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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢Qusuke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHus pa3paboTaHa Ha OCHOBE IOJOKEHUU M TPEOOBAHUI K pe3ynbTaTam
OCBOEHHMSI OCHOBHOI 00pa3oBaTeNbHOM Mporpammsl, mnpeactaBieHHbIXx B OI'OC
COO, a Ttaxxe ¢ yuérom denepanbHOl paboueil MmporpaMMbl BOCIHUTAHHS U
KOHIICTIIIUU TpernoaaBaHus ydyeOHoro mpenmera «Pusnka» B 00pa30BaTENIbHbBIX
Oopra"u3anusax Poccniickon denepanumy, peanu3yrommux OCHOBHBI€
o0Opa3oBaTesbHbIE MPOTPAMMBI.

Copepxanue mnporpaMmbl 10 (u3MKe HampaBieHO Ha (HOpPMUPOBAHME
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOydarommxcs 10-11 kimaccoB mnpu
oOydeHnH ux (u3HKe Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-AESTEIBHOCTHOIO
nonxoxaa. Ilporpamma no ¢usuke coorBercTByer TpedoBanusiMm ®I'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPEeIMETHBIM pE3yJibTaTaM
oOydeHus, a TaKKe YYUTHIBAET HEOOXOIMMOCTb pPEaTU3alUU MEXIPEIMETHBIX
CBA3€H (PU3MKU C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMM mpeameramMu. B Hel
OTIPEAENSIIOTCS OCHOBHBIE LI€TM M3y4eHHUs] (U3HKKM HA YPOBHE CPEIAHEro OOIIEro
00pa30BaHUsl, TIIAHUPYEMBIE PE3yIbTaThl OCBOCHUSI Kypca (DU3UKHU: JTUYHOCTHBIE,
MeTarpeaMeTHbIe, MpeaMeTHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no pu3ukKe BKIIOYAET:

e IUJJAHUPYEMBIE PE3YJIbTAThl OCBOCHUS Kypca (pu3nku Ha 6a30BOM YpPOBHE, B

TOM YHCJI€ IPEIMETHBIE PE3YIbTAThI [0 roJjaM 00yUEHUS;

e cojepkaHue yuebHoro npeamera «PuU3nkay Mo rogam 00ydeHHs..

du3rka Kak Hayka O HamOojiee OOUIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauyecTBE y4eOHOro MpeMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHUM 00 OKpykaromiem mupe. [IIKoIbHBIN Kype GU3HKU — CUCTEMOOOpa3yIOmuii
JUIS €CTECTBEHHO-HAYYHBIX Y4€OHBIX MPEIMETOB, MOCKOIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TIPOILIECCOB M SBJICHUM, H3ydyaeMbIX XHUMHUEH, OuoJiorue,
buszndeckorr reorpaduerd u acTpoHomuei. Mcmonb3oBaHWE M AKTHBHOE
OpUMEHEHHE (U3NYECKUX 3HAHMA  ONpeAeNseT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOIMH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCa, IMOJIYYeHHs] HOBBIX MaTEpHAJIOB C 3a/JIaHHBIMU CBOWCTBAMHU W APYTHX.
N3yyenne Qu3MKM BHOCUT OCHOBHOW BKJIaJ B (POPMUPOBAHUE €CTECTBEHHO-
HayYHOW KapTHHBI MHpa OO0y4aroumxcs, B (OPMHUPOBAHUE YMEHUI NPUMEHSThH
HAy4YHbIN METOJl O3HAHUS [IPU BHIIOJHEHUN UMHU YYEOHBIX UCCIEIOBaHUM.

B ocHoBy Kkypca ¢Gu3MKM Uil YpOBHsSI cpefHero oOmero oOpa3oBaHMs
NOJIOKEH P HMACH, KOTOpblE MOXXHO paccMaTpUBaTh KakK IPUHLUIBI €ro
OCTPOEHHUS.



Hoesa yenocmnocmu. B COOTBETCTBUM € HEH KypC SBISETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepuai U3 BCEX Pa3lenoB (PU3MKU, BKIKOYAET KaK
BONPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOMN (PU3UKHU.

Hoes ecenepanuzayuu. B COOTBETCTBMM ¢ HEHW MaTepuan Kypca (Qu3mMKu
00benMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBisercs
(opMUpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHH, BEIIECTBE U
noJe.

Hoes eymanumapusayuu. EE peanuzanus mpearnosaraeT HCIOIb30BaHUE
T'YMaHUTapHOTO TOTEHIMala (U3MUECKON HAayKH, OCMBICIICHHE CBSI3M Pa3BUTHUSA
¢u3uku Cc pa3BuTMEM OOLIECTBA, a TaKkkKe€ C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U 3KOJIOTMUECKUMU IIpoOIeMaMu.

Hoesa npuxnaonoti uanpaenennocmu. Kypc ¢Gu3uku —mpenmnosaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHYECKHX M TEXHOJIOTMYECKUX MPUIOKEHUN
W3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes oxonocuzayuu peanusyercss TOCPEACTBOM BBEIEHUS DIIEMEHTOB
CollepKaHMs, TOCBSIIEHHBIX OSKOJOTMYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHHKM M TEXHOJOTMW, a TaKXe OOCYXKIEHHs
npo0JieM palroOHAIBHOTO MPUPOIOTOIB30BAHMS U SKOJIOTHYECKOW O€30MaCHOCTH.

Crep:KHEBBIMH DJIEMEHTAMHU Kypca (PU3UMKM Ha ypOBHE CpEAHEro O0OIIero
oOpa3oBaHus SBISAIOTCS (u3mdeckue Teopuu (hopMHpOBAHUE MPEICTABICHUN O
CTPYKTYpPE MOCTPOCHUS (PU3NYECKON TEOPUHU, POIH (PYyHIaMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX MPEACTaBICHUSIX O TNPHUPOAE, TIpaHULIAX
NPUMEHUMOCTH TEOPHUH, Jii OINUCAaHUS €CTeCTBEHHO-HAYYHBIX SIBICHUU U
IIPOIIECCOB).

CucreMHO-IeSITeNbHOCTHBIN MOAX0 B Kypce (PU3UKU peau3yeTcsl Mpexiie
BCEro 3a CYET OpraHu3alyy SKCHEPUMEHTAIBHOU JAESITEIbHOCTH 00YyYalolIuXCs.
st 6a3oBoro ypoBHS Kypca (U3MKA — OTO MCIOJIB30BAHUE CHUCTEMbI
(pOHTAIbHBIX KPAaTKOBPEMEHHBIX 3KCIEPUMEHTOB U JAaOOpaTOpHBIX padoT,
KOTOphIE B TMporpamMme mo (u3nke OOBETUHEHBI B OOIIMI CIHCOK YYECHUYCCKUX
NpakTUYeCKuX paldoT. BeiaeneHue B yka3aHHOM IepedHe JIabopaTOpHBIX padoT,
NPOBOJUMBIX JJIi KOHTPOJSI W  OLEHKH, OCYIIECTBISIETCS Y4YaCTHUKAMHU
0o0pa30BaTeIbHOr0 MpoOLEcca HCXOAd W3 OCOOEHHOCTEW IUIAHUPOBAHUSA U
ocHamleHus kaOuHera ¢Qusuku. Ilpu »>TOM oOOecreunBaeTrcss OBJAJECHUE
OOyYarOMIMMHUCS YMEHHUSIMU TPOBOJIUTH KOCBEHHbIE H3MEPEHUs, HCCIIEIOBAHMUS
3aBUCUMOCTEN (U3MYECKMX BEJIMYUH M TOCTAHOBKY OIBITOB IO TPOBEPKE
IPEJI0KEHHBIX TUITOTES.

bonbiioe BHUMaHuE yOENsAETCA PEUIEHUI0 PAaCYETHBIX M KAaYeCTBEHHBIX
3anay. Ilpu 3TOM 1UIst pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIIAIOTCS 3aJadyM C SIBHO
3aJJaHHOW (PU3UUECKON MOJIENIBIO, TO3BOJIAIOIINE IPUMEHSITh N3yUE€HHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO paszfena Kypca, TaK U WHTETPUPYS 3HAHUS U3
pasHbIX pas3aenoB. JJig KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBISIOTCS 3aJaHUs HA
OOBSICHEHHE TpPOTEKaHUsl (U3NYECKUX SBICHUM W TIPOIECCOB B OKpYXKAIOUIEH
KU3HU, TpeOyronue BbIOOpa (M3UYECKOM MOJAENU IS CUTyallMd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO k MarepuaigbHO-
TEXHUYECKOMY OO0EeCIeUueHHI0 Yy4eOHOro rmporecca 0a30BBIM YpOBEHb Kypca
($U3MKKU Ha ypOBHE CpeIHEro o0IIero o0pa3oBaHus JOJIKEH U3y4aThCsl B YCIIOBUSIX
NPEeIMETHOrO KaOuHeTa (U3UKU WM B YCJIOBHSX WHTEIPUPOBAHHOTO KaOWMHETa
PEAMETOB €CTECTBEHHO-HAYyYHOro Iukia. B kaOuHere GU3MKH JOJKHO OBITh
HeoOXxoauMoe JiabopaTopHOe OOOpYyIOBaHWE [JIsi BBINOJHEHHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe yUYEHUYECKHX MPAKTUYECKUX PaboT U JIEMOHCTPAIIMOHHOE
o0opy10BaHUE.

JleMoHCTpallMoHHOE 00opyaoBaHue (HOpMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH U OOECHEYMBAET IOCTAaHOBKY
NEPEUMCICHHBIX B TMporpamMme Mo (QU3MKE KIIOYEBBIX JIEMOHCTpAIMil Jyis
UCCJICMIOBAHNS  W3Y4YaeMBbIX SBJICHUH ©  TPOIECCOB, OMIHUPUYECKUX U
(GyHIaMEHTATLHBIX 3aKOHOB, X TEXHUYECKUX MPUMCHCHHIA.

JlaGopatopHoe 00OpynOBaHME IJII YYEHHYECKUX MPAKTHUYECKUX padboT
dbopMupyercsi B BuAe TEMaTHYECKHUX KOMILIEKTOB M OOECIEUMBAETCA B pacuére
OHOTO KOMIUIEKTa Ha JBYX oOOydJaomuxcs. TemaTHueckue KOMIUIEKTHI
71a00paTOpHOTO O0OpPYJOBAHUS JIOJDKHBI OBITH IMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX NPHUOOPOB, @ TAKXKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJIE ITU(PPOBBIX JabopaTopuid.

OCHOBHBIMH LIETISIMU U3Y4€HUs (PU3UKHU B 00IIeM 00pa30BaHUM SIBIISIOTCS:

o (opMupoBaHHE HWHTEpeca W CTpEeMJICHHS OOYYaIOIUXCS K HaydHOMY
U3YYCHHUIO TPHUPOJIbI, PA3BUTHE HMX MHTEJUICKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHUE MPEICTABICHUN O HAYYHOM METO/I€ MO3HAHUSA U (HOPMUPOBAHHE
MCCJIEI0BATEIBCKOI0 OTHOILICHUS K OKPYKAIOLIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHMSI KaK pe3ysbTara W3Y4YCHHs
OCHOB CTPOCHHS MaTepHH U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e (dopMupoBaHME€ YMEHUNH OOBSICHATH SBICHHUS C HCIOJIBb30BAHHEM
(bu3MUecKuX 3HAaHUM U HAYYHBIX JOKA3aTeNbCTB;

e (opmupoBaHue npeacTaBICHUN O ponu (PUMKHU [IJI Pa3BUTHS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.

JlocTmwkeHne HTHX Ieneld 00ecrneynBaeTcsl pelieHrneM CIEAYIOMNUX 3a71ad B

npoliecce u3yueHus Kypca GU3MKU Ha YPOBHE CPEHEro o0Iero oopazoBaHus:



e TIPUOOpETEHUE CHUCTEMBbl  3HaHUH 00 o0Iux (bU3UICCKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHUSIX, BKJTIOYAs MEXaHHUKY,
MOJIEKYJISIDHYIO  (PU3UKY, JJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY H
AIIEMEHTHI aCTPODU3UKH;

e (opmupoBaHHe yMEHUN TPUMEHSATH TEOPETUUYECKUE 3HAHUS IS
OOBbsACHEHUs (PU3NUECKUX SBICHUM B TPUPOJAEC U JJIsi MPUHATHUS
MPAKTUYECKUX PELIEHUN B OBCEAHEBHOW )KU3HU,

e OCBOEHHE CIOCOOOB pEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckoil MOMENbI0, 3a/]ad, MOAPa3yMEBAIOIIUX CAMOCTOSTEIHHOE
co3fanue (pu3nueckoi Mo/IeNu, aIeKBaTHOU YCIIOBHUSIM 3a]1a4H;

e TMOHMMaHUE (U3NYECKUX OCHOB W TPHUHIUIIOB JEUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOIMYECKUX MPOLIECCOB, UX BIMSHUS HA OKPYKAIOLIYIO
cpeay,

e OBJIQJICHHE METOJIaMH CaMOCTOSITEILHOTO TUIAHUPOBAHUSA U TMPOBEICHUS
(bu3MUeCKUX SKCIEPUMEHTOB, aHAlIW3a W HHTEpIpeTaluu HUHQPOpMAINH,
OTIPECIICHUSI IOCTOBEPHOCTH MOJYYEHHOT'O pe3yibTaTa;

e CO3[IaHME YCJIOBHM ISl PA3BUTUS YMEHUN NMPOEKTHO-UCCIEIOBATENBCKOM,
TBOPYECKOM JAEATEIBLHOCTH.

Ha wsyuenne ¢usuku (0a30BbI ypOBEHB) Ha YpOBHE CpEIHEro OoOIIero
oOpazoBanus orBoautTcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HEJIENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJEIIO).

[Ipennaraemeiii B mporpaMme Mo (Qu3nuke TMepedeHb JTa0OpaTOPHBIX M
NPAKTUYECKUX padOT SBIAECTCS PEKOMEHIOBAaHHBIM, YYMTENb JENaeT BHIOOP
NPOBENICHUs JIA0OpaTOPHBIX PAOOT U OMBITOB C YYETOM HWHIUBUYAIbHBIX
0COOEHHOCTEN 00yYaroInXCsl.



COJAEP XAHME OBYUYEHUA
10 KJIACC

Paznen 1. @®u3uka v MeTOAbI HAYYHOI'0 MMO3HAHMS

®usuka — Hayka o npupoae. HayuHbie METOIbI MO3HAHUS OKPYKAIOIIETO
mupa. Ponp sSkcnepuMeHTa W TEOPUHM B TMPOILECCE IIO3HAHUS TPUPOIBI.
DKCNEepUMEHT B (U3HKE.

MonenupoBanue (HU3NYECKUX SBICHUNA W TpolieccoB. HaydHbie THUIIOTE3HI.
du3nyeckre 3aKOHBI U TCOPUHU. | paHUIBI TPUMEHUMOCTH (DU3UIECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUA.

Ponb u mecto ¢usuku B GOpMHUPOBAHWK COBPEMEHHOM HAy4YHOW KapTHHBI
MHpPA, B IPAKTUYECKOMN AEATEIBHOCTH JIFIOAEH.

Jemoncmpayuu

AHasioroBeie ¥ 1UGPOBBIE HU3MEPUTENIbHbIE MNPUOOPHI, KOMIBLIOTEPHBIC
JATYUKU.

Pa3gea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBUkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JBHXKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienune, cKoOpocTh (CpemHssi CKOPOCTb, MIHOBEHHAasi CKOPOCTb) U
YCKOpPEHUE MaTepUaIbHOM TOYKHM, UX MPOEKIIMM Ha OCU CHCTEMbI KOOpIUHAT.
CroxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpPsIMOJIMHEWHOE ABWkKeHHue. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOpEHHUS, IyTH U IEpEMEIICHUs
MaTepuaJIbHON TOYKU OT BPEMEHH.

CBoOogHOE najzieHue. Y CKopeHre CBOOOIHOTO MaJICHHUS.

KpuBonuneitnoe paBmxeHue. [IBuxkeHHE MaTepUaIbHOW TOYKH IO
OKPY>KHOCTH C TIOCTOSSHHOW IO MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAS
ckopocTs. Ilepuoa u yactora obpaiienus. [{leHTpocTpeMuTenpHOE YCKOPEHHE.

TexHudyeckre YCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JNBWKECHHUE CHAPSA0B, UEMHbIE U PEMEHHBIE ITEpEaavu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WLTIOCTPAIUMSl KUHEMATUUECKUX XAPaKTEPUCTUK
JIBIDKCHHUSL.

[IpeoOpa3zoBanue NBUKEHUN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM ITPOCTPAHCTBE.

HabGmronenue nABMXEHUs Tena, OPOIIEHHOTO MOJ YIJIOM K TOPU3OHTY U
TOPU3OHTAIBHO.



N3mepenne yckopeHus: CBOOOTHOTO TaICHHUS.

Hanpagnenune ckopocTy pu ABMKEHUHU 1O OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

N3yueHre HEpaBHOMEPHOTO JBUKEHHUSA C LEIbIO OMPEIEICHNUS MITHOBEHHOM
CKOPOCTH.

HccnenoBaHre COOTHOLICHHS MEXAY NYTSAMH, MNPOHWJICHHBIMU TEIOM 34
MOCJIEIOBATENbHBIE PAaBHBIE TMPOMEXKYTKHM BPEMEHHM TNIPU PaBHOYCKOPEHHOM
JIBUYKEHUHU C HAYAJIbHOU CKOPOCTBIO, PABHOM HYIJIIO.

N3yueHne nBUKEHHS IapUKa B BA3KOW )KUIKOCTH.

N3yuenne nBuxeHus Tena, OpOIIeHHOr0 TOPU3OHTAIIBHO.

Tema 2. /lunamuxa

[Ipunnun  otHocurenbHOocTH  [anmunes. IlepBwii  3akoH  HproToHa.
NuepunanbHbie CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipunnun cynepno3unmu cui. Bropoit 3akoH HeroToHa
IU1sl MaTepuaabHOM Touku. Tperuil 3akoH HproToHA 111 MaTepUaibHbBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuma Tsbkectu. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenust (mokosi, CKoJbxkeHus1, kauenus). Cumna tpeHusi. Cyxoe
Tperue. Cuiia TpeHHUs! CKOJIBKEHUS U cujia TpeHus mokos. KoadduuueHT tpenus.
Cuna conpOTUBIICHUS NPU IBUKEHUU TEJA B KUJKOCTH WU rase.

[TocTtynarensHOE U BpalaTeabHOE JBIKEHUE aOCOMIOTHO TBEPAOTO Tea.

MoOMEHT cuibl OTHOCUTEIBHO OcH BpameHus. llnedo cuibl. YcmoBus
paBHOBECHS TBEPAOIO TENA.

TexHudyeckre yCTpPOMCTBA M NPAKTUUYECKOE NPUMEHEHUE: MOAIINITHUKH,
JBIKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBnenne nHEepIUH.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Aeopmariuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U MaJICHUM.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUEHUS U CKOJIbKEHUSI.

YcioBust paBHOBECHS TBEPAOro Tena. Buabl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3yuenne nBuxenus Opycka 1mo HaKJIOHHOM ITOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIMX B NPYKHUHE H
pe3HOBOM 00pasiie, OT ux AehopMaluu.

HUccnenoBanne yciaoBUl paBHOBECHS TBEPAOrO TeEJa, HUMEIOLIETO OCh
BpaLlCHUS.

Tema 3. 3akonvl cOXpaneHusn 6 Mexanuke

Nmnynse MatepuanbHOM TOYKU (Te€na), CUCTEMbl MAaTEPHUAIbHBIX TOUEK.
Nmnynbe CUIIBI M1 U3MEHEHUE HMIYJIbCA Tella. 3aKOH COXPAHEHHUS HMITYJIbCA.
PeaktuBHOE BMKEHME.

Pabora cunbl. MOIIHOCTH CHJTBI.

Kunernueckass sHeprusi MarepuaslibHOW TOYku. Teopema 00 H3MEHEHUH
KUHETUYECKOU YHEPIUH.

[ToreHumanbpHas SHEPrusl. [ToreHumanpHas SHEPIuUst YIIPYTO
nebopMUpOBaHHON  TpykuHBI.  [loTeHIManpHas  dSHEprus Tena  BONHM3U
MOBEPXHOCTH 3EMIIH.

[loTeHUMabHBIE W HEMOTEHUHUAJIBHBIE  CHJIBL. CBsi3b  paboThl
HEMOTEHUHUAJIbHBIX CUJI C M3MEHEHUEM MEXaHMYECKONM JIHEPruM CHCTEMBI TEll.
3aKOoH COXpaHEHUS] MEXaHUYECKOM YHEPTHUU.

Ynpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4yeckre yCTpOMCTBa M MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
IIPY>KUHHBIA UCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTruBHOE NBMXKEHUE.

[Tepexoa moTeHIIMATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yuenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanne cBsi3u pabOTHI CHIBI ¢ U3BMEHEHHEM MEXAaHUYECKON SHEPTHH
TeJla Ha IPUMEPE PACTSIKEHHS PE3UHOBOIO XKI'yTa.

Paspnen 3. MouiekyasipHas pu3nka 1 TEpMOAUHAMMKA
Tema 1. Ocrogbl MONEKYIAPHO-KUHEMUYUECKOU meopuu
OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KUHETUUECKOW TEOPUHU U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwxkenue. Juddys3usa. Xapaktep ABUKEHUS WU
B3aMMOJICMCTBUSL YaCTHI] BeElIeCTBA. MOAENM CTPOEHUS Ta30B, JXKUAKOCTEH U
TBEPJIBIX TEJT U OOBSICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojieneld. Macca u
pa3mepsl Mosiekyi. KonundecTBo BemectBa. [locTosiHHas ABoraapo.

TermmoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana temneparyp
Llenbcus.



Mopens  uneanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOPUU HJIeANIbHOrO Tra3za. AOCOIOTHash TeMmmepaTrypa Kak Mmepa
CpelHel KHWHETUYECKOM SHEpPruu TEIUIOBOrO0 JBIKEHHMS dactull rasa. Illkana
temrieparyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHHMEe MeHneneeBa—KnaneipoHna.
3akoH JlanbroHa. M3omponecchl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BenlecTBa. ['paduueckoe mnpencTaBieHUE H3OIMPOLECCOB: HM30TEPMa, HU30X0pa,
n3obapa.

TexHu4yeckre yCTpOMCTBA U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP,
OGapoMmerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JTUCKPETHOE CTPOCHHE BellecTBa, (¢Gororpaduu
MOJIEKYJI OPraHUYECKUX COETUHEHHUIA.

OmnpiTel 0 U Py3un KUAKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO ABUKEHUS.

Moguens onbita LlTepha.

OnbITHI, JTIOKa3bIBAOIIIHE CYILIECTBOBAaHUE MEXMOJIEKYIISIPHOTO
B3aHMOJICCTBHUSI.

Mogaenb, WUTIOCTPUPYIOIIas TPUPOY AaBICHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHUS UACAIBHOTO rasa,
U30IIPOLIECCHI.

Yuenuueckuii sxkcnepumenm, n1abopamopnule pabomuwl

Onpenenenue Macchl BO3JyXa B KJIACCHOM KOMHAaT€ HAa OCHOBE HM3MEpPEHUM
00BbEMa KOMHATBHI, 1aBJICHUS U TEMIIEpaTyphl BO31yXa B HEH.

UccnenoBanne 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ochoebl mepmoouHamuxu

TepmonnHamuueckasi cucteMa. BHYTpEeHHSIE SHEpPrus TEPMOIMHAMUYECKOU
CUCTEMBI U crioco0bl e€ n3meHeHusi. KonmnuecTBo TeroTel u pabora. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HWJeallbHOro  Tra3a.  Buael  Termonepenauu:
TEIJIONPOBOIHOCTh, KOHBEKILIMS, U3y4YCHHE. Y IeIbHAsA TEIIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH NpH TeIIoNEepeaaye.

