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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 OCHOBHOH 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COO, a Ttaxxe ¢ yuérom enepaqbHOl paboyeil mporpaMMbl BOCIUTAHUS U
KOHIICTIIIUU TpernoaaBaHus ydyeOHoro mpenmera «Pusnka» B 00pa30BaTENIbHbBIX
Oopra"u3anusax Poccniickon denepanumy, peanu3yrommux OCHOBHBI€
o0Opa3oBaTebHbIE POrPAMMBI.

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 coorBercTByeT TpedoBanusM PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPEeIMETHBIM pE3yJibTaTaM
OOy4eHMs, a TaKXe€ YYHUTHIBAET HEOOXOAMMOCTh pPEATU3ALMH MEXKIPEIMETHBIX
CBA3€H (PU3MKU C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMM mpeameramMu. B Hel
OTIPEAENSIIOTCS OCHOBHBIE LIETU M3Yy4eHHs] (PU3MKK HA YPOBHE CPEIHEro OOIIEro
00pa30BaHMUsl, MIIAHUPYEMBIE PE3YIbTaThl OCBOCHHUS Kypca (DU3UKHU: JTUUHOCTHBIE,
MeTarpeaMeTHbIe, MpeaMeTHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no pu3ukKe BKIIOYAET:

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

TOM YHCJI€ IPEIMETHBIE PE3YIbTAThI IO roJjaM 00yUYeHHUS;

e cojepkaHue yuebHoro npeamera «Pu3nka» Mo rogam o0ydeHusl.

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 YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MYECKHE 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
HAy4YHbI METOJ TO3HAHUS [IPU BBIMOJHEHUN UMHU YYE€OHBIX UCCIEAOBAHUI.

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 MaTepuaj U3 BCEX pPa3lenoB (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
(opMHUpOBaHUE TMPEACTABICHUN 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 3KOJIOTMYECKUMU IIPOOIeMaMH.

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

Hoes oxonocuzayuu peanusyercss TOCPEACTBOM BBEIEHUS DIIEMEHTOB
CollepKaHMsl, TOCBSIIEHHBIX OSKOJOTHYECKUM 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 (usmdeckue teopuu (hopMHUpOBAHME MPEIACTABICHUN 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-AEITeNbHOCTHBIN MOAX0 B Kypce (PM3UKU peau3yeTcsl Mpexie
BCEro 3a CYET OpraHu3alyy SKCHEPUMEHTAIBHOU JAESITEIbHOCTH 00YyYalolIuXCs.
st 6a3oBoro ypoBHS Kypca (U3MKA — OTO MCIOJIB30BAHUE CHUCTEMbI
(pOHTAIbHBIX KPAaTKOBPEMEHHBIX 3KCIEPUMEHTOB M JIAOOPATOPHBIX padorT,
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 NpoOLEcca HCXOAd W3 OCOOCHHOCTEW IUIAaHMPOBAaHUSA 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 BHUMaHWE yOENsAETCA PEUIEHUI0 PACUETHBIX MU 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 paszaenoB. [Jis KaueCTBEHHBIX 3a7a4 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 wmarepuangbHO-
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-HAYYHOro Iukia. B kaOuHere (U3UKH JOJDKHO 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 JOCTaTOYHOCTH U OOECHEYMBAET IOCTAaHOBKY
NEPEUMCICHHBIX B TMporpamMme Mo (QU3MKE KIIOYEBBIX JIEMOHCTpAIMil Jyis
UCCJICMIOBAHNS  W3Y4YaeMBbIX SBJICHUH ©  TPOIECCOB, OMIHUPUYECKUX U
(GyHIaMEHTATLHBIX 3aKOHOB, X TEXHUYECKUX MPUMCHCHHIA.

JlaGopatopHoe 00OpynOBaHME MJiI YUYEHUYECKHX TMPAKTUYECKUX padoT
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(MPOBBIX MPUOOPOB, a TaKXKE KOMIIBIOTEPHBIX
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, PA3BUTUE 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 CTPOEHHS MaTepHuu U (QyHITaMEHTAIbHBIX 3aKOHOB (PU3HKHU;

o (dopMupoBaHME YMEHUN OOBICHATH SBICHHUS C HCIOJIb30BAHHEM
(bu3MUecKuX 3HAaHUM U HAYYHBIX JOKA3aTeNbCTB;

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

JlocTmkeHne HTHX Ieneld 00ecrneynBaeTcsl pelieHrneM CIEAYIOMNX 3a1ad 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
AJIIEMEHTHI aCTPODU3UKH;

e (opmMupoBaHue 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
busznueckoil 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 OBJIQJICHHUE 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 wmsyuenune ¢usuku (0a30BbIi ypOBEHB) HAa YPOBHE CPEIHEro OOIIEro
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 SBIAETCS PEKOMEHIOBAaHHBIM, YYMTENb JEJNaeT BbIOOP
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 skcnepuMeHTa W TEOPUM B MPOLECCE IO3HAHUS TPUPOJBI.
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 (GOpMHPOBAHWU COBPEMEHHON HAy4YHOW KapTHUHBI
MHpPA, B IPAKTUYECKOMN AEATEIBHOCTH JIFIOAEH.

Jemoncmpayuu

AHasioroBeie ¥ 1UGPOBBIE HU3MEPUTENIbHbIE MNPUOOPHI, KOMIBLIOTEPHBIC
JATYUKU.

Pa3gea 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe ABWKeHHE. OTHOCHUTEIBHOCTh MEXAHUYECKOrO JBHUXKCHUS.
Cucrema orcuéra. Tpaekropus.

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

PaBHOMepHOE M paBHOYCKOpPEHHOE MpsIMOJNIMHEHOe nBuxkeHue. ['paduxu
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOpEHHUS, IyTH U IEpEMEIICHUs
MaTepuaJIbHON TOYKU OT BPEMEHH.

CBoOogHOE najzieHue. Y CKopeHre CBOOOIHOTO MaJICHHUS.

KpuBonuneitnoe paBmkeHue. [IBUKEHHE MATEpPUAIBHOM TOYKH 1O
OKPY>KHOCTH C TIOCTOSSHHOU 10 MOAYJIKO CKOPOCTBHIO. YTJIOBasi CKOPOCTb, JJUHEHHAS
ckopocTs. Ilepuoa u yactora obpaiienus. [{leHTpocTpeMuTenpHOE YCKOPEHHE.

