.

UccnenoBanne cBOMCTB N300paKeHUH B JTMH3AX.

Mogenu MUKpPOCKOIIA, TEJIECKOIIA.

Habmonenne natepdepeHnm crera.

Hab6mronenune nudpakimu crera.

Habnronenne nucriepcuu cBeTa.

[Tony4yeHnue cnekTpa ¢ MOMOUIBIO TPU3MBI.

[Tony4yenue criekTpa ¢ MTOMOIMIbIO JU(PAKIIMOHHON PEIETKH.

HaGnronenue nonsipusanuu cBera.

Yuenuuecxuii skcnepumenm, 1abopamopnule pabomuwl



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

Pa3pnes 6. OcHOBBI ClIeAJILHON TEOPUH OTHOCUTEIbHOCTH
['paHuibl  NPUMEHUMOCTH  KJIACCMYECKOM  MexaHukd.  llocTynatel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, IPUHIIUI OTHOCUTEIBHOCTH DWHILITEMHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEUIEHUE BPEMEHU M COKpalleHUE
JUTMHBI.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b MacChI C 3Hepmeﬁ U UMITYJIbCOM pCHHTHBHCTCKOﬁ YaCTHUIIbI. BHGPI“I/ISI
ITOKOAI.

Paszpnen 7. KBanToBas ¢pusuka
Tema 1. Inemenmul KBAHMOBOU ONMUKU
®otonsl. opmyna [Inanka cBs3u 3HEpruM GOTOHA C €r0 YaCTOTON. DHEprus
U UMIyJbC (HOTOHA.
OTtkpeiTue u uccienoBanue Gorordpdexra. OnpiTel A. I'. CroneroBa. 3aKOHBI

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

Hapnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JEUCTBUE CBETA.

TexHudyeckre yCTpOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: (POTOIIEMEHT,
dboTomaTuuK, coiHeUHas 6aTapesi, CBETOAUOI.

Jlemoncmpayuu

®oto3(PpdheKT HAa yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

UccnenoBanne 3akoHOB BHeENTHEr0 (poTodddekra.

CBeronuon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

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

BonnoBsie cBoiicTBa yactull. Bomusl e bpoitis. KoprnyckynsipHO-BOJTHOBOM
JTyaliu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3J1y4YCHHE.

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



Jlemoncmpayuu

Mopnens onbita Pesepdopaa.

Omnpenenenue JUIMHBI BOJIHBI JIa3epa.

HabOnronenue inHeHyaThIX CIIEKTPOB U3JIYUYEHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

HabGntonenue nuHeiuaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JIOKA3bIBAIOIINE CJOKHOCTh CTpPOCHMS sAnpa. OTKpbITHE
paanoaktuBHOcTH.  OmbiTel  Pesepdopra 1o ompeneneHuro  cocrasa
paanoakTuBHOro wu3nydeHus. CpoiicTBa anb(a-, Oera-, raMMma-u3iaydeHHUs.
Bimsinue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

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

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

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

SnepHble peakiuu. [leneHue u CUHTE3 SIep.

Anepnsiii peaktop. Tepmosmepubiii cuHTe3. [IpoGiaeMbl B MEPCIIEKTHUBBI
SAIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACTIEKTHI IAEPHOU SJHEPTETUKHU.

DneMeHTapHbl€ YacTULbl. OTKPBITHE IO3UTPOHA.

Meto/bl HaOJIIOIEHUS M PETMCTPAIUK 3JIEMEHTAPHBIX YACTHLL.

dyHIaMeHTaIbHbIE B3auMOeHCTBUS. EMUHCTBO u3nueckoi KapTUHBI MUPA.

TexHu4yeckre yCcTpouCTBa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, KaMmepa
Bunbcona, sigepHblil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€T4YMK MOHU3UPYIOIINX YaCTHLI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomuol

WccnenoBanuie TpeKoB YacTull (M0 TOTOBBIM (OTOrpadusim).

Pasjges 8. DiieMeHTBI ACTPOHOMUM M aCTPOPU3MKH

Otanbl pa3BUTHS acTpoHoMuU. [IpukinagHOe 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMUH.

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

Conneynas cucrema.

Comuue. ConHeuHass akTUBHOCTh. Mcrounuk sHeprum ConHUA W 3BE3N.
3BE3MBI, UX OCHOBHBIE XAPAKTEPUCTHUKHU. J(MarpaMma «CIEKTPAJIBHBIM KJIacc —
CBETHUMOCTb». 3BE3/Ibl TJIABHOM MOCIEAOBATEIbHOCTU. 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. Pacmmpenne Beenennoit. 3akon Xa06ma. Pazberanue rajiakTuk.
Teopus bonbmoro B3peiBa. PenukroBoe nsnydeHue.

Macumrabnas crpykrypa Beenennoil. Meraranakruka.

Hepemiénnnlie npobsieMbl aCTpPOHOMUMU.

Vuenuueckue nabnooenus

HalGmtonenuss HeBOOpYKEHHBIM TJ1a30M C UCIOJIIB30BAHUEM KOMIBIOTEPHBIX
NPWIOKEHUI JJIsI ONpEeIeIICHUs MOJI0KEHUSI HEOECHBIX 00BbEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3aus1 CEBEPHOrO MOMyIIApUs U SIPKUE 3BE3IBI.

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

O6o0mariee NOBTOpPeHUE

Ponpr ¢Qu3ukm u acTpoHOMHHM B 3KOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJILHOM M ATUYECKOM cepax NesTeIbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKH
U aCTPOHOMHUU B COBPEMEHHOM HayYHOM KapTHHE MHpPA, pOJib GU3HMUECKON TEOPHUH
B (OpPMHpPOBAHWM TIPEJCTABICHUNA O (U3UYECKONM KapTUHE MHUpPa, MECTO
bu3NYEeCKON KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJIEHUMN O TIPUPOJIE.

MexnpeaMeTHbie CBA3H

N3yuenne xypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce ocyliecTBisieTcs: ¢
YUYETOM COJEPKATEIBHBIX MEXKIPEIMETHBIX CBS3€M C KypcaMH MAaTEMAaTHUKH,
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 CUCTEMBl YPAaBHEHUM, TPUTOHOMETPUYECKUE
(GyHKIIUU: CUHYC, KOCHHYC, TAHTE€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXIECTBO, BEKTOPBI M MX IMPOEKLUWH HA OCH KOOPAWHAT, CIIOKECHHE BEKTOPOB,
IIPOU3BOJIHBIEC DJIEMEHTAPHBIX (YHKIMM, NpPU3HAKK TOA00USI TPEyTrOJbHUKOB,
oTpeeNieHHe IIOIIAN IOCKUX PUTyp U 00bEMa Tell.

buonoeus: »nekTpuueckue SBICHHUS B JKHBOW MPHUPOJE, KoJieOaTeIbHBIC
JIBW)KEHUS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOU NMPUPOAE, NCUCTBUE
paanauy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMUECKasi CTPYKTYpa TBEPIBIX
TET, MEXaHU3Mbl OOpa30BaHMS KPUCTAUIMUECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJu3.



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

Texnonoecus: NWHUAUA DJIEKTPOIIEpENad, TEHEpPaTOp IMEPEMEHHOro TOKa,
3JIEKTPOJIBUTaTENb, MHAYKIHWOHHAS I1€Yb, pajaap, PaaAWONPUEMHUK, TEIEBU3O0D,
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 mnpenmera «®Dusnka» Ha YpPOBHE CpeaHEro oOIlero
oOpazoBaHus (0a30BbI YPOBEHB) JOJKHO OOECIEUUTHh JIOCTUKEHUE CIIETYIOIIUX
JMYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTENbHBIX PE3YIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHI

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(hOpMHPOBAHHOCTH TPAXKIAHCKOMN MO3UIIMUA 00YUaAIOIIErocst KaK aKTUBHOTO U
OTBETCTBEHHOTO WIE€HA POCCUICKOTO OOIECTRA;

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 COIMATIbHBIMA MHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU JIEITENBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUS :

c(hopMUPOBAHHOCTH POCCUNCKOU TPaKIaHCKOH UJICHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

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

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI M IIEHHOCTH, B TOM YHCIE B
JEATEIbHOCTH YUYEHOT0;

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 JIEHCTBUI B OKpYXkKAloIeH cpelie Ha OCHOBE
3HAHUS LEJIed YCTOWUYMBOIO Pa3BUTHS YEIIOBEYECTBA;

pacIIMpEeHNE OIbITa JEATCIPHOCTH 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
U3y4eHHs: (UMK  OCYIIECTBISATh  NPOEKTHYI0O U HCCIENOBATENbCKYIO
NESTENHHOCTh NHIWBUIYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUA
ba3oBble j1ornueckue 1eicTBus:
CaMOCTOSAATENTLHO  (OpMYJIMpPOBaTH W AKTyalIM3UpOBaTh  MpoOIiEeMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
OMpENENATh IENHU JEeITEIbHOCTH, 3aJlaBaTh MNapaMeTpbl U KPUTEPUU HX
JOCTHKEHUS;
BBISIBIIITh  3aKOHOMEPHOCTHM W MNPOTHUBOPEYUS B  PacCMaTpUBAEMBbIX
bu3MUECKNX SBIICHUSX;
pa3pabarbiBaTh IUIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a HMEIOIINXCS
MaTepUaJbHBIX U HEMATEpUaIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIEATEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJSIM, OIIEHUBATh PUCKH MOCIIEICTBUI A€ TEIbHOCTH;
KOOpPJAMHUPOBATh U  BBINOJHITH pabOTy B  YCIOBUSX  PEaAbHOIO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOIIEM.
ba3zoBble ucciaegoBaTe/ibCKue 1efiCTBUS !
BJIQJIETh HAYYHOM TEPMHUHOJIOTHEH, KIIIOYEBBIMU MOHSATUSIMH M METOJaMHU
(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 MTO3HAHNS,

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,
KPUTHUIECKU OIICHUBATH UX JIOCTOBEPHOCTH, IPOTHO3MPOBATH 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
KHU3HEICATEITHHOCTH;

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 ¢ unpopmanmei:

BJIAJICTh HABBIKAMU TMOJy4YeHUs WHPOpMAIUK (HU3UYECKOTO COICPKAHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CaMOCTOSATEIHLHO OCYIICCTBIISITH IIOWCK, aHAJIM3,
CUCTEMATHU3AIMI0 W HMHTEPIPETAINI0 WHGOPMAIIMU Pa3IUYHBIX BHJIOB U (opm
IPEJICTaBIICHUS;

OILICHUBATh JOCTOBEPHOCTh MH(OPMAIINH;

UCIIONIb30BaTh  CPEACTBA  WH(MOPMAIMOHHBIX ¥  KOMMYHUKAITMOHHBIX
TEXHOJIOTUH B PENICHUU KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPTaHHU3AIIMOHHBIX
3a1a9 ¢ CcOOMIoJIecHHeM TpeOOBaHUN JProHOMHUKH, TEXHUKH O€30IacHOCTH,
TUTHCHBI, PECYypcOCOepEeKEeHHs, TMPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OpPMaIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PM3MUYECKOTO COACpXKaHUS B pa3jIMYHBIX (dopMarax ¢
y4€TOM Ha3Ha4YeHHS MH(DOPMAIIMU U TIEJIEBOM ayTUTOPHUH, BHIOUpasi ONTUMATIBLHYIO
dbopMy TIpeiCTaBICHUS U BU3yaJTU3AITHH.

KoMMyHHKaTHBHbIE YHHBeEpPCAJbHbIE Y4eOHbIe TelCTBUS:
OCYIIECTBIIATH OOIIEHUE HA YPOKaX (PU3UKHU U BO BHEYPOUHOU JCATEIHHOCTH;
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 TEMATHKY M METOJIbl COBMECTHBIX JEHUCTBHA C Y4YETOM OOLIUX
MHTEPECOB U BO3MOYKHOCTEMN Ka)X10Tr0 YieHa KOJIJICKTHBA,

IIPUHUMATh  LEJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPAWHHUPOBATh JCHUCTBUS MO €€ JOCTHXKEHUIO: COCTABIATH IUIAH JCHUCTBUU,
pacupenensTh poiu € y4ETOM MHEHHMM YYaCTHHKOB, OOCYXIaThb pe3YJIbTaThl
COBMECTHOM paboTHl;

OLICHUBATh KAauyeCTBO CBOEr0 BKJIAJa M KaXXJOr0 yYaCTHUKA KOMAaHIbI B
o0l pe3yabTar 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 1elicTBUSA
Camoopranusanus:

CaMOCTOSITETILHO OCYIIECTBJISATh MO3HABATEIbHYIO NIESATEIBHOCTh B 00JACTH
GuU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHBIC 3a]1a4H;

CaMOCTOSITETILHO COCTABIISITh TUIAH PEIICHHUS PACUETHBIX M KadyeCTBEHHBIX
3a/1a4, TUTaH BBITIOJIHEHUS MPAKTUYECKOW pabOThI ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTEHUM;

JIaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

pacIIMpsATh paMKH Y4eOHOT0 MpeaMeTa Ha OCHOBE JTMYHBIX MPEITOYTCHHIA;

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

OIICHUBATh IPHUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO W TPOSBICHUIO DSPYAMIMM B 00JaCTH
(bu3MKHU, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, YMOLIIMOHAJIbHBII HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYAIlMsIM, BHOCHTh KOPPEKTHBHI B JIEATCIHHOCTD,
OLICHMBATh COOTBETCTBHE PE3YIbTATOB IIEJISIM;

BJIQJCTh  HABbIKAMHU  TO3HABAaTEIbHOW  peQUIeKCUU KaK  OCO3HAHUSA
COBEpINAEMbIX JIEUCTBHA ¥ MBICTUTEIBHBIX TIPOIECCOB, WX PE3yJIbTATOB U
OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI pedIIeKCUM ISl OLIEHKH CUTYalllH, BEIOOpa BEPHOIO
pElICHHS;



YMETh OIICHUBAaTh PHUCKHM W CBOECBPEMEHHO TNPUHUMATH PEMICHUS 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 OMIHOKH.