[Tousatue 00 aagmabaTtHOM mponecce. llepBblii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHue mepBOro 3akOHa TEPMOJAMHAMHUKMU K u3omponeccaMm. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTuMocTh MpoiieccoB B MPUPO/IE.

TermoBble  MamuHbl.  [IpUHIUOBL ~ JEHCTBUA ~ TEIUIOBBIX  MAalIWH.
[IpeobpazoBanusi ’HEepruM B TEIJIOBbIX MamuHax. KosdduuueHt mnose3Horo
nevctBus TeroBod MamwuHbl. [lukn KapHo u ero kosduiueHT mosie3Horo
JENCTBUSA. DKOJIOTMYECKHUE MPOOIEMBI TEIIOIHEPTETUKH.



TexHudyeckre YCTPONCTBA M MPAKTUYECKOE MPUMEHEHUE: JBHUraTelb
BHYTPEHHETO CropaHus, ObITOBON XOJOAMIbHUK, KOHIUITUOHED.

Jlemoncmpayuu

N3meHeHnne BHYTpEHHEH »HEpruu Teja MpU COBEPIICHUU pabOThI: BBUIET
npoOKu u3 OYTBUIKM TIOJ JEUCTBHEM CXATOro BO31yXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe MyTE€M TpeHus (BUI€OAEMOHCTpAL).

N3meHenune BHyTpEeHHEN SHEpruu (TeMIepaTyphbl) Tela Mpu Terionepeaaye.

OnpIT 1O anuabaTHOMY paCHIMPEHUI0 BO3Ayxa (OMBIT C BO3AYLIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, IBUTaTENsl BHYTPEHHETO0 CrOpaHusi, pEaKTUBHOTO
JIBUTATEJIS.

Vuenuueckuii sxcnepumenm, nabopamopnuie pabomol

N3mepenne yaenbHON TEIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoonvl

[TapooOpazoBanue u KoHjeHcauusd. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTENbHAS BIAXHOCTh BO3AyXa. HacelleHHbIH mmap. YaenbHas TemioTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHHUSI.

Tsépnoe teno. Kpucramnuueckue u amopgHbie Tena. AHU30TPOIUS CBOWCTB
kpuctamioB. Kunkue kpuctamwibl. CoBpemeHHble MaTepuanbl. [lnaBnenue u
KpUCTa/IU3anus. Y nenpHas Tersiora miasieHus. Cyonumars.

YpaBHeHUE TEIIIOBOTO OanaHca.

TexHudyeckre YCTPOMCTBA U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP H
TICUXPOMETP, KAJTOPUMETP, TEXHOJOTUHU MOJIYYEHUSI COBPEMEHHBIX MAaTepUajoB, B
TOM YHCJIE HAHOMATEePUaIOB, U HAHOTEXHOJIOT U H.

Jemoncmpayuu

CBolicTBa HACBHIIIEHHBIX TTAPOB.

Kunenue npu mnoHM>KEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaKHOCTH.

HaOntonenue HarpeBaHus U IJIaBJIEHUS KPUCTANIMYECKOIO BEILIECTBA.

JleMoHCTpalys KpUCTAIIOB.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomaol

N3mepenne OTHOCHUTENBHOM BIIAXKHOCTH BO3/1yXa.

Pa3nen 4. JnekTpoauHaMHUKA
Tema 1. dnexkmpocmamuxa
OneKkTpu3aumst Tel. OJIEKTpUYECKHi 3apsia. JlBa BuAa 3IEKTPUUYECKUX
3apAnoB. IIpOBOAHUKH, IUAIEKTPUKM U TOJYNPOBOJHUKH. 3aKOH COXpPaHEHUS
ANEKTPUYECKOr0 3apsija.
B3anmoneiictBue 3apsanoB. 3akoH Kynona. To4edHbIN 2IEKTPUYECKUI 3apsi.
Onektpuueckoe mnone. Hanpsok€HHOCTh  3nekTpuueckoro monsd.  [IpuHimn



CYHEPHO3ULIUM FIEKTPUUYECKUX TMojel. JIMHUM HanpsskEHHOCTH 3JEKTPUUECKOTO
OJIA.

Pabora cun  anektpoctatmdyeckoro  moss.  [lorenmman.  PasHocTh
noreHuuanoB. [IpOBOAHMKM W JAUDIIEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.
JlusnexTpuyeckasi IpOHUIAEMOCTb.

DnekTpoE€MKOCTh. KonaeHncarop. DIeKTpOEMKOCTh TJIOCKOr0 KOHAEHCATOPA.
DHeprus 3apsKEeHHOTr0 KOHAeHcaTopa.

TexHu4yeckre YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: DJIEKTPOCKOI,
AIEKTPOMETP, DJIEKTPOCTATUYECKAsl 3alllUTa, 3a3€MJICHUE AJIEKTPONpHOOpPOB,
KOHJIEHCATOP, KONMPOBAJIbHBIN aIapar, CTPYUHBIN IPUHTED.

Llemoncmpayuu

YCTpOUCTBO M MTPUHIMII IEUCTBUS IEKTPOMETPA.

B3aumoseiicTBue Ha3IeKTPU30BAHHBIX TEJ.

DIIEKTPUUYECKOE TOJI€ 3aPSKEHHBIX TEIL.

[IpoBOAHUKH B AIEKTPOCTATUYECKOM MOJIE.

DIIeKTpOCTaTUYECKAs 3aIIUTa.

JIMPAEKTPUKH B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHAEHcaTopa OT IUIOLIAIU
IJIACTUH, PACCTOSIHUSA MEX1Y HUMH U JUJIEKTPUUECKOU MPOHULIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHIEHCaTopa.

Yuenuueckuii sxkcnepumenm, n1abopamopnule pabomuwl

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii a1ekmpuyeckuit mok. Toku 6 paziuunsix cpedax

DNEKTPUYECKUM TOK. YCIOBHSI CYIIECTBOBAHUS DSJIEKTPUUECKOIO TOKA.
Uctounuku Toka. Cuna toka. [TocTosTHHBIN TOK.

Hanpspxkenue. 3akon OMa 7151 ygacTKa LETH.

DJIEKTPUYECKOE COINPOTUBJICHUE. YIEIbHOE CONPOTHUBIIEHUE BELIECTBA.
[TocnenoBaTenbHOE, TapajlieNbHOE, CMEIIAHHOE COEIUHEHUE TPOBOTHUKOB.

PabGora »snekrpuueckoro Toka. 3akoH JDxoyns—Jlenma. MoIHOCTB
AIEKTPUYECKOrO TOKA.

DJNEKTPOJABIKYIIAsA CUJIA U BHYTPEHHEE COINPOTUBICHHWE HCTOYHHUKA TOKA.
3akon Oma 11 MOJTHOM (3aMKHYTOM) 3nekTpudeckoil nenu. KopoTkoe 3aMbIkaHue.

ONEKTpPOHHAsT ~ TPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS METAIJIOB OT TeEMIIepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTpUUECKUN TOK B BakyyMme. CBOKCTBA ANEKTPOHHBIX ITYYKOB.

[TonynpoBogHUKY. CobOcTBeHHast u pUMecHast MIPOBOJAUMOCTh
nosynpoBogHuKoB. CBoiicTBa P—N-niepexoaa. [lomynpoBoIHUKOBBIE TPUOOPHI.

DJIeKTPUUECKUM TOK B pacTBOpax M  paciulaBax  JJIEKTPOJUTOB.
DIIEKTPOIUTHYECKAS JUCCOUALINS. DIEKTPOIH3.



DJIeKTpUUECKUM TOK B razax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
pazpsa. Monnus. [1nazma.

TexHuueckne YCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEpMETD,
BOJILTMETP, PEOCTaT, HWCTOUYHHMKU TOKA, OJJIEKTPOHArpeBaTelibHbie MpPUOOpHI,
AIIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYyMHBIN JHO/,
TEPMUCTOPHI U POTOPE3UCTOPHI, TOTYIIPOBOJHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuitbl TOKa U HaIpPsIKEHUSL.

3aBUCUMOCTh COINPOTUBIICHUS LWIMHAPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
IO TTOMIEPEYHOr0 CEYEHHS U MaTepHraa.

CMmemaHHoe COeAUHEHUE TTPOBOTHUKOB.

[IpsiMmoe wW3MepeHHe BIEeKTPOABMXKYIIEW cuibl. KopoTkoe 3aMblKaHue
rajJbBaHUYECKOI0 3JIEMEHTA U OLIEHKA BHYTPEHHErO0 CONPOTUBIICHMUS.

3aBHCUMOCTb COPOTUBIICHUSI METAJJIIOB OT TEMIIEPATYPHL.

[IpoBOAMMOCTB 3JEKTPOIUTOB.

NckpoBoii pa3psa U IpOBOJIUMOCTb BO3/1yXa.

OIHOCTOPOHHSS! TPOBOJIUMOCTH JAUO/IA.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

N3yueHne cMemaHHOro COEUHEHHS PE3UCTOPOB.

N3mepenue 351eKTpOABUKYIIEN CUIIbI MCTOYHHUKA TOKA U €r0 BHYTPEHHETO
COIIPOTHUBIICHUS.

Habmronenue anexrposnusa.

MexnpeaMeTHbIE CBA3H

Nzyuyenune kypca ¢usuku 6a3oBoro ypoBHs B 10 Kimacce OCYIIECTBISETCS C
YUYETOM COJEPKATEIBHBIX MEXKIPEIMETHBIX CBSI3€d C KypcaMH MAaTEMAaTHUKH,
OMOJI0TMH, XUMHH, Teorpaduu U TEXHOIOTUH.

Meoicnpeomemnvle nonsmusi, CBSI3aHHBIE C M3YyYEHHUEM METOJIOB HAYYHOI'O
MO3HAHUS: SIBJICHUE, HAyYHbIH (akT, rumores3a, (U3MYECKas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOJIeHNE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: pelieHUE CUCTEMbl ypaBHEHUM, JUHEWHas QyHKIHS,
napabosa, runep6osna, ux rpa@uKd U CBONCTBA, TPUTOHOMETpUUECKUE (DYHKIIMH:
CHHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MIPOEKIIMU HA OCH KOOPAWHAT, CIIOKEHUE BEKTOPOB.

buonoeusa: mexanuyeckoe NBIKEHHE B KMBOU mpupoze, auddysus, ocMmoc,
TEIUIO0OMEH KUBBIX OPraHU3MOB (BBl TEILIONEpEaadH, TEMIOBOE PAaBHOBECHE),
BJIEKTPUYECKUE SABJICHUS B )KUBOM MTPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAsE Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, XKUIKOCTEH U



ra3oB, JJIEKTPHUYECKHE CBOWCTBA METAIIOB, JJIEKTPOJUTHYECKAs THCCOLMALMA,
rajbBaHMKA.

l'eocpagpus: BNaxHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE JIBUKEHUH C HCIONb30BAaHUEM MEXAHH3MOB,
y4€T TpEHHs B TEXHUKE, IMOAIIMIIHUKH, HCIIOIb30BAaHUE 3aKOHA COXPAaHEHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET M JApPYrue), JIBUraTellb BHYTPEHHETO
cropanusi, napoBasi TypOuHa, OBITOBOM XOJOIUIBHUK, KOHIULIUOHEP, TEXHOIOTUH
IIOJIy4YEHUsT COBPEMEHHBIX MAaTE€pHUAIOB, B TOM 4YHCIE€ HAHOMATEPUAIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3alluTa, 3a3€MJICHHE 3JIEKTPONpPHOOpOB,
KCEpPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArpEeBaTEIbHbIE npuOopHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raTbBaHUKA.

11 KJIACC

Pasznea 4. JinekrpoauHaMuka

Tema 3. Mazcnummnoe noje. I1eKmMpoMacHUMHAA UHOYKUUS

[TocrossHHbIE ~ MarHUTHL.  B3aumMomencTBUE  IMOCTOSHHBIX ~ MAarHUTOB.
MarautHoe 1one. Bektop MarHuTHOM uMHAyKuuu. I[IpuHnmn cynepro3unuu
MAarHUTHBIX MoJe. JIMHMM MarHuTHOM WHAYKUMU. KapTuHa JIMHUA MarHUTHOU
VHJYKIWH 10JI IOCTOSIHHBIX MAarHUTOB.

MarauTHOE T10J€ TPOBOJHHMKA C TOKOM. KapTuHa JIMHUMH WHIYKUUH
MAarHUTHOTO TOJISI JJWHHOTO MPAMOTrO MHPOBOAHWUKA U 3aMKHYTOTO KOJIBIEBOTO
MIPOBOJIHUKA, KaTYIIKU ¢ TOKOM. OnbIT Dpcrena. BzanmoieiicTBue nNpOBOIHUKOB C
TOKOM.

Cunia Amniepa, €€ MOIyJIb U HallpaBJICHHUE.

Cuna Jlopenua, €€ MOAyJIb U HallpaBjieHUE. [[BUKEHUE 3apSKEHHON YaCTUILIBI
B OJIHOPOJTHOM MarHuTHOM mosie. Pabota cuibl JlopeHiia.

SIBiieHME BJIEKTPOMAarHUTHOM MHAYKIUU. 1lOoTOK BekTOpa MarHUTHOU
UHIYKUUKW. OJEKTPOABIKYIIAs CWIA WHAYKIUUA. 3aKOH 3JIEKTPOMArHUTHOM
uHaykuuu dapanes.

BuxpeBoe »snekTpuyeckoe Tmose. OJIEKTPOABIKYIIAs Cuila WHIYKIUU B
IIPOBOJHHUKE, IBUKYIIEMCS IOCTYNATEIbHO B OAHOPOJTHOM MAarHUTHOM IIOJIE.

IIpaBuiio Jlenna.

NupaykTuBHOCTh.  SIBIIEHME CAaMOMHIYKIMHU. OJIEKTPOABIKYILAS — CHiIA
CaMOMHAYKIIWH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIIEKTPOMAarHUTHOE TOJIE.

TexHuueckne yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHUE: TOCTOSHHBIE
MAarHMThl, JJEKTPOMAarHUThl, JJICKTPOABUIATENIb, YCKOPUTEIU SJIEMEHTAPHBIX
YaCTHIL], UHAYKIIUOHHAS TI€Yb.



Jlemoncmpayuu

OneiT Opcrena.

OTKIIOHEHHE IEKTPOHHOTO MyYKa MATHUTHBIM TTOJIEM.

JIMHWMY WHIYKIIMM MarHUTHOTO TOJIA.

B3aumoperictBre 1ByX NpOBOAHUKOB C TOKOM.

Cuna Amnepa.

JHevictBue cuibl JIopeHiia Ha HOHBI JIEKTPOJIUTA.

SIBiIeHUE AEKTPOMArHuTHOW UHIAYKIIUH.

[IpaBuno Jlenua.

3aBUCUMOCTb JJIEKTPOJABMKYILEH CHUJIBI MHIYKIUUA OT CKOPOCTH M3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBneHne cCaMOMHAYKIIUH.

Yuenuuecxuii skcnepumenm, n1abopamopnule pabomuwl

N3ydyeHrne MarHuTHOrO MOl KaTYIIKH C TOKOM.

HccnenoBanne neicTBUs MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBIE€HUS 3JIEKTPOMATHUTHON HHAYKIUH.

Pa3nea 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMacHUmMHble KONEOAHUSA

Konebarenpnast  cuctema. CBOOOJIHBIE  MEXaHUYECKHE  KOJeOaHUs.
lMapmonunueckue konebanusi. Ilepuon, yactora, amrummtyna U (aza KojaeOaHUU.
[IpyxvHHBIN MassTHUK. MaremMaTH4eCcKUl MasTHUK. YPaBHEHHE TapMOHUYECKHUX
koseOanwmii. [IpeBparienre sHepTur Mpyu rapMOHUYECKUX KOICOaHMSIX.

KoneGarenpHbiii koHTYp. CBOOOAHBIE BJIEKTPOMArHUTHBIE KOJeOaHUS B
UJCAIbHOM KOJeOaTeNTbHOM KOHType. AHAJIOTUs MEXKIYy MEXaHUYECKUMH W
ANEKTPOMarHuTHEIMU KoneOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPI'uM B UJCATBLHOM KOJIe0aTeTbHOM KOHTYPE.

[IpencraBiienne o 3aTyxarouux KojieOaHusX. BeIHY)KeHHbIE MEXaHUYECKUE
kosneOanus. Pesonanc. BeiHyX1€HHBIEC 371EKTPOMArHUTHBIE KOJIEOAHNUS.

ITepemennsbiii  TOK. CHUHYyCOMAQIbHBIM TNEPEMEHHbIH TOK. MOIIHOCTD
NEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ U JCUCTBYIOIlEE 3HAYEHUE CHUJIbI TOKA U
HaIPSYKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepenada U MOTPEOICHUE DIEKTPUUECKOM
SHEPIruH. JKOJOTMUYECKHUE PUCKHU IPHU MPOU3BOJICTBE AEKTpo3Hepruu. Kynbrypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUH B TTIOBCETHEBHOM KU3HH.

TexHu4yeckre yCTpOHMCTBA W MPAKTHYECKOE TPUMEHEHHUE: DJIEKTPUUYECKUM
3BOHOK, T€HEPATOp MEPEMEHHOr0 TOKA, JUHUU AJIEKTponepeaay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJjieOAaTeNbHOW CHUCTEMBI (MPYXUHHBIA WIH
MaTeMaTHYECKUM MasiTHUK ).



Habmonenue 3aTyxarommx KoueoaHuil.

HccnenoBanne CBOMCTB BBIHYXACHHBIX KOJIEOaHUM.

Habmonenue pezonanca.

CB0OOOIHBIE 2IIEKTPOMArHUTHBIE KOJIeOaHUsI.

OcumnorpaMmsl (3aBUCHUMOCTH CHJIBI TOKA M HANPSDKEHUSI OT BPEMEHU) IS
ANIEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3onanc mnpu mocnenoBaTeIbHOM COEIMHEHWHM pE3UCTOpa, KaTyIIKU
MHAYKTUBHOCTH M KOHJIEHCATOPA.

Mopnenps TMHUM 3JIEKTPONEPEIaYn.

Vuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

WccnenoBanre 3aBUCMMOCTH NEpUOAA MajbIX KoJieOaHUM Ipy3a Ha HUTU OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBanne TMEPEMEHHOTO0 TOKa B LENM U3 IOCJIEI0BAaTEIbHO
COEJIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMacHUMHbLE B0JIHbL

Mexanudeckue BOJHBI, ycioBus pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHuss W JyMHa BOJHBL [lomepedHble W MPOIOJIBHBIE BOJHBI.
WNHurepdepenius u Auppakuys MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHS W3JyYEHHUs 3JIEKTPOMArHUTHBIX BOJIH.
B3zaumuas opuenrauus BektopoB E, B, V B anekrpomarautHoi BonHe. CBoicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XE€HUE, MPEIOoMIICHUE, MOoIsSpu3anus, AuQpaKkus,
unTepdepenims. CKOpocTb 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 3IeKTpOMarHuTHBIX BOJH. [IprMeHEHHE 3JIEKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHLMIIBI paIMOCBA3H U TENEBUACHUA. Paqnookamus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEeH CpeIbl.

TexHuueckue ycTpoiiCTBA M MNPAKTHYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIE
MHCTPYMEHTBI, YJIbTPa3ByKOBas JUAarHOCTHKa B TEXHUKE M MEIULIMHE, pajaap,
paauonpuéMHUK, TeIEBU30p, aHTeHHa, TenedoH, CBY-neus.

Jlemoncmpayuu

OO0pa3zoBaHue U pacpOCTPAHEHHE MOMEPEYHBIX U MPOIOJbHBIX BOJIH.

Koneobmromeecs Ten0 Kak HCTOYHHK 3BYKa.

HaGntonenune orpakeHus: M NpeIOMIICHUS MEXaHUYECKHUX BOJIH.

Hab6ntonenue nnarepdepennnn u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOMW PE30HAHC.

HaOntonenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOW U
4acTOTOM KOJIeOaHU.



UccnenoBanne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpaXCHUE,
pesIoMIIEHUE, MOoJsipu3anus, U pakuus, UHTEpPEepeHIIus.

Tema 3. Onmuxa

I'eomerpuueckas onruka. IIpsMonnHEiHOE paclnpoCTpaHEHUE CBETa B
oaHopoaHou cpexne. JIyu cBera. TouedHbld HCTOYHUK CBETA.

OTtpaxxenue cBera. 3akoHbI oTpaxeHus: cBeta. [locTpoeHne n3zoOpaxeHuil B
IJIOCKOM 3€pKae.

[Ipenomienue cBera. 3aKOHBI MIPEIOMIICHUS CBeTa. AOCONIOTHBIN MMOKa3aTENb
npenomieHus. [lomHoe BHyTpeHHee oTpaxeHue. lIpenenbHblii yros MOJIHOTO
BHYTPEHHETO OTPAXKEHUS.

Hucnepcust ceera. CnoxHbIi cocTaB Oenoro ceera. LIBer.

Cobuparomue u pacceuBaromie JUH3BL. ToHKas auH3a. DOKyCcHOE
pacCTOSIHME W ONTHYECKas cuija TOHKOM nuH3bl. IlocTpoeHue n3oOpaxeHHil B
coOMparoluX U pacceuBaroluX JMH3aX. Dopmysia TOHKOM JMH3BI. Y BEIHYEHUE,
JABAEMOE JINH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUUYECKON ONTUKH.

BomnoBass ontuka. Murepdepenmus cBera. KorepeHTHbIE HCTOYHHUKH.
VYcnoBus HaOMOACHUS MaKCUMyMOB M MHHUMYMOB B HMHTEp(EpPEHIIMOHHON
KapTUHE OT JBYX CUH(]A3HBIX KOTEPEHTHBIX HICTOYHUKOB.

Hubpakuus cera. JudpakiumonHas pemérka. YCIoBUE HAOIIOJACHHUS
[JIaBHBIX ~MAaKCMMYMOB IIpM NAJ€HHUM MOHOXPOMAaTHYECKOrO CBETa HA
TU(GPaKkUMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckne yCTpOMCTBA M IPAKTHYECKOE IIPUMEHEHHE: OYKH, JIyIa,
doToamnmapaT, NPOSKIIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS
ONTHUKA, TUPPAKIIUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonuHEWHOE pAacCIpPOCTPAHEHUE, OTPAXKEHHUE M NPEIOMIIEHHUE CBETA.
OnTtuyeckre npruOOpBHI.

[TonHoE BHyTpeHHEE OTpakeHUE. Monelb CBETOBOAA.

UccnenoBanne cBOMCTB N300pakeHUH B JTMH3AX.

Mopaenu MUKpPOCKOIIA, TEIECKOIA.

Habmonenne natepdepeHunn crera.

Habmonenune nudpakiuu ceera.

HaGntonenue nucnepcuu cBera.

[TonydeHnue ciekTpa ¢ MOMOIIBIO PU3MBI.

[TomyyeHue ciekTpa ¢ NOMOIIbIO AUGPAKIXOHHON PEMIETKH.

HabGnronenue nonsipu3annu cBera.

Vyenuuecxuii sxcnepumenm, 1abopamopHule pabomaol



N3mepenue nokaszaressi NpeIoMICHHs CTEKIA.
HccnenoBanne cBOMCTB N300paKeHUM B JIMH3AX.
Habmonenue aucnepcuu cBera.

Pasznes 6. OcHOBBI ClIeIUAJIBLHON TEOPUU OTHOCUTEIBHOCTH
I'panuipl  TPUMEHUMOCTH  KJacCMYeckod — MmexaHuku.  [loctynaTsl
CHEUATbHOW TEOPUU OTHOCUTEIIBHOCTU: HWHBAPUAHTHOCTb MOXAYJIS CKOPOCTH
CBETa B BAKYyM€, IPUHLIMI OTHOCUTEIBHOCTH DUHIITENHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMENJICHHE BPEMEHU U COKpAILECHUE
JUTUHBI.
OHeprust U UMITYJIbC PENSATUBUCTCKON YaCTHLIBI.