TexHudyeckre YCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JNBWKECHHUE CHAPSAA0B, LIEITHBIE U PEMEHHBIC ITEpEaavu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTpAIUsl KUHEMAaTUUYECKUX 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 yckopeHusi CBOOOTHOTO TIaICHHS.

Hanpagnenune ckopocTy pu ABMKEHUHU 1O OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

N3yueHne HEpaBHOMEPHOIO JABUKEHHUS C LEIBIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBaHne COOTHOUICHHS MEXAY NYTSIMH, MPOUJCHHBIMU TEJIOM 3a
MOCJIEIOBATENbHBIE PAaBHBIE TMPOMEXKYTKHM BPEMEHHM TNIPU PaBHOYCKOPEHHOM
JIBUYKEHUHU C HAYAJIbHOU CKOPOCTBIO, PABHOM HYIJIIO.

N3yueHne nBUKEHHS IapUKa B BA3KOW )KUIKOCTH.

N3yuenne nBuxeHus Tena, OpoieHHOr0 TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipunnun  otHocurenbHOocTH  [anmunes. IlepBeit  3akoH  HeroToHa.
NuepunanbHbie CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipunnun cynepno3unmu cui. Bropoit 3akoH HeroToHa
IU1sl MaTepuaabHOM TOUKU. Tpetuil 3aKkoH HproTOHA 111 MaTEpUAIbHBIX 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. Cuia TpeHHUs! CKOJNIBKEHUS U cujia TpeHus nokos. KoadduuueHt tpeHus.
Cuna conpOTUBIICHUS NPU IBUKEHUU TEJA B KUJKOCTH WU rase.

[TocTtynaTenbHOE U BpalllaTeIbHOE JBHKEHUE aOCOMIOTHO TBEPIOTO Tea.

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

TexHu4yeckre yCTpPOWCTBA M NPAKTHUUYECKOE MPUMEHEHUE: MOAIIUITHUKH,
JBIKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBnenne nHepuru.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Aeopmariuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM NMOABEME U MaJICHHUM.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUEHUS U CKOJIbKEHUSI.

VYcioBus 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.

UccnenoBanne yciaoBUil paBHOBECUSI TBEPAOTrO Tela, HMEIOIIETO OCh
BpaLlCHUS.

Tema 3. 3akonvl cOXpaneHusn 6 Mexanuke

Nmnynse MatepuanbHOW TOUKU (Tena), CHUCTEMbl MaTE€pUATIbHBIX TOYEK.
Nmnynbe CUIIBI M1 U3MEHEHUE HMIYJIbCA Tella. 3aKOH COXPAHEHHUS HMITYJIbCA.
PeaktuBHOE BMKEHME.

Pabora cunbl. MOIIHOCTD CHUIIBL.

Kunernueckass sHeprusi MarepuaslibHOW TOYku. Teopema 00 H3MEHEHUH
KUHETUYECKOU YHEPIUH.

[ToreHumanbpHas SHEPrusl. [ToreHumanpHas SHEPTUsl YIIPYTro
nebopMUpOBaHHON  TpykuHBI.  [loTeHIManpHas  dSHEprus Tena  BONHM3U
MOBEPXHOCTH 3EMIIH.

[loreHUMabHBIE W HENOTEHUWAJIbHBIE  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.

Yuenuuecxuii sxkcnepumenm, 1abopamopnule pabomuwl

N3yuenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanne cBsi3u pabOTHl CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW dHEPrUu
TeJla Ha IPUMEPE PACTSIKEHHS PE3UHOBOIO XKI'yTa.

Paspnes 3. MonekyasipHas ¢pu3uka 1 TepMOAUHAMHMKA
Tema 1. Ocrogbl MONEKYIAPHO-KUHEMUYUECKOU meopuu
OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KUHETUYECKOW TEOPUHU U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBwkenue. [uddys3usa. Xapakrep ABUKEHUS WU
B3aHMOJICMCTBUSL YaCTHI[ BelIeCTBA. Monaenn CTpOeHUs Tras3oB, XUJIKOCTEW 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  MOJIEKYJSIPHO-
KUHETUYECKOW TEOPUU HJIeANIbHOrO Tra3za. AOCOIOTHash TeMmmepaTrypa Kak Mmepa
CpelHEel KHWHETUYECKON SHEpPruu TEIUIOBOr0 JBIKEHUs dacTul, rasza. Illkama
temrieparyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHHMEe MeHneneeBa—KnaneipoHna.
3akoH /lanbroHa. M3omponecchl B HUAEATIBHOM ra3e ¢ MOCTOSHHBIM KOJIHMYECTBOM
BenlecTBa. ['paduueckoe mnpencTaBieHUE H3OIMPOLECCOB: HM30TEPMa, HU30X0pa,
n3obapa.

TexHu4yeckre YCTpOICTBA W TNPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OGapoMmerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JTUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OPraHUYECKUX COETUHEHHUIA.

OmnpiTel 0 U Py3un KUAKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO ABUKEHUS.

Moguens onbita LlTepha.

OnbITHI, JTIOKa3bIBAOIIIHE CYILIECTBOBAaHUE MEXMOJIEKYIISIPHOTO
B3aHMOJICCTBHUSI.

Mopenb, WLTIOCTPUPYIOIIas TPUPOY AaBICHUS ra3a Ha CTEHKH COoCcy/a.

OnbIThl, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHUS UACAIBHOTO rasa,
U30IIPOLIECCHI.

Yuenuueckuii sxkcnepumenm, n1abopamopnule pabomuwl

Onpenenenrue Macchl BO3JyXa B KJIACCHOM KOMHATe€ Ha OCHOBE HM3MEpPEHUM
00BbEMa KOMHATBHI, 1aBJICHUS U TEMIIEpaTyphl BO31yXa B HEH.

UccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUSI Pa3pEKEHHOT0
rasa.

Tema 2. Ochoebl mepmoouHamuxu

TepmonnHamuueckasi cucteMa. BHYTpeHHSs SHEPrust TEPMOAMHAMUYECKOM
CUCTEMBI U crioco0bl e€ n3meHeHusi. KonmnuecTBo TeroTel u pabora. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HJeallbHOro  raza. Buasl  Temionepenayu:
TEIJIONPOBOIHOCTh, KOHBEKILIMS, U3y4YCHHE. Y IeIbHAsA TEIIOEMKOCTh BEIIECTBA.
KonnuecTBo TEmIoTh npu TeIionepeaaye.