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

CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE SMOITMOHATILHOE
COCTOSIHHE, BUACTh HAIPaBICHUS PA3BUTHS COOCTBEHHOW 3MOITMOHATBLHOU CQEpHI,
OBITH YBEPEHHBIM B ce0e;

cCaMOpETyJIUPOBaHUs, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh QJaNTHPOBATHCA K
AMOIIMOHAIBHBIM H3MEHEHHSIM H MTPOSIBIISATH THOKOCTH, OBITH OTKPBHITHIM HOBOMY;

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

SMIMATHH, BKIIOYAIOIICH CTOCOOHOCTh TIOHUMATh SMOIIMOHAIBHOE COCTOSTHHE
JIPYTUX, YYUTBIBATH €r0 TMPH OCYIIECTBICHUU OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHUIO M CONIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAIOIIHNX CITIOCOOHOCTH BBICTPAUBATh OTHOIICHHUSI
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, TIPOSBIIATh MHTEPEC U pa3peliaTb KOHQIUKTHI.

HNPEIMETHBIE PE3YJIBTATDBI

K konmy obyuenuss B 10 kJjacce mpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOUIUXCS YMEHHUI:

JIEMOHCTPUPOBATh HA TpUMEpax poyib U MeCTOo (pu3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHUpA, B Pa3BUTHUH COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B IPAKTUYECKOU JIESITEIIbHOCTH JIHOJIEU;

YUUTHIBATh TPAHUIIBl TPUMEHEHHUS U3YUYCHHBIX (PU3UYECKUX MOJEIICH:
MaTepHualibHasl TOUKa, UHEpIUalIbHasl CUCTeMa OTcu€Ta, abCOIMIOTHO TBEPOE TEIIO,
WJICaJIbHBIN ra3, MOJEIHU CTPOCHHUS Ia30B, KUIAKOCTEW U TBEPABIX TEJ, TOUCUHBIN
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  MPSMOJIMHEHHOE
JBIDKCHHE, CBOOOJHOE TAJ€HHUE TeJ, JBIKEHHE I10 OKPYXHOCTH, HWHEpIUS,
B3auMoziercTBHE Tel, Tuddy3us, OpOyHOBCKOE IBIKEHHE, CTPOCHUE JKUJKOCTEH
U TBEPJIBIX TEII, K3MCHEHUE 00bEMA TeJI IIPU HAarpeBaHUM (OXJIaXKICHUH), TSIZIOBOE
paBHOBECHE, HCIApEHHUE, KOHJIEHCAIMs, IUIaBJIEHUE, KPUCTA/UIM3alUsl, KUICHUE,
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 JBUXKEHUE, HCIOJb3ys (PU3NUEeCKHE BEITUYHUHBI:
KOOpJMHATa, MyTh, TMEpPEeMEIICHUEe, CKOPOCTh, YCKOpPEHHE, Macca Teja, Cua,
UMITYJIbC TE€Ja, KHHETUYECKasi dHEPTHs, MOTEHIMaIbHAsl SHEPrusi, MeXaHU4ecKas
paboTta, MexXaHWYEeCKass MOIIHOCTh; MpPU OMNHCAHWU TPABWIHHO TPAKTOBATH
(bU3UYECKUI CMBICI HCHOJBb3YEMbIX BEIMYMH, MX OOO3HAYCHHUS U EIUHUIIBI,
HaXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEJIUYWMHY C JAPYTHUMHU
BEIIMYMHAMU;

OMUCHIBATh M3YYEHHBIE TEIUIOBBIE CBOMCTBA TE€JI M TEIUIOBBIE SIBJICHUA,
UCTIONBb3ys (U3MYECKUE BEJIIMYMHBL: JaBJICHUE Ta3a, TeMmIepaTrypa, CpeaHss
KHHETHUYECKasl SHEPTUs XaOTHYECKOT'O JBIDKCHHS MOJICKYJI, CpeIHEKBaApaTHIHAS
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSSI JHEprusi, pabora rasa,
KO3 (PUIIMEHT TMOJE3HOr0 JEUCTBUSI TEIUIOBOIO JIBUTATElNsl; MpPH ONHUCAHUU
NPaBUIBHO TPAKTOBaTh (U3UYECKUM CMBICI HCIOJIB3YEMbIX BEIMYUH, HX
o003Ha4YeHUsT U €IUHMIBI, HAXOAUTh (POPMYJbI, CBS3BIBAIOIINE JaHHYIO
(¢u3nUecKyo BEIUYNHY C IPYTUMHU BEIMYUHAM;

OMUCHIBATh U3YYEHHBIE AICKTPUUECKUE CBOMCTBA BEILIECTBA U DJICKTPUUECKUE
siBJIeHUST (TIPOLIECChI), UCTIONB3Ys (DU3NUYECKUE BEIUYUHBI: SJIEKTPUUECKUN 3apsi,
3JIEKTPUYECKOE T0JI€, HAMPSIKEHHOCTD IMOJIs1, MOTEHIIMAN, PA3HOCTh MOTEHIMAJIOB;
Py ONHCAHWHM IIPAaBWJIBHO TPAKTOBAaTh (DU3UYCCKHH CMBICI HCIIOIb3yEeMbIX
BEJIMYMH, UX OO0O3HAYEHUS M EIUHUILIbI; YKa3biBaTh (HOPMYJIbI, CBSI3bIBAIOLIUE
JTAHHYIO0 (PU3MYECKYIO BEIMUMHY C IPYTUMH BETUUUHAMU;

aHAJIU3UPOBATh (DM3UUYECKHUE MPOILECCHI U SBJICHUS, UCIOIB3YS (PU3HUECKUE
3aKOHBI W MPUHITUIIBI: 3aKOH BceMupHoro Tarotenus, |, 11 u Il 3akonsr HeroToHA,
3aKOH COXpaHEHMUS MEXaHMYECKOW DSHEPruu, 3aKOH COXPAaHEHUS UMITYJIbCa,
NPUHIMIT CYMEPIO3UIIMA CHWJI, TMPUHIIUI PABHOINPABUS HHEPHHUAIBHBIX CHUCTEM
OTCYE€TA, MOJICKYJISIPHO-KMHETUUYECKYIO TEOPHUIO0 CTPOCHMS BEIIIECTBA, TI'a30BbIC
3aKOHBI, CBS3b CPEAHEH KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
a0COJIFOTHOM TeMmepaTypou, MEPBbIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHCHUS
AJICKTPUYECKOro 3apsiia, 3akoH KyioHa, mpw 3TOM pas3iuyaTh CJIOBECHYIO
(GhOpMyYIHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHWE W YCIOBHUS (TpaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHSTH OCHOBHBIE TPUHIMUIIBI JICUCTBUSL MalllMH, TPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3ivyarh YCJIOBHS HUX O€30MaCHOr0 MCIOJIb30BaHUS B
MOBCEIHEBHOM )KU3HH;

BBITIONTHATh JKCIEPUMEHTBI TI0 HCCIECIOBAHUI0 (U3UYECKUX SIBICHUUA W
MPOILIECCOB C HCIOJIb30BAaHUEM TMPSIMBIX U KOCBEHHBIX H3MEPEHUM, MPU STOM
dbopmynupoBath npoOiemMy/3ajadyy W TUIOTE3y Y4YEOHOro HSKCIEpUMEHTa,
coOupaTh YCTaHOBKY W3 MPEIIOKEHHOTO 000pYyIO0BaHUS, TPOBOAUTH OIBIT W
(GbopMynHpOBaTH BHIBOMBL;

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

UCCIIEIOBAaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMH  BEIMYMHAMHU  C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHHM, MPU ATOM KOHCTPYUPOBATh YCTAHOBKY,
(bukcUpoBaTh PE3yNbTAThl IMOJYYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B
BUJIE TAOIUIT U TpaUKOB, I€TaTh BHIBOJBI IO pe3yiIbTaTaM UCCIIEIOBAHNUS,

coOo1aTh mpaBuia 0€30MacHOrO TpyAa NpH MPOBEICHUM HCCIETOBAHUIA B
paMKax y4eOHOro OHKCIIEPUMEHTa, Y4eOHO-UCCIEOBATEIbCKOW W MPOECKTHOU
JESITENHHOCTU C HCMOIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB U J1AOOPATOPHOTO
000py10BaHUS;

pelmarb pacy€THhle 3aJaud C SIBHO 3aJaHHOM (PUM3MYECKOW MOJENbIO,
UCIIOJIB3Ysl (PU3MUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAIW3a YCIOBUS 3a/1a4u
BBIOMpATh (PU3NYECKYI0 MOJENb, BBIACIATh (PU3NYECKHE BEIUYUHBI U (HOPMYIIHI,
HEOOXOMUMBIE NIl €€ PElIeHUs, MPOBOAUTH PACUYEThl M OIICHHBATH PEATHHOCTH
MOJIYYEHHOI0 3HaUeHUsI (PU3NUECKON BETUYUHBI;

peniaTh Ka4eCTBEHHBIC 3a/1a4l: BHICTPAUBATh JJOTUYECKU HEMPOTHUBOPEUUBYIO
LEMOYKY pacCyXICHUM C OMOpON Ha HU3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
(bU3HUYECKHE SIBICHNUS,

UCIIOJIb30BaTh ~ MpPU  PELIEHMH  y4eOHBIX  3aJa4  COBPEMEHHBIE
UH(OPMAIIMOHHBIC TEXHOJOTUH ISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIMU
U TIpEJICTaBlIeHNs Y4eOHON M HAyYHO-TIOMYJISIpHOM MH(OpMAIIUHY, TTOIYICHHONW U3
Pa3JIMYHBIX UICTOYHUKOB, KPUTUYECKU aHAIM3UPOBATh MOTYyYaeMyt0 HH()OPMALIHIO;

MPUBOAUTH MPUMEPHI BKJIJIa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE MPOIIECCOB OKPYXKAIOIIEr0 MHUpPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHUM;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAHMS MO (PU3MKe B TOBCETHEBHOW KU3HH
JUIsl obecriedeHus: 6€30MacHOCTU MpU OOpalEeHUU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPONCTBAMHU, JIJISi COXPAHEHHUS 370POBbSI M COOJIOJEHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYIKAIOIIEH CPEE;



paboTaTh B TpyIIEe C BBIIOJHEHUEM PAa3IUYHBIX COLUAIBHBIX pPOJIEH,
IUIAHUPOBATh pabOTy TPYyMIMbl, PAUUOHAIBHO pacHpeneisTh OOSI3aHHOCTH H
IUIAHUPOBATh JEATEIBbHOCTh B HECTAHAAPTHBIX CUTYaLUAX, al€KBaTHO OLICHUBATh
BKJIaJ] KQKJIOT0 U3 YYaCTHUKOB I'PYIIBI B PELICHNE pacCMaTPUBAEMON 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 PAa3BUTHM COBPEMEHHOW TEXHUKHU WU
TEXHOJIOTUH, B MPAKTUYECKON AEATEIBHOCTU IIOAEH, LIEJIOCTHOCTh U €IUHCTBO
(pu3nYecKoil KapTUHBI MUPA;

YUUTBHIBaTh TPaHULIBl NPUMEHEHUS W3YYEHHbIX (PU3NYECKUX MOAEINeH:
TOYEUHBINA IEKTPUYECKUM 3apsl, JIyd CBETA, TOYCYHBIM UCTOYHUK CBETA, SEpHAs
MOJIeSIb aTOMa, HYKJIOHHAas MOJEJIb aTOMHOIO Sijpa MpH pelIeHUH (PU3NYECKUX
3az1ay;

pacrno3HaBaTh (pU3NUECKHE SIBICHUS (IPOLECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMHUKHN U KBAHTOBOW (PU3UKH: AJIEKTpUYECKAs MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JEHUCTBUS TOKA, B3aUMOJICHCTBHE
MarHuToB, JJIEKTPOMAarHUTHAasT MWHAYKUUS, JCHCTBUE MAarHUTHOTO IIOJIA Ha
OPOBOJHUK C TOKOM W JBWXKYUIUHCS 3apsij, dJIEKTPOMArHUTHbIE KOJICOAHHS U
BOJIHBI, TPSAMOJIMHEMHOE PACIPOCTPAHEHHUE CBETA, OTPa)XECHUE, IPEIOMIICHHE,
uHTeppepeHuus, audpakuus W OOJsApU3alMs  CBETa, JHUCIepCUsi CBETa,
dbotoanexkTpuueckuit 3pdekt (poroaddekrt), cBeToBOE NaBiIcHNE, BOSHUKHOBEHHE
JIMHENYATOro0 CHEKTpa aroMa BOJOPOAA, €CTECTBEHHass M HCKYyCCTBEHHAas