CBsI3p Macchl C JHEPIUEH U UMITYJIbCOM PEIIATUBUCTCKON YaCTUIIBL. DHEPTHS
TIOKOSL.

Paszpnen 7. KBanToBas ¢pusuka
Tema 1. Inemenmul KBAHMOBOU ONMUKU
®otonsl. ®opmyna [1nanka cBs3u 3HEprUM HOTOHA C €r0 YACTOTON. JHEPTHUS
U UMIyJbC (POTOHA.
OtkpsiTre U uccaeaoBanue gorodddexra. OnbiThl A. I'. CToneroBa. 3aKOHBI

dororddexra. YpaBuenue DiHmreitHa misa dorodddexra. «KpacHas rpaHuia»
dorodddekra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICUCTBUE CBETA.

TexHuueckue ycTpocTBa W MPAKTHUECKOE MPUMEHEHUE: (POTOIIEMEHT,
dboTogaTumK, comHeUHas 6arapesi, CBETOAMO/I.

Jlemoncmpayuu

®dotor(PheKT HA YCTAaHOBKE C [IMHKOBOM MJIACTHHOM.

UccnenoBanue 3akoHOB BHeNTHEro Gporodddekra.

Ceeroguon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -HacTHIL.
[lmanerapnas momene aroma. lloctynmater bopa. U3nydyenue u moriomieHue
(GOTOHOB MpHU Mepexojie aToMa C OJHOIO YPOBHS SHEPrHMM Ha Jpyroi. Bumsl
criekTpoB. CIIEKTp YPOBHEW SHEPIUU aTOMa BOAOPOAA.

Bonnossie cBoicTBa yactull. Bonusl ne bpoisis. KopnyckynsipHO-BOIHOBOM
TyaJIA3M.

CrnoHTaHHOE U BBIHYKJICHHOE U3JTyUYCHHE.

TexHU4YeCcKre YCTPOMCTBA M MPAKTUUYECKOE NPUMEHEHHUE: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

HalGnronenune nuHelyaThIX CIEKTPOB U3ITYUECHHUS.

Jlazep.

Vuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

Habmronenue nuHeH4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTpOeHUs sapa. OTKphITHE
panuoaktuBHOCTH.  OmbiTel  Pedepdopna  mo  ompegeneHuro  cocTaBa
paanoakTUBHOrO u3nydeHus. CBolicTBa anbda-, Oera-, ramMma-u3JIy4deHHUS.
BiusiHME paaOaKTUBHOCTH HA JKUBBIE OPTraHU3MBI.

OTtkpeiTe TpoToHa W HeWTpoHa. Hykionnas moxpens siapa ['eitzenbepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30tormsr.

Anbda-pacnan. DNEKTpOHHBIH M TMO3UTPOHHBIM Oera-pacnan. [amma-
u3JlydeHue. 3aKOH paJuoakTUBHOIO pacraja.

DHeprusi CBSA3HM HYKJIOHOB B sifipe. Snepubie cuibl. Jledekt Macco spa.

SnepHble peakuuu. JleneHue U CUHTE3 AIEP.

Anepnsiii peaktop. Tepmosmepubiii cunTe3. [IpoOiieMbl W TEPCHEKTHBBI
AJIEPHOM SHEPTETUKU. DKOJIOTMYECKHE ACTIEKTHI AIEPHON SHEPTETHUKHU.

DneMeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.

MeTtonbl HaOIIOAEHNUS U PETUCTPALIUN AIEMEHTAPHBIX YaCTHLL.

dyHaMeHTaIbHbIe B3auMOeHCTBUS. EMUHCTBO pu3nueckoi KapTUHBI MUPA.

TexHHueckue ycTpoiCTBA M MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, Kamepa
Bunbcona, siepHslii peakTop, aToMHasi 6omoa.

Jlemoncmpayuu

CUY€TUrK MOHU3HUPYIOIINX YACTHII.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnenoBanue TpEeKOB YacTHI] (110 TOTOBBIM (oTorpadusim).

Pasjaes 8. DiieMeHTHI ACTPOHOMUM M aCTPOPUMKH

Otanbl pa3BuTHs acTpoHoMuu. [IpukiagHoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMMUH.

Bun 3BénHoro nHeba. Co3Be3ausi, spKkue 3BE3MBI, IUIAHETHI, MX BHJIMMOC
NIBIDKEHUE.

ConHeyHast cucTeMa.

Connie. ComnHeuHass akTUBHOCTh. Mcrounuk sHeprur CoyHIIA U 3BE3.
3BE31bI, X OCHOBHBIE XapaKTEPUCTUKHU. JluarpamMma «CHEKTpaJIbHBIM KiacCc —
CBETUMOCTBY». 3BE3NBI TJIABHOH ITOCJIENOBATEIILHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTB» JIJISI 3BE3] TJIAaBHOM TMOCJEAOBaTEIbHOCTH. BHYyTpeHHee cTpoeHue



3B€31. COBpEMEHHbIE MPEACTABICHUS O MPOUCXOXKAEHUHU U 3BoMounu ConHia u
3BE3/. DTAaIlbl KU3HU 3BE3].

Mnineunsiii Ilyte — nama I'anaktuka. Ilonoxkenne u nBmxenue CoaHLa B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u xBasapel. YEpHbIE ABIpBI B sIpax
raJaKkTHUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06a. Paz0eranue rajiakTuk.
Teopus bonbioro B3peiBa. PenukroBoe nsnydeHue.

Macmrabnas ctpyktypa Beenennoit. Meraranakruka.

Hepeménnbie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabniooenus

Habmronenuss HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
NOPUIOKEHUHN ISl ONpeeeHUsl MOJI0KEHHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be31usi CEBEPHOIO MONTYLIAPHS U SIPKUE 3BE3BI.

Habmonenus B Teneckon Jlynsl, mianet, Mueunoro Ilytu.

O6o0mariee NOBTOpPeHUE

Ponb ¢u3zuku U acTpoHOMHM B JKOHOMUYECKOW, TEXHOJIOTHYECKOMH,
COLIMATBHON M ATHUYECKOH cepax AeAaTeIbHOCTH YeIOBEKa, POJib U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4HO KapTHHE MHpA, poJib (U3HUUECKON TEOPUHU
B (OpMHpPOBAHMM TIPEJCTABICHUNA O (U3MYECKOM KapTHUHE MHUpA, MECTO
(¢u3nyeckoil KapTUHBI MHpa B OOILEM DSy COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX
MPEACTABIEHUN O PUPOJIE.

MexnpeaMeTHbie CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce ocymiecTBIsi€TCS C
Y4ETOM COJAEPIKATENbHBIX MEXKIPEIMETHBIX CBA3CH C KypCcaMH MAaTE€MAaTHKH,
OMONIOrHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meoicnpeomemnvle nonsimusi, CBSI3aHHbIE C M3YyYEHUEM METOJIOB HAYYHOI'O
NO3HAHUS: SIBJICHUE, HAy4HbIH (akT, rumore3a, (u3MUecKas BEIMYMHA, 3aKOH,
TEopHsi, HaOIIOICHHE, SIKCIIEPUMEHT, MOJIEIMPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMBbl YPaBHEHMH, TPUIOHOMETPHUUYECKHUE
(GYHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl U MX IPOEKLUMU HA OCH KOOPAUHAT, CIIOKECHHE BEKTOPOB,
IPOU3BOJHBIE 3JIEMEHTApHbIX (YHKIMM, NPHU3HAKH MOJ00MS TPEYroJbHUKOB,
onpeieNIeHne WIoNaau IoCKuX Guryp u oobEmMa Tel.

buonocusa: »nekTpuueckue SBICHUS B SKUBOW MPUPOJE, KoJieOaTeabHbIE
JIBW)KEHUSI B )KUBOU MPUPOJIE, ONTUYECKUE SIBJICHUS B KUBOU IIPUPOAE, ACUCTBUE
paauanyy Ha )KUBBIE OPraHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAsA CTPYKTYpa TBEPABIX
T€1, MEXaHU3Mbl OOpa30BaHMSI KPUCTAJUIMUECKOW PpEIIETKH, CHEeKTpalbHbIN
aHaJus.



l'eocpagpua: MarHUTHBIE TONIOCA 3€MJIM, 3ajJeKd MAarHuTHBIX Py,
(oTOChEMKA 3€MHOI OBEPXHOCTH, MPEACKA3AHUE 3EMIIETPICEHHIA.

Texnonocusi: JIMHUAW DBJEKTpOIlepeAayd, TIEeHEepaTop M[EePEeMEHHOro TOKa,
AJIEKTPOJBUTraTENlb, WHAYKIMOHHAS I1€4Yb, pajap, PajiHuONpHUEMHUK, TEIEBHU30p,
anTteHHa, TeinedoH, CBY-meub, NMpOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
coJiHeyHas Oarapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUMS ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHET'O OBIIET'O OGPA30BAHUA

OcBoenue yudeOHOro mnpenMera «®Pusznka» Ha YPOBHE CpPEIHEro OOIIETro
oOpa3oBanus (0a30BbIM YPOBEHB) JOMKHO OOECTICUUTH JOCTIKEHUE CIEMYIONUX
JUYHOCTHBIX, METAMPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTAaTOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3YyIbTAaThl OCBOEHUS Yy4eOHOro npeaMera «Ou3nKa JAOJKHBI
OoTpaxkaTb TOTOBHOCTh M CIOCOOHOCTH OOYYaromiuxcsi PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH MO3WUIMEH JHWYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHHUE KUZHEHHOTO
OMbITa W OMbITA AEATEIBHOCTUA B MPOLIECCE pean3allii OCHOBHBIX HaIpaBICHUI
BOCIIUTATENIbHOU JIEATEIbHOCTH, B TOM YHCJIE€ B YACTH:

1) rpamaaHCKOro BOCIMTAHMSA:

c(hOpMUPOBAHHOCTD TPAXKIAHCKOM MO3UIIUKM O0YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOT' O WJIEHA POCCUICKOT0 OOIIECTBA;

NPUHITHE  TPAAWIMOHHBIX  OOIEYEIOBEUECKMX T'YMAHUCTUYECKUX W
JEMOKPATUYECKHUX LIEHHOCTEM;

FOTOBHOCTh BECTU COBMECTHYIO JECSATEIBHOCTh B MHTEpPECAX TPaKIaHCKOIO
0O0IIIeCTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00Pa30BaTEIbHON OpraHU3alINY;

YMEHHUE B3aUMOJICHCTBOBATH C COUAIbHBIMA HHCTUTYTAMU B COOTBETCTBUU C
X QYHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUS :

c(hOpMHPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTHU3MA;

LEHHOCTHOE OTHOLIEHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JAOCTHXKEHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMUSI, STUUYECKOTO IMOBE/ICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYACh HAa MOPaJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCIE B
JESATEIbHOCTHA YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMUYUBOTO Oy IYIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHMA:

3CTETUYECKOE OTHOUIEHHE K MUPY, BKIIKOUYAsl CTETUKY HAYYHOTO TBOPYECTBA,
npucyimero GU3nIecKoi HayKe;



5) Tpya0BOT0 BOCTIMTAHUSI:

WHTEpEC K pa3IndHbIM cepaMm MpoPeCcCHOHAIBHON ACSITEIBHOCTH, B TOM
YHCJIC CBSI3aHHBIM C (PM3MKON M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIA BBIOOD
Oynyiei nmpodeccuu 1 peaan3oBbIBaTh COOCTBEHHBIE KU3HEHHbBIE TIIaHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30oBaHUIO U CaMOOOPa30BaHUIO B 00JACTH
(GU3HKY Ha TIPOTSHKEHUHU BCEH KU3HM,

6) 3K0JI0rHYecKOro BOCITHTAHUSI:

c(hOpMHPOBAHHOCTh JKOJIOTMUECKOW KYJIbTYPhl, OCO3HAHHE TJI100aIbHOTO
XapakTepa SKOJIOTUIECKUX TPOOIIeM;

IJTAHUPOBAHUE U OCYIIIECTBIICHUE JICCTBUI B OKPYKAIOIIEH Cpe/ie Ha OCHOBE
3HAHU LEJIeH YCTOWUYUBOIO Pa3BUTHUs YEIIOBEYECTBA;

pacCHIMpPEHUE OIbITa JEATEIbHOCTH HKOJOTHYECKON HaIlpaBiICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3HKE;

7) HEHHOCTH HAYYHOI'0 TIO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKHU;

OCO3HAHHWE IIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3Y4YCHUS  (U3MKH  OCYIICCTBIATH  TPOEKTHYIO W HCCIENOBATEIbCKYIO
NeSITENbHOCTh UHIMBUIYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YUeOHbIE HeiiCTBUS
ba3oBble JJornueckue JaeiicTBuA:
CaMOCTOSITEIbHO  (OpMyNIMpOBaTh U aKTyaJIM3UPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENEIISITh eI JACATEIbHOCTH, 3a/1aBaTh IMApaMETPbl W KPUTEPUU HX
JIOCTIDKCHUS;
BBIABJISAITH 3aKOHOMEPHOCTM W MPOTUBOPEYMS B  pacCMaTPUBAEMBIX
(bU3UYECKUX SBJICHUSX;
pa3pabarpiBaTh IUIAH PEIICHHS MPOOJIEMBbI C YUETOM aHAIM3a HMEIOIIMXCS
MaTepHalbHbIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCHUTbH KOPPEKTHUBBI B JICATEIBLHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
1[EJIIM, OLICHUBATh PUCKH MOCJIEACTBUIN AEATEIbHOCTH;
KOOPJMHUPOBATh W  BBINOJHATH pabOTy B YCIOBUSX  PEaIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS;
pa3BUBaTh KPEATUBHOE MBINLJICHUE MPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBhle ucciiegoBarejabcKe 1eMCTBUSA .
BJIAJICTh HAYYHOM TEPMUHOJOTMEH, KIKOUEBBIMU MOHATHUSMH W METOJAMU
¢u3nvecKoil HayKu;



BJIa/IETh HaBBIKAMH Y4eOHO-HCCIIEI0BATEIbCKONW U MPOEKTHOU AESITEIbHOCTH
B 00J1acTU (PU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY MOUCKY
METOJIOB pElIeHUs 3a/ay (PU3MUYECKOro COJEpKaHUs, NPUMEHEHUIO Pa3IuYHbIX
METO/I0B ITO3HAHUS;

BJAJ€Th BHUJAMU JIEATENbHOCTH 110 IMOJYYEHHUIO HOBOIO 3HAHUS, €ro
UHTEpIpETalii, MpeoOpa3oBaHUI0O W TMPHUMEHEHUI0 B Pa3jMYHBIX Y4eOHBIX
CUTYallMsIX, B TOM YHCIIE IPU CO3/IaHUN YUEOHBIX MPOEKTOB B 00J1aCTU (DU3UKU;

BBISIBJISITH NIPUYMHHO-CJICACTBEHHBIE CBSI3W M aKTyaJU3UpoBaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pelIeHHs, HaXOAWUTh apryMEHThl JJIs JI0Ka3aTelbCTBa
CBOMX yTBEP)KIICHUH, 3a7aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBATH TIOJYYEHHbIE B XOJ€ pEIICHHUs 3aJayd Pe3yJbTaThl,
KPUTHUYECKU OLIEHUBATh UX JIOCTOBEPHOCTH, POTHO3UPOBATh NU3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OpPMYIUpPOBATH COOCTBEHHBbIE 3aJayd B 00Opa30BaTEIbHOM
JESITENbHOCTH, B TOM YHCJIE TIPYU U3YYEHUH (DU3HKHY;

JlaBaTh OLEHKY HOBBIM CUTYyAallUsIM, OLIEHUBATh NPUOOPETEHHBIH OIBIT;

yMeTh TIEPEHOCUTh 3HAaHUS 1O (HU3MKE B MPAKTHUECKYIO 001acThb
KU3ZHENEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX IPEIMETOB;

BBIJIBUTaTh HOBBIE UJIEH, PEAJIAraTh OPUTHHAIIBHBIE MTOIXO0/IbI U PELLICHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE ATbTEPHATUBHBIE PELIECHUS.

PabGora ¢ unpopmanmei:

BJa/IeTh HABBIKAMM MOJyYEHUS MHPOpMALUN (PU3UUECKOrO COAEpKAHUS U3
UCTOYHMKOB PpAa3HbIX THUIIOB, CAMOCTOSATEIbHO OCYIIECTBISATh MOWCK, AaHAJU3,
CHUCTEMAaTH3alMI0 U WHTEPIpETalni0 WHPOPMALMU Pa3IMYHBIX BHIOB U (opM
Ipe/ICTaBIICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINY;

UCTOJb30BaTh  CpPEICTBa  HMH(POPMAIMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHA B PEHICHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3AI[MOHHBIX
3aja4 ¢ COONIOIGHHEM TpeOOBAaHUN DJPrOHOMHMKH, TEXHUKU O€3011aCHOCTH,
TUTUEHBl, pecypcocOepexeHMs, TMpPaBOBbIX M  JTUYECKUX HOPM, HOPM
UH(OPMAIIMOHHOM 0€30IMaCHOCTH;

co3/7aBaTh TEKCThl (PU3UYECKOrO0 COAEpPKAHUS B Pa3IUUHBIX (opMarax C
y4€TOM Ha3HauY€HUs MH(OpPMAIMK U LEIEBON ayAUTOPUH, BbIOMpPAas ONTUMAJIbHYIO
(opMy NpencTaBiIeHUs U BU3yaIu3aluu.

KoMMyHHKaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIC ICHCTBHSA:
OCYILIECTBIIATH OOIIEHNE HA YPOKax (PU3MKHU U BO BHEYPOUHO JIEATEIbHOCTH;
pacno3HaBaTh NOPEANOCBUIKM  KOH(MJIMKTHBIX CUTyalludi W CMsr4ath
KOH()JTUKTHI;



Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOKO TOYKY 3PEHHUSI C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

MOHMMAaTh W MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBUAYaJIbHOU
paboTHI;

BBIOMpATh TEMAaTUKy M METOJbI COBMECTHBIX MEHUCTBHUIA C Y4ETOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN KaXJOr0 YJICHA KOJJIEKTUBA;

NpUHUMATh I1EIM  COBMECTHOM  JEATEIIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUSA II0 €€ JIOCTHMXKEHHUIO: COCTABJIATH IUIAH JCHUCTBHM,
pacupeneisaTh poiu ¢ y4€TOM MHEHHUM YYaCTHHUKOB, OOCYXIAaTh pPE3yIbTaThl
COBMECTHOM paboThI;

OIICHUBATh KA4e€CTBO CBOEro BKJIaJa M KaXKIOr0 YYaCTHMKA KOMAHIbI B
001Ul pe3yabTat Mo pa3padOTaHHBIM KPUTEPUSIM;

npeaaraTb HOBBIE MPOEKTHI, OLCHUBATh HJAEU C TMO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, MTPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETHYECKOE TIOBEICHUE B Pa3JIMYHBIX
CUTYAIUSAX, IPOSIBIISATH TBOPUYECTBO U BOOOpAKEHUE, OBITh MHUITUATHBHBIM.

Pery/isiTuBHBIE YHUBEpCaJbHbIe y4eOHbIe 1eiicTBUA
Camoopranusanus:

CaMOCTOSITENTFHO OCYIIECTBJISATh MO3HABATENbHYIO ACSITENLHOCTh B 00JacTH
GU3NKH W aCTPOHOMHH, BBISBISITH MPOOJIEMBI, CTaBUTh M (HOPMYIHPOBATH
COOCTBEHHBIE 3aJ1aUH;

CaMOCTOSITENTFHO COCTAaBJIATh IUIaH PEIICHUS PACUYETHBIX U KaueCTBEHHBIX
3aj1ad, TJIaH BHITIOJHEHUS IPAKTUIECKOW pabOThI C YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUYTEHUH;

JlaBaTh OLEHKY HOBBIM CUTYAaIlUsIM;

paciupsTh paMK1 y4eOHOT0 IpeIMeTa Ha OCHOBE JIMUHBIX MPEINOUTEHU;

JieNaTh OCO3HAHHBIA BBIOOp, apryMeHTUpoOBaThb e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO 3PYIULHA B 00JacTH
($U3MKH, TOCTOSTHHO MOBBIIIATH CBOW 00pPa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHb.

CaMOKOHTPOJ/Ib, IMOLMOHATbHBIN HHTE/JIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsSIM, BHOCUTb KOPPEKTHBBI B JESATEIBbHOCTD,
OLIEHWBATh COOTBETCTBUE PE3YIIbTATOB IIEIISIM;

BJAJICTh  HABBIKAMHU  TIO3HABATENbHOM  pedieKkcMu KaKk  OCO3HaHUS
COBEpIIAEMbIX JEHCTBUII M MBICIUTENbHBIX MPOLECCOB, WX Ppe3ylbTaTOB U
OCHOBaHUIA;

UCTIOIB30BaTh MPUEMBI pediekcun sl OLIEHKH CHUTYaIllH, BHIOOpa BEPHOTO
peIleHus;



YMETh OIICHUBATh PHUCKH W CBOCBPEMEHHO MPUHUMATH PEHICHUS TO WX
CHIKCHHUIO;

NPUHUMATh MOTHUBBI W apTryMEHTBhI JPYTHMX TIPU aHAJW3Ee pPe3yIbTaTOB
TeSITETIbHOCTH;

NPUHUMATH ce0sl, TOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHUBBI W apTryMEHTBI JPYIHMX TIPU aHalu3e pe3yIbTaToB
NESATENHHOCTH;

NpU3HABATh CBOE MPABO M MPABO APYTHUX HA OMIMOKH.