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

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

TermoBble  MamuHbl.  [IpUHIUNBL ~ JEWCTBUS — TEIUIOBBIX  MAIIIHH.
[IpeobpazoBanusi ’HEepruM B TEIJIOBbIX MamuHax. KosdduuueHt mnose3Horo
nevctBus TerioBod MamuHbl. [{ukn KapHo u ero xosdduiveHT mosie3Horo
JENCTBUSA. DKOJIOTMYECKHUE MPOOIEMBI TEIIOIHEPTETUKH.



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

Jlemoncmpayuu

N3meHeHnne BHYTpEHHEH HHEpruu Tena MpH COBEPIICHWU PabOTHI: BBUIET
npoOKu u3 OYTBUIKM TIOJ JEUCTBHEM CXATOro BO31yXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe MyTE€M TpeHus (BUI€OAEMOHCTpAL).

N3MeHeHne BHyTpeHHEH SHEPTruu (TeMIiepaTypbl) Tea Ipu Teruionepeaaye.

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

Mopenu napoBoil TypOUHBI, IBUTaTENsl BHYTPEHHETO0 CrOpaHusi, pEaKTUBHOTO
JIBUTATEJIS.

Vuenuueckuii sxcnepumenm, nabopamopnuie pabomol

N3mepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Aepecammnvie cocmoanusa eeujecmea. Dazoevie nepexoovt

[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. AHU30TPOINUS CBOMCTB
kpuctamioB. Kunkue kpuctamwibl. CoBpemeHHble MaTepuanbl. [lnaBnenue u
KpUCTa/IU3anus. Y nenpHas Tersiora miasieHus. Cyonumars.

YpaBHeHUE TEIIIOBOTO OanaHca.

TexHudyeckre YCTpPOMCTBA W TPAKTUUECKOE MPUMEHEHUE: TUTPOMETp U
MICUXPOMETP, KAJTOPUMETP, TEXHOJIOTUHU MOJIYYCHHs] COBPEMEHHBIX MaTE€pHaJIOB, B
TOM YHCJIE HAHOMATEePUaIOB, U HAHOTEXHOJIOT U H.

Jemoncmpayuu

CBoiicTBa HaCHIIIIEHHBIX MTapOB.

Kunenue npu mnoHM>KEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmronenue HarpeBaHus U IUIaBJIICHUS] KPUCTAILNTMYECKOTO BEIIECTRA.

JleMoHCTpalus KpUCTaJIOB.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomaol

N3mepenne OTHOCHUTENBHOM BIIAXKHOCTH BO3/1yXa.

Pa3nen 4. JnekTpoauHaMHUKA
Tema 1. dnexkmpocmamuxa
OneKkTpu3aumst Tel. OJIEKTpUYECKUil 3apsia. JlBa BuAa BIEKTPUYECKUX
3apAnoB. IIpOBOAHUKH, IOUAIIEKTPUKM W TOJYNPOBOAHUKH. 3aKOH COXPAaHEHUS
ANEKTPUYECKOr0 3apsija.
B3anmoneiictBue 3apsanoB. 3akoH Kynona. To4edHbIN 2IEKTPUYECKUI 3apsi.
Onektpuueckoe mnone. Hanpsok€HHOCTh  3nekTpuueckoro mons. IIpuHuun



CYHEPHO3ULIUM FIEKTPUUYECKUX TMojel. JIMHUM HanpsskEHHOCTH 3JEKTPUUECKOTO
OJIA.

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

DnekTpoéMKOCThb. KonaeHncarop. DIeKTpOEMKOCTh IJIOCKOTO KOHJEHCATOpa.
DHEPrus 3apsKEHHOr0 KOHAEHCATOPA.

TexHu4yeckre YCTPONCTBA M MPAKTUYECKOE MPUMEHEHUE: BJIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATUYECKAsl 3alllUTa, 3a3€MJICHUE AJIEKTPONpHOOpPOB,
KOHJIEHCATOP, KONMPOBAJIbHBIN alapar, CTpyHHbINA IPUHTED.

Llemoncmpayuu

YCTpOUCTBO M MTPUHIMII IEUCTBUS IEKTPOMETPA.

B3aumoperictBre HaNEKTPU30BAHHBIX TEI.

DIIEKTPUUYECKOE TOJI€ 3aPSKEHHBIX TEIL.

[IpoBOAHUKH B AIEKTPOCTATUYECKOM MOJIE.

DIIeKTpOCTaTUYECKAs 3aIIUTa.

JIMPAEKTPUKH B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJAEHCAaTOpa OT IUIOIIAJIH
IJIACTUH, PACCTOSIHUSA MEX1Y HUMH U JUDJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHIEHCaTopa.

Yuenuueckuii sxkcnepumenm, n1abopamopnule pabomuwl

N3mepenne 3neKkTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mox. Toxku ¢ paznuunvix cpeoax

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

Hanpsixenue. 3akon OMma 171 yyacTKa LEeTH.

DJIEKTPUYECKOE CONPOTUBJICHUE. YIEINbHOE CONPOTHUBJIECHUE BEIIECTBA.
[TocnenoBarenpHOE, MapAILIEIBHOE, CMEIIAHHOE COEUHEHNE MPOBOIHUKOB.

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

DJNEKTPOJABIKYIIAsA CUJIA U BHYTPEHHEE COINPOTUBICHHWE HCTOYHHUKA TOKA.
3akon Oma 11 MOJTHOM (3aMKHYTO#) 3nekTpudeckoi nenu. KopoTkoe 3aMblkaHuE.

DIJIEKTPOHHAsI ~ MPOBOJAMMOCTH  TBEPABIX  METAUIOB.  3aBUCHMOCTH
CONPOTHUBJIEHUS METAIJIOB OT TeEMIIepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTpUUECKUN TOK B BakyyMme. CBOKCTBA ANEKTPOHHBIX ITYYKOB.

[TonynmpoBOgHUKHY. CobOcTBeHHast u pUMecHast MIPOBOAUMOCTD
nonynpoBoAHUKOB. CBolicTBa P—N-niepexoa. [loaynpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B  pacTBOpax MW  paciuiaBax  JJIEKTPOIUTOB.
DIIEKTPOIUTHYECKAS JUCCOUALINS. DIEKTPOIH3.



DJIeKTpUUECKUM TOK B razax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
pa3psa. Monnus. [1nazma.