PaIMOaKTUBHOCTb;
OMKUCHIBATh W3y4YEHHbIC CBOMCTBA BEIIECTBA (AJIIEKTPUUYECKHE, MArHUTHBIC,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  Pa3IMYHBIX  Cpel) |

ANIEKTPOMArHUTHBIE SBJICHUS (TIPOLIECCHI), UCIONB3Yysl (PU3UYECKHE BEITUMYUHBI:
ANEKTPUYECKUHN 3apsl, CWIA TOKA, DJIEKTPUUECKOE HANPSIKEHUE, DJIEKTPUYECKOE
CONMPOTHUBJIEHUE, PAa3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYINAS CHiia, paboTa TOKa,
UHIYKLIHUST MarHUTHOro mojsi, cuia Ammepa, cwia JlopeHiia, MHIYKTHBHOCTb
KATYIIKW, JHEPrus JJIEKTPUYECKOrO W MArHUTHOIO IIOJEH, MEPUOJ M YacToTa
KoneOaHuii B KoJieOaTeNbHOM KOHTYpe, 3apsij M Ccuila TOKa B Mpolecce
rapMOHUYECKUX AJIEKTPOMAarHUTHBIX KoJieOaHWi, (HOKYCHOE paccTosHuEe U
ONTHYECKasl CuUjia JIMH3bI, TPU OMHCAHWM MPABUIBLHO TPAKTOBATh (HHU3MUECKUI
CMBICIT HWCIIOJIb3YEMBIX BEIWYMH, WX OOO3HAYCHHWS W EIWHHIIBI, YKa3bIBaTh
(GopMynbl, CBA3BIBAIOUIME JIaHHYIO (U3UYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;

ONMUCBHIBATh W3YYCHHBIC KBAHTOBBIE SBIEHUA M IPOLECCHI, HCIOJIb3Ys
¢u3nyeckue BETUYHHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, [JIMHA BOJHBI H



4acToTa CBETa, DHEPTUsi U UMNYJIbC (POTOHA, MEPHO]] ToJypacaja, SHEPrus CBSI3U
ATOMHBIX SiJIep, NpPU OIMUCAHWM TMPABWIBHO TPAKTOBaTh (DU3NUYECKUN CMBICI
UCIIOJIb3YEMbIX BEIIMYMH, MX OOO3HAYEHUS U €IUHMUIIbI, YKa3bIBaTh (OPMYIIHI,
CBS3BIBAIONINE JIAHHYIO (U3WYECKYI0 BEIUYWHY C JPYTUMH BEITUYMHAMH,
BBIYUCIIATH 3HAaUeHUE (PU3NYECKOUN BEITMYHNHBI,

aHAIM3UPOBATH (PU3UYECKHUE TMPOIECChl U SIBJICHUS, UCIONB3YsS (Pu3nyeckue
3aKOHBbI M MPUHLUIBL: 3aKOH OMa, 3aKOHBI MTOCJIEA0BATEILHOIO U NapaJlIEIbHOIO
COCOUHEHUS TPOBOJHUKOB, 3aKOH J[koyns—JIeHna, 3akoH 3IEKTpOMAarHUTHOU
WHYKIUH, 3aKOH MPSMOJIMHEHHOI0 PACIpOCTPAHEHUS CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI IMPEJIOMJICHUSI CBETa, ypaBHeHUE DiHIITeHa mis Qororddekra,
3aKOH COXpPAaHEHUs SHEPTvH, 3aKOH COXPAHEHUsS HMMIIYJIbCa, 3aKOH COXpPaHEHUs
AJIEKTPUYECKOTr0 3apsijia, 3aKOH COXPAHEHUsI MACCOBOI'0 4ucia, moctyiatel bopa,
3aKOH PaJIMOaKTUBHOIO pacmaja, Mpu 3TOM pa3iudaTh CIOBECHYIO (DOPMYITUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAKEHHWE U YCJIOBHUS (TpaHUIbl, 00JIACTH)
PUMEHUMOCTH;

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

CTPOMTh W OIKCHIBATh M300pAKEHHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIEPUMEHTBI MO HCCIENOBAHUIO0 (U3UYECKUX 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
bopMyIUpPOBATH BHIBOJIBL;

OCYIIECTBIJISITH MIPSIMbIE M KOCBEHHBIE U3MEPEHUs (PU3NUECKUX BEIUYUH, TIPU
ATOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUsI W HUCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLIEHKHU IOTPEITHOCTEN U3MEPEHHU;

UCCJIE0BaTh 3aBUCUMOCTH (DU3MYECKUX BEIMYUMH C HCMOJIh30BaHUEM
OpSMBIX HW3MEPEHUM: TpPU OSTOM KOHCTPYUPOBATh YCTAaHOBKY, (UKCHPOBATH
pe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIMYMH B BHUJE TAOIUI U
rpaduKoB, AeIaTh BHIBOABI 10 PE3yJbTaTaM UCCIICIOBAHNS;

coOJro1aTh MpaBuia 0€30MacHOrO TpyAa MPU MPOBEACHUU UCCIEAOBaHUN B
paMKax y4eOHOro OHKCIIEPUMEHTa, Y4eOHO-UCCIIEeIOBATEIbCKOW U MPOEKTHOM
JIESITENHbHOCTA C HCIOIB30BAHUEM HM3MEPUTEIBHBIX YCTPONCTB U J1AOOPATOPHOTO
000py10BaHUS;

pemaTth pacu€THbIE 3aJa4dl C SBHO 3aJlaHHOW (PU3MYECKONW MOJIETBIO,
UCTIOJB3Ysl (PU3MUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAIM3a YCIOBHS 3a/1auu
BBIOWpATh (PU3NYECKYIO MOJIENb, BBIJACIATh (PU3NUYECKUE BETUYUHBI U (HOPMYIIHI,



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

pelIaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHYECKH HEPOTUBOPEUYUBYIO
LENOYKY pacCyXIEHHIl € ONOpOd Ha W3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
buznUecKue sIBICHNUS;

UCNOJb30BaTh  MpPU  pPEUIEHMM  y4yeOHBIX  3aJad  COBpPEMEHHbIE
UH(POPMAIIMOHHBIE TEXHOJIOTUHU ISl TIOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIPETALIIU
U TIPEACTaBIICHUS] yUeOHONW M HAYYHO-TIOMYJISIPHON HH(OpMAINH, MOTyYeHHON M3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH AHAJIM3UPOBATH MOIYYaeMYI0 HH(OpMAIIHIO;

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 o0ecriedeHus: 6€30NacHOCTU MpU OOpalEHUU ¢ MPUOOpPaMU U TEXHUYECKUMU
yCTPOMCTBAMH, JUIsl COXPAHEHUs 3/10pOBbs M COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOIr0
MOBEJICHUS B OKPYXKAIOLIEH CPEIE;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBOo 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
Pasznen 2. MEXAHUKA
bubmuorexa [IOK
21 Kunemaitka > https://m.edso00.ru/7f41bf72
bu6mmorexa [IOK
2.2 7
Hlunamika https://m.edsoo.ru/7f41bf72
bubmuorexa [IOK
2. 1 1
3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 httos://m.edso0.ru/7f41bf72
Hroro no pazueny 18
Pa3nen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM bub6mmoreka [IOK
3.1 9 1
TEOpUHU https://m.edsoo.ru/7f41bf72
bu6nmoreka [IOK
3.2 O 10 1
CHOBET TEPMOAMHAMIIH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEIIECTBA. 5 bu6nunorexa LIOK

@Da30BbIe NEPEXOIBI

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



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

Hroro no pazueny 24
Paznen 4. DJIEKTPOAUHAMUKA
bubmuorexa [IOK

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

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

Hroro no pazgeny 22

PeszepBHoe Bpemsi 2

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/1esi0B U TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pazpnen 1. JIEKTPOAUHAMUKA
11 MarunuTtHOe noje. DIeKTpOMarHuTHas 1 1 3 bu6mmoreka [IOK
' UHIYKIHS https://m.edsoo.ru/7f41c97¢
Hroro no pazueny 11
Pazjnen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHu4eCKHUE U JIEKTPOMArHuTHbBIE 9 1 bu6muoreka [IOK
' KoJ1e0aHus https://m.edso0.ru/7f41¢97¢
MexaHu4yeckre U IeKTPOMarHUTHbIE bu6nuorexa LIOK
2.2 ) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
2.3 O 10 3
Hia https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

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



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

4.3 AToMHOE PO 5

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

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

Wroro no pazneny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMMUU U ACTPOPU3ZUKHU

5.1 DneMEeHTBl aCTPOHOMHUU U aCTPOPU3UKU 7

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

Hroro no pazneny 7

Pa3nea 6. OBOBIIAIOIIEE IOBTOPEHHUE

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

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68



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




HNOYPOYHOE IIVTAHUPOBAHHUE

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



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

HuepunanbHble CUCTEMBI OTCYETA.
Ilepssriit 3akoH HeroTOHA

https://m.edsoo.ru/ff0c3be8

Macca Tena. Cuna. [Ipunnun

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

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

11 TsokecTH. [lepBast kocMuueckas bubamorera LOK

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

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

13 Cuia ZznpOTHBneI({qu:I npu z[B;i(eHI/H/I bubmorexa LIOK

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

14 JBUKEHHE a0COIOTHO TBEPAOTO Tea. bu6mmorexka [IOK
MowmeHnT cuibl. [Tneuo cuibl. YcenoBus https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPAOTO TEJIA
HMMiynec MaTepuanbHOU TOUKH,

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

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

17 [ToreHuunanbHast SHEPTHUS. bubnnorexa [IOK



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

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

https://m.edsoo.ru/ffOc461a

18

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

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

19

20

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

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

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

21

OcHOBHBIE TOJIOKEHUS MOJIEKYISPHO-
KMHETUYECKON TeOprH. bpoyHOBCKOE
newkenue. Auddysus

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

22

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

23

Macca monekyi. KonngyectBo
BeniecTBa. [locrossHHas ABoraapo

24

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



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

Lenscus

Hneanpusiii raz 8 MKT. OcHoBHOE

bubmuorexa [IOK

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



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
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npupojae. Bropoii 3akoH
TEPMOJTUHAMUKH

https://m.edsoo.ru/ff0c6230

[Tpunuun aevicteus u KIIJ TernmoBoi

bu6numoreka [IOK

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

3apsa. J{Ba BUIA SJIEKTPUUECKHUX

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

[TpoBOOHWKY, AUINEKTPUKHU U

46 [IOJIYIIPOBOTHUKH. 3aKOH COXPaHEHUS bubnnorexa [IOK
yip ' p https://m.edsoo.ru/ffOc6bcc
AIIEKTPUYECKOTO 3apsaa
B3aumoneiictBue 3apsiioB. 3aKoH
47 Kynona. Toye4HbI 371€KTpUUECKUI bubmmorexa [OK
Y ' p https://m.edsoo.ru/ffO0c6ce4
3apsin
Hanpsixk€HHOCTB 2JIEKTPUYECKOTO
48 noJist. [IpuHnun cynepnozunun bubmmorexa [IOK
AJIEKTPUYECKHX NoJed. JInnun https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
PaboTa cui 31eKTpoCTaTHUeCKOro
49 nons. ITorenmman. Pa3HocTs bubmmorexa [OK
) ) https://m.edsoo.ru/ff0c6f00
[IOTEHIHAJIOB
[IpOBOIHUKN U OUDIIEKTPUKHU B
50 3J1peKT OCTATUYECKOM HOI?IG bubmmorexa [OK
p ’ https://m.edsoo.ru/ff0c7018
JusnexkTpudeckasi MpOHUIIAEMOCTh
bu6nmoreka [IOK
51 DnekrpoéMrocTs. Konaencaro
R A P https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTD IITIOCKOTO
52 KOHEHCATOpa. DHEPrUs 3apsKEHHOT'O bubmmorexa [OK
pa- p p https://m.edsoo.ru/ff0c72c0
KOH/ICHCATOpa
53 JlabopaTtopHast pabota "H3mepenue
3JIEKTPOEMKOCTH KOHAEeHcaTopa"
[IpuHIIMT AEHCTBUS U IPUMEHEHUE
54 KOH/ICHCATOPOB, KOTTMPOBAILHOTO

amnmapara, CTpyHHOTO pUHTepa.
DJIEKTPOCTATUYECKAs 3alUTA.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azemMIIeHHe AJIEKTPONPUOOPOB

55

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

56

[TocnenoBarenbHOE, TAPAIEIBHOE,
CMeIlIaHHOE COeIMHEHHE
npoBoJHHUKOB. JlabopaTopHas paboTa
«M3ydyeHne cMenaHHOro COeUHEHNS
PE3UCTOPOB

0.5

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

57

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

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

58

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

0.5

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

59

Pe3epBHblii ypok. KoHTpobHas
paboTa mo Teme "DnexkTpoauHamMuka /
Bcepoccuiickast mpoBepouHasi pabota

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56

60

Ob6o06matomuit ypok
«OnexTponuHamukay / Becepoccuiickas
mpoBepoyHas pabora

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c88be

61

DJIEKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METaJUIOB. 3aBUCHUMOCThD
CONPOTHUBIIEHUS METAIIJIOB OT
teMriepatypbl. CBepXIIpPOBOIUMOCTh



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

DJIEKTPUYECKUI TOK B BAKyyMe.