B mporecce qocTmwkeHUs TUYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe i1 YPOBHA CpeIHEro ooOiero oOpa3oBaHUA Y OOyYarOUIUXCs
COBEPIIICHCTBYETCS AMOIMOHATBHBIN HUHTEJUICKT, TIPEIITOIaratoIIn A
c(hOpMHPOBAHHOCT:

CaMOCO3HaHUSI, BKIIFOYAIOIIETO CTOCOOHOCTh TTOHUMATh CBOE AMOIMOHATHHOE
COCTOSIHUE, BUCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW IMOIMOHATILHOM cephl,
OBITh YBEPEHHBIM B ceOe;

CaMOpPETYJIMPOBAHMSI, BKJIIOYAIONIETO CAMOKOHTPOJIb, YMCHHE MPHHHMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEICHHE, CIOCOOHOCTh aManmTUPOBATHCS K
AMOIMOHAIILHBIM U3MEHECHHSIM U TPOSBIISATH THOKOCTH, OBITH OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOIICH CTPEMIICHUE K JOCTHIKCHHIO IIeITH U
yCcrexy, ONTUMHU3M, WHUIIMATUBHOCTb, YMEHHE JIEHCTBOBAThH HMCXOAS M3 CBOMX
BO3MOXKHOCTEH;

AMIIATUH, BKITIOYAIONIECH CITIOCOOHOCTh MOHUMATh AMOIIMOHAIBLHOE COCTOSTHUE
JIPYTUX, YYUTBIBATH €r0 TPHU OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTHh K
COUYYBCTBHUIO U CONIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAIOIINX CITIOCOOHOCTH BBICTPAUBAThH OTHOIICHHS
C IPYTUMH JIIOJIbMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy obyuenuss B 10 kJacce mpeaMeTHbie pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMHUPOBAHHOCTD Y OO YJAOITUXCS YMCHHM:

JEMOHCTPUPOBATh Ha IpUMEpax poib M MECTO (Pu3nku B (HOPMHUPOBAHHUH
COBPEMEHHONW HAay4YyHOW KapTUHBI MHUpaA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTHH, B TPAKTUYECKOUN AEATEIbHOCTH JIFOJIEH;

YYUTBHIBATh TPAHUIBI TPUMEHECHHS M3YYCHHBIX (U3UUYCCKUX MOJICIICH:
MaTtepuasabHasi TOYKa, HHEpIUaIbHas CUCTEMa OTCU€Ta, a0COIIOTHO TBEPAOE TEINO,
UJICAUTbHBIN T'a3, MOAEIU CTPOCHUSA Ta30B, KUAKOCTEW U TBEPABIX TEJI, TOUYCUHBIN
AJICKTPUYECKUH 3apsii PU PeIieHnH PU3NUECKUX 3aj1ay;

pacrio3HaBaTh (U3UYCCKHE SBJICHUS (IPOIECCH) U OOBICHATH MX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJSIPHO-KUHETHUYECKOW TEOPUU CTPOCHUS BELIECTBA U



ANEKTPOJUHAMUKHN:  PaBHOMEPHOE H  PABHOYCKOPEHHOE  MPSIMOJIUHEHHOE
JBIDKEHUE, CBOOOTHOE TAJeHUE TeJ, IBIKEHUE 10 OKPYKHOCTH, HHEPITUS,
B3auMojieicTBUE Tel, Tuddy3us, OpOyHOBCKOE IBUKEHHUE, CTPOCHUE JKUJIKOCTEH
U TBEPABIX Tell, U3MEHEHUE 00bEMA Tell MPU HArpeBaHUM (OXJIAXKIECHUH), TEMIOBOE
paBHOBecHE, UCHApEeHHe, KOHJCHCAIMS, IUIaBJIEHHWE, KPUCTAUIM3AINS, KUIICHUE,
BJIQ)KHOCTh BO3/yXa, MTOBBIIICHUE TABJICHUS Ta3a MPH €ro HarpeBaHWU B 3aKPHITOM
cocyle, CBSA3b MEXKAy IapaMeTpaMH COCTOSHHUS Ta3a B H30IpOIeccax,
ANIEKTPU3AIUS TEJ, B3aUMOJICHCTBUE 3aPS/IOB;

OMKCHIBATh MEXAHMYECKOE JIBIDKCHHE, WCTIONB3Ys (DU3UUECKHE BEIUYUHBI:
KOOpJWHATa, MyTh, IEPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Tenla, CHJIa,
UMITYJIbC Teja, KWHETUYECKas SHEPrus, MOTCHIMAIbHAS SHEPTHs, MEXaHUIECKasl
paboTra, MexaHW4YecKas MOIIHOCTh; TPH ONUCAHWU TPABWIHHO TPAKTOBATH
(GU3HUECKUT CMBICT HCIOIB3YEMbBIX BEIMYWH, WX OOO3HAYCHHS W CIUHUIIBI,
HaXOJIUTh (POPMYIIBI, CBS3BIBAIOIINE TAHHYIO (PU3MUYCCKYI0 BEIMUUHY C APYTHMH
BEIUYMHAMMU;

OMKCHIBATh M3YyUEHHBIE TEIUIOBBIC CBOMCTBA TEN M TEIJIOBBIC SBJICHUS,
UCTIONB3YsT (M3MYECKUE BEIWYWHBI: JaBJICHHE Tas3a, TeMIlepaTrypa, CpemHss
KMHETUYECKAasl SHEPTHsI XaOTHUECKOT'0 JBWIKCHUS MOJIEKYJ, CPEIHCKBAIpaTUIHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSsI 3HEprusi, pabora rasa,
KO3} (OUIIMEHT TOJIE3HOTO JIEUCTBHSI TEIJIOBOTO JBHUTATENsl; TPH OMHCAHUU
NPAaBWIBHO TPAKTOBaTh (DU3MUECKUH CMBICT HCIONB3YEMBIX BEIUYHH, WX
00O3HAaUeHUS W EAWHMIBI, HAXOAUTh (OPMYJBI, CBS3BIBAIONINE JAaHHYIO
(bu3MUECKyI0 BEIMUMHY C IPYTUMU BeJTMYUHAM;

OTKCHIBATh N3YYCHHBIC DJICKTPUUECKHE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE
SBJICHUS (TIPOIIECCHI), UCTIONB3YsS (PU3NYECKUE BETUYMHBI: DJICKTPHUCCKHUIN 3apsi,
ANEKTPUUECKOE T0JIe, HAMPSOKEHHOCTD TOJIS, MOTEHIINAN, Pa3HOCTh MOTCHIINATIOB;
Opy ONUCAHUM TPABWIBHO TPaKTOBaTh (PUIWYECKUNA CMBICT HCIHOJIb3yEMbIX
BEJIUYMH, WX OOO3HAUEHUS W €IUHUIIBI; YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIOIINE
TaHHYI0 (U3HYECKYIO0 BEIHYHUHY C IPYTUMH BEIIMYNHAMU;

aHAIM3UPOBATH (PU3UYECKHUE TMPOILECCHl U SIBJICHUS, UCIONB3Ys (pu3nyeckue
3aKOHBI M MPUHIIMIIBL: 3aKOH BecemupHoro Tsarorenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHWS MEXaHWYeCKOW DSHEPIHH, 3aKOH COXPAaHEHHUS WMITYJIbCa,
NPUHIAI CYTIEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHUCTEM
0TCu€Ta, MOJEKYISIPHO-KMHETHUYECKYI0 TEOPUI0 CTPOCHHMS BEIIECTBAa, Ta30BbIE
3aKOHBI, CBSA3b CPEHEW KMHETHUECKOW SHEPTHH TEIUIOBOTO JBMKEHUS MOJIEKYJ C
a0COJIFOTHOM TeMmepaTypoi, NMEpBbIN 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPaHEHUS
AMEKTPUUECKOr0 3apsaa, 3akoH KyioHa, TpW 3TOM pa3inyaTh CIOBECHYIO
(OpMYITHPOBKY 3aKOHa, €T0 MaTEMaTHYCCKOE BBIPAKECHUE W YCIIOBHUS (TpaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIC NPUHLMUIBI JEHCTBUS MAallMH, MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3jinyaTh YCJIOBHs UX O€30MacCHOr0 MCIOJIb30BaHUS B
TIOBCEAHEBHOM JKU3HU;

BBIMOJHATh JKCHEPUMEHTHl IO HCCIEIOBAaHUIO (PU3UYECKUX SBJIECHUN U
IPOLIECCOB C HCIOJB30BAaHUEM NPSIMBIX M KOCBEHHBIX HM3MEPEHHH, NpU 3TOM
dbopmynupoBath mpoOieMy/3ajady W TUNOTE3y Y4EOHOro HKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIIOKEHHOTO OOOPYJOBaHUsS, MPOBOJIUTH OMNBIT U
(GopMyIupOBaTh BBIBOJIBI;

OCYILIECTBIISATH MPSMbIE U KOCBEHHbIE U3MEPEHUsT GU3NUYECKUX BETUUMH, TPU
ATOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUsT W HUCIOJIb30BaTh W3BECTHbBIC
METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHHUI;

UCCIIEZIOBATh  3aBUCHUMOCTH  MEXIy  (PU3MUECKUMH  BEJIUYMHAMH  C
UCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHHI, MPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
(uKcHpOBaTh PE3YNbTATHl IMOJYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B
BUJI€ TaOJINL U TpauKOB, €7aTh BbIBOABI IO PE3YJIbTAaTaM HCCIIEIOBAHUS;

co0uroaTh MpaBuia O€30MacCHOTO TpyJa MPHU NPOBEICHUM UCCIIEIOBAHUN B
pamMKax Y4eOHOro SKCIEepUMEHTa, Y4eOHO-MCCIENOBATENIbCKOW W MPOEKTHOM
JESATENbHOCTA C HMCMOIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB MU JIA0OPATOPHOIO
000Opy10BaHUS;

pemaTth pacuéTHbIE 3a7a4dl C SBHO 3aJJaHHOW (DU3UYECKONM MOJIETBIO,
UCIIOJIB3Ysl (PU3MUECKUE 3aKOHBI U MPUHLIMIIBI, HA OCHOBE aHAIM3a YCJIOBHS 3a/1a4u
BBIOMpATh (PU3NYECKYI0 MOJEIb, BBIACIATh (PU3NYECKHE BEIUYMHBI U (HOPMYIIbI,
HEOOXOoAMMBIE JUIsl €€ pelleHus, MPOBOAUTh PACUETHl U OLIEHWBATH PEaJIbHOCTH
HOJYYEHHOT0 3HaUYEHUs! GPU3NYECKOMN BETUUHHBDI;

pelIaTh Ka4eCTBEHHbIE 3a/1a4: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUUBYIO
LENOYKY PpacCyXIEHHIl ¢ OMOopold Ha H3y4YEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTU H
(pu3nyeckue sIBIEeHUs;

UCMOJb30BaTh ~ MpPU  pPEUIeHMH  y4eOHBIX  3aJa4  COBpPEMEHHbIE
UH(POPMAIIMOHHBIE TEXHOJIOTUHU ISl TIOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIPETAIIH
U TPEACTaBIECHUS y4eOHON U HAYyYHO-NIOMYJISIPHOM MH(OpMAaIUK, MTOJyY€HHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJU3UPOBATH MOJIy4aeMyt0 HH(POPMAILUIO;

OPUBOAUTH MPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOESKHBIX YIEHBIX-(DHU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE MPOIECCOB OKPYXKAIOIIEr0 MHpa, B pPa3BUTHE
TE€XHUKH U TEXHOJIOTHH;

UCMOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (HU3MKE B IOBCEIHEBHOM XU3HU
Ul o0ecriedeHus: 0€30MaCHOCTH MPU OOpalllEeHUU ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMHU, JIJISl COXPAHEHHUS 370POBbS M COOJIIOJECHUS HOPM HKOJIOTHYECKOTO
MIOBEJACHUS B OKPYXKAIOIIEH CPEAE;



paboTaTh B TpYIIEe C BBHINOJHEHUEM PA3IUYHBIX COIUAILHBIX POJIEH,
IUIAaHUPOBATh palbOTy TPYIIbl, pPalMOHAIBHO pPACHOPEAENsITh OOSI3aHHOCTH U
IJIAHUPOBATh ACATENHHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIeKBATHO OICHUBATH
BKJIAJl K&KJIOTO U3 YYACTHUKOB I'PYIIIHI B PEIICHUE pACCMaTPUBAEMOI IPOOIIEMBI.

K konmy obyuenuss B 11 kJjacce mpeaMeTHbIe pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OO YHAIOUTUXCS YMEHHUI:

JEMOHCTPUPOBATh Ha TMpUMEpax pojib U MeCTO (Pu3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBl MHpa, B DPA3BUTUM COBPEMEHHOU TEXHUKHU H
TEXHOJIOTUM, B IPAKTUYECKOU AEATEIIBHOCTU JIIOAEH, LIEJIOCTHOCTh U €IUHCTBO
(u3nyYecKoi KapTUHBI MUPA;

YUYUTHIBATh TPAHUIIBl TPUMEHEHUS HU3YUYCHHBIX (PUIMUYECKUX MOJCIICH:
TOYEYHBIN JIEKTPUUECKUMN 3apsll, Jyd CBETa, TOUEYHbIM UCTOYHUK CBETA, SIJICPHAs
MOJIETTh aTOMa, HYKJIOHHAs MOJETh aTOMHOTO Sipa TMpH PEHICHUH (PU3UIECKUX
3ajaad;

pacno3HaBaTh (pU3NYECKHE SIBICHUS (MPOLECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHI U KBAaHTOBOW (DM3UKHU: DIIEKTPUUYECKAS] TPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JACHUCTBUS TOKA, B3aUMOACHCTBHUE
MAarHuTOB, DJICKTPOMArHUTHAasT WHAYKIHUSA, JCHUCTBUE MArHUTHOIO TIOJS Ha
IPOBOJHUK C TOKOM M JBWXKYIIMKICS 3apsill, SJEKTPOMArHUTHBIE KoyieOaHUS U
BOJIHBI, TPSMOJIMHEMHOE pPACHPOCTPAHEHUE CBETA, OTPa)XKEHUE, MPEIOMIICHUE,
untepdepeHuus, audpakiuus ¢ OOJsSpU3alUs CBeTa, JIUCIEPCHsl CBETA,
dbotoanexkTpuueckuii 3pdekt (pororddekrt), cBeToBOE NaBieHUE, BOSBHUKHOBEHUE
JMHENYaTOro CHEeKTpa aroMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHAas
PaINOaKTUBHOCTB;

OMUCHIBATh M3YyYCHHbIC CBOMCTBA BEIIECTBA (AJIEKTPUUYECKHUE, MATrHUTHBIC,
ONTHUYECKHUE,  DJIEKTPUYECKYHD  MPOBOJUMOCTb  pa3IMYHBIX  Ccped) |
AJIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), UCHOJB3Yys (PU3MUYECKHE BEITUYUHBI:
AIEKTPUYECKUN 3apsijl, CHJIA TOKa, JIEKTPUUECKOE HAIpPSKEHUE, AIEKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOJABIKYIIAsl Cujia, paboTa TOKa,
WHAYKLIHAST MarHUTHOrO mois, cwia Ammepa, cwia JlopeHna, MHIYKTHBHOCTb
KATYIIKW, SHEPrusl 3JIEKTPUYECKOr0 M MArHUTHOIO IMOJEH, MEepHOoJ M YacToTa
KojeOaHulW B KOJeOaTeNbHOM KOHTYpe, 3apsii U Cujla TOoKa B MpPOIEcce
FapMOHUYECKHUX DJIEKTPOMATHUTHBIX KoJieOaHui, (OKYCHOE pacCTOsSHUE U
ONTHYECKass CuUjla JIMH3bI, NPU OMHCAHUM MPABUIBHO TPAKTOBaTh (HU3MUECKUI
CMBIC]T HCIIOJIb3YEMbIX BEIUYUH, MX OO0O3HA4YeHHs] W EIUHHIIBI, YKa3bIBaTh
dbopMmyIbl, CBS3bIBAOIIME JaHHYIO (PU3NUECKYI0 BEJIMYMHY C JIPYTUMHU
BEIIMYHMHAMU;

OMUCHIBATh M3YUYCHHBIC KBAHTOBBIC SBJICHUS U TPOIECCH, HCIOIb3YS
dbusznueckre BEIUYMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI H



4acToTa CBETA, SHEPTHs U UMITYJIbC (POTOHA, IEPUO MOJTypaciaaa, SHEPrus CBSI3U
aTOMHBIX SI7I€p, NPU OIMUCAHUU MPABUIBHO TPAKTOBaTh (PUIUYECKUA CMBICI
UCIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUsI M EIUHULbI, YKa3bIBaThb (POPMYIIbI,
CBS3BIBAIONIME JIaHHYIO (DU3MUYECKYI0 BEJIUYMHY C JPYTUMH BEIWYHMHAMH,
BBIUUCIISITH 3HAU€HUE (PU3NUECKON BETMYMHBI;

aHANIM3UPOBATH (PU3UYECKHE MPOLECCHl U SABJICHUSA, UCIONb3Ys (PU3HUECKUE
3aKOHBI U MPUHIUIIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOIO U MapajuieIbHOT O
COCIMHEHUS IPOBOJHUKOB, 3aKOH Jkoyns—JIeHla, 3aKOH BIEKTPOMArHUTHOU
UHAYKIMH, 3aKOH MPSMOJIMHENHOr0 PACIPOCTPAHEHHS CBETA, 3aKOHBI OTPAKEHHUSI
CBETa, 3aKOHbI MPEIOMJICHUS CBETa, ypaBHeHHE ODWHIITEeHHa mina Qororddekra,
3aKOH COXPAHEHHsS] DHEPTUH, 3aKOH COXPAHEHMS] MMITYJIbCA, 3aKOH COXPaHEHUS
JIEKTPUYECKOT0 3apsJa, 3aKOH COXPAHEHMsI MacCOBOI'O YMCIA, IMOCTYJaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pa3inyaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMaTH4YEeCKOE BBIPAKEHHE U YCJIOBUSL (TpaHUIIbI, O00JIACTH)
IPUMEHUMOCTH;

ONpENENATh HANIPABIEHUE BEKTOPA UHAYKIUH MAarHUTHOIO TOJII IPOBOIHUKA
C TOKOM, cuiibl AMmnepa u cuibl Jlopenua;

CTPOMTh W OIMCHIBATH M300paKEHHE, CO3/1aBAEMOE IUIOCKUM 3€pKalioM,
TOHKOM JIUH30M;

BBIMOJHATh 3KCHEPUMEHTHl IO HCCIEOBAaHUIO (PU3UYECKUX SBJICHUN U
IPOLIECCOB C HMCIOJB30BAaHUEM NPSIMBIX M KOCBEHHBIX HM3MEPEHHUIl: MPU 3TOM
dbopmynupoBath TpoOJeMy/3ajady U TUNOTE3y Y4eOHOro IKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEUIOKEHHOTO O0O0pYIOBaHHUS, MPOBOAMUTH OIBIT U
(GopMynupOBaTh BHIBOJIBI;

OCYILIECTBIISTH MPSAMbIE U KOCBEHHBIE U3MEPEHUsT GU3NUECKUX BETUYMH, TIPU
ATOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUsI W HUCIOJIb30BaTh W3BECTHbHIC
METObI OLIEHKHU MOTPEIHOCTEN U3MEPEHUI;

UCCIIEZIOBATh 3aBUCHUMOCTH (PU3MYECKMX BEIMYMH C HCIOJIb30BaHUEM
OpSAMBIX HM3MEPEHUU: MPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHPOBATH
pe3ynbTaThl MOIYYEHHOM 3aBUCUMOCTH (M3MYECKUX BEIMYMH B BHUJAE TAOIUI U
rpaduKoB, AeNaTh BHIBOABI [0 pe3yJbTaTaM UCCIIEIOBaHMUS;

coOoaTh mpaBuia 0€30MacHOrO Tpyda MpU MPOBEICHUM HCCIETOBAHUI B
paMKax y4eOHOro OHKCIIEPUMEHTa, Y4eOHO-UCCIIEOBATEIbCKOM U IMPOEKTHOU
JESATENbHOCTU C HMCMOIb30BAHUEM W3MEPUTENBHBIX YCTPONCTB U J1AOOPATOPHOTO
000py1I0BaHUS;

pelmarb pacy€THhlEe 3aJaud C SIBHO 3aJaHHOM (PUM3MYECKOW MOJEINbIO,
UCTIOJIB3Ysl (PU3MUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJIn3a YCIOBUS 3a/1a4u
BBIOMpATh (PU3NYECKYI0 MOJENb, BBIACIATh (PU3NUYECKHE BEIMYUHBI U (HOPMYIIbI,



HEOOXOMMMBIe NIl €€ PElIeHUs, MPOBOAWTH PACUYEThl M OIICHHBATH PEATHHOCTH
MOJIYYEHHOI0 3HaYeHUsI (PU3NUECKON BETUYUHBI;

peniaTh Ka4eCTBEHHBIE 3a/1a4l: BHICTPAUBATh JIOTUYECKU HEMPOTHUBOPEUUBYIO
LEMOYKY pacCYXIEHUM C OMOpON Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
(bU3HUYECKHE SIBICHNUS,

UCIIOJIb30BaTh ~ TNPU  PEIIEHMH  Y4eOHBIX  3aJlad  COBPEMEHHbBIC
UH(OPMAIIMOHHBIC TEXHOJOTUH ISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIMU
U TIpeJICTaBlieHUs Y4eOHOM M HAyYHO-TIOMYJISIpHOM MH(OpMAIIUHY, TTOIYICeHHONU U3
Pa3ITUYHBIX UCTOYHUKOB, KPUTHUECKH aHATM3UPOBATH MOIydaeMyr0 HH(GOPMAIIHIO;

OOBSCHATh TMPUHLUNBI JEHCTBUS MAaIlMH, NPUOOPOB U TEXHUYECKUX
YCTPOUCTB, pa3andaTh yCIOBHs MX 0€30MacHOTO MCIOIb30BaHUs B MTOBCEIHEBHOM
KU3HU;

NPUBOAUTH MPUMEPHI BKJIAJ]a POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOILIECCOB OKPYXAIOIIEro MUpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHMS IO (PU3MKE B MOBCEAHEBHOM >KU3HU
JUTsl o0ecTriedeHusl 0€30MacHOCTH MPHU OOpaIeHUH ¢ MPUOOpPaAaMU U TEXHUIECKUMU
YCTPOUCTBAMH, JJISI COXPAHEHUS 3J0POBbS U COOIIOJICHUSI HOPM SKOJOTHUYECKOTO
MOBEJICHUS B OKPY’KAIOLIEN CpEAE;

paboTaTh B TpYIIEe C BBHIIOJHEHUEM PAa3IUYHBIX COLHUAILHBIX POJIEH,
IJIAaHUPOBATh palbOTy TPYIIbI, palMOHAIBHO pacHpeAessTh O00S3aHHOCTH U
IJIAHUPOBAThH JACATENHHOCTh B HECTAHAAPTHBIX CUTYaAIMSIX, aJ€KBATHO OIIEHUBATh
BKJIAJl K&KJIOTO U3 YYACTHUKOB I'PYIIIHI B PEIICHUE pacCCMaTPUBAEMOI POOIJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuectBo yacos
HaumeHoBaHue pa3iesioB U TeM JyekTpoHHbIe (HU(pPOBHIE)
Ne n/m Konrpoabusie | IIpakTHyeckue
NPOrpamMMmblI Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTbI padoTbI
Paznen 1. PU3UKA U METO/Ibl HAYYHOTI'O IIO3HAHUA
O
11 VISHIA M METOAR HAyRHOTO 2 https://m.edsoo.ru/AVIAWVNQO
MO3HAHUS
Hroro o pazgeny 2
Paznen 2. MEXAHUKA
2.1 KunemaTtuka 5 https://m.edso00.ru/SNO2MCWXU
2.2 Junamuka 7 https://m.edsoo.ru/RML6BX3PU
2.3 3aKOHBI COXPAHEHHS B MEXaHUKE 6 1 1 https://m.edso00.ru/86NRCXHA7

Hroro no pazneny 18

Pasnea 3. MOJIEKYJIAPHASA ®U3NKA U TEPMOJINHAMHUKA

Oc - %

3.1 HOBBI MOJICKYJIAPHOKHHETHHACCKOU 9 1 https://m.eds00.ru/HRGVBNOPE
TEOpUU

3.2 OCHOBBI TEpPMOJUHAMUKHI 10 1 https://m.edsoo.ru/HK6KL6RS9
ArperaTHBIE COCTOSHHUS BEIECTBA.

3.3 P BEHECTB 5 https://m.edsoo.ru/HSM355JCH
®a3oBbIe NEPEXOIbI

Hroro no pazgeny 24

Pasnea 4. JIEKTPOJIUHAMUKA

4.1 DneKTpocTaTHKa 10 1 1 https://m.edsoo.ru/LSRP72QLI

4.2 [locTosiHHBIN AIIEKTPUUYECKUI TOK. 12 1 1 https://m.edsoo.ru/GEWTDQXWW



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW

TokH B pa3nuyHBIX cpenax

Hroro no pazgeny 22
PesepBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




11 KJIACC

KoaunuectBo yacos
HaumeHoBaHMe pa3iesioB U TeM daekTpoHHble (LndpoBbIE)
Ne i/t Kontpoabubie | IIpakTHueckue
NMPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThbI padoThbI
Paznen 1. JIEKTPOJAUHAMUKA
M .0
11 ATHITHOS HoNe. SeKTpoMarttHas 11 1 3 https://m.eds00.ru/Z2Q390NG8
WHAYKINS
Hroro no pazueny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
M
2.1 CXATITICCIIE 1 TCKTPOMATHITTHEIC 9 1 https://m.eds00.ru/3STLNQKPG6
KoseOaHus
M
2.2 CAATMACCIHE H SNCKIPOMATHHTHEE 5) 1 https://m.edso0.ru/WQT6385V1
BOJTHBI
2.3 Onruka 10 3 https://m.edsoo.ru/TUPOIURXM
Htoro mo pazneny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJLHOCTH

OcHOBBI ceIANIbHOM Teopun

3.1 4 1 https://m.edsoo.ru/AQUCOVDK?2
OTHOCUTEIBLHOCTH
Hroro mo pazneny 4
Pa3nea 4. KBAHTOBAS ®U3UKA
4.1 DIeMeHTBI KBAHTOBOU OINTHKHA 6 https://m.edsoo.ru/SWOVAWOQORS
4.2 Crpoenue atoma 4 https://m.edsoo.ru/[HSBEAOOEA
4.3 AToMHOE PO 5 https://m.eds00.ru/97MC9DZXQ



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ

Uroro no pazgeny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 DJeMeHThl aCTPOHOMUU M aCTPODU3UKU 7 https://m.edso0.ru/3EOD6KXI9
Hroro no pazneny 7
Pa3gen 6. OBOBILIAIOLIEE IOBTOPEHHUE

6.1 O6o0marorniee MOBTOPCHHE 4 https://m.edsoo.ru/O2JEGZCIM
Htoro no pazneny 4
PesepBHOE BpeMs 3
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM

HNOYPOYHOE IIVTAHUPOBAHHUE
10 KVIACC

Ne

KoanuecTBo 4acoB

DJIeKTpOHHBIe NN (ppoBbIE

Tema ypoka Kontpoabnbie | IlpakTuyeckue
n/n Bceero o0pa3oBaTesbHbIE PeCypChl
padoThI padoTbI

®usuka — Hayka o npupoze. Hayunsie

1 e pHpon i 1 https://m.edsoo.ru/Y XGQSPM1P
METO/IbI IO3HAHUS OKPYKAIOIIEr0 MUpa
Ponw u mecTo pusuku B hopmMupoBaHUH

2 COBPEMEHHOM HAYYHOU KapTHHBI MUpPa, B 1 https://m.edso00.ru/8HSXWFFVO
MPAKTUYECKOU JEATETbHOCTH JIIOIeH
MexaHn4eckoe JBUKEHUE.
OTHOCUTENBHOCTh MEXaHUYECKOTO

3 1 https://m.edso0.ru/RSOAQ0V5ZX
nerxkeHns. [lepemenienue, CKopocTs,
YCKOpEHHUE

4 PaBHOMEpHOE IIPAMOJIMHEMHOE IBUKEHHE 1 https://m.edsoo.ru/L8IPY2JEZ
PaBHOyCKOpEHHOE NPAMOJIIMHEHHOE

5 YOROp P 1 https://m.edso0.ru/MDIDKJIOUB
JBUKEHHE
CBobOoaHOE najzieHue. Y CKopeHue

6 1 https://m.edsoo.ru/MXPLZ1X8J
CBOOOIHOTO TaICHHUS
KpuBonuneiinoe npuxenue. [[BrxeHue

7 P . 8 A 1 https://m.edsoo.ru/TFLI2C4DN
MaTepuaIbHON TOYKHU MO OKPYKHOCTH
[Tpuntun oTHOCUTENBEHOCTH [ anmuiest.

8 WNueprumanbHble CUCTEMBbI OTCUETA. 1 https://m.eds00.ru/J6QY7N3WN
[TepsrIii 3axk0H HeroTOHA
Macca Tena. Cuna. [IpuHumn

9 Cynepno3uiuu cui. Bropoil 3akoH 1 https://m.edsoo0.ru/BVTNWTAQH

HeroToHa 11 MaTepuanbHOM TOYKH



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN
https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH

10

Tpetwnii 3akoH HproToHa 1151
MaTepHUaIbHBIX TOUEK

https://m.edsoo.ru/JYL414UAN

11

3aKoH BCCMUPHOT'O TATOTCHUA. Cuna
TAXKCCTHU. HepBaﬂ KOCMHYCCKasA CKOPOCTb

https://m.edsoo.ru/D13D593MU

12

Cuna ynpyroctu. 3akoH ['yka. Bec tena

https://m.edsoo.ru/RILVEXEQD

13

Cuna tpenus. KoapdummenT Tpenusi.
Cua conpoTHBIIEHUS IPU IBUKEHUU
TeJNa B XKUKOCTH WJIU ra3e

https://m.edsoo.ru/UZBUPCM5M

14

[TocTymarensHOE M BpaliaTeIbHOE
JBIKEHHE a0COIOTHO TBEPIOTO Tea.
MowmenT cuibl. Ilnedo cunwl. YcaoBus
paBHOBeCHS TBEPIOTO Tea

https://m.edsoo.ru/IDOAU40TS

15

NmMnynbc MmaTepruanbHOW TOYKH, CUCTEMBI
MaTCpHaIbHBIX TOYCK. I/IMHy.]'II)C CHIJIBI.
3aKOH COXpaHEHUS UMITYJIbCA.
PeakTuBHOE IBM>KEHNE

https://m.edso0.ru/M5JOTKNWC

16

Pa6ora u moutHOCTh critbl. Kunetnueckas
SHEPIHsl MaTepUAIILHON TOUKH. Teopema
00 M3MEHEHNN KMHETHYECKOH SHEPTHH

https://m.edsoo.ru/J1V59L.28B

17

[TorenumansHas sueprus. lloreHumansHas
SHEprus ynpyro aeopMupoOBaHHOM
npyxuHbl. [loTeHUMaNbHas SHEPrUs Tela
BOJIM3H IMOBEPXHOCTH 3eMITH

https://m.edsoo.ru/RNEXJW4KF

18

[loTeHumanbHbIe U HENTOTEHIMAIbHBIE
cuiibl. CBsA3b pabOThI HEMOTEHIMATIBHBIX
CHJI C U3BMEHEHUEM MEXaHUYECKOU
OHEPIUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUA
MEXaHNYECKOW SHEPTrUr

https://m.eds00.ru/DA3QVTOXOQ



https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC
https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ

19

JlabopaTtopHas pabota «lccnenoBanne
CBs3U pa60TI)I CHUJIbI C UBMCHCHUEM
MEXaHHUYECKON YHEPTUU TeJia Ha TIPUMeEpe
pacTsHKEHUS PE3UHOBOTO KIYTa)

https://m.edsoo.ru/W1R4R88UG

20

KontponbHas paboTa o teme
«Kunemartuka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

https://m.edsoo.ru/LNM6EK6YY

21

OCHOBHBIE MOJIOKEHUSI MOJIEKYIISIPHO-
KHUHETUYeCcKOU Teopuun. bpoyHoBckoe

newkenue. dubdysus

https://m.edsoo.ru/OEY9VYU2B

22

Xapaxkrep ABUKEHUS U B3aUMOJICHCTBHUS
YyacTUll BeuecTsa. Moienu cTpoeHust
ra3oB, KUJAKOCTEH U TBEPABIX TeEll

https://m.edsoo.ru/AUV2ZDR3X

23

Macca monekyn. KonndecTBo BemiecTsa.
[TocTostHHas ABoraapo

https://m.edsoo.ru/FL1BAQD13

24

TermmoBoe paBHOBecue. Temneparypa u e€
n3Mepenue. [lkana remneparyp Llenscus

https://m.edsoo.ru/M\WVPNY60QA8Z

25

Wneansuenii raz B MKT. OcHoBHOE
ypaBHenue MKT

https://m.edsoo.ru/UKJFVSBZO

26

AOcomoTHas TemIeparypa Kak Mepa
CpeHel KHHETUYECKON dHEPTUU
JIBOKEHUS MOJICKYJI. Y paBHEHUE
MenneneeBa-Kianeiipona

https://m.edsoo.ru/BXUDVDG2F

27

3akoH JlanpToHa. ["'a30BbIC 3aKOHBI

https://m.edsoo.ru/Y3WB6613A

28

JlaboparopHas pabota «MccnenoBanue
3aBHCHUMOCTHU MEXIy TapaMeTpamMmu
COCTOSIHUS Pa3peKEHHOI0 Ta3ay

https://m.edso0.ru/35DBLKT96

29

M3onpoueccel B uacaibHOM ra3e u ux

https://m.edso00.ru/0ZJ3KZNJ5



https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5

rpaduyeckoe npeacTaBieHue

Buyrtpenussa sHeprus
TEPMOJIMHAMHYECKOM CUCTEMBI U CTIOCOOBI

30 eé nusMmenenusa. KoinnuecTBo TEIUIOTH U https://m.eds00.ru/9JOITVXI8
pabota. BHyTpeHHss SHEpTUs
OJIHOATOMHOTI'O UIEAJILHOIO ra3a

31 Buns! Terionepenaun https://m.edso0.ru/36JJI20W9
VYV nenpHast TENI0EMKOCTh BEIECTBA.

32 KonuyecTBo TemioTs! mpu https://m.edso0.ru/5K3Y4H86L
Teronepenaye. AauabaTHbIN MpoIiece
n N

33 CPBOIH SAKOH TCPMOMHTHAMIKH 1 €T0 https://m.edsoo.ru/2H06R3GAS8
MPUMEHEHHE K U30Ipolieccam
HeobGpatumoc OLIECCO oJI€.

34 PATHMOCTD [IPOLECCOB B NPHPOA https://m.eds00.ru/S85L WDF T8
Bropoii 3ak0H TepMOINHAMUKHN
IT 7 K I

35 pusint acicraus i KT renuioso https://m.edsoo.ru/DLCDEAAUC
MaIlNHEI

36 Huxn Kapro u ero KITJ] https://m.edsoo.ru/4XPSAQ0V7M
9 §]

37 KOJIOTHHACCIHE TPODIEMH https://m.eds00.ru/PO7ZMY M8
TETIOPHEPTETUKU
00600 % M

38 OOTHATOTIIH YPOX «VIOTCKyTPHAL https://m.edsoo0.ru/9EKZ0DDWP
¢uszuka. OCHOBBI TEPMOIUHAMUKI
KonTponbhas pabora o teme

39 «MonekymnsipHas puznka. OCHOBEI https://m.edsoo.ru/RCARYE6ZX
TEPMOIMHAMUKI
ITapooOpa3oBaHue U KOHIEHCALIHSL.

40 Poobp o I https://m.edso0.ru/X48Q078EE
Hcnapenue u kuneHue
AOCOIIOTHASA U OTHOCUTEIHHA.

41 FIOTHAA 1 OTHOCHTEAbHAA https://m.edsoo0.ru/98HVAEBMM

BJIYKHOCTb BO31yxa. HaceleHHbIi nap



https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM

Teépnoe teno. Kpucrannuueckue u
amMop(HBIC TeTa. AHU3OTPOTIHSI CBOWCTB

42 https://m.edsoo.ru/JXFWLMZNK
KpuctamioB. KuaKkue KpucTauibl.
CoBpeMeHHbIE MaTepUabl

43 Ilnapaerne i kpHCTALIH3ALNA. Y ACTbHAs https://m.edso0.r/OX117G6MR
TeruioTa iasneHus. Cyonumanus

44 YpaBHEHHE TEIUIOBOTO OamaHca https://m.edsoo.ru/0IUXGN2I1

45 UISKTPH3ALI Te. DACKTpHeCKitil https://m.eds00.ru/QJ2S7TWSBM
3apsia. JIBa BUJa AIEKTPUUECKUX 3apsi/ioB
[TpoBoIHUKY, TUATIEKTPUKH U

46 MOJIYITPOBOTHUKH. 3aKOH COXPaHECHHUS https://m.edsoo.ru/F3YVPQUYH
ANEKTPUYECKOTO 3apaaa

47 Baanmozeiicraue sapsnos. 3axor Kyiora. https://m.eds00.ru/5U3BUOTHH
ToueuHbIil 3NeKTpUUECKUN 3aps
Hanpskx€HHOCTB 3JIEKTPUYECKOTO MOJIA.

48 [IpyHIUII CyNIEPIIO3ULIUH DIIEKTPUYECKUX https://m.edso0.ru/9IKAWD2V6
nojei. Jlunuu HanpsKEHHOCTH

49 PaGora cui 31eKTpoCcTaTUYeCKOro MoJsl. httos://m.edso0.ru/VOPDIASL F
IloTenuman. PazHocTs nOoTEHIIMAIOB
[IpoBOIHUKYM U AUDIIEKTPUKH B

50 AJIEKTPOCTATHYECKOM TIOJIE. https://m.edso00.ru/12P2S312Z
JlusnexTpudeckast IPOHUIIAEMOCTD

51 OnexkTpoéMkocTh. KoHnmeHncarop https://m.edsoo.ru/BIUPRD52W
DIEKTPOEMKOCTD IJIOCKOTO

52 KOHJEHCATOPa. DHEPTHs 3apsSKEHHOTO https://m.edsoo.ru/XPUKP82V8
KOHJIEHCaTopa

53 Jlabopatopras pabora "Hseperite https://m.eds00.ru/PBGMAF845

3IEKTPOEMKOCTH KOHeHcaTopa"



https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845

54

[TpuHIMI AENCTBUSA U TPUMEHEHNE
KOH/JIEHCATOPOB, KOIIMPOBAJILHOTO
arnmapara, CTpyMHOIr0 IpUHTEpa.
DnexTpocTaTHUecKasl 3allnTa.
3a3emiIeHHE 3JIEKTPOIPUOOPOB

https://m.edsoo.ru/H3Q9PNHYY

55

DIIEKTPUUYECKHI TOK, YCIOBUSI €TO
cymectBoBanus. [locrosinnbiii Tok. Cuna
toka. Hanpsikenue. ConpoTuBieHue.
3akoH OMa 11 yyacTKa Lenu

https://m.edsoo.ru/D6Y72A4B7

56

[TocnenoBarenbHOE, apajlIeNbHOE,
CMEIIAaHHOE COeTUHEHNE POBOIHUKOB.
JIaGopatophas pabota «/3y4yeHue
CMEILIaHHOTO COeIMHEHHS PE3UCTOPOBY

0.5

https://m.edso0.ru/SLKT3UPUR

57

PaGoTa 1 MOLTHOCTH JIEKTPHUUECKOTO
Toka. 3akoH Jlxoyns-Jlenna

https://m.edsoo.ru/LESHA2A3M

58

3axoH OMa 11 1OJIHOH (3aMKHYTOM)
anekTpuyeckoi nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«M3mepenune IJ1C uCTOUHHKA TOKA U €TO
BHYTPEHHETO COMPOTHBIICHUS

0.5

https://m.edsoo.ru/YN5BF7PBS

59

PezepBHblil ypok. KonTponsHas pabota
1o Teme "DIJIeKTpouHaMuKa" /
Bcepoccuiickas mpoBepodHas padboTa

https://m.edsoo.ru/MEMGEIE5SX

60

O0600mmaromuii ypok
«QnexTponrHamuka / Becepoccuiickas
poBepoyHas pabora

https://m.edsoo.ru/P86MDY07H

61

DNeKTPOHHAs TPOBOJAUMOCTH TBEPIBIX
METaJJIOB. 3aBUCUMOCTDb CONPOTUBIICHUS
METaJJIOB OT TEMIIEPATYPHI.

https://m.edsoo.ru/WMNNBQL9H



https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H

CBepXnpoBOIMMOCTh

62

DnexTpuueckuil Tok B Bakyyme. CBoiicTBa
AJEKTPOHHBIX ITY4YKOB

https://m.edsoo0.ru/4CCYCJ785

63

[TomynpoBoIHUKH, UX COOCTBEHHAS U
MpUMecHas NpoBoIUMOCTh. CBOMCTBA Pp—
n-iepexoxa. [lonynpoBogHUKOBBIE
npubopsI

https://m.edso0.ru/S55A1DQUR

64

DIIEKTPUYECKUI TOK B pacTBOpax U
pacIiuiaBax 3JIEKTPOJIUTOB.
DNEeKTPOIUTHYECKAs JUCCOLUALIMS.
DIIEeKTPOIH3

https://m.edsoo.ru/QUOQUWV91

65

66

DIIEKTPUYECKUI TOK B raszax.
CaMOCTOSTENbLHBIN U HECAMOCTOATSIIbHBIN
pazpsaa. Monnus. [Tnazma
DeKTpUYeCcKe MpuOOpHl U YCTPOUCTBA U

HUX NPAaKTUYICCKOC IPUMCHCHHUC. HpaBI/ma
TEXHUKU 0€30IMaCHOCTH

https://m.edsoo.ru/2VX2KLFQA

https://m.edsoo.ru/KJA02KUP5

67

KonTponbhas pabora o Teme
«Onexrpocraruka. [locTossHHBIN
JJIEKTPUYECKUN TOK. TOKHU B pa3ian4HbIX
cpenax»

https://m.edsoo.ru/PASKIGWP4

68

PeseprubIil ypok. O6006maronmii ypox mo
temam 10 knacca

https://m.edsoo.ru/HLOAT6SNU

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68



https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/HL0AT6SNU

11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTtposabHbie
padoThI

IIpakTnyeckue
padoThbI

DJIeKTPOHHbIE M (]poOBbIE
o0pa3oBaTe/bHbIe pecypchl

ITocTosTHHBIE MATHUTHI U BIX
B3anmMoercTBrEe. MarHuTHOE TT0JIC.
Bexrop MaruutHOM HHAYKUWA. JInHUK
MarHMTHOW UHAYKLUHN

https://m.edsoo.ru/ADMOY IJN6

MarHuTHO€ 110JI€ IPOBOJHHUKA C TOKOM.
OmneiT Opcrena. Bzaumopeiicraue
IPOBOJHHUKOB C TOKOM

https://m.edsoo.ru/1L5CT47FX

JlaGopatopHas pabora «3yuenue
MarHUTHOT'O TT0JISl KaTYIIKH C TOKOM)

https://m.edsoo.ru/HGHXLNLRZ

JlelicTBME MAarHUTHOTO TOJIS HA
IPOBOAHUK ¢ TokOM. Cuita Ammnepa.
JlaGopatopHas pabora «lccnenoBanue
JEUCTBUSI IOCTOSIHHOI'O MarHuTa Ha
PaMKy ¢ TOKOM»

https://m.edsoo.ru/UVHDISEX4

JlelicTBME MAarHUTHOTO TOJIS HA
JBHKYILYIOCS 3apSDKEHHYIO YACTHILY.
Cuna Jlopenna. Pabota cumnsl JlopeHia

https://m.edsoo0.ru/7ABZQGQC9

DnexkTpoMarHutTHas uHayKnus. [otok
BEKTOpa MarHuTHOW uHaAyKuu. IJ1C
WHYKIIUU. 3aKOH 3JIEKTPOMarHUTHOM
uHaykuuu Papanes

https://m.edsoo.ru/VA26C9C3J

JlaboparopHas pabota «MccnenoBanue
SIBJICHUS DJIEKTPOMArHUTHON MHAYKLIUN

https://m.edsoo0.ru/XZS5MQCBU



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/VA26C9C3J
https://m.edsoo.ru/XZS5MQCBU

NHaykTuBHOCTE. SIBIICHME
camouHaykimu. IJ1C caMOUHIYKITUH.
DHeprusi MarHUTHOTO TOJIsL KaTYIIKHU C
TOKOM. DJIEKTPOMArHuTHOE 10

https://m.edsoo.ru/EOTONSAEA

TexHuueckre yCcTpocTBa U UX
IMPUMCHCHHUCEC: ITIOCTOAHHBIC MAarHUThlI,
SJICKTPOMAIrHUTEI, 3JICKTPOABUT'ATECIIb,
YCKOPUTEIU 31E€MEHTAPHBIX YACTHII,
WHIYKIMOHHAS NI€Yb

https://m.edsoo.ru/UWNLFA9L6

10

O6o00marommii ypok « MarHuTHOE ToJI€.
3J'I€KTpOMaFHI/ITHafl HHAOYKOHA»

https://m.eds00.ru/COB05BGMC

11

Kontponsnas pabota o teme
«MarauTHoe 1mose. DJIeKTpoMarHuTHas

WHTYKITUSD

https://m.edsoo0.ru/8X637ELEU

12

CB00OOIHBIE MEXaHUYECKHE KOJICOAHM.
lapmonmnueckue konebanus. YpaBHEHUE
TapMOHUYECKUX KOoIeOaHuH.
[IpeBparieHre SHEPrun

https://m.edsoo.ru/9Y6GYWEVP

13

JlabopaTtopHas pabota «lccnenoBanue
3aBUCHUMOCTH TIEPUO/Ia MAJTBIX KOJIeOaHU
T'py3a Ha HUTU OT OJIMHBI HUTH U MAaCCBL

rpy3a»

https://m.edsoo.ru/DPZ8KR61C

14

KonebarenbHbiit KoHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHbIE KOJeOaHus B
U/IeJIbHOM K0J1e0aTeIbHOM KOHTYpE.
AHanorust MexxJy MEXaHM4eCKUMHU U
3JIEKTPOMArHUTHBIMH KOJI€0aHUAMU

https://m.edsoo.ru/H6JCO5BAD

15

®opmymna ToMmcoHa. 3aK0H COXpaHEHUS
SHEPTUU B UJICATLHOM KOJieOaTeIbHOM

https://m.edsoo.ru/MHNWD2LHU



https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP
https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/MHNWD2LHU

KOHTYpe

16

[IpencraBienue o 3aTyxaromux
KosieOaHusX. BbIHYXIeHHbIE
MexaHudeckue konedanus. Pe3onanc.
BbIHYXI€HHBIE 2JIEKTPOMArHUTHBIE
Kosie0aHus

https://m.edsoo.ru/FMBDWPPG4

17

Ilepemennslil Tok. CHHyCcOUJaIbHBIN
IEpEMEHHBIN TOK. MOITHOCTH
MEPEMEHHOTO TOKa. AMIUTUTYAHOE U
JIEUCTBYIOLIEE 3HAYEHUE CUIIbI TOKA U
HaIpsHKeHUS

https://m.edsoo.ru/VDEY XRVUI

18

Tpaucdopmarop. [IpousBonactso,

nepenaya v noTpedieHue dIeKTPUIECKON

SHEPTUu

https://m.edsoo0.ru/1ZWZUL8OQK

19

YCTpOUCTBO U IPaKTUYECKOE
IIPUMEHEHHUE IIEKTPUIECKOr 0 3BOHKA,

TeHepaTopa NEPEMECHHOI'O TOKA, JIMHUMN

3JIeKTponepead

https://m.edso0.ru/93Z12W4Q0Q

20

DKOJIOTUYECKUE PUCKU IIPU ITPOU3BOJCTBE

anexTpo3Hepruu. Kynerypa
HCIIOJIb30BaHUS SJICKTPOSHCPIU B
IIOBCEIHEBHOM JKU3HU

https://m.edsoo.ru/SDUNY KWNO

21

Mexannueckue BOJIHBI, YCJIOBUA
pacmpoctpanenus. [lepuoa. Ckopocth
pacrpocTpaHeHHs ¥ JJTMHA BOJIHBI.
[NonepeuHple ¥ POIOIbHBIC BOTHBI

https://m.edsoo.ru/\W2XBOR3HJ

22

3Byk. CKOpOCTb 3ByKa. [ pOMKOCTH 3BYKa.