TexHuueckne YCTpOMCTBA UM TNPAKTUYECKOE MPUMEHEHUE: aMIepMETP,
BOJILTMETP, PEOCTaT, HWCTOUYHHMKU TOKA, OJJIEKTPOHArpeBaTelibHbie MpPUOOpHI,
AIIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYyMHBIN JHO/,
TEPMUCTOPHI U POTOPE3UCTOPHI, OTYITPOBOTHUKOBBIN TMOJI, TaTbBAHUKA.

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 BHYTPEHHErO CONPOTUBIICHUS.

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.

N3mepenne 35eKTpOABUKYIIEN CUJIbI MCTOYHHUKA TOKA U €r0 BHYTPEHHETO
COIIPOTHUBIICHUS.

Habmronenue anexrposnusa.

MexnpeaMeTHbIE CBA3H

Nzyuyenune kypca ¢usuku 6a3oBoro ypoBHs B 10 Kimacce OCYIIECTBISETCS C
Y4ETOM COJIEPKATEIBHBIX MEXKIPEIMETHBIX CBA3CH C KypcaMH MAaTE€MATHKH,
OMOJI0THH, XUMHH, Teorpaduu U TEXHOIOTUH.

Meoicnpeomemnvle nonsmusi, CBSI3aHHBIE C M3YyYEHHUEM METOJIOB HAYYHOI'O
MO3HAHUS: SIBJICHUE, HAyYHbIH (akT, rumores3a, (U3MYECKas BEIMYMHA, 3aKOH,
TeopHusi, HAOJIIOJIEHNE, SKCIIEPUMEHT, MOJEITUPOBAHUE, MOJIEb, U3BMEPEHUE.

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 OCU KOOPJMHAT, CI0KEHUE BEKTOPOB.

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

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOECHNE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAsi Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEN, KUIKOCTEH M



ra3oB, JJIEKTPHUYECKHE CBOWCTBA METAIIOB, JJIEKTPOJUTHYECKAs THCCOLMALMA,
rajbBaHMKA.

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

Texnonozus: npeoOpa3oBaHUE JIBUKEHUH C HCIOJIb30BAaHUEM MEXaHU3MOB,
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
IIOJIYYEHUsT COBPEMEHHBIX MATEpHAIOB, B TOM YHCIE€ HAHOMATEPUANIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3alluTa, 3a3€MJICHHE 3JIEKTPONpPHOOpOB,
KCEpPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArpEeBaTEIbHbIE npuOopHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raTbBaHUKA.

11 KJIACC

Pasznea 4. DaekrpoauHamMuKa

Tema 3. Maznummnoe noje. IneKmpoMacHUMHAA UHOYKYUS

[TocrossHHbIE ~ MarHUTHL.  B3aumMomencTBUE  IMOCTOSHHBIX ~ MAarHUTOB.
MarautHoe 1one. Bektop MarHuTHOM uMHAyKuuu. I[IpuHnmn cynepro3unuu
MAarHUTHBIX MoJe. JIMHMM MarHuTHOM WHAYKUMU. KapTuHa JIMHUA MarHUTHOU
VHJYKIMH I10JI1 IOCTOSIHHBIX MAarHUTOB.

MarauTHOE T1I07€ TPOBOAHHMKA C TOKOM. KapTuHa JMHUN WHIYKIUH
MAarHUTHOTO TOJISI JJWHHOTO MPAMOTrO MHPOBOAHWUKA U 3aMKHYTOTO KOJIBIEBOTO
MIPOBOJIHUKA, KaTYIIKU ¢ TOKOM. OnbIT Dpcrena. BzanmoieiicTBue nNpOBOIHUKOB C
TOKOM.

Cunia Amrniepa, €€ MOAYJb U HalpaBJICHUE.

Cuna Jlopenua, e€ MOayJIb U HamIpaBlIeHUE. [[BrKeHNE 3apsKEHHOW YaCTHULIbI
B OJIHOPOJTHOM MarHuTHOM mosie. Pabota cuibl JlopeHiia.

SIBiieHME BJIEKTPOMAarHUTHOM MHAYKIUU. 1lOoTOK BekTOpa MarHUTHOU
UHIYKIUKU. OJEKTPOABIKYIIAsA CWIa HWHAYKUIUHA. 3aKOH AJIEKTPOMArHUTHOU
uHaykuuu dapanes.

BuxpeBoe »snekTpuyeckoe moiyie. OIEKTPOABIKYIIAs CWia HHIYKIUU 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 JIEKTPOHHOIO Ty4YKa MArHUTHBIM TTOJIEM.

JInHWY MHIYKIIMY MAarHUTHOTO TOJIS.

B3aumoperictBre 1ByX NpOBOAHUKOB C TOKOM.

Cuna Amnepa.

JHevictBue cuibl JIopeHiia Ha HOHBI JIEKTPOJIUTA.

SIBiIeHUE AEKTPOMArHuTHOW UHIAYKIIUH.

[IpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOABIXKYILIEH CUJIBI MHAYKIIMA OT CKOPOCTH W3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBneHne caMOMHIYKIIUH.

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. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHble KO1€0AHUA

Konebarenpnast  cuctema. CBOOOJIHBIE  MEXaHUYECKHE  KOJeOaHUs.
lMapmonunueckue konebanusi. Ilepuon, yactora, amrummtyna U (aza KojaeOaHUU.
[IpyxvHHBIN MasTHUK. MareMaTH4eCKU MasiTHUK. Y PaBHEHHE TapMOHHMYECKUX
koneOanwmii. [IpeBparienne s3Heprun Mpu rapMOHUIECKUX KOIeOaHMSIX.

KoneGarenpHbiii koHTYp. CBOOOAHBIE BJIEKTPOMArHUTHBIE KOJeOaHUS B
UJCAIbHOM KOJeOaTeNTbHOM KOHType. AHAJIOTUs MEXKIYy MEXaHUYECKUMH W
ANEKTpOMarHuTHEIMH KoneOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
SHEPIUM B UJCATbHOM KOJe0aTeIbHOM KOHTYpE.

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

ITepemennsbiii  TOK. CHUHYyCOMAQIbHBIM TNEPEMEHHbIH TOK. MOIIHOCTD
NEPEMEHHOI0 TOKAa. AMIUIMTYJIHO€ W JCHCTBYIOIlEE 3HAYCHUE CHUJIbI TOKAa U
HaIPSYKEHUS.

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

TexHudyeckre yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: SJICKTPUUYCCKUM
3BOHOK, T€HEPATOp MEPEMEHHOr0 TOKA, JUHUU AJIEKTponepeaay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJjieOAaTeNbHOW CHUCTEMBI (MPYXUHHBIA WIH
MaTeMaTHYECKUM MasiTHUK ).