62 . 1
CBoMCTBA 2JIEKTPOHHBIX MyYKOB
[ToxynpoBOIHUKH, UX COOCTBEHHAS U

63 IIpUMeCcHas poBoAUMOCTh. CBoMCTBa 1 bubnnorexa [IOK
p—n-nepexona. [lonynpoBoIHUKOBbIE https://m.edsoo.ru/ffOc84ae
IPUOOPHI
DNEeKTPUYECKUM TOK B pacTBOPax U

64 pacIiaBax 3JIEKTPOJIMTOB. 1 bubnnorexa [IOK
DIIEKTPOAUTHYECKAS JUCCOIUALIHS. https://m.edsoo.ru/ff0c82ba
DJEeKTPOIH3
DIIeKTPUUECKUH TOK B Ta3ax.

65 CaMOCTOSITeIIbHBINA U 1 bubmuorexa [JOK
HECaMOCTOATENbHBIN pa3psan. MosHus. https://m.edsoo.ru/ffOc84ae
[Inazma
DnexkTpruueckue Npruoopsl U

66 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubnmoreka LIOK
npumeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30macHOCTH
KoHnTtponbHas paboTa mo teme

67 «Qnekrpocraruka. [locTossHHBII 1 bubnnoreka [JOK
aneKkTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CPEeAAX»

68 PesepBHbIit ypok. O600maromuii ypok 1 bubnmoreka [JOK
o remaM 10 knacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I1O0 68

[NPOI'PAMME



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

11 KJIACC

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

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

5 TokoM. OnbIT Dpcrena. 1 but6mmoreka [IOK
B3anmMopencTere MpOBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

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

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

JlelicTBME MAarHUTHOTO TOJIS Ha

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

6 BEKTOpa MarHuTHOM uHaykuuu. I1C 1

WHIYKIMU. 3aKOH 3JIEKTPOMAarHuTHON



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

unaykiuu Gapanes

JlaGopaTopHas pabota
«HccnenoBanue sBICHUS
ANEKTPOMATHUTHOW WHIYKIIHH

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

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

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

TexHuueckue ycTpoucTBa U UX
IIPUMEHEHHE: IOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMArHMTBHI, JIEKTPOJBUTATENb,
YCKOPHUTEIIH 3JIEMEHTAPHBIX YACTHLI,
MHIYKIUOHHAs I1eYb

10

O606maromuit ypok «MarautHoe
moJie. DJICKTPOMarHUTHAS WHIYKIIHS)

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

11

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

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

12

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

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

13

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

14

KonebarenbHbiit kKoHTYp. CBOOOIHBIE

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb820



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

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

15

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

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

16

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

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

17

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

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

18

Tpanchopmarop. [IponsBoactao,
nepenayda v norpedieHne
JJEKTPUYECKON SJHEPTUU

19

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHE IEKTPUYECKOrO 3BOHKA,
re’eparopa epeMeHHOTro TOKa,
JMHUHN 3JIeKTponepeaay

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

20

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



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

MexaHuyeckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTtb

bubmuorexa [JOK

21
pacnpoCTpaHEHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ff0ccab4
[Tomepevnblie 1 MPOOILHBIC BOTHBI
29 3Byk. CkopocTb 3ByKa. [ poMKoCTb bubmmorexa [LIOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEKTPOMArHUTHBIE BOJHBI, UX
23 cBoiicTBa U ckopocTs. [Ilkana bubmmorexa LIOK
P ' https://m.edsoo.ru/ffOccfe0
ANEKTPOMATHUTHBIX BOJH
[IpuHIMIIBI pagUOCBSI3U U
24 TeneBusieHus. Pazpurue cpeacTs
cBsi3u. Paguonokanus
o5 Konrtponsnas padorta «Konebanus u bu6muoreka [IOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpssmonHENHOE pacpoCTpaHEHHE
26 CBETa B OJHOPOJHOM CpELE. bu6muoreka [IOK
ToueuHslii UICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OrtpaxeHune cBeTa. 3aKOHbI
27 oTpaxxeHus ceeta. [loctpoenue Bubmroreia LIOK
p N p https://m.edsoo.ru/ffOcd4e0
n300pakeHUi B IUIOCKOM 3epKaje
[Ipenomnenue ceera. [lonnoe
28 BHYTpeHHee oTpaxeHnue. [IpenenpHblit bu6mmoreka [JOK
YI0JI IOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXKEHUS
29 JIaGopatopHas pabota «/3mepeHue bubmmoreka [IOK
TOKAa3aTes MPEIOMIICHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [TocTpoeHne n300pakeHMIA B bu6mmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. Dopmylia TOHKOM JIMH3BI.
YBenu4eHue JTuH3bI

https://m.edsoo.ru/ffOcddle

JlaboparopHas paboTa

31 «HccnenoBanue CBOKMCTB
M300paKeHUI B TUH3AX»
Hucnepcust cBera. ClioXHBIA COCTaB
39 6emnoro cseta. Lper. JlaboparopHas
pabora «Habmroienue aucnepcuu
CBETa»
33 Wnrepdepennus creta. Judpaxims bu6nmoreka [IOK
cBeta. JludpakuronHas peneéTka https://m.edsoo.ru/ffOced22
34 IlonepedyHOCTh CBETOBBIX BOJIH. bu6nmorexa [IOK
[Tonspusauusa ceera https://m.edsoo.ru/ff0Ocf02e
35 OnTuyeckue MpuOOPHI U YCTPOUCTBA U
YCJIOBHS MX 0€30MacCHOT0 MPUMEHEHUS
['panuiipl MpUMEHUMOCTH
36 KJIacCU4eCKOM MeXaHUKH. [locTynarTel bu6morexa [LIOK
ClielIMaIbHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEJILHOCTH
OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. Eu OK
noIoTeKa
37 3ame/yIeHre BPEMEHU U COKpAIllEHUE 1
https://m.edsoo.ru/ffOcfa42
JUTHUHBI
DHEPrus ¥ UMITYJIbC PEISTUBUCTCKOM Bu6 OK
N noIMoTeKa
38 gacTuibl. CBS3b MAacChl ¢ SHEPTUCH U 1
https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUSI TIOKOS
Konrtponsnas padora «OnTuka. Bu6 1OK
. noInoTeKa
39 OCHOBBI CTICTIHATBHONU TEOPHH

OTHOCHUTCIBHOCTHM))

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otonbl. Popmyina [lnanka. Dueprus

bu6mmoreka [IOK

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

BOJIHOBOM Jyanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
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BBIHYXXICHHOC U3TTYUYCHUC

50

OTKphITHE paTUOaKTUBHOCTU. OTBITHI

Pesepdopaa mo onpezneneHuio cocrasa

PaaAUOAaKTUBHOI'O U3JTYUCHUA

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

51

CgoiictBa anbda-, 6eTa-, raMma-
n3iy4eHus. BiousHue
PaAMOaKTUBHOCTH Ha KUBBIC
OpTaHU3MBI

52

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

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

53

DHeprusi CBSI3U HYKJIOHOB B sIJIpe.
SnepHble peakuuu. SnepHbIn
peakTtop. [Ipobiiembl, IEPCIEKTUBHI,
9KOJIOTUYECKHE aCTICKTHI SIICPHOMN
SHEPIreTUKU

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

54

DneMeHTapHble YacTulibl. OTKpbITHE
MO3UTPOHA. MeTO 16l HAOIOICHUS U
pETUCTPALIK JIEMEHTAPHBIX YACTHII.
Kpyrusiit cron «@yHaaMeHTaabHbIe
B3aumojeiicTBusA. ENMHCTBO
(hbU3UYECKON KapTUHBI MUPaY

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

55

DTanbl pa3BUTUS ACTPOHOMUH.
[IpuknagHoe 1 MUPOBO33PEHYECKOE
3HAYEHHUE ACTPOHOMMHU. Bua
3BE3qHOTO HeOa. Co3Be3ausl, SpKue
3BE3bI, INTAHETHI, UX BUIMMOE
nBkenne. CojlHeYHAasT cUCTEMA



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

56

Counure. CoHeuHas akTUBHOCTD.
Hctounuk sneprum CosiHIa U 3BE3]1

57

3BE3/IbI, ©X OCHOBHBIE
XapaKTEpUCTHKU. 3BE3/1bI TJIaBHOU
MIOCJIe1I0BATENIbHOCTU. BHyTpeHHee
cTtpoenue 38€371. CoBpeMeHHbIE
IIPEACTABJICHUS O IPOUCXOKACHUU U
sBomtonnu CoJiHIIA U 3BE3]T

58

Mneunsiii [lyre — Hama ['anakTuka.
Tlonmosxenue u nuxenue CoHIIa B
lNanaktuke. I'anaktuku. YepHbie
JBIPHI B SIZIpaX TaJIaKTHK

59

Bcenennas. Pa30Oeranue rajakTuk.
Teopus bosbioro B3peisa.
PenukroBoe uznydyeHue.
Meraranaktuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUU

61

KontponbHas pabota «1eMeHTHI
aCTPOHOMMH U aCTPOPUIUKI

62

Oo6o6maromuit ypox. Ponb ¢puzuku u
aCTPOHOMHUHU B S3KOHOMHUYECKOM,
TEXHOJIOTMYECKOM, COLIMAJIbHON U
ATUYECKOH chepax NesaTeTbHOCTH
JeloBeKa

63

O606maromuii ypok. Poib u Mecto
(GU3UKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHUHE MHUPa

64

O6o06matromuii ypok. Posb




(dbuzmveckoit Teopuu B GOPMUPOBAHUH
MpeACTaBIeHUH 0 Pu3nIecKon
KapTUHE MHpa

O6o06maromuit ypok. Mecto
(hU3UYECKON KapTUHBI MHPa B 00IIIEM
Py COBPEMEHHBIX €CTECTBEHHO-

65

HAay4HBIX [IPEJCTABICHUN O IIPUPOJIE

66 PesepBHbIil ypok. MaruutHoe noie.

aﬂeKTPOMaFHI/ITHaH WHAYKIUSA

Pe3epBubiii ypok. Ontrka. OCHOBBI
67 CTEIHATBHOMN TEOPUH
OTHOCHUTEJIbHOCTH

Pezepnslil ypok. KBanroBas ¢usuka.
68 DneMEeHTBl aCTPOHOMUU U

acTpopU3UKH

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM 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 Ha TMpUMEpax poidb W MecTo (u3uku B
(hOopMHUPOBaHHH COBPEMEHHOW HAyYHOW KApTHUHBI MHpA, B Pa3BUTHU
COBPEMEHHON TEXHUKH M TEXHOJIOTMH, B MPAKTUYECKOMN NEATEIbHOCTH

Jronen

10.2

Y4uThIBaTh TPAHUILBI IPUMEHEHHSI U3YYEHHBIX (DU3UUECKUX MOJIEICH:
MaTepuaibHas TOYKa, WHEpLHajbHas cucTtemMa OTcuéra, abCOIIOTHO
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 Teopuun
CTPOGHHSA BelIecTBA H  OJEKTPOJAMHAMHKHU: paBHOMEpPHOE U
PaBHOYCKOPEHHOE TPSIMOIMHEWHOE NBIKEHHE, CBOOOTHOE TMaJeHHE
Ted, ABUXKEHHE MO OKPY)XHOCTH, WHEpIUs, B3aUMOJACIHCTBUE TeT;
nuddys3usi, OpOYHOBCKOE JBIKEHHE, CTPOCHHE JKUIAKOCTEH U
TBEPABIX TeJ, M3MEHEHHe O00ObEéMa Tel TMpU  HarpeBaHUU
(oxJaxkaeHun), TEIUIOBOE paBHOBECHE, HCIMApeHUe, KOHJEeHCalus,
MJIaBJICHUE, KPHUCTAIUTU3AlWs, KWUIICHHE, BJIAXHOCTh BO3IyXa,
TTOBBIIICHHE JTABJICHUS Ta3a MPU €r0 HarpeBaHUHU B 3aKPBITOM COCYIIE,
CBS3b MEXIYy TlapaMeTpaMH COCTOSIHHS Ta3a B H30IpOoIeccax;