BricoTa Tona. TeM0Op 3ByKa

https://m.eds00.ru/Z8270Q6V70



https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O

23

DJIEKTPOMAarHuTHHIE BOJIHBI, UX CBOMCTBA
1 ckopocTb. [IIkana 351eKTpOMarHuTHBIX
BOJIH

https://m.edsoo.ru/SWB57C06X

24

[IpuHIUIIBI paTMOCBS3U U TEICBUIACHUS.
PazButue cpencts cBsa3u. Pagnonokanus

https://m.edso0.ru/2WQTSLGLYV

25

KonTponbras padora «Konebanus u
BOJIHBD)

https://m.edsoo.ru/IHURONSOB

26

[IpssMonuHEITHOE pacpOCTpaHEHHUE CBETA
B OJTHOPOJIHOM cpenie. TodeuHbIit
WMCTOYHUK CcBeTa. JIyd cBera

https://m.edsoo.ru/HUF74NDOW

27

OtpaxkeHue cBeTa. 3aKOHbBI OTPAKEHUS
cgeta. [locTtpoenne nzo0pakeHuii B
IUTOCKOM 3epKajie

https://m.edsoo.ru/AMBKQOM22Z

28

[Ipenomnenne ceera. [lonnoe
BHYTpEHHee oTpaxeHnue. IIpenenpHblin
yroJI IOJIHOTO BHYTPEHHETO OTPAXEHUS

https://m.edsoo.ru/V49RISTRN

29

JlabopaTopHast pabota «M3mepenue
MOKa3aTes TPEIIOMIICHHSI CTEKIIa

https://m.edsoo0.ru/J02E1M1DQ

30

JIunzel. [loctpoeHne nzodpaxeHuil B
nuH3e. DopMyra TOHKOU JIUH3BI.
YBenuueHue JIMH3bI

https://m.edsoo.ru/MW2MMS9KJC

31

JlabopaTtopHnas pabota «/cciaenoBanue
CBOMCTB M300paXCHUH B JIMH3AX)

https://m.edso00.ru/Q1ZCMW980

32

Hucnepcus ceeta. CI0XKHBIN cOCTaB
6enoro cgeta. Liger. JlaboparopHas
pabota «HabmoneHue aucnepcuu cBeTay

https://m.edsoo.ru/KOOWVKE11

33

Wnrepdepennus crera. Judpaxius
cBera. Judpakunonnas pemeérka

https://m.edso0.ru/C8LCRSEJI



https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B
https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI

34

[TortepedyHOCTh CBETOBBIX BOJIH.
ITonsipusanus cera

https://m.edso00.ru/Q2118XYQOJ

35

Onrtuyeckue mpuOOpsI M YCTPOUCTBA U
yCIIOBUS UX 6€30M1aCHOI0 NPUMEHEHUS

https://m.eds00.ru/M5127JYGT

36

['paHu1Ibl TPUMEHUMOCTH KJIACCUYECKOU
MexaHukH. [locTynaTel cienuanbHON
TEOPUU OTHOCUTEIBHOCTU

https://m.edsoo.ru/P8GB9FJ5N

37

OTHOCHUTEJIBHOCTh OJTHOBPEMEHHOCTH.
3aMeJieHre BPEMEHH M COKpaIIEHUE
JUTAHEI

https://m.edsoo.ru/OVLMCNG6B2

38

DHeprusi U UMIYJIbC PEISITUBUCTCKOM
yacTULbl. CBSA3b MAaCChI C SHEPTUEN U
UMITYJIbCOM. DHEPTHUs TOKOSI

https://m.edso0.ru/190Z2Y4BUB

39

Kontponbras padota «Ontuka. OCHOBBI
CIIEUATTEHON T€OPUU OTHOCUTEIBHOCTH

https://m.edsoo.ru/L8689JPLI

40

®oronsl. Dopmyina [Inanka. DHeprus u
UMITYJIbC (pOTOHA

https://m.edsoo.ru/ZL6P16LA0

41

OTKpBITHE ¥ UCCIICIOBAHUEC
doroaddekra. Onbiter A. I'. CTonmeroBa

https://m.eds00.ru/PGL5XXSRO

42

3akoHbl porodddexra. YpaBHeHnE
OiHmTelHa 115 hotodddekra. «KpacHas
rpanuiay Gorodddexra

https://m.edsoo.ru/YLCK770G8

43

Jasnenue ceeta. Onertel [1. H. JIebenena.
XHUMHUYECKOE ICUCTBUE CBETA

https://m.edso0.ru/EGO6ZQ1SA

44

TexHuueckue ycTpocTsa u
IIPAKTUYECKOE IPUMEHEHUE:!
dboTosneMEHT, (HOTOIATUYUK, COTHEUHAS
OaTapest, CBETOINO/

https://m.edsoo.ru/UFQDRSL5M



https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8
https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M

45

Pemenue 3agad mo reMe «DI€MEHTHI
KBAaHTOBOU OIITHKH

https://m.edsoo.ru/ZE73A67B1

46

Monens atoma Tomcona. OnbITE
Pezepdopna 1mo paccestHuIO 0-4acTHII.
[InanerapHas MoJenb aToMa

https://m.edsoo.ru/FIC11POHN

47

[TocTtynater bopa

https://m.edso00.ru/6X7GFHZ9X

48

Nznyuenue u nornomieHue GOTOHOB MPU
nepexojie aToMa ¢ OJJHOTO YPOBHS
SHEpPruu Ha Apyrou. Buasl ciekTpos

https://m.edsoo.ru/NN8BHZYBE

49

BonHoBEIE cBOMICTBA acTHIl. BOHEI e
Bbpoiia. KopnyckynsipHO-BOJIHOBO#M
nyanu3M. CIIOHTaHHOE U BBIHYK/ICHHOE
W3JIy4EHUE

https://m.edsoo0.ru/J710TLFCO

50

OTKpBITHE paTuOAKTUBHOCTH. OTBITHI
Pesepdopna no onpeneneHuto cocraBa
pPaano0aKTUBHOTO U3ITYYECHUS

https://m.edsoo.ru/TSJFUU3TP

51

CgoiicTBa anbda-, 6era-, raMma-
M3ITydeHus. BimsHue painoakTHBHOCTH
Ha JKUBBIC OPTaHU3MBI

https://m.edsoo.ru/UOIRQS0Z5

52

OTKpBITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacnan. DIeKTpOHHBIN
Y TIO3UTPOHHBIN OeTa-pacman. ['amma-
U3J1y4eHue

https://m.edsoo.ru/H2XIHOG3E

53

DHeprus CBS3U HYKJIOHOB B S7pE.
Snepusle peakuuu. SInepHbIN peakTop.
[TpoGembl, NEpCHEKTHBBI,
JKOJIOTMYECKHUE aCIEKTHI AIEPHON
SHEPreTUKU

https://m.edso0.ru/CFJYJSSIG



https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/TSJFUU3TP
https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/CFJYJSSIG

54

OnemeHTapHble yacTUlbl. OTKpBITHE
no3uTpoHa. Metoabl HaOMIOACHUS U
perucTpanum dJI€MEHTAPHBIX YaCTHULL.
Kpyrastit cton «@yHaaMeHTalIbHbIE
B3auMoJieicTBHsL. EnnHCTBO u3nueckoi
KapTUHBI MUPa»

https://m.edsoo0.ru/SUC62U40A

55

3TaHBI paSBI/ITI/ISI aCTpOHOMI/II/I.
[TpuknanHoe 1 MUPOBO33PEHUYECKOE
3HaueHUE acCTPOHOMUU. By 3BE31HOTO
Heba. Co3Be3aus, ipKue 3BE3IHI,
IIIaHETHI, UX BUAUMOC IBUKCHHUC.
ConHeyHast cucteMa

https://m.edso0.ru/5PXS219VY

56

Comnnaue. CoytHeYHast aKTUBHOCTb.
Hcrounuk sHeprun CoJiHLIA U 3BE3]

https://m.edsoo.ru/1JZR54JA0

57

3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTUKU.
3BE3 1Bl IIIABHOM IIOCJICA0BATCIILHOCTH.
BuyrtpenHee cTpoeHue 3BE31.
CoBpeMeHHbIE TPEICTABICHUS O
MPOUCXO0XKICHUU U ABOT0oIMU COJTHIIA 1
3BE3]T

https://m.edso0.ru/GGD3W74Z0

58

Muneunsiii [IyTe — Hama I'anakTuka.
[lonoxxenue u nBuxenue CosHLa B
lNanaktuke. ['anaktuku. Y€pHBIEC TBIPHI B
A/1pax raJakTHK

https://m.edsoo.ru/L2U4S1HU2

59

Bcenennas. Pa3beranue ranakTuk.
Teopus bosbmoro B3peiBa. Penukrosoe
u3ydeHue. MerarajakTuka

https://m.edsoo.ru/9IWRLVWNN

60

Hepemuennsie mpo6iieMbl acCTpPOHOMUU

https://m.edsoo.ru/LJIHNL2MCF

61

KonTponbHas padora «IeMeHTBI

https://m.eds00.ru/TXTTCT488



https://m.edsoo.ru/SUC62U4OA
https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/1JZR54JA0
https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/L2U4S1HU2
https://m.edsoo.ru/9IWRLVWNN
https://m.edsoo.ru/LJHNL2MCF
https://m.edsoo.ru/TXTTCT488

ACTPOHOMMUU U aCTPOPUIUKI»

62

Obo6maromuii ypok. Ponb ¢puzuku u
ACTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COIMAJIbHON B
ATUYECKOH chepax NesaTeTbHOCTH
yeJIoBeKa

https://m.edsoo.ru/M\W'NJ5CRXYD

63

O6o6marommii ypok. Pois u Mecto
(U3UKU ¥ ACTPOHOMHH B COBPEMECHHOM
HAYYHOU KapTHHE MUPa

https://m.edsoo.ru/2PFPB28UF

64

O606maromuii ypok. Pons pusndeckoit
Teopuu B (HOPMHUPOBAHHH TIPEIICTABICHUIN
0 (hu3nYecKoi KapTUHE MUPA

https://m.edsoo.ru/Y29SVPCVR

65

O6o06marommii ypok. Mecto ¢pu3nveckoi
KapTHHBI MUPa B 00IIEM PsTy
COBPEMECHHBIX €CTECTBCHHO-HAYYHBIX
MPEACTABICHUN O IPUPOJIE

https://m.edsoo.ru/LKNUIKHZH

66

PesepBHbIil ypok. MarauTHOE 1noJIE.
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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 U MecTo (u3uku B
(hopMUPOBaHHM COBPEMEHHOW HAyYHOW KAapTHUHBI MHpA, B Pa3BUTHU
COBPEMEHHOM TEXHUKH U TEXHOJIOTMH, B MPAKTUYECKOMN NEATEIbHOCTH

monen

10.2

Y4uThIBaTh TPAHULBI IPUMEHEHHSI U3YUEHHBIX (U3MYECKUX MOJIEIEH:
MaTepuajbHas TOYKa, MHEpLHajbHas cUcTeMa OTcuéra, aOCOIIOTHO
TBEPAOE TENO, UACABHBIN T'a3; MOJENIN CTPOCHMS Ia30B, KUAKOCTEN U
TBEPABIX TeJ, TOYCUHBIM OJJIEKTPUYECKUM 3aps] — IpPU DPELICHUHU

(buzmvecKux 3a1a4

10.3

Pacno3naBaTh ¢uzudeckue sBICHUS (MPOIECCh) U OOBACHATH MX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYISPHO-KHHETHUYECKOW Teopuu
CTPOGHHS BellecTBA M  OJEKTPOJAMHAMHUKH: paBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSIMOJIIMHEHHOE ABIKEHHE, CBOOOIHOE MaJeHHE
Ted, ABUXKEHHE MO OKPY)XHOCTH, WHEpIUs, B3aWMOJACIHCTBUE TeI;
nupdysus, OpOYHOBCKOE [BIKEHHE, CTPOCHHUE IKUIAKOCTEH U
TBEPABIX TeJ, M3MEHEHHEe O00ObEéMa Tel TMpU  HarpeBaHUU
(oxnaxkaeHuu), TEIUIOBOE paBHOBECHE, HCIApeHUe, KOHJEeHcalus,
MJIaBJICHUE, KPHUCTAJUTU3allUs, KWUIICHHE, BJIAXXHOCTh BO31yXa,
MOBBIIIEHNUE JAaBJICHUS Ta3a MPU €r0 HArpEeBaHUU B 3aKPBITOM COCYIE,
CBA3b MEXAYy IapaMeTpaMHM COCTOSIHMSI Tra3a B H30Ipoleccax;

QJICKTPpU3aluA TCI, B3aNMO/ICHICTBHE 3apAa10B

10.4

OnuceiBaTh MEXaHMYECKOE JBIDKEHHE, HCHONb3ysd (U3HYECKUE
BEJIMYUHBI: KOOpPJIMHATA, MYTh, MEPEMEIIEHNEe, CKOPOCTh, YCKOpPEHHUE,
Macca Tela, Cuja, MMIYJbC Teja, KHUHETHYeCKas DJHEprus,
MOTEHLIMAJbHAsL JHEprusi, MeXaHudeckas paboTa, MeXaHHYecKas
MOIIIHOCTb; P ONMUCAHUH MPABUIBLHO TPAKTOBATh (DU3HUUECKHUI CMBICIT
UCIIONIb3YEMBIX BEIUYMH, MX OOO3HAUEHUS W EIAWHUIIBI, HAXOAHUTh
(hOopMyIibl, CBSI3bIBAIOIINE JAHHYIO (PU3UYECKYIO BEITUUYHUHY C APYTUMU

BCINM4YnHaMun

10.5

OnuceIBaTh HN3Y4YCHHBIC TCIIJIOBLIC CBOMCTBA TEII M TEIJIOBEIC




SBIICHUS, UCHOJIb3ysd (U3MYECKHUE BEJIMYMHBL: JaBJIE€HUE Trasa,
TeMIeparypa, CpeaHssi KHUHETHYecKass DHEeprusi XaoTUYECKOIo
IBUKEHHMS MOJIEKYJ, CpeIHEKBaJpaTHYHas CKOPOCTb MOJIEKYII,
KOJMYECTBO  TEIUIOTH, BHYTpPEHHss dHeprus, paboTa Tra3a,
KO3((UIUEHT TMOJEe3HOro JEHCTBUS TEIUIOBOIO JBUTATeNs; IpH
ONMCAaHUU MPaBUIBHO TPAaKTOBATh ¢buznueckuit CMBICT
UCIOJBb3YEMBIX BEJIUYHMH, MX O0O3HAu€HUS M E€AMHMIbI, HaXOAMTb
(bopMyIIbl, CBS3bIBAIOIINE JaHHYIO (PU3UYECKYIO BEJIMYUHY C APYTUMHU

BCIIMYHMHaAM

10.6

OnuceiBaTh M3YyYECHHBIE DJJIEKTPUUECKHUE CBOMCTBA BeEIleCTBA U
JNEKTPUYECKUE  SIBICHUS  (TMPOIECCHI), HCMONB3ysd (U3HUECKUE
BEJINYUHBI: NEKTPUYECKUH  3apsil,  DJIEKTPUYECKoe  TOoJe,
HanpsHDKEHHOCTh  1MOJIs,, TMOTEHLHMAN, pa3sHOCTh MOTEHIMAIOB; IpHU
OIMHMCAaHUU TIPABWIILHO TPAKTOBATh (PUIUUCCKUI CMBICIT HCIIOJIB3YEMBIX
BEJIMYUH, WX OOO3HAYCHUS W EJAWHUIIBI, YyKa3biBaTh (POPMYIIBI,
CBA3BIBAIONIME JIAHHYIO  (U3MYECKYI0 BEJIWYUHY C  JPYTUMU

BEiInMYnHaMun

10.7

aQHAIM3UPOBATh (U3MYECKHUE TIPOIECChI W  SBJICHUSA, HCIOJB3YS
(bu3MYecKre 3aKOHBI M MPUHIUIIBI: 3aKOH BCEMUPHOTO TAroTeHus, I, Il
u |1l 3akonbl HeloTOHA, 3aKOH COXpaHEHHUS MEXaHHYECKOW JHEPIHH,
3aKOH COXPaHCHMsI UMITYJIbCA, IPUHITUI CYNEPIIO3UIIMNA CHII, TIPHHIIAIT
paBHONpPABUS HWHEPLUHUATIBHBIX CHCTEM  OTCUéTa; MOJICKYJISPHO-
KHHETUYECKYIO TEOPUIO CTPOCHHUS BEIIECTBA, ra30BbIe 3aKOHBI, CBS3b
CpelHeld KUHETHMYECKOW SHEPTHH TEIUIOBOTO IBUKCHHS MOJIEKYT C
a0COJIOTHOW TeMmepaTypol, MEepBbI 3aKOH TEPMOJWHAMHUKHU; 3aKOH
COXpaHEHHS DJICKTPUUECKOTO 3apsaa, 3akoH KymoHa; mpu 3ToM
pas3nuYaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe

BBIpQ)XEHHUE U yCJIOBUS (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSACHATH OCHOBHBIC NPUHIMIBI JCHCTBUS MAalIMH, NPHOOPOB U
TEXHUYECKUX YCTPOWCTB; pasziauuaTh YCIOBHS HX 0€30IacHOro

HCIIOJIB30BaHHUA B HOBCCHHCBHOfI KHN3HU

10.9

BrmonssaTs SKCIICPUMCHTEI IO UCCIICAOBAHHIO (1)H31/I‘-ICCKI/IX SIBJIEHUU U
IIPOLIECCOB € UCIOJIb30BAHUEM NPSIMBIX U KOCBEHHBIX U3MEPEHUN; IIPU
3ToM (opMyTUpOBaTh MpoOJeMy (3amady) W THUIIOTE3Y Y4eOHOTO
OKCIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  IPEIJIOKECHHOTO

000pynoBaHusl, IPOBOJIUTH OIBIT U (POPMYIUPOBATH BHIBOABI

10.10

OcymiecTBiATh MOpsIMbIE M KOCBEHHbIE HW3MEPEHHsS] (PU3UUECKUX

BCJIMYHH, IIpU 3TOM BBI6I/IpaTB ONTHMAJILHBIA CHOCO0 HN3MCPCHHUA U




HCIIOJIB30BaTh H3BECTHHIC METO/bI OLICHKN HOFpeIHHOCTeﬁ I/ISMCPGHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXIY (QU3NYECKUMHU BEJIMYMHAMH C
WCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHUH; TpU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (HUKCHUPOBaTh pe3yiabTaThl MOJYyYEHHOW 3aBUCHMOCTH
(Gu3n4ecKUX BEJIMYUH B BUJE TaOIUL U TPapHKOB, J1€1aTh BBIBOJIbI IO

pe3yibTaTaM HCCICAOBAHUA

10.12

Cobmroate mpaBwia 0e30macHOro  TpyAa MpU  MPOBEICHUU
UCCJEeIOBaHMI B  paMKax y4eOHOro OKCIepUMEHTa, Yy4eOHOo-
HCCJIEeIOBATENIbCKOW M TMPOEKTHOW AESITETbHOCTH C HCIOJIb30BAHHEM

U3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOT0 000PYAOBaHHS

10.13

Pematp pacuétHble 3aauu ¢ SBHO 3aJaHHON (U3UYECKON MOJEIBIO,
UCTIONB3Ysl (PU3WYECKUE 3aKOHBI M TPUHIMUIBL, HA OCHOBE aHAIM3a
YCIOBUSL  33/lauyd  BBIOMpaTh  (U3MYECKYI0 MOJENb, BBIIEIATH
¢u3nveckre BeTUYMHBI U (OPMYIIbI, HEOOXOIUMBIE i €€ peleHHs,
MPOBOJUTH PACUYETHI U OLIEHUBATH PEATBHOCTD MMOJYYEHHOTO 3HAUEHUS

(hU3HUECKON BEIIMYNHBI

10.14

Pemats Ka4eCTBECHHbBIE 3a7a4u: BBICTPANBAThH JOTUYECKH
HEMPOTUBOPEUMUBYIO LEMOYKY PACCYKICHUW C OMOPOM HA M3yYCHHBIC

3aKOHBI, 3aKOHOMEPHOCTHU U (bmnqecxne SIBJICHUS

10.15

Hcnonp3oBaTh MNpu  pelleHUH Y4eOHBIX 3aJady  COBPEMEHHBIE
MH(OPMAaLIMOHHBIE TEXHOJOTMHM JUJISl TIOWCKA, CTPYKTYpUPOBAHMUS,
UHTEpIIpETallMl W TPEACTaBICHUsS y4eOHOW M Hay4HO-TIOMYJIIPHOM
UHpOpPMALUY, TOJIYYEHHOM M3 Pa3IUYHBIX MCTOYHUKOB; KPUTHUECKH

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

10.16

[IpuBoauTh TpHUMEpHl BKJIA/la POCCUUCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIEro

MHUpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

10.17

Hcnonb30BaTh TEOpETUYECKHE 3HAHUSA MO (PU3MKE B IOBCETHEBHOMN
KHU3HM JUIs1 oOecriedeHns 0€30MacHOCTH pu 00pallieHuH ¢ prudopamu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJISI COXpPAaHEHMs 370POBbS U

COOTIOCHHSI HOPM KOJIOTHYECKOT0 MOBE/ICHUS B OKPY>KAOIIIEH cperie

10.18

PaGotaTh B rpyrmnre ¢ BBIIOJIHEHUEM Pa3IMYHBIX COLUAIBHBIX POJICH,
IUIAHUPOBAaTh ~ pabdoOTy  TPYIIbI, PAlUOHAJIBHO  paCHpeesiTh
00s3aHHOCTH M TUIAHUPOBATh JESATENBHOCTh B HECTaHIAPTHBIX
CUTyalUsX, aJCKBATHO OLICHMBATh BKJIAJ Ka)XIO0r0 M3 YYACTHUKOB

I'PYIIIBI B pELIEHNUE pacCMaTpUBAEMOM MpoOIeMbl




11 KIIACC

Kon
NpoBepPsieMOTro
pe3yJbTara

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

111

JleMOHCTpHpOBaTh HAa TNpUMEpax poidb W MecTo (u3uku B
(hopMHUPOBaHHH COBPEMEHHOW HAyYHOW KApTHUHBI MHPA, B Pa3BUTHU
COBPEMEHHON TEXHUKH U TEXHOJIOTMH, B MPAKTUYECKOMN NEATEIbHOCTH

JIIOJIEH, IEJIOCTHOCTD U €AMHCTBO (PU3NYECKOM KapTUHBI MUPA

11.2

Y4uThIBaTh TPAHULBI IPUMEHEHHSI U3YYEHHBIX (PU3MUYECKUX MOJIEICH:
TOYEYHBIN ANEKTPUUECKUN 3apsij, sAepHas MOJEIb aTOMa, HyKJIOHHAs

MO/IeJIb aTOMHOTO si/ipa MpU peleHnH (PU3NIecKuX 3a1au

11.3

Pacno3naBate (usnueckue siBjaeHus (mporecchl) U OOBACHATh MX Ha
OCHOBE 3aKOHOB  DIIEKTPOJAMHAMUKMA W  KBAaHTOBOW  (DM3UKHU:
AJIEKTPHYECKAsT MPOBOJIUMOCTh, TEIJIOBOE, CBETOBOE, XHUMHYECKOE,
MarHWTHOE  JICWCTBUS  TOKa, B3aUMOJICHICTBHE  MAarHHUTOB,
AJIEKTPOMArHUTHAsl MHAYKIUS, JCHCTBUE MArHUTHOTO TIOJII Ha
NPOBOJHUK C TOKOM U JBWKYLIMHCS 3apsil, JJIEKTPOMAarHUTHBIC
KOJeOaHUsi W BOJIHBI, MPSIMOJMHEHHOE paclpoCTpaHCHHWE CBETa,
OTpaXeHWe,  MpeloMIIEHHe, HHTeppepeHuus, Audpakuus u
MOJISIpU3aLUsl CBETA, JHMCIEPCUs CBETa, (HOTORIEKTPUUYECKUH IPPeKT
(poroaddekr), cBeToBOE MaBICHHE, BO3SHHUKHOBEHHE JIMHEWYATOTO
CIEeKTpa aToMa BOJOPOJA, €CTECTBEHHAass M  HCKYCCTBEHHas

pPaauoaKTUBHOCTD

114

OnuceiBaTh U3Y4YEHHbIE CBOMCTBA  BelleCcTBAa  (JIEKTPUUECKHE,
MarHUTHbIE, ONTUYECKUE, DJIEKTPUUECKYI0 MPOBOAMMOCTh Pa3IUYHbBIX
Cpell) M DJJIEKTPOMAarHUTHbIE SABJIEHUS (IPOLECCHI), HCIOJIb3YS
¢u3nueckue  BEJIMYMHBI:  JJIEKTPUYECKUH  3apsl, Cuila  TOKa,
UIEKTPUUYECKOE  HAIPSKEHHE,  AJIEKTPUUYECKOE  CONPOTUBIICHHE,
pasHocTh noteHuuanoB, D/IC, paboTa TOka, MHIYKIHS MarHUTHOTO
nonsi, cuina Awmmepa, cuna JlopeHna, HMHAYKTUBHOCTh KaTYIIKH,
SHEprus 3MIEKTPUUECKOr0 M MArHWTHOIO MOJeH, Mepuoj M 4YacToTa
KosiebaHui B KosebaTeIbHOM KOHTYpE, 3apsij U CUila TOKa B Ipoliecce
TapMOHUYECKUX  DJEKTPOMAarHUTHBIX  KoJieOaHuM, ¢doxycHoe
paccTOssHME W ONTHUYECKasl CWJa JIMH3bl, NPU OMHMCAHWU IPABHIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT HCIOJB3YEeMbIX BEJIMYUH, HUX
00O3HAUeHUsI W EIWHUIBI;, YKa3blBaTh (OPMYIBI, CBSA3BIBAIOIINE