Habmonenue 3aTyxarommx KoueoaHuil.

HccnenoBanne CBOMCTB BIHYKAEHHBIX KOJIEOaHHIA.

Habmonenue pe3onanca.

CB0OOOIHBIE 2IIEKTPOMArHUTHBIE KOJIeOaHUsI.

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

Pe3onanc mnpu mocnenoBaTeIbHOM COEIMHEHWHM pE3UCTOpa, KaTyIIKU
MHAYKTUBHOCTH M KOHJIEHCATOPA.

Monens TMHUM 3JEKTpONEpeIayn.

Vuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

WccnenoBanre 3aBUCMMOCTH NEpUOAA MajbIX KoJieOaHUM Ipy3a Ha HUTU OT
JUIMHBI HUTU U MaccChl rpy3a.

HccnenoBanne TMEPEMEHHOTO0 TOKa B LENM U3 IOCJIEI0BAaTEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60JIHbL

Mexanudeckue BOJHBI, ycioBHA pacnpoctpaneHus. Ilepuon. Ckopocts
pacnpocTpaHeHuss W JyMHa BOJHBL [lomepedHble W MPOIOJIBHBIE BOJHBI.
WNHurepdepenius u Auppakuys MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHS W3JyYEHHUs 3JIEKTPOMArHUTHBIX BOJIH.
B3zaumuas opuenrauus BektopoB E, B, V B anekrpomarautHoi BonHe. CBoicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPA)XE€HUE, MPEIOMIICHUE, MOoisSpu3anus, AuQpakus,
uHteppepeHuus. CKOpocTh 3MEKTPOMArHUTHBIX BOJIH.

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

[TpuHLMITBI PaIMOCBS3U U TENEBUACHUSA. Paguomokanus.

DJIEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYKAKOLIEH CPEbI.

TexHuueckue ycTpOCTBA M MNPAKTUYECKOE NPUMEHEHHUE: MY3bIKaJIbHbIE
MHCTPYMEHTBI, YJIbTPa3ByKOBas JUAarHOCTHKa B TEXHUKE M MEIULIMHE, pajaap,
paauonpuéMHUK, TeIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pa3zoBaHue U pacpOCTPAHEHHE MOMEPEYHBIX U MPOIOJbHBIX BOJIH.

Koneobmromeecs Te€10 Kak ICTOUHHK 3BYKa.

HaGntonenune orpakeHus: M NpeIOMIICHUS MEXaHUYECKHUX BOJIH.

Hab6ntonenue nnarepdepennnn u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOMW PE30HAHC.

Halntonenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C AMIUIUTYAOW H
4acTOTOM KOJIeOaHU.



UccnenoBanne CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUe,
pesIoMIIEHUE, MOoJsipu3anus, U pakuus, UHTEpPEepeHIIus.

Tema 3. Onmuxa

I'eomerpuueckas onruka. IIpsMonnHEiHOE paclnpoCTpaHEHUE CBETa B
oaHopoaHou cpexne. JIyu cBera. TouedHbId HCTOYHHUK CBETA.

OTtpaxenue cBera. 3aKOHbI oTpaxkeHusi cBeta. [locTpoeHne n3oOpakeHuil B
IJIOCKOM 3€pKae.

[Ipenomienue cBera. 3aKOHBI MIPEIOMIICHUS CBeTa. AOCONIOTHBIN MMOKa3aTENb
npenomieHus. [lomHoe BHyTpeHHee oTpaxeHue. [IpenenbHblii yroja IOJIHOrO
BHYTPEHHETO OTPAXKEHUS.

Hucnepcust ceera. CnoxHbIi cocTaB Oenoro ceera. LIBer.

CobOuparomue u pacceuBaromue JuH3bL. ToHKas JjuH3a. DokycHOe
pacCTOSIHME W ONTHYECKas cuija TOHKOM nuH3bl. IlocTpoeHue n3oOpaxeHHil B
coOuparolmux U paccerBarolux JuH3ax. dopmyna TOHKOW JIMH3BI. YBEIWYEHUE,
JABAEMOE JINH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUUYECKON ONTUKH.

BomnoBas ontuka. HMuTtepdepenmus 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 TMpU NAJ€HHUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKkUMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckne yCTpOMCTBA M IPAKTHYECKOE IIPUMEHEHHE: OYKH, JIyIa,
doroamnmapaT, NPOSKIIMOHHBINA amnmapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHUKA, TUPPAKIIUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonuHEWHOE pPacIpOCTPAHEHUE, OTPAXKEHHE M IPEIOMIICHHE CBETA.
OnTtuyeckre npruOOpBHI.

[TonHoE BHyTpeHHEE OTpakeHUE. Monelb CBETOBOAA.

UccnenoBanne cBOMCTB N300paxKeHUM B JIMH3AX.

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, 1abopamoptule pabomaol



N3mepenue nokaszaressi NpeIoMICHHs CTEKIA.
HccnenoBanre cBOMCTB N300paKeHUI B JTMH3AX.
Habmonenue aucnepcuu cBera.

Pasznes 6. OcHOBBI ClIeIUAJIBLHON TEOPUU OTHOCUTEIBHOCTH
I'panuipl  TPUMEHUMOCTH  KJacCMYeckod — MmexaHuku.  [loctynaTsl
CHEUATbHOW TEOPUM OTHOCUTEIIBHOCTH: HWHBAPUAHTHOCTb MOXYJIS CKOPOCTH
CBETa B BAKyyM€, IPUHLIMI OTHOCUTEIIbHOCTA JWHILITENHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMENJICHHE BPEMEHU U COKpAILECHUE
JUTUHBI.
OHeprust U UMITYJIbC PENSATUBUCTCKON YaCTHLIBI.

CBsI3p Macchl C JHEPTUEH U UMITYJIBCOM PEIATUBUCTCKOM YaCTHULIbI. DHEPTHS
TIOKOSL.

Paszpnen 7. KBanToBas ¢pusuka

Tema 1. Inemenmul K6AHMOBOU 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. OnbiTel I1. H. JleGenena.

XUMHUYECKOE JICUCTBUE CBETA.

TexHuueckue ycTpocTBa W MPAKTHUECKOE MPUMEHEHUE: (POTOIIEMEHT,
dboTogaTumK, comHeUHast 6aTapesi, CBETOANOI.

Jlemoncmpayuu

®dotor(PheKT HA YCTAaHOBKE C [IMHKOBOM MJIACTHHOM.