AJICKTPU3ALHSI TEJI, B3aMMOJICHCTBHE 3apsA10B

10.4

OnuchiBaTh MEXaHWYECKOE JABIKEHHE, UCHOJIb3ysd (U3HUecKue
BEJIMYMHBI: KOOpJIMHATA, IyTh, MEpEMEIEHHE, CKOPOCTh, YCKOPEHUE,
Macca Tena, CHJIA, MMIYIbC Tela, KHWHETHYecKas DSHeprus,
NOTEHIMAJbHAsL SHEPrus, MexXaHudeckas paboTa, MeXaHHYecKas
MOIIIHOCTb; IPU ONUCAHUU NPABUIBHO TPAKTOBATh (GU3NUYECKHNA CMBICIT
UCTOJb3yEeMBIX BEJIWYMH, WX OOO3HAYCHHs] M €AMHUIbI, HaXOIUTh
(bopMyIbl, CBA3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUYUHY C IPYTHMMHU

BEInM4YnHaMu

10.5

OnuceIBaTh HN3YUYCHHBIC TCIIJIOBEIC CBOMCTBA TEII M TEIJIOBEIC




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

BCIIMYHUHaAM

10.6

OnuceiBaTh H3y4YEHHBIE JJIEKTPUUECKHE CBOWCTBAa BEIECTBA U
ANIEKTpPUYECKUE  SIBIEHHS  (TpOLECChl), MCMONb3yd (U3HUECKUE
BEIMYMHBL:  DJIEKTPUYECKHH  3apsa]l,  DJIEKTpUYECKoe  IIOJe,
HanpspKEHHOCTh  TOJIS, TMOTEHIMAJ, pPa3HOCTh MOTEHUUAIOB; IHpHU
OMMCAaHUU MPABWIBHO TPAKTOBATh (PU3NUYECKUI CMBICI HCIIOJIb3YEMBIX
BEJIMYUH, HUX OOO3HA4YEHHUs U €IMHUIIBI;, YKa3blBaThb (POPMYIIBI,
CBA3BIBAIOIIME  JIAHHYK0  (U3UYECKYI0 BEJIMYMHY C  JPYTUMH

BCJIMYNHaAMU

10.7

aHaIU3UpoBaTh (PU3MUECKUE TPOLECCHl M  SIBIEHUS, HCIOJIb3Ys
¢u3nyeckre 3aKOHbI U MPUHLMUIBI: 3aKOH BCEMUPHOTO TsArotenus, I, 1l
u Il 3akonsr HbroTOHA, 3aKOH COXpaHEHHs] MEXaHWYECKOW IHEpIHuHu,
3aKOH COXPaHEHMsI UMITYJIbCA, IPUHIUI CYNEPNO3ULIUNA CUJI, TPUHLIMII
paBHONpABUs HWHEPLUAIBHBIX CUCTEM  OTCUETA;  MOJIEKYJISIPHO-
KMHETUYECKYI0 TCOPUIO CTPOECHUS BEILECTBA, Ia30BbIC 3aKOHBI, CBS3b
CpeIHEN KUHETUYECKOM JHEPrUU TEIUIOBOTO IBUKEHUS MOJIEKYI C
aOCOJIIOTHOW TeMIepaTypoi, MEpBbI 3aKOH TEPMOJWHAMHUKHU; 3aKOH
COXPAaHEHMs DJICKTPUYECKOro 3apsna, 3akoH KynoHa; mpu sTOoM
pas3nyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €r0 MaTeMaTU4ecKoe

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

10.8

OOBSCHATH OCHOBHBIC MPHUHIUIIBI JIEUCTBUS MAaIIWH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB;, pa3jau4aTh yCIOBUS UX 0€301acHOro

HCIIOJIF30BaHUS B IIOBCETHESBHOM KU3HHU

10.9

BBIMOIHATE SKCIEPUMEHTHI 110 UCCIICAOBAHUIO (PU3NICCKUX SIBICHUH U
MPOIIECCOB C MCITOJIb30BAaHUEM TPSIMBIX U KOCBEHHBIX M3MEPEHHIA; TIPU
3ToM (opMyaupoBaTh MpoOJeMy (3amady) W THUIIOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTAHOBKY M3  IPEAJIOKCHHOTO

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> OIITHMAJILHBIA CHOCO0 HU3MCPCHUA U




HCIIOJIB30BaTh U3BECTHHIC METOAbI OLICHKU HOFpeHIHOCTeﬁ H3MepeHHﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXIY (PUINYECKUMHU BEJIMYMHAMH C
WCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHUN; TpPU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (PUKCHpOBaTh pe3ynbTaThl IOJYYEHHOH 3aBUCUMOCTHU
(bu3MUYeCKUX BEMTUYHMH B BUAE TAaOIUI U TpadUKOB, A€NIaTh BHIBOJBI 11O

pe3yiibTaTaM UCCICOOBAHUA

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 000PYLOBaHHS

10.13

Pemate pacuérHble 337a4Ml C SIBHO 33JaHHOW (PM3NYECKON MOEIBIO,
UCTONB3ysl (PU3MUECKUE 3aKOHBl M TPUHIMIIBI, Ha OCHOBE aHAIM3a
yCIOBUSL  3alayd  BBIOMpaTh  (PU3HYECKYI0O MOJETb, BBLACIATDH
¢busnueckre BEIMYUHBI U (HOPMYIIBI, HEOOXOUMBIC NJIsi €€ pelICHHS,
MIPOBOJIUTH PACUYETHI U OI[CHUBATH PEATbHOCTD ITOJYY€HHOTO 3HAYEHUS

(bU3UYECKON BETUUHHBI

10.14

Pemats KaueCTBEHHbBIE 3a7a4u: BBICTPANBAThH JTOTUYECKHU
HEMPOTUBOPEUUBYIO IEMOYKY PACCYXAEHUW C OMOPOM HAa U3yUYCHHbBIE

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

10.15

Ucnonp3oBaTh mpu  pelieHWd y4eOHBIX 3a/Jady  COBPEMEHHbIE
MH(OPMALIMOHHBIE TEXHOJOTMHM [UJIl TIOMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIIpETallMl W TPEICTaBICHUS y4eOHOW M Hay4HO-TIOMYJISPHOM
nH(pOpMallUY, MOJYYEHHOW M3 Pa3IMYHbIX MCTOYHUKOB;, KPUTHUYECKU

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

10.16

[IpuBoauTE TpUMEpHI BKIA/a POCCHUMCKHX W 3apyOekHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKHU, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKHU U TEXHOJIOTHI

10.17

Hcnonk3oBaTh TEOpEeTUYECKUE 3HAHUA MO (PU3MKE B TMOBCEIHEBHOM
KHU3HM JUIsL oOecriedyeHns 0e30MacHOCTH Ipu 00pallieHu! ¢ prudopamu
U TEXHUYECKHMMH YCTPOMCTBaMH, JUIsl COXPAHEHUS 3I0pOBbI U

COOJTIO/ICHUSI HOPM JKOJIOTMYECKOT0 MOBE/ICHUSI B OKPYKaIOIIeH cpelie

10.18

PaboTaTh B Tpynime ¢ BHINOJHEHUEM Pa3IUYHBIX COIMAIBHBIX POJICH,
[JIaHUPOBATh  pabOTy  TPYNIbI, PANMOHAIBLHO  pacHpenelsiTh
00SI3aHHOCTH U IUIAHUPOBATH JCSATEIBHOCTh 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 3aaa4

11.3

Pacno3naBate (usnueckue sBiaeHUs (IMporecchl) U OOBACHATh MX Ha
OCHOBE 3aKOHOB  DIICKTPOJAMHAMUKHA W  KBAaHTOBOW  (DM3UKHU:
JIEKTPUYECKasi MPOBOJUMOCTb, TEMJIOBOE, CBETOBOE, XHUMHMYECKOE,
MarHuTHoe  JEWCTBUS  TOKa, B3auMo/ieiicTBHE MarHuToB,
9JIEKTPOMArHWTHasE MHAYKIUS, JeHCTBUE MArHUTHOTO IIOJis Ha
NPOBOJHUK C TOKOM U JBIXKYIIMHCS 3apsl, 3JIEKTPOMAarHUTHbIC
Kose0aHWs W BOJHBI, MPSIMOJMHEHHOE pacIpoCTpaHEHHE CBETa,
OTpaXEHHE,  TpeloMIIeHHe, UHTeppepeHuus, audpakuus u
MOJISIPU3alUsl CBETA, JHCIEPCHs CBETa, (HOTORNEKTpUIECKHid 3] ekt
(poroaddekr), cBeToBOEC MaBICHHWE, BO3HHUKHOBCHHE JIMHEWYATOTO
CIEeKTpa aToMa BOJOpPO/A, eCTECTBEHHAas M  HWCKYCCTBEHHAs

PaarOaKTUBHOCTD

11.4

OnwuceiBaTh  M3y4YCHHBIE CBOMCTBa  BemiecTBA  (DJIIEKTPHUECKUE,
MarHUTHBIE, ONITUYECKHE, JICKTPUIECKYIO MPOBOJIUMOCTh Pa3IHIHBIX
Cpea) ® DISKTPOMArHUTHBIC SBJICHHS (TIPOIECCHI), HCTOIB3YS
¢du3nveckne  BEJIWYUHBI:  JJEKTPUYCCKHHA  3aps], Ccuila  TOKa,
JIEKTPUUYECKOE  HAIpsHKEHHE,  AJIEKTPUYECKOE  CONMPOTUBICHHE,
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 ONTHYECKas CHJia JIMH3BI, MPU ONUCAHUU TPABUIIBHO
TPAaKTOBaTh (PU3MYECKUII CMBICT HCIOJIB3YEMbIX BEIMYHH, 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 JJICKTPOMAIHUTHBLIX BOJIH, JJIMHA
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 (I)I/ISI/I‘-IGCKyIO BCIIMUUHY C APYIrUMU BCINYNHAMU, BBIYUCIIATH

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 MHIYKLWH, 3aKOH
MPSIMOJTMHEHTHOTO PAcTPOCTPAHEHUsSI CBETA, 3aKOHBI OTPAXKEHUSI CBETA,
3aKOHBI ~ TIPEJIOMJICHUSI  CBETa, YypaBHEHWE  OWHINTEHHA  JJIs
dboToadderTa, 3aKOH COXpPAaHCHHUS DHEPrUU, 3aKOH COXPaHCHUS
UMITyJIbCa, 3aKOH COXPAaHEHHUs 3JIEKTPUYECKOro 3apsla, 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 BCKTOPAa HWHAYKIOHUHW MArduTHOI'O II0JIA

IMPOBOAHUKA C TOKOM, CHUJIbL AMnepa 1 CHJIBI HopeHua

11.8

CTpOI/ITB n  OIIKMChIBATH 1/1306pa>1<eH1/Ie, CO31aBacMoO€  IINIOCKHUM

3€pPKaJIOM, TOHKOW JIMH301

11.9

BBINONHATE SKCHEPUMEHTSHI 110 UCCIIEAOBAHUIO (PU3NYECKUX SIBICHUN U
MIPOIIECCOB C MCIIOIB30BAHUEM INPSIMBIX M KOCBEHHBIX U3MEPEHHIA; PU
3ToM (opMyIHpOBaTh NpolieMy (3amady) U THIOTE3y Y4eOHOro
SKCHEPUMEHTa,  COOMpaThb  YCTAaHOBKY M3  MPEIJIOKEHHOTO

000pynoBaHus, IPOBOJIUTH OMBIT U (POPMYIUPOBATH BHIBOBI

11.10

OCYH_ICCTBJISITB nNpsAMbIC W KOCBCHHBIC H3MCPCHUA (1)I/ISI/I‘ICCKI/IX
BCJIMYHH, IIPpU 3TOM BI)I6I/IpaTI) ONTHUMAJbHEIA CII0CO0 HN3MCPCHHUA 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 (PHU3UUECKHX
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 AESTEIbHOCTH C UCIOJIb30BAHUEM

U3MEPUTEIBHBIX YCTPOUCTB U 1a00PaTOPHOro 000PyAOBAHUS

11.13

Pemate pacuérHble 3a7auM ¢ SIBHO 3aJaHHONW (PM3NYECKOH MOJEIBIO,
UCHONb3ysd (PU3MUECKUE 3aKOHbl M TNPHUHLMIIBI, Ha OCHOBE aHalIM3a
yCIOBUSL  3aJayd  BbIOMpaTh  (PU3MYECKYIO MOJETb, BBLACIATH
¢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 IIEMIOYKY PACCYKJEHUI C OMOPON HAa M3Y4YCHHbBIC

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(pOpMalMY, MOJYYEHHON M3 Pa3INYHbIX MCTOYHHMKOB; KPUTHUECKH

aHAJIU3UPOBATh MOJYy4aeMyI0 HH(OPMAIIIO

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 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHUE MPOLIECCOB OKPYXKAIOLIETO