AaHHYIO (bHSH‘ICCKyIO BCJIMYHHY C APYTUMH BCIUMYNHAMU




115

OnwuceIBaTh N3YUCHHBIC KBAHTOBBIC SABJICHUA U IMPOLECCHI, UCIIOJIb3YyA
(bI/ISI/I'—IeCKI/Ie BCIIMYHUHEBI: CKOPOCTH JJICKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBCTA, OHCPIUd U HMIIYJbC (bOTOHa, nepruona
mojiypaciaga, OSHEpPrud CBA3M ATOMHBIX AACP, IMIPpU OIMCAaHUHU
IIPpaBUJIbHO TPAKTOBATH (bHSI/I‘IeCKI/Iﬁ CMBICJI UCITIOJIB3YCMbIX BCJIIMYMH,
UX 00O3HAYCHUS H CAWHUIIBI; YKAa3bIBATb (I)OpMyJ'IBI, CBA3bBIBAIOIIHEC
JAaHHYIO (I)I/I3I/ILICCKyIO BCIIMUUHY C APYI'UMHU BCINYNHAMU, BBIYHUCIATH

3HAa4YCHHC (1)I/I3I/I‘ICCKOI>'I BCJINYHHBI

11.6

Ananu3upoBaTh (U3MYECKHE TPOLECCHl U  SABICHHS, MHCIOIb3Ys
¢usnyeckue 3aKOHbl M HOpUHOUNBL  3akoH OMma,  3aKOHBI
MIOCJIEJIOBATENILHOTO W MApAJUIENbHOIO COEAMHEHHS] IPOBOJHHUKOB,
3akoH [[xoyns — JleHua, 3aKOH 3J€KTPOMArHUTHOM MHIYKLWHU, 3aKOH
MIPSIMOJIMHENHOI'O pacpOCTPAaHEHUs] CBETA, 3aKOHBI OTPAaXXCHUsI CBETA,
3aKOHBl  IPEJIOMJIEHUS  CBETa, ypaBHEHUE OWHIUTEHHa A
dboToadderTa, 3aKOH COXpAHEHHUS DHEPrUU, 3aKOH COXPAHCHUS
UMITyJIbCa, 3aKOH COXpAaHEHWs >JIEKTPUYECKOro 3apsija, 3aKOoH
COXpaHEHHUsT  MaccoBOro 4YHcia, MHocTynaTel bopa,  3akoH
paAMOaKTUBHOIO pachaja; IpU 3TOM pa3jinyaTb CIOBECHYIO
(GOpMyJINPOBKY 3aKOHA, €r0 MaTEMATHUYECKOE BBIPAKEHUE U YCIIOBHUS

(TpaHMIBI, 001aCTH) TPUMEHHUMOCTH

11.7

OHpCI[CJ'IHTB HampaBJICHUEC BCKTOpPAa HWHAYKOHWHM MArduTHOI'O IIOJIA

IIpOBOAHHKA C TOKOM, CHUJIbL AMnepa H CHJIBI HopeHua

11.8

CTpOI/ITB Hn  OIIMCBhIBATHb H306pa)KeHI/Ie, co3gaBacMo€C  IINIOCKUM

3€pPKaJIOM, TOHKOW JINH301

11.9

BBITIOTHATE AKCTIEPUMEHTBI 10 MCCIICAOBAHUIO (PU3UUECKHUX SBICHUN 1
MIPOILIECCOB C MCIIOJIb30BAaHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHHIA; pU
3ToM (GopMynHpoBaTh NpolieMy (3amady) U THIOTE3y Y4eOHOro
HKCHEpUMEHTa,  cOoOMpaThb  YCTAaHOBKY M3  IPEIJI0KEHHOTO

000pyI0BaHus, MPOBOAUTH ONBIT U (HOPMYITHUPOBATH BHIBOIBI

11.10

OCYIJ_IGCTBJISITL NpsAMbIC W KOCBCHHBIC HU3MCPCHUA (1)I/I3I/ILIGCKI/IX
BCJIMYHH, IIPpU 3TOM BBI6I/IpaTB OIITUMAJIBHEIH CIOCO0 HU3MCPCHHUA U

HCIIOJIB30BaTh U3BCCTHHIC MECTO/bI OLICHKNU HOI‘pCIHHOCTCﬁ I/I3MepeHI/If/’I

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEIMYMH C UCIIOJIB30BaHUEM
IpPSAMBIX ~ W3MEPEHUH; TIpU ITOM KOHCTPYMPOBAaTh YCTaHOBKY,
(GUKCUpOBATh pE3yNbTATHl TOJTYYCHHOW 3aBUCHMOCTH (PH3HMUECKUX
BEJIMYMH B BUJE TaOnUIl U TpaUKOB, J1€71aTh BBIBOABI 110 PE3ylibTaTaM

HCCIIEI0OBAHUs

11.12

Cob6mrogaTe mpaBujia O€30MacHOro0 Tpylda TMpU MPOBEIACHUU




uccleJOBaHUH B paMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-
HCCJIE0BATEIbCKON U MPOCKTHON NEATEIBHOCTH C UCMOJb30BAHUEM

U3MEPUTENBHBIX YCTPOUCTB U 1TAOOPAaTOPHOTO 000PYIOBAHUS

11.13

Pemate pacu€THbIe 3amaun ¢ SBHO 3aJJaHHON (DM3MYECKON MOJIETBIO,
WCTIONB3Ysl (U3HYECKUE 3aKOHbI M TIPHUHIUIBI, Ha OCHOBE aHau3a
yCIOBUSL  3a/ladyd  BbIOMpaTh  (DU3MYECKYI0  MOJIeb, BBIIEIATH
¢busnueckue BEIUYUHBI U (HOPMYIIBI, HEOOXOUMBIC TSl €€ pelIeHHs,
MPOBOJIUTH PACUETHI U OLEHUBATH PEANbHOCTH MOJIYYEHHOTO 3HAYEHUS

(hU3MUECKON BETMYUHBI

11.14

Pemrate Ka4C€CTBCHHBIC 3aJa4uu: BBICTpAanBATb JOTHYCCKH
HETIPOTUBOPCUUBYIO ILCTIOYKY paCCY)KI[CHI/Iﬁ C OHOpOfI Ha U3YUYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTHU U (1)H3HHGCKH6 SIBJICHUA

11.15

Hcnonb3oBaTh TOpU  pelICHHMM YY4eOHBIX 3aJad  COBPEMEHHbBIE
WH(POPMALIMOHHBIE TEXHOJOTUH JUISI TOMCKA, CTPYKTYpUPOBAHMUS,
UHTEPHpETallud M TPEJCTABICHHUS y4eOHOW W HAayYHO-TIOMYIISIPHON
nHpOpPMALUY, TIOTYYSHHOW M3 Pa3IUYHBIX UCTOYHUKOB; KPUTUUYECCKH

aHAJIM3UPOBATh NOITy4aeMyI0 HHPOPMAIIHIO

11.16

OOBSACHITh MPUHIIMIBI JACHCTBUS MAIlMH, TPHOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3inyaTh YCJIOBHUS HX O€30MacHOr0 HCHOJIb30BaHUS B

MOBCEIHEBHOU KU3HU

11.17

[IpuBoauTh mpHUMEpHl BKJIAla POCCUUCKUX U 3apyOexHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHUE MPOLIECCOB OKPYXKAIOLIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHI

11.18

Hcnonp30BaTh TEOpeTHYECKHE 3HAHUS MO (PU3UKE B IMOBCETHEBHOMN
YKU3HHM JIJI o0ecrieueHrs 0€30macHOCTH MpU O0paIeHuH ¢ TpudopaMu
U TEXHUYECKUMH YCTPOHCTBAMH, JJISI COXpPAHCHUS 3I0POBbS U

CO6J'IIOI[€HI/I$I HOPM 3KOJOI'MYCCKOTO ITOBCACHUS B 01<py>1<a101uep“1 cpeac

11.19

PaGotaTh B rpynme ¢ BBINOJHEHHEM DPA3IMYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBaTh ~ paboTy  TPYHNbl,  PAlMOHAIBHO  paCHpenelsiTh
00sI3aHHOCTM M  IUIAHUPOBATh  JICATENBHOCTh B  HECTAHAAPTHBIX
CUTYyallUsIX, aJeKBAaTHO OIICHUBATh BKJIAJ KaXIOr0 M3 YYaCTHHKOB

IPYIIIBI B PELICHUE PACCMAaTPUBAEMOI! TPOOIEMBI




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KVIACC

Kon
pa3aeJa

Konx nposepsiemoro

IIpoBepsieMble 1€MEHTHI COleP:KAHUS
Jj1eMeHTa

OU3NKA 1 METOJIbI HAYUHOI'O IIO3HAHU A

®usuka — Hayka o npupoae. Hayunbie
11 METO/Ibl TTO3HAHUS OKpPYXaruero mupa. Posib
JKCIEpUMEHTA M TEOpPHUH B  IIpoLecce

MO3HAHUS PUPOABL. DKCIIEPUMEHT B (pr3HKe

MogenupoBanue (pU3MUECKUX SABICHUH U
npoueccoB. Hayunsle runoressl. duznueckue
3aKOHBl U TEOpUHU. ['paHUIIBI IPUMEHUMOCTH
1 (buznueckux 3aKOHOB. [TpuHuun
' cooTBeTcTBUs. Ponp u Mecto ¢Qusuku B
(hOpMHUPOBaHMHM  COBPEMEHHOH  Hay4YHOU

KapTHUHBI MHpa, B MIPAKTHYECKOU

NeITeTHOCTH JIFOJIEH

MEXAHUKA

KMHEMATHKA

MexaHuueckoe nBuxenue. OTHOCUTEIBHOCTD
2.1.1 MEXaHUYECKOro aBmkeHna. CucreMa OTcUéTa.

Tpaexropus

2.1

[epemerienue, cKOpocTh (CPEeaHSASI CKOPOCTh,
MTHOBEHHass  CKOpPOCTb) M YCKOpPCHHE
2.1.2 MaTePHAILHOM TOYKH, WX IMPOCKIMH Ha OCH
CHCTEMBbI KOOD/IMHAT. Croxenue

MIEPEMEIIEHUN U CII0KEHNE CKOPOCTEN

PaBHOMepHOE 51 PaBHOYCKOPEHHOE
MIPSIMOJIMHEHOE JIBWKECHUE. ['paduxu
2.1.3 3aBUCUMOCTHU KOOpJMHAT, CKOpPOCTH,
YCKOpEHUH, IyTH u NepeMEILECHUs

MaTepHaHBHOﬁ TOYKHU OT BPECMCHU




2.14

CBoOogHoe majienne. Y CKopeHrue CBOOOTHOTO

naJieHus

2.15

KpuBonunelinoe nBuxeHue. PaBHOMepHOE
JBUYKEHUE MaTepuagbHOM  TOYKH 11O
OKPY>KHOCTH. YTJIOBAasi CKOPOCTb, JIMHEHHAas
CKOpOCTb. Ilepuon u 4acToTa.

LleHTpOoCTpEMUTENBHOE YCKOPEHHE

2.16

TexHuueckue YCTpOﬁCTBaI CIINAOMCTDP,
ABVXKCHUC CHapsAa0B, HCIHBIC W PEMCHHBIC

neperayn

2.1.7

[IpakTnueckue paboTHI. Nzmepenne
MTHOBEHHOM CKOPOCTH. Uccnenoanue
COOTHOLICHUSI MEXKy IyTSAMH, IIPOUICHHBIMU
TEJIOM  3a  IOCJIEJOBAaTE/IbHbIE  paBHBIC
MIPOMEXXYTKH BPEMEHH MPU PABHOYCKOPEHHOM
JBIKEHUU C HayaJbHOM CKOPOCTHIO, paBHOM
Hymo. M3yueHne OBUKEHUS IIapHuKa B BI3KOM
xuakoctu. M3ydeHuwe — IBIKEHUS — Tea,

6pOHIeHHOFO TOPU30HTAJIBHO

2.2

JUHAMUKA

2.2.1

[TpuHIMnI OTHOCHUTEILHOCTH TIanunes.
IlepBeit 3akoH HeroTona. HMHepuuaibHble

CHUCTEMEI OTCUETA

2.2.2

Macca tena. Cuna. IlpuHnun cynepno3unuu

CHII

2.2.3

Bropoii 3akoH HblooTOHa 111 MaTepualbHOU
TOYKH B HHEPIHMAIBHON CHCTEME OTCuéTa
(MUCO). Tpermit 3akon HeloToHa mus

MaTCpHUaAJIbHBIX TOYCK

2.2.4

3aKOH BCEMUPHOro TAroTeHus. Cuiia TSKECTH.

IlepBast kocMuueckast ckopocTs. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuna TpeHus
CKOJNIBXXEHUS M CWJIAa  TPeHHs  IOKOS.

Koaddunuent tpenus. Cunia conpoTUBICHUS




2.2.7

IIpr ABMXKCHUU TEJIA B d)KUAKOCTH HUJIN ra3e

[TocTymarenbHOe W BpamiaTebHOE JIBHKCHHE

a0CoJIFOTHO TBEPJOTO TeJia

2.2.8

MOMEHT CHJIBI OTHOCHUTEIIBHO OCU BpAILCHUS.
[Ineyo cuibl. YcnoBusi paBHOBECUSI TBEPIOIO
tena B UCO

2.2.9

TexHuueckue YCTpOﬁCTBa . INOAIIMITHHUKH,

ABMXEHUEC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktrueckue padotel. U3yueHnne ABUIKEHUS
Opycka 10 HaKJIOHHOM IJIOCKOCTH IOJ]
JEMCTBUEM HECKOJIbBKMX cwil. MccnenoBanue
3aBUCHMOCTU CWJI YIPYTOCTH, BO3HUKAOIIUX
B JeopMUpPYyEMOil TIPYy>KUHE U PE3UHOBOM
oOpasnie, OT BEJWYMHBI HUX JedopMaluu.
HccenenoBanue yciioBul paBHOBECHS TBEPAOTO

TCJ1a, UMCIOIICTO OCh BpalllCHUS

2.3

3AKOHbI COXPAHEHHWS B MEXAHUKE

2.3.1

2.3.2

I/IMHYJ'IBC MaTepHaﬂBHOﬁ TOYKH, CHCTEMBI
MaTCpUaIbHBIX TOYCK. I/IMHy.TIBC CHJIbBI H

HU3MCHCHUC UMITYJIbCA TCIIa

3akoH coxpaHeHuss wummyinsca B HCO.

PeaxkTuBHOE NBMXKEHUE

2.3.3

PaGotra cunsl

2.3.4

MorHocTh cHIbI

2.3.5

Kunernueckas OHCPTIUAa MaTCpHaHBHOﬁ TOYKH.

TeopeMa 0 KWUHETUYECKOM SHEPTUH

2.3.6

[TorenmmansHass sHeprud. [loTeHumanbHas
SHEPTHs yIpyTo nedopmMupoBaHHOM
npyxuHbl. [loTeHnmanbHas JHEpPrus Teya

BOJIM3H MMOBEPXHOCTH 3eMIIN

2.3.7

TloTeHmanpHple U HEMOTEHIUAIBLHBIE CHIIBL.
CBsizb  paboOThl HEMOTEHIUATBHBIX CHJI C
U3MEHEHUEM MEXaHUYECKOH SHEPruu

CHCTCMbI TCII. 3aKoH COXpaHCHUA




MEXaHWYECKOW YHEPTUn

2.3.8 Ynupyrue u Heynpyrue CTOJIKHOBEHUS
239 TexHu4eckue yCTpOMCTBA: JIBHKCHHUE DPAKeT,
o BOJOMET, KOTIEp, NPYKUHHBINA ITUCTOJIET
[lpaktuyeckue pabotTel. M3ydeHue CBsI3U
2310 CKOpPOCTEHl TeJll TMpu HEYNpyroM YyJape.

Hccnenosanue CBA3HU pa6OTLI CHJIBI C

H3MEHECHHEM MEXaHHUYeCKOM OHEPIruu Tejia

MOJIEKVYJISIPHAS ©U3UKA U TEPMOANMHAMUKA

3.1

OCHOBbI MOJIEKVJISPHO-KUHETUYECKOW TEOPUU

3.11

OcHoBHBIE HOJIOKEHUS MOJICKYJISIPHO-
KUHETHUYECKOU TEOPHUH. bpoyHoBckoe
nswkenue. uddysus. Xapakrep IBHKEHUS U

B3aMMOJCHCTBHUS YaCTHUIl BEIIECTBA

3.1.2

MO,Z[CJ'II/I CTPOCHHA TA30B, )KI/I,Z[KOCTGI\/'I n
TBépI[BIX TCI u 00BsICHEHHE CBOMCTB

B€IICCTBA HAa OCHOBEC 3TUX MOHCHefI

3.1.3

3.14

Macca wmosekyn. KonudecTtBo — BemiecTsa.
[Tocrosinnast ABoranpo

TemmoBoe paBHOBecue. Temmeparypa U €€

n3mepenue. [llkamna remneparyp Llenbcus

3.15

Monenp  uaeadpHOrO  rasa. OcHoBHOE
ypaBHEHHUE MOJIEKYJISIPHO-KUHETHYE CKOM

TCOPUU UACATIBHOI'O Ira3a

3.1.6

AOcoiroTHasl TeMIiepaTypa Kak Mepa CpemaHei
KMHETUYECKOW SHEPTUU TEIJIOBOTO JBUKCHHUS

yactuil rasza. [lIkana temnepatyp KenbBuna

3.1.7

VpaBuenne Kianeiipona — MeHzeneesa.

3akoH J/lanbToHa

3.18

I'azoBble 3aKkoHBI. M30mponeccs B uacalIbHOM
ra3e C IOCTOSHHBIM KOJIMYECTBOM BEILECTBA:

u30TepMa, n30Xopa, u30dapa

3.1.9

Texuuueckue yCTpOIicTBA: TEPMOMETD,

OGapomeTp




3.1.10

[IpakTueckue pabGoTsl. M3mepeHue Macchbl
BO3/lyXa B KJIaCCHOM KomHarte. McciaenoBanue
3aBUCHMOCTHU MCXKAY IMapaMeTpaMu COCTOSIHUA

pa3pekeHHOTOo ra3a

3.2

OCHOBbI TEPMOJIMHAMUKUA

3.2.1

TepMO,Z[I/IHaMI/ILIeCKaH CHUCTEMA. BHYTpCHHSIH
QHCPIruAa TepMOﬂHHaMquCKOﬁ CUCTCEMBI H

CIIOCOOBI €€ U3MEHEHHS

3.2.2

KomuyecTBo TemnoTsl U pabota. BHyTpeHHsst

OHEPIrusa OAHOATOMHOI'O UACAJIBHOIO I'a3a

3.2.3

Bunpl Temonepenayu: TEMJIOMPOBOJAHOCTD,
KOHBEKLIUsA, U3lydeHHE. TeroéMKOCTh Tena.
VnaenpHas TEINIOEMKOCTHL BelllecTBa. Pacuér

KOJIMYCCTBA TCIUIOTHI IIPU TCTUJIONICpCaavC

3.2.4

[IepBrlii 3aK0H TepMoauHaMuku. [Ipumenenue
IIepBOro 3aKOHAa TEPMOJIUHAMUKHI K
u3omnpoueccaM. ['paduueckas UHTEpHpeTAIS

paboThl Taza

3.25

TemmoBble mamuubl. [IpUHIMOBL  OEWCTBUA
TeruioBbIX MammH. [IpeobpazoBanus sHEpruu
B TemwioBbiXx MammHax. KoapdunueHt
nosiesHoro  gectBus  (mamee —  KIIM)

terioBor MamuHel. [ukin Kapro u ero KIIT

3.2.6

Bropoii 3aKOH TEPMOJAUHAMUKHU.
HeoOpatumocTs  IpoLeccoB B MPUPOJE.
Tennossle JIBUTaTeIN. OKoJ0rn4ecKkue

HpO6JIeMBI TCIIJIOOHCPICTUKHN

3.2.7

TexHuueckue yCTpOHCTBA: JBUTATEIb
BHYTPEHHETO Cropasus, OBITOBOM

XOJIOAWIBHHUK, KOHAUITHOHED

3.2.8

[IpakTrueckue padotsl. I3Mepenue yneabHOU

TEIUIOEMKOCTH

3.3

AI'PETATHBIE COCTOAHNMA BEILECBA. ®A30BbIE ITEPEXO/IbI

3.3.1

Hapoo6p3303aHI/Ie U KOHACHCAIH:A. I/ICHapeHI/IC




" KHUIICHHUE. VnenpHas TeIUIoTa
mapooOpa3oBaHus. 3aBUCUMOCTh TEMITEPATYPBI

KUIICHUS OT JaBJICHUA

AOcCoOII0THAsT M OTHOCUTEIbHAS BJIAXKHOCTH

332 Bo3ayxa. HacelieHHnslil nap
TBépnoe TEJNO. Kpucrannmueckue 51
333 amopdHble Terda. AHU3OTPONHS  CBOWCTB
o KpUCTAJLJIOB. Kunkue KpUCTAJLIBIL.
CoBpeMeHHbIE MaTEpUAIIbI
334 [InaBnenne w Kpuctainuzauus. Y AenabHas
o TeruioTa masieHus. Cyonumanus
3.35 YpaBHEHHE TEIUIOBOTO OanmaHca
TexHudeckue yCTpOMCTBA: TUIPOMETp U
338 IICUXPOMETP,  KaJOpUMETP,  TEXHOJIOTMH
o MIOJIyYEHUSI COBPEMEHHBIX MAaTEpHAJIOB, B TOM
YKCJIe HAHOMATEPHAJIOB, U HAHOTEXHOJIOTUU
[IpakTnueckue paboThL. N3mepenue
3.3.7
BJIQYKHOCTH BO3/1yXa
4 OJIEKTPOAMHAMUKA
OJIEKTPOCTATHUKA
411 OnexTpuzanus Ten. DIeKTpuueckuil 3apsa. [Isa
o BUIA DJIEKTPUUECKUX 3apsi/I0B
IIpoBoaHMKY, TUDJIEKTPUKU u
41.2
MOJIYITPOBOJTHUKH
4.1.3 3aK0H COXpaHEHUS AMEKTPUIECCKOTO 3apsiaa
4,14 B3aunmopeiictBue 3apsnoB. 3akon Kymona
4.1 DnexTpuueckoe  Modie. HanpsoxkénHocThb
415 3JIEKTPUYECKOIO T1OJIA1. [TpuHnmn
o cynepno3uiuu.  JIMHUM ~ HAOpsSKEHHOCTH
ANEKTPUYECKOTO MO
416 PabGora cui  3ME€KTPOCTATMYECKOTO  MOJIS.
o [lotenunan. Paznocts noTeHIMaI0B
417 [IpoBOIHMKM W AMAIEKTPUKH B MOCTOSHHOM

OJIEKTPUYCCKOM I10JIC. HI/ISJ’ICKTPPI‘ICCK&H




IIPOHUITACMOCTDb

DIEKTPOEMKOCTb. Konnencarop.
4.1.8 ONeKTpOEMKOCTh  IIJIOCKOIO  KOHJEHCAaTopa.
DHeprus 3apsyKEHHOI0 KOHAEHcaTopa
TexHudeckue  yCTpPOMCTBA:  BIIEKTPOCKOIL,
419 JNEKTPOMETP, AIEKTPOCTATUYECKAS 3aIUTA,
. 3a3eMJICHHE JIEKTPOIpUOOPOB, KOHIEHCATOP,
KCEPOKC, CTPYUHBIN TPUHTED
4110 [IpakTnueckue paboTHI. N3mepenne

ANEKTPOEMKOCTH KOH/ICHCATOPA

4.2

IIOCTOSTHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

Ycaopus CYLICCTBOBAaHUA IIOCTOAHHOI'O

421 3JIEKTpUYeECKOro Toka. Mcrounuku Toka. Cuna
Toka. [locTossHHBIN TOK
4.2.2 Hanpsixenue. 3akon Oma aiig ydacTka Henu
123 DNEKTPUUECKOE COIMPOTUBJICHHUE. Y IeTbHOE
o COIPOTHBIICHUE BEIIECTBA
424 [ocnenoBarensHOE, napasuiebHOe,
o CMEIIAHHOE COSAMHCHHE ITPOBOTHUKOB
PaGora snekTpuyeckoro Toka. 3akoH J[xoyms
4.2.5
— Jlenua
4.2.6 MOMHOCTh 3AEKTPUUECKOTO TOKA
anexTpoaBwkymas cuna (mamee — DJIC) m
427 BHYTpEHHEE COMPOTHUBIIEHUE MCTOYHUKA TOKA.
o 3akon Oma miIg MOdHOW  (3aMKHYTOW)
aneKTpudeckoi nenu. Koporkoe 3aMmbikaHue
DneKTpoHHAas MIPOBOIMMOCTH TBEPIBIX
128 METa/NIOB.  3aBUCUMOCTH  COINPOTHUBIICHHUS
o METaJIOB oT TEMIIEPATYPHI.
CBepXIpoBOJIUMOCTh
429 DnekTpuueckuii TOK B Bakyyme. CBoiicTBa
o ANEKTPOHHBIX MyYKOB
4.2.10 [TonmynpoBoauuku. CoOCTBEHHAS U TPUMECHAS




MMPOBOJIMMOCTD TTOTYITPOBOTHUKOB. (CBOWCTBa

p-n nepexona. [lomynpoBogHUKOBBIE TPUOOPHI

4211

DONEKTpUYECKHiA  TOK B JJICKTPOJIUTAX.
DIIEKTPOIUTHYECKAS JIACCOIUALIUSA.