UccnenoBanue 3akoHOB BHelTHEro GoTodddekra.

Ceeroguon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -HacTHIL.
[Lmanerapnas momens aroma. lloctynater bopa. M3nydenue u moriomieHue
(GOTOHOB TNpHU Mepexojie aroMa C OJHOI0 YPOBHSI SHEPIHMM Ha Jpyroi. Bumsl
criekTpoB. CIIEKTp YPOBHEW SHEPIUU aTOMa BOAOPOAA.

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

CrnoHTaHHOE U BBIHYKJICHHOE U3JTyUYCHHE.

TexHu4ecKre YCTpPOMCTBA U MPAKTUYECKOE NPUMEHEHHE: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

HaGntonenue nuHeyaThIX CIIEKTPOB U3ITYUYECHHUS.

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.

OTtkpeiTHE TpoTOHAa M HeWTpoHa. HykiionHas monens siapa ['eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30tormsr.

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

DHeprusi CBA3M HYKJIOHOB B siipe. Slaepubie cuinbl. JledekT macchl sipa.

SnepHble peakuuu. JlesieHue u cCUHTE3 AA€EP.

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

DneMeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.

MeTtonbl HAaOJIIOIEHHS U PETUCTPALIUU SJIEMEHTAPHBIX YACTHIL.

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, nabopamopnule pabomoi

HccnenoBanue TpEeKOB YacTHI] (110 TOTOBBIM (oTorpadusim).

Pasjaes 8. DiieMeHTHI ACTPOHOMUM M aCTPOPUMKH

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

Bun 3BénmHoro nHeba. Co3Be3ausi, spkue 3BE3JBI, INIAHETHI, WX BHUIUMOEC
JIBIDKEHHE.

ConHeyHast cucTeMa.

Connie. ComnHeuHass akTUBHOCTh. Mcrounuk sHeprur CoyHIIA U 3BE3.
3BE31bI, X OCHOBHBIE XapaKTEPUCTUKHU. JluarpamMma «CHEKTpaJIbHBIM KiacCc —
CBETUMOCTBY». 3BE3NBI TJIABHOH ITOCJIENOBATEIILHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTB» JUJISI 3BE3]l TJIABHOM IOCJIEIOBATEIILHOCTH. BHYTpeHHee cTpoeHue



3B&3/1. COBpEMEHHBIE MPEACTABICHUS O MPOUCXO0XKAEHUU U 3BodtonMU CollHIa U
3BE3/. DTAaIlbl KU3HU 3BE3].

Mnineunsiii Ilyte — nama I'anaktuka. Ilonoxkenne u nBmxenue CoaHLa B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBasapbl. YEpHbIE AbIpBI B sSApax
raJaKkTHUK.

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

Macmrabnas ctpyktypa Beenennoit. Meraranakruka.

Hepeménnpie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

Habmronenus: HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
NPWIOKEHUH I ONpe/IeTICHUS TOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be31usi CEeBEPHOTO MONYIIAPUs U SIPKUE 3BE3IBL.

Habmonenus B Teneckon Jlynsl, mianet, Mueunoro Ilytu.

O6o0mariee NOBTOpPeHUE

Ponb ¢u3zuku U acTpoHOMHM B JKOHOMUYECKOW, TEXHOJIOTHYECKOMH,
COIMAJIEHON M ATUYECKOU chepax MesTeTbHOCTH YeIOBEeKa, POIb U MECTO (PH3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4HO KapTHHE MHpA, poJib (U3HUUECKON TEOPUHU
B (GOpPMHpPOBAaHUM TIPEJCTABICHUNA O (U3UYECKON KapTHUHE MHUpa, MECTO
dbusznyueckoil KapTHHBI MHUpaA B OOIIEM PsIIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABIEHUN O PUPOJIE.

MexnpeaMeTHbie CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce ocymiecTBIsi€TCS C
YYETOM CONEPKATEIBHBIX MEXIIPEIMETHBIX CBS3€A C KypCaMH MAaTE€MAaTHKH,
OuMoI0TNH, XUMUH, Teorpadi U TEXHOJIOTHH.

Meoicnpeomemnvle nonsimusi, CBSI3aHHbIE C M3YyYEHUEM METOJIOB HAYYHOI'O
NO3HAHUS: SIBJICHUE, HAy4HbIH (akT, rumore3a, (u3MUecKas BEIMYMHA, 3aKOH,
Teopus, HAOTIOCHNE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEh, H3MEPEHUE.

Mamemamuxa: pemIEHHWE CHCTEMBl YpPaBHECHHH, TPUTOHOMETPUYECKUE
(GYHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl U MX IPOEKLUMU HA OCH KOOPAUHAT, CIIOKECHHE BEKTOPOB,
MPOU3BOJIHBIE 3JIEMEHTAPHBIX (PYHKIMI, MNpPU3HAKK MOAOOUS TPEYroJbHHUKOB,
onpeieNIeHne WIoNaau oCKuX GUuryp u oobEmMa Tel.

buonocusa: »nekTpuueckue SBICHUS B SKUBOW MPUPOJE, KoJieOaTeabHbIE
JIBW)KEHUSI B )KUBOU MPUPOJIE, ONTUYECKUE SIBJICHUS B KUBOU IIPUPOAE, ACUCTBUE
paananuy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTALUIMYECKAs] CTPYKTypa TBEPABIX
T€1, MEXaHU3Mbl OOpa30BaHMSI KPUCTAJUIMUECKOW PpEIIETKH, CHEeKTpalbHbIN
aHaJn3.