MHUpa, B pa3BUTHUC TCXHUKU U TEXHOJIOT Ui

11.18

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

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

11.19

PaGotaTh B Tpynme ¢ BBINOJHEHWEM PA3IMYHBIX COLUAIBHBIX POJICH,
IUIAHUPOBaTh ~ paboTy  TPYHNbl,  PAlMOHAIBHO  PACIpPEneIsiTh
O0sI3aHHOCTM M  IUIAHUPOBATh JESATENBHOCTh B  HECTAHAAPTHBIX
CUTyallMsAX, aJCKBATHO OLICHMBAaTh BKJIAJ KaXIOrO0 U3 Y4YaCTHUKOB

TPYIIIBI B PELICHNE PACCMaTPUBAEMOI TPOOIEMBI




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KVIACC

Kon
pa3aeJa

Konx nposepsiemoro

IIpoBepsieMble 1€MEHTHI COleP:KAHUS
Jj1eMeHTa

OU3NKA 1 METOJAbI HAYYHOI'O ITO3HAHU A

®uzuka — Hayka o npupoae. Hayunbie
11 METObI TTIO3HAHMSI OKpYKaroIero mupa. Poib
JKCIIEpUMEHTa W TEOpUU B  IIpoliecce

MO3HAHUS IPUPOJbL. DKCIIEPUMEHT B (PU3UKE

MonenupoBanue (U3HUECKUX SBICHUA W
npoueccoB. Hayuneie runoressl. @uznueckue
3aKOHBl M TEOpUH. ['paHULIBI IPUMEHUMOCTH
19 (buznueckux 3aKOHOB. [TpuHIMDI
' cooTBeTcTBUS. Ponp u Mecto ¢Qusuku B
(GbopMUPOBaHMHM  COBPEMEHHOM  Hay4yHOU
KapTHUHBI Mupa, B MIPaKTUYECKOU

IEeATEILHOCTH TIOAEH

MEXAHUKA

#i#HPartitKUHEMATHUKA

Mexaunueckoe naBrmxkenne. OTHOCUTEILHOCTD
2.1.1 MEXaHUYECKOT0 IBIkKeHnA. CucreMa OTCUéTa.

Tpaexropus

2.1

[epemenienue, cKOpocTh (CPEmHSIST CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) W YCKOpEHHE
2.1.2 MaTepuaJbHON TOYKH, WX TPOSKIIMH Ha OCH
CUCTEMBI KOOP/IMHAT. Crnoxenune

MEePEMENICHUN U CIIOKEHHE CKOPOCTEN

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSMOJIMHEMHOE JIBUKCHUE. ['paduxu
2.1.3 3aBUCHUMOCTHU KOOpJMHAT, CKOPOCTH,
YCKOpEHUs, yTH u NepeMeIleHus

MaTepHaHBHOﬁ TOYKHU OT BPCMCHU




2.14

CBoOopgHoe majieHne. Y CKopeHue CBOOOIHOTO

naJieHus

2.15

KpuBonunueliHoe nBwxeHne. PaBHOMepHOE
JABHXXCHUC MaTepHaHLHOfI TOYKH 10
OKPY’XKHOCTH. YTJOBasi CKOPOCTb, JIMHEWHas
CKOpOCTb. [Iepuon u 4acToTa.

LleHTpOCTpEMHUTEIIBHOE YCKOPEHHUE

2.16

TexHuueckue  ycTpoicTBa: CIIUJOMETD,
JBIDKEHUE CHApsA0B, LEMHbIE U PEMEHHbIE

rnepeaaduunu

2.1.7

[IpakTueckue paboTHI. N3mepenne
MTI'HOBEHHOU CKOPOCTH. HccnenoBanune
COOTHOIICHUSI MEXy MyTSIMH, TPOUICHHBIMU
TEJIOM  3a  TIOCJIeJIOBAaTEJIbHBIE  pPaBHBIC
MPOMEXKYTKH BPEMEHH MPU PABHOYCKOPEHHOM
JNBIDKEHUU C HavaJbHOM CKOPOCTHIO, PAaBHOMU
Hymo. M3ydeHne JBMKEHUS IIapUKa B BA3KOM
KUAKOCTU. V3yueHue  JBUKEHUS  Telna,

6pOI.HCHHOl“O TOPU30HTAJIBHO

2.2

#iHPari#H## IMHAMUKA

2.2.1

[Tpunnun OTHOCHUTEIIbHOCTH lanunes.
ITepBriii 3akoH HeroToHa. WHepuuanbHbIC

CHUCTEMEI OTCUETA

2.2.2

Macca Tena. Cuna. IlpuHiun cynepno3unuu

CHJI

2.2.3

Bropoii 3akoH HproTOHa 171 MaTepuanbHOU
TOYKM B MHEPLUUAIBHOM CHUCTEME OTCYETA
(UCO). Tpermit 3akon HelooroHa s

MaTepuaJIbHbIX TOUCK

2.2.4

3aKoH BCECMHUPHOI'O TATOTCHHA. Cuia TSHKeCTH.

[TepBast kocmuyeckasi ckopocTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus
CKOJIBXXCHUA u CHJia TPCHUA IIOKO.

Koaddunment tpenus. Cuiia cOpoTUBICHUS




2.2.7

IIpr ABMXKECHUU TEJIA B d)KUAKOCTH HUJIN a3

HOCTyr[aTeJ'IBHOC M BpalaTCJIbHOC IBMIXCHUC

a0COJIFOTHO TBEPJOTO TEJa

2.2.8

MOMEHT CcHJIbl OTHOCHUTEIBHO OCU BpAaLCHUS.
[Inedo cuibl. YcnoBus paBHOBECUS TBEPAOIO
tena B UCO

2.2.9

TexHuueckue yCTpOﬁCTBa . MNOJIIHUITHHUKH,

ABUKCHUC UCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue pabotel. U3yueHne ABUIKEHUS
Opycka 1O HaKJIOHHOMW IJIOCKOCTH IOJ]
NEUCTBUEM HECKOJBKUX cwil. HcciemoBaHue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAIOIIUX
B JAepopMupyeMoll NpyXHHE U PE3UHOBOM
oOpasile, OT BEIMYMHBI HX AcPOpMAaIIHH.
HccnenoBanue ycioBuid paBHOBECHS TBEPAOTO

TCJ1a, UMCIOIICTO OCh BpalllCHUSA

2.3

##HPar##H#3AKOHbBI COXPAHEHIS B MEXAHUKE

I/IMHy.TIBC MaTepHaHLHOﬁ TOYKH, CHCTCMBbI

2.3.1 MaTepuagbHBIX TOYeK. MMmynbc cuibl
HM3MEHEHHE UMITyJIbca Teja
232 3akoH coxpaneHus wummnyiabca B HCO.
o PeaktuBHOE NBHXKEHUE
2.3.3 PaGora cuinsl
2.3.4 MOMIHOCT CHUJTBI
235 Kunetnyeckasi sHeprus MaTepuaibHON TOYKH.
- Teopema 0 KHHETHUECKOU SHEPT U
[lorenuuanbHas osHeprus. lloTeHnmanbHas
238 SHEpPrus yIIpyTO nehopMHUPOBAHHOMN
o npyxunsl. [loTeHuumanbHas >SHeprus Tena
BOJIM3U TIOBEPXHOCTH 3eMIIH
[NoTeHnManbHBIE W HENOTEHIIUATBHBIC CHIIBL.
237 CBsizb  paboThl HEMOTCHIMAIBHBIX CHJI C

N3MCHCHUCM MEXaHHUYECKOM OHCPTIUn

CHUCTCMBI TCII. 3aKkoH COXPAaHCHUA




MEXaHWYEeCKOH OHEPIrun

2.3.8 Yupyrue u HeyIpyrue CTOJIKHOBEHHS
239 TexHu4eckne yCTpOMCTBA: IBHKCHHUE PAKeT,
- BOZOMET, KOIIEp, IPYKUHHBII MUCTOJIET
[lpaktuyeckne paboTel. M3ydeHue CBs3U
2310 CKOpOCTEM Tel IpU HEyIpyroMm yzape.

HccnenoBanue CBA3H pa6OTLI CHJIbI C

H3MEHECHHEM MEXaHH4YeCKOM OHCPI'uu TCjia

MOJIEKYJISIPHASA ©U3UKA 1 TEPMOJIMHAMUMKA

3.1

#H#Par###OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUN

3.11

OcHOBHBIE MTOJIOKCHHS MOJICKYJISIPHO-
KUHETHUYECKON TEOpHH. BbpoyHoBckoe
newkenue. uddysusa. Xapakrep IBHKEHUS U

B33.PIMOI[CI>'ICTBHSI qJaCTul BEIICCTBA

3.1.2

Mogenu CTPOCHUA TAa30B, JKMIKOCTEH U
TBépIIBIX TCI u 00BSICHEHHE CBOICTB

BEIIECTBA HA OCHOBE ATHX MOJICIEH

3.13

3.1.4

Macca wmosekyn. KonudecTtBo — BemiecTsa.

[Tocrosinnast ABorazipo

TemmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [llkama remneparyp Llenbcus

3.15

Mogens  upeansHoro  raza.  OcHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOU

TCOpHU UCAJILHOI'O I'a3a

3.1.6

AOGcomntoTHas TemrepaTtypa Kak Mepa cpemaHei
KMHETHYECKON YHEPIrUU TEIUIOBOTO JIBUKEHHUS

yactuil raza. [lIkana temnepatyp KenbBuna

3.1.7

VpaBuenue Kianeiipona — MeHueneesa.

3akoH J/lanmpToHa

3.18

I'azoBbIe 3aKk0HBI. M30mponeccs B uacalbHOM
ra3e C IIOCTOAHHBIM KOJIMYECCTBOM BCHICCTBA.

u30TEpMa, U30X0pa, n300apa

3.1.9

TexHnueckne  ycTpoMcTBa: TEPMOMETD,

OGapomeTtp




3.1.10

Ilpaktuyeckue paboTsl. M3mepeHue macchbl
BO3/lyXa B KJIacCHOM KomHate. McciaenoBanue
3aBUCHUMOCTHU MCXKIY IMapaMeTpaMu COCTOSHUA

pa3pekeHHOTO0 ra3a

3.2

OCHOBbI TEPMOJIMHAMUKIA

3.2.1

TepmonuHamuueckass cucrema. BHyTpeHH:s
JHEpPIus TEPMOAMHAMUYECKOM CHUCTEMBI H

CIIOCO0BI €€ U3MEHEHUS

3.2.2

KomnyecTBO TEnnoTH U pa60Ta. BHyTpeHHHH

OHEPIrusa OAHOATOMHOI'O UACAJIBHOIO I'a3a

3.2.3

Bunpl Temnonepenauu: TEMJIOMPOBOIHOCTD,
KOHBEKIIUS, U3NydeHHue. TermoéMKoCTh Tena.
VaenpHass TEIUIOEMKOCTL BellecTBa. Pacuér

KOJIMYCCTBA TCIUIOTHI IIPU TCTUJIONICpCaavC

3.2.4

IlepBb1it 3aK0H TepmoauHaMuKU. [IpumeHnenue
IIEPBOTO 3aKOHAa  TEPMOJUHAMUKHU K
u3onpoueccaMm. I'paduueckas MHTEpHIpeTaLUsL

paboTsl raza

3.25

TemoBble Mamuubl. [IpUHIUIBL  JEWCTBUA
TEIJIOBBIX MamuH. [IpeoOpa3oBaHus sHEpPrUH
B TemwioBbiXx  MammHaxX. KoaddumueHt
none3noro  npeiictBus  (manee —  KIIJ)

terioBor MamuHel. [ukin Kapao u ero KII

3.2.6

Bropoii 3aKOH TEPMOJIVHAMUKH.
HeobOpatumocts mpolieccoB B IPHUPOJE.
Termnossie IBUTATEIN. DKOJIOTHYECKUE

pOoOIEMBI TEIIIOIHEPT eTHKU

3.2.7

TexHuueckue yCTpOICTBA: JBUTATEIb
BHYTPEHHETO Cropasus, OBITOBOM

XOJIOAHUJIbHUK, KOHAUTTHUOHED

3.2.8

[Ipaktrueckue paboTel. M3mepenue yaenpbHON

TEIUIOEMKOCTH

3.3

###Par###AI'PET ATHBIE COCTOSAHU A BEILIECBA. ®A30BbIE

I[NEPEXO/IbI
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[TapooOpazoBanue u KoHAeHcarus. Mcnapenue
" KHUIICHHUE. VnenpHas TeIUIoTa
napooOpa3oBaHus. 3aBUCUMOCTh TeMIIEpaTyphI

KUIICHUS OT JaBJICHUA

3.3.2

AOCOII0OTHAaST M OTHOCUTEIbHAS BJIAXXHOCTH

Bo3yxa. HaceleHHbli ap

3.3.3

TBépnoe TEJNO. Kpucrannmueckue 51
amopdHble Tena. AHHU3OTPOIUS  CBOMCTB
KpPHUCTaJJIOB. Kunkue KpPHUCTaJLIBL.