DnexTponau3

4.2.12

DIIEKTPUUYECKUI TOK B rasax.
CaMOCTOSITEILHBIE M HECAMOCTOSTEIbHBIN
paspsn. PaznuyHble THIBI CaMOCTOSTEIHLHOTO

pazpsaa. Monnus. [1nazma

4.2.13

Texnuueckne YCTpOMCTBA: aMIepmerp,
BOJITMETP,  PEOCTaT, MCTOYHHKH  TOKa,
3JIEKTPOHATPEBATEIIbHBIC npudopsl,
AJIEKTPOOCBETUTENBHBIE IPUOOPHI, TEPMOMETP
COIPOTUBIICHUS, BaKyyMHBII MO,
TEPMUCTOPBI u (boTope3nucTopsl,

HOJIprOBO[[HHKOBBIﬁ Au0oa, raJlbBaHHUKa

4.2.14

[IpakTrueckue paboThI. N3yuenue
CMEIIAHHOTO COEIMHEHUS PE3UCTOPOB.

M3mepenne DJIC HCTOYHMKA TOKa M €ro
BHYTPEHHETO comnpoTuBieHusa. HaOmroneHue

AJIEKTPOIIH3a

11 KIIACC

Kon Koanposepsiemoro
pa3aea JIEMEHTAa

IIpoBepsieMble 371eMeHTBI COAEPKAHUS

4

OJIEKTPOAMMHAMUKA

MAI'HUTHOE ITIOJIE. SJIEKTPOMAT'HUTHAS MHAYKINA

43.1

Iloctosgaurle Maruuthel. B3ammonencTBue

MNOCTOSAHHBIX MaroHuTOoOB

4.3

4.3.2

MaruutHoe mone. BekTtop MarHuTHOM
uHAykuuy.  llpuHnun — cynmepnosuuun.
Jluann marautHOM wmHAaykuuu. Kaprtunaa
JUHUA  MAarHATHOW  MHAYKUUW  TOJA

IIOCTOSAHHBIX MarHuToOB




MarauTtHoe T1OJ€ MPOBOJHUKA C TOKOM.
Kaptuna nuHMii nosig JIMHHOTO MPSMOTO

MMPOBOJHHMKA MW 3aMKHYTOI'O KOJBLCBOI'O

433 IIPOBOJIHMKA, KAaTyIIKU C TOKOM. OmbIT
Opcrena. BzaumonelicTBue NpOBOJAHUKOB C
TOKOM
4.3.4 Cuna AmMniepa, €€ MOZlyJIb U HallpaBIEHUE
Cuna JlopeHua, e€ MOJy/b M HallpaBJICHHE.
JIBm>keHue  3apsSOKEHHOW  YacTUIlbl B
435 OIHOPOZHOM MAarHMTHOM Tone. Pa6ora
cuiibl Jlopenia
4.3.6 SBneHUE AMEKTPOMATHUTHON UHAYKIIHH
4.3.7 [ToTox BEekTOpa MArHUTHON MHIAYKIIUU
O/J1C nHAYKIMU. 3aKOH JIEKTPOMArHUTHOM
438 unaykuun Papanes
Buxpesoe anexrpuueckoe mone. IJIC
WHAYKIIUA B TPOBOJHUKE, ABIKYIIEMCS
439 MOCTYNATEeIbHO B OAHOPOJHOM MAarHUTHOM
nosue
4.3.10 [Tpasuno Jlenma
NHnyKTUBHOCTD. SIBIIEHHE CAMOWHIYKIIUU.
43.11
OJ1C camonHayKIIMU
DHeprusi MarHUTHOTO MOJs KaTyLIKU C
4.3.12
TOKOM
4.3.13 DIEKTPOMArHUTHOE TI0JIe
TexHuueckre yCTPOWCTBA: MOCTOSHHBIC
MAarHuThbl, 3JIEKTPOMAarHUTBI,
43.14
AIIEKTPOJIBUTATEITb, YCKOPUTEIH
AIIEMEHTApHBIX YaCTHII, UHAYKIIMOHHAS 11€Yb
IIpakTuueckue paboTHlI. N3yuenne
MarHUTHOTO IIOJI1 KaTyIIKd C TOKOM.
4.3.15 HccnenoBanue JEHCTBUS  MOCTOSIHHOTO

MaravTa Ha paMKy € TOKOM. HccnegoBanue

SIBJICHHUA SHGKTpOMaFHHTHOﬁ HHAYKIOHUN




5.1

KOJIEBAHUA 11 BOJIHBI
MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHMA

KonebarenbHas cucrema. CBoOOIHBIE
konebanus. ['apmMoHuMyeckue KoyeOaHusl.
51.1
[lepuon, wyactora, ammumatyga u ¢asa

KOJIeOaHui

[IpyxuHHBI MasTHUK. MaTeMaTu4ecKuit

5.1.2
MasiTHUK

YpaBHEHHE TapMOHHMYECKHX KOJICOAHMIA.
51.3 Kunemarnueckoe u IUHAMHAYECKOE

OMUCAaHME KOJIEOATEILHOTO ABVMKEHUSA

IIpeBpaienue SHEPIUu pu
TapMOHUYECKUX KOJICOaHMSX. CBs3b
514 aAMIUIUTY/IbI Koebaunii HUCXOIHOU
BEJIMYMHBI C aMIUTUTyJaMu KoyeOaHui eé

CKOPOCTH M YCKOPEHUs

KonebarenpHblit  koHTYp.  CBOOOIHBIC
3JICKTPOMarHUTHBIC KoJieOaHust B
UJCAUTHEHOM  KOJICOATEIIbHOM  KOHTYpE.
>15 AHaNOTHSI MEXAYy MEXaHWYCCKUMHU H
AJICKTPOMATrHATHBIMH KOJIEOAHUSIMH.

®opmyna ToMmcona

3aK0H COXpaHEHHs SHEPTrUU B UACATHLHOM
5.16
Kosie0aTeTbHOM KOHTYpE

BeIHY)XIeHHbIE MEXaHUYECKHE KOoJeOaHMs.
Pe3onanc. Pe3onancHas KpHUBasl.
5.1.7
BeinyxneHHble 3JIEKTPOMArHUTHBIE

KOJIeOaHUs.

Ilepemennbrit  Tok.  CuHycoWaanbHBII
5.1.8

IIEPEMEHHBIN TOK.

MommHocTh [IEPEMEHHOT0 TOKa.
5.1.9 AMIUTUTYIHOE W JCUCTBYIOIIEE 3HAYCHUE

CHJIBI TOKA W HAITPAKCHUA

5.1.10 Tpanchopmarop. [IpouszBoacTBo, nepenada




U 1OoTpeOlIeHne 3JIEKTPUUYECKOW SHEPruH.
OKOJIOTUYECKUE PUCKU TPU IPOU3BOJACTBE
AIEKTPUIECKON JHEpruu. Kynerypa
HCIOJIb30BaHUsA 3JIEKTPOIHEPTUU B

HOBCEIHEBHOU KU3HU

Texuuuecknue ycTpoHcTBa: celicmorpad,

5.1.11 ANEKTPUYECKHUI 3BOHOK, JIMHUA
aNeKTponepenay
[Tpaktnueckue pabotel. HMccrnemoBanue
3aBHCHMOCTH TEpHoAa MalbIX KoyieOaHHit
£ 110 rpy3a Ha HUTU OT JUIMHBI HUTH U MAacChl

rpy3a. HMccienoBanue nepeMeHHOTO TOKA B
ey M3 TOCIEI0BATEIbHO COCAMHEHHBIX

KOHJIEHCATOPa, KaTyLIKU U pe3ucTopa

5.2

MEXAHWYECKUE N SJIEKTPOMAI'HUTHBIE BOJIHbBI

521

Mexanuyeckue BOJIHBI, YCIIOBUS
pactipoctpanenusa. llepuon.  Ckopocthb
pacnpocTpaHeHusT ¥ JJIMHA  BOJIHBIL

HOHCpC‘IHBIe " IPpOJAO0JIBHBIE BOJIHBI

5.2.2

WNnTepdepenuus u nupakus

MEXaHHNYCCKHX BOJIH

5.2.3

3Byk. CkopocTh 3ByKa. I'pOMKOCTH 3BYKa.

BricoTa Tona. TeM0Op 3ByKa

524

DONEeKTPOMAarHUTHbIE  BOJHBL. Y CJIOBHUSA
U3IY4YEeHUS  OJEKTPOMArHUTHBIX  BOJIH.
B3aumnas opuenranus BektopoB E, B u v

B BHCKTpOMaFHHTHOﬁ BOJIHC B BAKyyM¢€

5.25

CBoiicTBa  DJIEKTPOMArHUTHBIX  BOJIH:
OTpaKEHHE, TPEJIOMIICHUE, IOJISIPH3AIIN,
nudpakmus, untepdhepeniua. CKOpPOCTbh

SJICKTPOMArHuTHBIX BOJIH

5.2.6

[Ixana JJIEKTPOMAarHUTHBIX BOJIH.
IIpumeHeHne 3JIEKTPOMAarHUTHBIX BOJIH B

TEXHHUKE U OBITY

5.2.7

HpI/IHI_II/IHLI pPaauoCBA3U W TCICBUACHUA.




Pangunonokanus. DJEeKTPOMarHuTHOE

3arpsi3HEHUE OKPYKAOLIEH CPeIbl

528

TexHudeckne YCTPOWCTBA: MY3bIKAJIBHBIC
UHCTPYMEHTHI, YJIBTpa3ByKOBas
JMarHOCTMKAa B TEXHUKE M MEIMIMHE,
panap, PaauoONPUEMHUK, TEIIEBU30D,

anTeHHa, Tenedon, CBU-neuyn

5.3

OIITHUKA

5.3.1

[IpsiMmonuHEtHOE pacTpOCTpaHEHUE CBETA

B OJIHOPOJIHOM cpexe. JIyu cBeTa

5.3.2

OtpakeHue cBeTa. 3aKOHBI OTpPaXKEHHS
cserta. IloctpoeHne M300paKeHN B ITIOCKOM

3epKaie
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IIpenomiienne cBeTa. 3akOHBI MPEIOMIICHMSA
CBeTA. AOGCOMOTHBIN nokas3aTelnb

MMPCIOMIICHUA

5.34

[NomHoe BHYTpEHHEE OTpakeHHe.
[IpenenbHBI Yroa MOJHOTO BHYTPEHHETO

OTpaXKCHUS

5.35

Hucnepcus cBera. CloXHBIH  cOCTaB

6enoro ceera. LlBer

5.3.6

CoOuparomye W paccerBalOUINe JIHMH3HI.
Tonkasg nuH3a. POKYyCHOE pACCTOSHHE U
ONTHYECKass  CWJIa  TOHKOM  JIMH3BL
[TocTpoenue n300pakeHuil B cOOMparONINX
U pacceuBarommx JuH3ax. Dopmyna
TOHKOM JIMH3BlL. YBEJIMYEHHE, JlaBaeMoe

JINH30U

5.3.7

[Ipenensl NpUMEHUMOCTH T€OMETPUUECKOM

OIITUKU

5.3.8

Wutepdepennst  cBera.  KorepeHTHBIE
HCTOYHUKHU. YcnoBus Ha0JII0IeHUS
MaKCHMYMOB u MUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX

CI/IH(I)EBHLIX KOTCPCHTHBIX HCTOYHUKOB




Hudpakmus  cBera.  udpakmuonnas

peméTka. YcinoBue HaOMIOACHUS TIaBHBIX

5.3.9 MaKCUMyMOB npu MaJeHUuN
MOHOXPOMATHYECKOTO cBeTa Ha
TU(PPAKIUOHHYIO PEIETKY
5.3.10 [Monstpu3arus cBeTa
TexHudeckue yCTpOMCTBa: OYKH, JIyIa,
¢doroanmapar, MNPOSKIMOHHBIA armapar,
5.3.11 MHKPOCKOII, TEJIECKOII, BOJIOKOHHAS
OIITHKA, TU(ppaKInOHHAS peméTka,
TOJISIPOHT
[IpakTnueckue paboThL. N3mepenue
531 mokasaress mpenomieHus. MccnemnoBanue

CBOWCTB  W300paXeHW B JUH3aX.

HaGnronenue nucnepcun cBera

BJIEMEHTBI CITELIUAJIBHOM TEOPMM OTHOCUTEJIBHOCTH

6.1

rpaHI/II_IBI MMPUMCHHUMOCTHU KJIaCCUUYECKOU
MCXaHHUKH. HOCTynaTBI TEOpHUNn
OTHOCHUTCIIBHOCTH: HHBApUAHTHOCTb
MOAyJId CKOpPOCTH CBE€Ta B BaKyyMe€,

MPUHIIMI OTHOCUTEIBHOCTH DUHINTEHHA

6.2

OTHOCHUTENBHOCTh OOIHOBPEMCHHOCTHU.
3aMeI[JI€HI/I€ BPpEMCHU HW  COKpAlICHHUC

JIJIVHBI

6.3

9Hepr1/1;1 " UMITYJIBC CBO6OJ1HOI>1 qaCTHUIIBI

6.4

CBsI3p Macchl C JHEpPrued M HMMILYJIbCOM
CBOOOJHOW YacTHIBl. OHEprus MOKos

CBOOOIHOM YaCTHIIEI

KBAHTOBAS ©®U3UKA

7.1

3JIEMEHThI KBAHTOBOU OIITUKU

7.11

®otonbl. Dopmyna [lnanka cBsI3u 3HEPTUN
¢doroHa ¢ ero yacToToi. ODHeprus u

UMITYJbC (POTOHA

7.1.2

OtkpsiTue U uccnenoBanue porosrddexra.




OnbITBL AT. CroneroBa. 3aKOHbBI

dororddekra

7.1.3

YpaBHeHue DiHIITEiHA IS

dororddekra. «Kpacnas TPaHULIA»

dororddekra

7.1.4

Hasnenue cBera. OnbiTel I1.H. JIeObeneBa

7.15

XUMH4Yeckoe HeﬁCTBHC CBCTa

7.1.6

TexHuveckne ycTponcTBa: (HOTOIIEMEHT,
doronaTyuk, COJIHEYHas Oarapes,

CBETOIUO/I

7.2

CTPOEHUE ATOMA

7.2.1

Moxaens aroma Tomcona. OnbITEI
Pesepdopa o uccinenoBaHUIO CTPOCHUS

aTomMa. HnaHeTapHa;I MOACJb aTOMa

7.2.2

7.2.3

[TocTynatsl Bbopa. Nznyuenue u
norjouieHue (OTOHOB TPU  MEpPEXoie
aTomMa C OJHOTO YpOBHS JHEPruM Ha
npyroil. Bunsl ciektpoB. Cnekrp ypoBHEH

OHEPTrUM aToMa BOAOpOJa

Bonuosrle cBoiictBa yactuil. BosHEL 1e
Bporins. KopnyckynsipHO-BOJIHOBOM
nyamusM.  Jludpakuus 2IEKTpOHOB Ha

KpUCTaJIjax
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CnoHTanHoe u BBIHYKJICHHOC U3JIYUCHUC.

YcTpoilcTBO U MpUHIUT paboThI azepa

7.2.5

TexHuueckrue yCTpPOMCTBA: CHEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), J1a3ep, KBAHTOBBIM

KOMIIBIOTED

7.2.6

[Ipaktueckue  pabotel.  HaOmonenue

JIMHENYATOro CIEeKTpa

7.3

ATOMHOE AJ1PO

7.3.1

MeTtoapl Ha6J'IIOI[CHI/ISI H perucTpanuun

9JICMCHTAPHBIX YaCTHUI]

7.3.2

OTKpbITHE  PAUOAKTUBHOCTH.  ONBITHI




Pesepdopma mo ompenerieHu0  cocTaBa
paanoakTUBHOTO u3nydeHusa. CBoiicTBa
anb(da-, 6eTa-, ramMmma-uznnyuenus. Brnusiaue

PaArOaKTUBHOCTH HaA JXUBBIC OPraHNU3MbI

7.3.3

OTkpblTUE  TPOTOHAa W HEUTpOHA.
Hyxnonnass monens siapa ['eiizenbepra —
WBanenko. 3apsan szapa. MaccoBoe 4ucio

sapa. 3oTonsl
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Anwda-pacnaz. DIIeKTPOHHBIN "
MO3UTPOHHBIA  OeTa-pacrma. Namma-
U3JTy4CHUE. 3aKOH  paJgMOaKTHBHOTO

pacmanga

7.3.5

OHeprusi  CBSI3U  HYKJIOHOB B siJIpe.

SAnepusie cunbl. Jledhekt macch sapa

7.3.6

Snepuble peakuuu. JleneHue M CHUHTE3

saaep

7.3.7

S nepHbii peaxrop. TepmosinepHbIi
cuHre3. [IpoGiieMbl M IEpCHEKTHBbI
SIICPHOM  DHEPreTHKU.  DKOJOTHYECKUE

ACIICKTHI ﬂ}lepHOI\/II OHEPICTUKU

7.3.8

OnemeHTapHble  yacTHlbl.  OTKpbITHE
II03UTPOHA. @yH1aMEHTAJIbHBIE

B3aUMOI€HCTBUS

7.3.9

TexHuueckne  yCTpOMCTBA:  JTO3UMETP,
kamepa Bunbcona, sIepHBI peakTop,

aToMHas 6omba

7.3.10

[Tpaktuueckue pabotsl. HccienoBanue
TPEKOB YacTHUI| (mo TOTOBBIM

dboTorpadusim)

OJIEMEHTBI ACTPOOU3UKU

8.1

Bun 3Bé3mnoro neba. CosBesmusi, sipKue

3B63I[I>I, IIJIaHETHI, UX BUAUMOC ABUKCHHUEC

8.2

Comnueynasts cucrema. llmaHersl 3eMHOI

TpYIIIIbIL. IInanHeThI-TMTaHThI n nux




CIIYTHUKH, KapJIMKOBBIC IIJIAHCTHI. Marsie

Tesa CoJTHEYHOM CUCTEMBI

8.3

Connnie, ¢orochepa u  armocdepa.

CoitHeyHast akTHBHOCTD

8.4

Hctounuk sHeprun CosnHIa u 3BE37

8.5

3BE3Abl, HMX OCHOBHBIE XapPaKTEPUCTHUKHU:
Macca, CBETUMOCTb, PaJHNyc, TeMIepaTypa,
170:¢ B3aMMOCBSI3b. Huarpamma
«CTIEKTPAJbHBI  KJIacC — CBETUMOCTHY.
3BE3ALI  IUIABHOM  ITOCJIENOBATEIIHHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTbY IS

3BE3]1 MIABHOM IOCIICAOBATEILHOCTH

8.6

Baytpennee CTpOeHue 3BE3.
CoBpeMeHHbIE NpEACTaBICHUS 0
IPOUCXOKIEHNU U 3Boatony CosHIa U 3BE3A.

JTarbl )KU3HU 3BE3]

8.7

Mineunsii  Ilyre — Hama ['anaktuka.
CnupanbHas CTPYKTYypa lNanakTtuku,
pacrpezneinieHne 3BE31, raza M IBUIH.
Ilomoxxenne wu nBmwkenne CoiaHmoa B
lamaktuke. Ilnockas w  chepudeckas

noACUCTEMBI [ aJlTakTUKA

8.8

Tuner ramaktuk. PagmorasakTuku H

KBa3apbl. UEpHBIE ABIPHI B sAPAX IAIAKTUK

8.9

Bcenennas.  Pacmupenue  BceeneHHon.
3akon XaOOma. Pasz0eranuwe raiakTuk.
Bospact u paguyc BceneHHou, teopus
bompmioro B3peiBa. Mogens  «ropsiuen

Bcenennoit». PenukToBoe nznydyeHue

8.10

MacmrabHass  cTpykrypa  BceneHHoi.
Mertaranaktuka. Hepeménnsie mpoOieMsl

ACTPOHOMUH




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

» ®usuka, 11 kmace/ Msxkumes I'.J1., byxoBues b.b., Hapyrun B.M.; ox
penakmueit [TapdentreBoit H.A. AxumonepHoe obmectBo «M31aTeabcTBo
«IIpocseuenue»

» Gmsuka, 10 kirace/ Msaxumes ['.4., byxosnes b.b., Corckuit H.H.; mox
penakuueit [lapdentreBoit H.A. AxunonepHoe obiectBo «M31aTenbcTBo

((HpOCB@H.ICHI/Ie»

METOJIUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

1. KoHTpoabHbIE U caMOCTOsATENbHBIE pa0boThl 10 usuke 10 kiacc k
yueOHuky I'.S.Mskumea ®usuka. 10 knacc. ['pomuesa O.U. —-M.:
N3 narensctBo «OK3amen» 2018.

2. KoHTponbHbIe U caMocTOsATeIbHBIE padoThl 0 pusuke 10 kmacc k
yueOHuky I'..Mskumea ®usuka. 11 kmacce. ['pomuesa O.U. —M.:
N3narenscTBO «OK3amen» 2018.

3. I'pomuieBa O.U. CoopHuk 3amau no ¢uszuke 10-11, - U3natenbcTBO

«Ix3amen» 2018.



IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
MHTEPHET

1. https://m.edsoo.ru

2. https://nsportal.ru

3. https://markx.narod.ru/pic/

4. https://festival.1september.ru/articles/

5. https://fipi.ru