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

Texnonocusi: JIMHUAW DBJEKTpOIlepeAayd, TIeHEepaTop MEepPEeMEHHOr0 TOKa,
AJIEKTPOJBUTraTENlb, WHAYKIMOHHAS I1€4Yb, pajap, PajiHuONpHUEMHUK, TEIEBHU30p,
anTteHHa, TeinedoH, CBY-meub, NMpOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
coJiHeyHas Oarapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUMS ITPOI'PAMMBI 110
®OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHMUSA

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

JIMUHOCTHBLIE PE3YJIbTATBI

JIn4HOCTHBIE PE3YyIbTAThl OCBOCHUSI yueOHOro npeaMera «Du3nkay T0IKHBI
OoTpaxkaTb TOTOBHOCTh M CIOCOOHOCTH OOYYaromiuxcsi PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH MO3WUIMEH JHWYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXIEHHH, COOTBETCTBYIOIIUX
TPAIUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHUE KU3ZHEHHOTO
OMbITa W OMbITA AEATEIBHOCTUA B MPOLIECCE pean3allii OCHOBHBIX HaIpaBICHUI
BOCIIUTATENIbHOU JIEATEIbHOCTH, B TOM YHCJIE€ B YACTH:

1) rpamaaHCKOro BOCIMTAHMSA:

c(hOpMUPOBAHHOCTH TPAXKIAHCKOM MO3UIIUKM O0YUAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT' O WJIEHA POCCUICKOT0 OOIIECTBA;

NPUHITHE  TPAAWIMOHHBIX  OOIEYEIOBEUECKMX T'YMAHUCTUYECKUX W
JEMOKPATUYECKHUX LIEHHOCTEM;

FOTOBHOCTh BECTU COBMECTHYIO JECSATEIBHOCTh B MHTEpPECAX TPaKIaHCKOIO
0O0IIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUHN B 00pa30BaTEIbHON OpraHU3allny;

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 VUJIEHTUYHOCTH,
NaTpUOTHU3MA;

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

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, ITUUECKOTO MTOBEICHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAallMI0O M MPUHUMATh OCO3HAHHBIE PEIICHMS,
OPUEHTHUPYACh HAa MOPaJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCIE B
JESATEIbHOCTHA YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMUYUBOTO Oy IYIIEro;

4) 3C¢TeTHYECKOr0 BOCTIMTAHMSA:

3CTETUYECKOE OTHOLIEHHE K MHUPY, BKJIKOUYas SCTETUKY HAYYHOIO TBOPYECTBA,
npucyimero GU3nIecKoi HayKe;



5) Tpya0BOT0 BOCTIMTAHUSI:

UHTEPEC K pa3IMyHbIM cepaM MNpOPECCHOHAIBHON AESITEIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3MKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOD
Oynyie nmpodeccuu U peaaTn30BbIBATh COOCTBEHHBIE KU3HEHHBIE TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30oBaHUIO U CaMOOOPa30BaHUIO B 00JACTH
(bU3MKH Ha POTSKEHUU BCEU KU3HU;

6) 3K0JI0rHYecKOro BOCITHTAHUSI:

c(OPMUPOBAHHOCTh HKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHHE TIJ100aJIbHOIO
XapakTepa dKOJIOrHUYEeCKUX MpooIieM;

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

pacliupeHue OmbITa JEATEIbHOCTH HKOJOTMYECKON HalpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3HUKE;

7) IEHHOCTH HAYYHOT0 MO3HAHMA:

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

OCO3HAaHHME LIEHHOCTH HAy4YHOM JEATEIIbHOCTH, TI'OTOBHOCTH B IPOLECCE
U3y4eHHs  (U3MKKM  OCYIIECTBJISATh  NPOEKTHYIO U HCCIENOBATEIbCKYIO
NEeATENbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YUeOHbIE HeiiCTBUS
ba3oBble JJornueckue JaeiicTBuA:
CaMOCTOSITEIbHO  (OpMyNIMpOBaTh U aKTyaJIM3UPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENENISITh eI JEATEIBbHOCTH, 3a/1aBaTh IMApaMETPbl M KPUTEPUU HX
JIOCTHKCHUS;
BBIABJISAITH 3aKOHOMEPHOCTM W MPOTUBOPEYMS B  pacCMaTPUBAEMBIX
(bU3UYECKUX SBJICHUSX;
pa3pabarpiBaTh IUIAH PEIICHHS MPOOJIEMBbI C YUETOM aHAIM3a HMEIOIIMXCS
MaTepHalbHbIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBBI B JICATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
1[EJIIM, OLICHUBATh PUCKH MOCJIEACTBUIN AEATEIbHOCTH;
KOOPJMHUPOBATh W  BBINOJHATH pabOTy B YCIOBUSX  PEaIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUU KU3HEHHBIX TPOOIEM.
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 FTOTOBHOCTBIO K CAMOCTOSITEIBHOMY HOHMCKY
METOJIOB pElIeHUs 3a/ay (PU3UUYECKOrO COJAEpk aHUsl, MPUMEHEHHUIO Ppa3IMYHBIX
METO/I0B ITO3HAHUS;

BJAJ€Th BHUJAMU JIEATENbHOCTH 110 IMOJYYEHHUIO HOBOIO 3HAHUS, €ro
UHTEpIpETalii, MpeoOpa3oBaHUI0O W TMPHUMEHEHUI0 B Pa3jMYHBIX Y4eOHBIX
CUTYallMsIX, B TOM YHCJIE TIPU CO3/IaHUU YUYEOHBIX MTPOEKTOB B 00JaCTH (PU3UKHU;

BBISIBJISITh NIPUYMHHO-CJIEACTBEHHBIE CBSI3W M aKTyaJU3UpoOBaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pelIeHHs, HaXOAWUTh apryMEHThl JJIs JI0Ka3aTelbCTBa
CBOMX yTBEP)KIICHUH, 3a7aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS;

aHANIM3UPOBATh TIOJYYCHHBbIE B XOJE€ PEIICHHUs 3aJayd Pe3yJbTaThl,
KPUTHYECKU OLIEHUBATH UX JIOCTOBEPHOCTH, POTHO3UPOBATH NU3MEHEHHE B HOBBIX
YCIIOBUSIX;

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

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLICHUBATh NPUOOPETEHHBIH OIBIT;

yMeTh TIEPEHOCHTHh 3HaHUS MO (U3UKE B MPAKTUUYECKYIO O0OJIacTh
KU3ZHENEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JacTeill;

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

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE ATbTEPHATUBHBIC PEIICHHUS.