COBpCMeHHBIC MaTcpuralibl

3.34

IInaBnenne wu KpucTaJuiu3anusi. Y,HeJ'IBHaH

TeruioTa miasiaeHus. Cyonumanus

3.35

VYpaBHeHue TeroBoro 6ananca

3.3.6

TexHudeckue yCTpOMCTBA: THUIPOMETp U
IICUXPOMETp,  KaJOpUMETP,  TEXHOJIOTHH
IIOJIy4eHHUSI COBPEMEHHBIX MaTEPUAIOB, B TOM

YUCJIC HAHOMATCPUAJIOB, 1 HAHOTCXHOJIOTUU

3.3.7

[IpakTnueckue paboThL. N3mepenue

BJIAJKHOCTHU BO3yXa

4.1

SJIEKTPOANMHAMUKA
###HPar#t## O JIEKTPOCTATUKA

411

Onexrpuzanus Ten. DIeKTpuueckuil 3apsa. [Isa

BUA SJICKTPUYICCKUX 3apsa10B

41.2

HpOBOJIHI/IKI/I, AUDJICKTPUKU n

MOJIYIIPOBOAHUKHA

413

3aKkoH COXPAHCHUS IJICKTPUICCKOT'O 3apdaaa

41.4

B3aumoneiictBue 3apsnoB. 3akoH Kynona

4.1.5

DIIEKTPUYECKOE noJe. Hanpspoxk€anocTh
3JIEKTPUYECKOIO T1OJIA1. [TpuHnun
cynepno3uiuu.  JIMHUM ~ HAOpsSKEHHOCTH

QJICKTPHUYCCKOI'O ITOJIA

4.1.6

PaGota cumi  2IEKTPOCTATUYECKOTO  TOJISL.

IloTenuuan. Pa3HOCTh MOTEHIIUAIOB

4.1.7

HpOBO)IHI/IKI/I U JUBJICKTPHUKHU B IIOCTOSAHHOM




OJICKTPUYCCKOM I10JIC. Z[PII)JIGKTPH‘ICCK&H

MIPOHUIIAEMOCTb
DIEKTPOEMKOCTb. Konnencarop.
41.8 DIEeKTPOEMKOCTh  TJIOCKOTO  KOHJIEHCATOpA.
DHeprus 3apsyKEHHOT0 KOHAEHCcaTopa
TexHudeckue  yCTpPOMCTBA:  BIJIEKTPOCKOIL,
419 3JEKTPOMETP, DJIEKTPOCTATHUECKasi 3allluTa,
o 3a3eMJICHHE 3JIEKTPONpUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYWHBIN IPUHTEP
4110 [IpakTnueckue paboTHI. N3mepenne

SHCKTpOéMKOCTI/I KOHZACHCATOpA

4.2

#HHPar##H#IIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJJAX

YcaoBus CYIICCTBOBAaHUSA IHOCTOAHHOI'O

421 3JIEKTpUYECKOro Toka. Mcrounuku Toka. Cuna
TOKa. [IoCTOAHHBIN TOK
422 Hanpspkenune. 3akon Oma 1715 yyacTka ey
123 DNEKTPUUECKOe COIMPOTUBJICHHUE. Y IeTIbHOE
o COIPOTHUBIICHUE BEIIECTBA
424 [NocnenoBarensHOE, napajuiebHOe,
o CMEIIaHHOE COeIMHEHHE TIPOBOJHIKOB
PaGora snekxTpuyeckoro Toka. 3akon J[xoyms
4.2.5
— Jlenua
4.2.6 MOMHOCTh 3NEKTPUUECKOTO TOKA
anexkTpoaBkymas cuna (mamee — JDJC) u
427 BHYTPEHHEE COIPOTHBIEHHE MCTOYHHKA TOKA.
o 3akon Oma miIg MOTHOW  (3aMKHYTOW)
anexTpuyeckoil nenu. KopoTkoe 3ambikanue
DNeKTpOHHAS MIPOBOTUMOCTb TBEPIBIX
128 METAJUIOB.  3aBHUCHMOCTb  COIPOTHBIICHUS
o METaJIOB oT TEMIIEPaTYyPHI.
CBepXITpOBOJIUMOCTH
429 OnexTpuueckuid TOk B Bakyyme. CBolicTBa

QJICKTPOHHBIX ITYYKOB




4.2.10

[onynpoBonuuku. CoOCTBEHHAs U IPUMECHAast
MIPOBOJIMMOCTD TTOTYITPOBOTHUKOB. (CBOWCTBa

p-n nepexona. [lomynpoBogHIUKOBBIE TPUOOPHI

4211

DONEeKTpUYecKUi  TOK B DJIEKTPOJIUTAX.
DIEKTPOTUTHYECKAS JIACCOIUAIIUS.

DIIEeKTPOIH3

4.2.12

3J'ICKTpI/I‘{CCKI/II71 TOK B rasax.
CaMOCTOSITENIPHBIE M = HECaMOCTOSTCIbHBIN
paspAana. PaznuuHbie TUIIBI CaMOCTOSTEIIHLHOTO

pa3psna. Monuus. [1nazma

4.2.13

Texnuueckue  ycTpoiicTBa:  ammepmerp,
BOJIETMETP,  peocTaT, MCTOYHMKM  TOKa,
3JIEKTPOHATPEBATEIIbHBIC npudopsl,
AJEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COIIPOTUBJICHU, BAKYyMHBII U0/,
TEPMHUCTOPHI u (hoTope3ncTopHI,

HOJIprOBO[[HHKOBBIﬁ AU0oa, raJlbBaHHUKa

4.2.14

[IpakTrueckue paboThI. N3yuenune
CMEIIAHHOTO COEJUHEHMSI PE3UCTOPOB.

M3mepenne 3JIC uCTOYHMKA TOKa M €O
BHYTpPEHHEro comnportusinenus. HaOmronenue

QJICKTPOJIN3a

11 KIJACC

Kon Koanposepsiemoro
pa3aea JIEMEHTAa

IIpoBepsieMble 3J1eMEHTHI COAEPKAHNS

4

OJIEKTPOAMMHAMUKA

###Par#HHH#M AT HUTHOE I1OJIE. OJIEKTPOMATI'HUTHA A MHAYKIWA

43.1

Iloctosaurle MaruuTbl. BzamMmojeiicTBue

IIOCTOSAHHBIX MaroHuToOB

4.3

4.3.2

MaruautHoe T1one. BekTtop MarHuTHOMU
nHAyKouy.  [lpuHiun  cynepro3unuu.
Jluaum MaruutHOM wuHAYKIMHU. KapTuHa

JIMHUM  MAarHATHOW  HMHAYKUUMHA  TOJA




IIOCTOAHHBIX MAarHuTOB

MarauTtHoe T10JI€ MPOBOJHUKA C TOKOM.
Kaptuna nuHUI 1OAS JJIMHHOTO HPSIMOIO

IIPpOBOAHMKA M 3aMKHYTOT'O KOJbLCBOI'O

433 MIPOBOAHMKA, KAaTyIIKM C TOKOM. OmbIT
Opcrena. BzaumoencTBue mpoBOAHUKOB C
TOKOM
4.3.4 Cuna Amniepa, €€ MOYJIb U HalpaBJIECHUE
Cuna JlopeHua, e€ MoJlyJlb U HalpaBJIeHUE.
JIBrokeHue  3apsKEHHOM — 4acTUIBl B
435 OJHOPOJHOM MarHuTHoM 1one. PaOorta
cunel JlopeHa
4.3.6 SBneHue HNEKTPOMArHUTHON UHIYKIIMH
4.3.7 [ToTok BEKTOpa MArHUTHON UHAYKLIMA
O/1C nnaykuuu. 3aKoH IEKTPOMarHUTHOM
438 uHaykun Papazaes
BuxpeBoe anexrpuueckoe mnone. IC
UHAYKIMM B IIPOBOJHUKE, JBHXKYIIEMCS
439 MIOCTYIATEIbHO B OJJHOPOJJHOM MarHUTHOM
nose
4.3.10 [IpaBumno Jlenna
NHIyKTUBHOCTD. SIBIIECHME CAMOMHIYKIUH.
43.11
S/1C caMonHayKIIMH
OHepruss MarHuTHOrO TMOJS KaTyIIKH C
4.3.12
TOKOM
4.3.13 OJEKTpOMAarHUTHOE 10JIE
TexHuueckue  yCTpOWCTBA:  NOCTOSTHHBIE
MarHHThl, JIEKTPOMATHUTBI,
4.3.14
AJIEKTPOJIBUTATEb, YCKOPUTEIH
3JIEMEHTapHBIX YaCTHII, UHAYKIIMOHHAS 11€Yb
[IpakTnueckue paboTHlL. N3yuyenue
4315 MarHUTHOTO IOJII KaTylIKH C TOKOM.

I/ICCHCI[OBaHI/Ie HeﬁCTBHH IHOCTOSAHHOI'O

MariviTa Ha paMKy C TOKOM. HccnengoBaHue




SIBJICHUS 3JICKTpOM3FHPITHOfI HHAYKIOUH

KOJIEBAHMA 11 BOJIHBI

5.1

#HPartH#MEX AHUYECKUE 1 OJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.11

KonebarenbHas cucrema. CBOOOIHBIE
KosieOaHus. ['apMOHMUYECKUE KOJeOaHUs.
Ilepuon, wyactoTa, ammumaTyaa u ¢asa

KoJIeOaHui

5.12

[lpyxuHHBI MasgTHUK. MaTemMaTuyecKui

MasiTHHUK

5.1.3

VYpaBHEHHE TapMOHHMYECKHX KOJeOaHMi.
Kunematnueckoe " JUHAMHAYECKOE

OIMCAaHMNE KOJIEOATEIBHOTO IBUKCHUSA

5.1.4

[IpeBparenue SHEPIUu pu
rapMOHMYECKHX  KojeOaHusx.  CBs3b
aMILIATY/bI Kosie0aHui HUCXOJIHON
BEJIMYUHBI C aMIUIMTyJaMH KojeOaHuil eé

CKOPOCTH U YCKOPEHUS

5.15

Konebarenpubiii  koHTYp.  CBOOOIHBIC
3JIEKTPOMAarHUTHBIC KoJieOaHus B
UJCATBHOM  KOJeOaTehbHOM  KOHTYpeE.
AHamorust MEXAy MEXaHWYECKUMU |
AIEKTPOMArHUTHBIMH KOJIEOAHUSIMH.

®opmyina Tomcona

5.1.6

3aKkoH COXPAHCHUS DHCPIrUU B UACAJIBHOM

Kose0aTeIbHOM KOHTYpE

5.1.7

BreiHyX/1eHHBIE MEXaHHYECKHEe KoJjeOaHusl.
Pe3onanc. Pe3zonancHas KpHUBasl.
BoiHyx/1eHHBIE 3J€KTPOMAarHUTHbHIE

KoJiIeOaHus.

5.18

ITepemennbii  TOK.  CHHYCOMJAIBHbBIN

IIEPEMEHHBIN TOK.

5.1.9

MomHnocTb [IEPEMEHHOI0 TOKa.
AMIUIMTYTHOE W JEHCTBYIOIIEE 3HAYEHUE

CHUJIbI TOKA 1 HAIIPSKCHUSA




5.1.10

Tpancdopmarop. [IpousBoactso, nepenaua
U TNOTpeOJIeHUE 3IEKTPUYECKON SHEprum.
DKOJIOTMYECKUE PUCKHU TPHU MPOU3BOICTBE
JIEKTPUIECKON JHEPIHH. Kynerypa
UCIIOJIb30BaHUS AEKTPOIHEPTUU B

HOBCEIHEBHOU KU3HU

5.1.11

Texuuueckue ycTpolcTBa: celicmorpad,
ANIEKTPUICCKUH 3BOHOK, JMHUH

QJICKTponepcaavd

5.1.12

[IpakTuueckue paboTel. HccnenoBanue
3aBUCHUMOCTH TEpHOJa MajblX KosieOaHui
rpy3a Ha HUTU OT JUIMHBI HUTH U MAacChl
rpy3a. MccienoBanue nepeMeHHOIO TOKa B
HEeNW W3 TOCIEJOBATEIBHO COENNHEHHBIX

KOHJIEHCATOpa, KaTyLIKU U pe3ucTopa

5.2

#HPartH#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHBI

521

Mexanuyeckue BOJIHBI, YCIIOBHSI
pacnpoctpanenus. Ilepuon.  CkopocTtb
pacmpocTpaHeHUsT W JJIUHA  BOJIHBL

HonepeqHLIe " TPOAOJIbHBIC BOJIHBI

5.2.2

#H##Par### Narepdepenuus u audpakus

MEXaHHNYCCKHX BOJIH

5.2.3

3Byk. CkopocTh 3Byka. ['pOMKOCTH 3ByKa.

BricoTa Tona. TeMOp 3ByKa

5.24

DJEeKTpOMarHUTHBIE  BOJIHBL. Y CJOBHUS
W3IY4YCHUSI  DJIEKTPOMATrHUTHBIX  BOJH.
B3aumuas opuenranus BektopoB E, B u v

B JJICKTPOMAarHUTHOU BOJIHE B BAKyyMe

5.25

5.2.6

CBoiicTBa  DIIEKTPOMArHUTHBIX  BOIIH:
OTpaXEHHE, TPEIOMIICHUE, MOJIIPU3AIIHs,
mudpakmus, uHtephepeniusa. CKOpOCTh

ANEKTPOMArHUTHBIX BOJIH
[IIxama AJIEKTPOMATHUTHBIX BOJIH.
[IpumeHeHne 3JIeKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY




5.2.7

[IpuHIIUTIBI pagUOCBA3W W TEJICBHUICHMUS.
Pannonokanmsi. DneKTpOMarHuTHOE

3arpsA3HEHUE OKPYKAOLIEN CpeIbl

5.2.8

TexHu4eckne yCTpPOWCTBA: MY3BIKAJIBHBIC
MHCTPYMEHTHI, YJIBTPa3ByKOBast
JUAarHOCTHKa B TEXHUKE M MEIMIMHE,
panap, paauoNpUEMHIK, TEJIEBU30D,

anTeHHa, tenedon, CBU-neup

5.3

H##HParfH#OIITUKA

5.3.1

[IpsiMonuHeiHOE pacnpOCTpaHEHUE CBETA

B OJIHOPOJIHOM cpene. JIyd cBeta

5.3.2

OtpaxeHue cBeTa. 3aKOHBl OTPaKEHUS
cBeta. [loctpoeHne n300paXkeHuid B THIOCKOM

3epKaje

533

[penomienne cBeTa. 3aKOHBI TPEIOMIICHHS
CBeTa. AOCOITIOTHBIH IOKa3areib

MpECIOMIICHUS

5.34

5.35

[NomHoe BHYTpEHHEe OTpa’keHHe.
[IpenenpHBI Yroa MOJHOTO BHYTPEHHETO

OTpaXCHUA

Hucnepcust  cBeta. CloXHBI  cOCTaB

Oemoro cBera. llBet

5.3.6

Cobupatoniiue 1 pacceMBaIONINE JIMH3BL.
Tonkas nuH3a. POKYCHOE paCCTOSHHUE U
ONTUYECKass  CWJIa  TOHKOM  JIMH3BL
[Toctpoenue n3o0pakeHu B COOUPAIOIINX
U paccenBarouMx JuH3ax. Popmyna
TOHKOM JIMH3BL. YBEIUUYEHHUE, JaBacMoe

JIMH30U

5.3.7

5.3.8

[Ipenensr IPUMEHUMOCTH T€OMETPUUYECKOM

OIITHKH

Wntepdepenuus  cBera.  KorepeHtHble
HCTOYHUKH. YcnoBus HaOIO e HUS
MaKCHMYMOB u MUHUMYMOB B

UHTEPPEPEHIIMOHHONW KapTHHE OT JIBYX




CI/IH(I)aSHBIX KOTCPCHTHBIX HCTOYHHUKOB

Hudpakuuss  cBera.  dudpakmuonnas
peméTka. YcinoBue HaOMIOIEHUS TJIABHBIX
5.3.9 MaKCUMYMOB npu MaJeHuN
MOHOXPOMaTHYECKOTO cBeTa Ha

TUGPAKIUOHHYIO PELIETKY

5.3.10 [Nonsipu3anus cBeTa

TexHuueckue YCTpOﬁCTBaZ O4YKH, JIyla,

doToanmapar, NPOEKIHUOHHBIA ammapar,

5.3.11 MHKPOCKOII, TEJECKOII, BOJIOKOHHAS
OITHKA, nudpakImoHHas peméTka,
TIOJISIPOU T
[IpakTnueckue paboTHL. N3mepenue

5312 TMOoKa3aTeJisd MPCIOMIICHUA. HccnenoBanue

CBOWCTB  W300pakeHWidI B  JIMH3aX.

Hab6nronenue qucnepcun ceeta

BJIEMEHTBI CITELIUAJIBHOM TEOPMM OTHOCUTEJILHOCTH

I'panunel TPUMEHUMOCTH  KJIACCHUYECKOMN
MEXaHHKH. [Toctynatsl Teopuu
6.1 OTHOCHUTEJILHOCTH: MHBAapUAHTHOCTh
MOAYNE CKOpPOCTH CBe€Ta B BaKyyMe,

MPUHIMI OTHOCUTEIBLHOCTH DUHIITEHHA

OTHOCI/ITGHBHOCTB OI[HOBpeMeHHOCTI/I.
6.2 3ameJyieHHe BpPEMEHHM U COKpallleHHE

JUIAHBI

6.3 DHeprus ¥ UMIYJIbC CBOOOTHON YaCTHIIBI

CBs13p Macchl C DHEPIUEH M HMITYJIbCOM
6.4 CBOOOJHOW YacTHLIbl. OHEprust IMOKOs

CBOOOIHOM YaCTHIILI

KBAHTOBAS ©®U3UKA

7.1

H#HPar###JIEMEHTBI KBAHTOBOM OIITUKU

®otonbl. Popmyna [lnanka cBs3u s3HEpPrun
7.11 ¢doroHa ¢ ero yacToTod. OHeprus u

UMIyYIbC (GOTOHA




7.1.2

OtkpeiTHE U ucciaeaoBanue Ghortodddekra.
Omeritet - A CromeroBa.  3aKoHBI

dhoTorddexra

7.1.3

YpaBHeHue DiHIITeHHA TSt

dororddekra. «Kpacnas TPaHUIIA»

dororddekra

7.1.4

JaBnenue ceera. OnbiTel I1.H. JIeOGeneBa

7.15

XHUMHYECKOE HeﬁCTBHe CBCTa

7.1.6

Texaudeckne ycTpoucTBa: (HOTOIIEMEHT,
dhoTomaTuuk, COJIHEUHAs OaTapes,

CBETOIUO]I

7.2

CTPOEHUE ATOMA

7.2.1

Mopens atoma TomcoHa. ONbITHI
Pesepdopna o uccienoBaHUIO CTPOCHUS

aroma. [Inanerapnas Moaenps aroma

7.2.2

7.2.3

IlocTynatel bopa. Nznyuyenue 51
norjoueHue (OTOHOB TIPU  MEpexoje
aToMa C OJHOILO YpOBHS DJHEPrUHM Ha
npyroi. Buasl ciektpoB. CekTp ypoBHEM

OHEPIUH aToOMa BOAOpOaa

BonHoBrle cBoiicTBa 4acTull. BoJHBI 1€
Bporins. KopmnyckynispHO-BOJIHOBOM
nyanu3M. Judpakinus dJIEKTPOHOB Ha

KpHUCTajiax

724

CnoHTa"HHOe H BBIHYKJICHHOC H3JIYYCHHC.

YCTpoHCTBO M MPUHLIKT pabOTHI Jiazepa

7.25

TexHuueckrue yCTpPOMCTBA: CIIEKTPAJIbHbBIN
aHaiu3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBIN

KOMIIBIOTED

7.2.6

[IpakTueckne  pabotel.  Habmronenue

JINHEMYaTOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoapl HaOMIOACHHUST M PErUCTpaLuu

QJICMCHTAPHBIX YaCTUL]




7.3.2

OTKpbITHE  PAaIMOAKTUBHOCTH.  ONBITHI
Pesepdopna mo ompeneneHuio cocTtaBa
paauoakTUBHOrO  W3iydyeHus. (CBOKMCTBa
ab(a-, 0eTa-, raMMa-m3ITydeHus. Bimsiaue

PaaArOaKTUBHOCTH HaA JKUBBIC OPraHU3MbI

7.3.3

OTKpbITHE  TPOTOHA U HEUTpOHAa.
Hyxnonnass monmens simpa [eiizenbepra —
WBanenko. 3apsan siapa. MaccoBoe uucio

sapa. M3oTonsl
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Anbda-pacna. DNEeKTPOHHBIN u
MO3UTPOHHBIN OeTa-pacria. l'amma-
U3ITyYeHHUeE. 3aKOH  paJMOAKTUBHOTO

pacmana

7.3.5

OHeprus CBSI3M HYKIOHOB B  sJIpe.

SAnepusie cuibl. Jledekt Macch sapa

7.3.6

SAnepuble peakuuu. JleneHWe M CHHTE3

saaep

7.3.7

S nepHslit peaKkTop. TepMmosiiepHbII
cuHre3. [IpobiemMbl M HEPCHEKTHBBI
SIAEPHOM  DHEPreTHKU.  IKOJOTMYECKUE

ACIICKTHI ;mepHoﬁ OHCPICTHKU

7.3.8

DnemeHTapHble  4acTuubl.  OTKpbITHE
II03UTPOHA. DyHIaMEHTAJIbHBIE

B3aUMOIEHUCTBUA

7.3.9

TexHuueckue  yCTpOMCTBA:  JTO3UMETD,
kamepa BuibcoHa, snepHBII  peakTop,

aroMHas OoMm0a

7.3.10

Ilpaktuyeckue pabotel. MccnenoBaHue
TPEKOB YaCTHIL (mo TOTOBBIM

dhoTorpadusim)

8.1

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3mnoro neba. CosBesmus, sipkue

3BE3/IBI, INTAHETHI, UX BUIUMOE IBMKECHHIC

8.2

Comnueunas cucrema. lliaHeTsl 3€MHOU




T'PYIIIBI. IInaHeTHI-TUTaHThI n ux
CIIYTHUKH, KapJIMKOBBLIC IIJIAHCTHI. \YENISE

Tena CoJIHEYHOI CUCTEMBI

8.3

Conane, ¢orochepa wu  atmocdepa.

CoHeuHas akTHBHOCTD

8.4

Nctounuk sHeprun ConHua u 3BE37

8.5

3BE3Abl, MX OCHOBHBIE XapaKTEPUCTHUKH:
Macca, CBETUMOCTb, PaHyc, TeMIepaTrypa,
HX B3aHMOCBS3b. Jmarpamma
«CTIEKTPAJIBHBI  KIacC — CBETHMOCTBY.
3Bé34pl  TJIABHOM  IIOCJIEIOBATEILHOCTH.
3aBHCHUMOCTh «Macca — CBETUMOCTBY» IJIA

3BE3]1 TJIABHOI ITOCISA0BATCIIBHOCTH

8.6

##H#Par###BHyTpeHHEE  CTpOEHHE  3BE3.
CoBpemeHHbIe IIPECTABIICHUS 0
npoucxoxaeHun u aomouuu ConHua u

3BE3. DTkl )KU3HU 3BE3I

8.7

Mineunsii  Ilyte — Hama [anakruka.
CnupanpHas  cTpykTypa  [amakTuku,
pacrpezenenye 3BE3N, raza U IMbUIM.
Tlomoxxeune wu aBmxkenue CoaHna B
lamaktuke. Ilmockas wu  cdepuyeckas

OOACUCTEMBI [ aJlTakTUKU

8.8

Tuner ramaktuk. PagmorajgakThku u

KBa3apbl. YEpHBIE ABIPHI B sIAPAX TATAKTHK

8.9

Bcenennas.  Pacmupenune  BceneHHOM.
3akon Xab06ma. Paz0Oeranme rajgakTHK.
Bospact u panuyc BceneHHo#l, Teopus
bonpmioro B3peiBa. Mogens  «ropsueit

Bcenennoit». PenukToBoe nsnydeHue

8.10

Macmrabnass ~ cTpykTypa  BceneHHoil.
Meraranaktuka. Hepeménubsie mpoOiembl

aACTPOHOMHHU




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA3OBATEJIBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI /151 YYEHUKA

» ®usuka, 10 knacc/ Mskumes I'.51., Byxosues b.b., Corckuiit H.H. mox penakuueit
IMapdentreBoit H.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemenue»
» ®usmka, 11 knace/ Mskumes I'.JI., bByxosues b.b., Yapyrun B.M. non penaknueit

INapdenTtreBoit H.A., AkunonepHoe obmmecTtBo «M3natenscTBo «IIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

®wusuka, 10 xknace/ Msxkumes I'.51., Byxosues b.b., Corckuit H.H. mox penakiueit
IMapdentreBoit H.A., AkunonepHoe obmectBo «M3natensctBo «IIpocBemenue»
®dwusuka, 11 xnace/ Mskumes I.J1., Byxosues b.b., Hapyrun B.M. non penakiueit
IMapdentreBoit H.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemmenue

Metoaunueckoe nocobue k yueonuky M. M. [leppikuna, A. Y. BanoBa. ®@usuka 10. ba3osbrii
ypoBenb/ O. A. Uepnukona, C. H. 'magenkosa, B. B. Kynpsisiies,

Ax1mmonepHoe obmectBo «M3natenscTBO «IIpocBemenune

Meroaunueckoe nocooue k yueonuky U. M. Ilepeimkuna, A. V. iBanoBa. ®usukal 1. ba3zoBsrit
ypoBenb/ O. A. Uepnuxkosa, C. H. I'nmanenkoBa, B. B. Kyapsisues,

Axumonepnoe obmectBo «M3narensctBo «IIpocBenienne

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bu6nunorexa [IOK