PabGora ¢ undpopmaumeii:

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

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpPEICTBa  HMH(POPMAIMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHA B PEHICHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3AI[MOHHBIX
3aja4 ¢ COONIOIGHHEM TpeOOBAaHUN DJPrOHOMHMKH, TEXHUKU O€3011aCHOCTH,
TUTHUEHBI, PECypcoCOEpeKEeHMs, IpPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(OPMAIIMOHHON 0€30IMacCHOCTH;

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 YHHBeEpPCAJbHbIE Y4eOHbIe TelCTBUS:
OCYIIECTBJISATh OOIICHHWE Ha Yypokax (U3MKH W BO BHE-YpPOUHOU
TESATENHHOCTH;



pacmo3HaBaTh NPEANOCHUIKM  KOH(MIWUKTHBIX CUTyalliii W CMsT4YaTh
KOH()JIUKTBI;

Pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUSI C HUCIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

IIOHMMATh W MCIIOJb30BaTh MPEUMYIIECTBA KOMAHIHOM W WHIWBHAYaJIbHOU
paboThI;

BBIOMpAaTh TEMATHUKY U METOJbl COBMECTHBIX JEHUCTBUN C Y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KaXKJI0TO YICHA KOJUICKTUBA,;

MPUHUMATh eI  COBMECTHOW  JEATEIbHOCTH, OpPraHU30BBIBATH H
KOOPAWHHUPOBATh JACHUCTBUS MO €€ JOCTHXKEHUIO: COCTABIATH IUIaH JEUCTBU,
pacrpenensaTh pojad C Yy4€TOM MHEHHUM YYacCTHUKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM paboTHhI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KaXKIOrO YYaCTHHKA KOMAHIbI B
o0l pe3ysbTar 1o pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TMPOEKTHI, OIECHUBATHL WAEHU C TO3UIMA HOBU3HBI,
OPUTMHAJILHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATETMYECKOE TOBEIECHUE B Pa3JIMYHBIX
CUTYyaIUsX, IPOSIBISITh TBOPUYECTBO U BOOOPaKEHUE, OBITH MHUIITUATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITETTLHO OCYIIECTBIISATh MO3HABATEIBHYIO NIEATEHOCTh B 00JaCTH
GU3MKH W acCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYITUPOBATH
COOCTBCHHBIC 3a]1aUH;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PELIEHUS PACUETHBIX W KayeCTBEHHBIX
3a/1a4, TUTaH BBITIOJTHEHUS MPAKTUYECKONW paOOTHI ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MTPEANOUYTEHUI;

JaBaTh OLICHKY HOBBIM CUTYAaIlUsM;

pacHIMpATh paMKH Y4eOHOT0 MpeAMeTa Ha OCHOBE JTMUHBIX MPEANOUYTECHUI;

JieNaTh OCO3HAHHBIA BBIOOp, apryMEHTUpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 34 PEILICHHUE;

OLICHMBATh MPUOOPETEHHBIN OMBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JPYIULIMU B 00JacTH
(bu3KMKHU, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, S)MOLMOHAJIBHBIA HHTEJICKT:

JlaBaTh OIIEHKY HOBBIM CHUTYyalldsM, BHOCUTh KOPPEKTHUBBLI B JICSITEIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIENISIM;

BJIQJCTh HABBIKAMHU  TIO3HABAaTEIBHOW  pEQUIEKCUU KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHUCTBUM UM MBICIUTENBHBIX TMPOLECCOB, HX PE3YJbTaTOB U
OCHOBAHUI;



UCTIOJIb30BaTh MPUEMBI peIIeKCUH TSI OLIEHKH CUTYyalliu, BEIOOpa BEPHOTO
penieHus;

yMETh OIICHUBAaTh PUCKHM W CBOEBPEMEHHO NPUHUMATh pEIICHUS MO0 HUX
CHUKEHHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl JPYrUX MpPH aHAIN3€ PE3YIbTATOB
NesATEeTbHOCTH;

PUHUMAThH ceOsl, TOHMUMAasi CBOM HEJIOCTATKH U JJOCTOMHCTBA;

IPUHUMATh MOTHBBI M apryMEHThl JpYrUX NpPU aHalIu3€ pe3yJbTaToB
NEeSATENbHOCTY;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OIIUOKHU.

B mporiecce qocTmkeHUs JTUYHOCTHBIX PE3YIbTATOB OCBOCHHS MPOTPAMMBI
no ¢u3MKe i1 YPOBHSA CpeaHero ooOmero oOpa3oBaHUS Yy OOyYaroIIUXCs
COBEPIIIECHCTBYETCS AMOIMOHAIbHBIN WHTEJUJIEKT, MpeAnoJiaraomii
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUsl, BKIIIOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHATBHOE
COCTOSIHUE, BUETh HANPABICHUS Pa3BUTHUA COOCTBEHHOW IMOIIMOHAILHOMN cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETyJIUPOBaHUS, BKIIIOYAIONIETO CAMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEJCHHE, CIIOCOOHOCTH aJalTUPOBAThCA K
AMOIMOHAIILHBIM U3MEHEHHSIM U MPOSIBIISITH THOKOCTD, OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEW MOTHMBALIMH, BKIIIOYAIOLIEH CTPEMIICHHE K JOCTHKEHHUIO LIENU U
yCcIexy, ONTUMU3M, WHUIIUATUBHOCTb, YMEHHUE ACHCTBOBATh HMCXOJs U3 CBOMX
BO3MOKHOCTEM;

AMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATBLHOE COCTOSTHUE
JIPYTUX, YYUTHIBATb €ro IMpPU OCYIIECTBICHUU OOIICHHUS, CIIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEIKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATH OTHOIICHHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCS, TIPOSBIATh MHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATDBI

K koHny oOyuenus B 10 kuacce mpeaMeTHble pe3ynbTaTbl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpaX pPojb U MecTo (GU3MKKA B (OPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHpPa, B PA3BUTHUM COBPEMEHHOU TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIIOAEH;

YUUTBIBATh TPAHUIBl NPUMEHEHUS HW3YyYEHHBIX (PU3NYECKUX MOJENeil:
MaTepHualibHas TOUKa, MHEepIMabHAs cucTeMa OTcuéra, abCOoNOTHO TBEPIOE TEIO,
WJCaJIbHBIN ra3, MOJEIHU CTPOCHHUS Ia30B, )KUIAKOCTEH U TBEPIABIX TEN, TOYCUHBIN
ANEKTPUUECKUI 3apsij NpU PELICHUH PU3NYECKUX 3a]1ay;



pacrno3HaBaTh (PU3NUECKHE SIBICHUS (IPOIECCH) U OOBSICHATH WX HA OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJISPHO-KMHETUUYECKON TEOpUU CTPOECHMS BELIECTBA U
ANEKTPOJMHAMUKHU:  pPaBHOMEPHOE M  PABHOYCKOPEHHOE  MNPSIMOJUHEHHOE
IBW)KEHUE, CBOOOAHOE TMaJeHUE TeJ, IBMKEHHUE 110 OKPY)XHOCTH, HHEpLus,
B3auMozelcTBrE Tel, Tuddy3us, OpOyHOBCKOE IBIKCHHUE, CTPOCHUE JKHUJIKOCTEH
U TBEPABIX TEJl, U3MEHEHUE 00bEMA TEJ MPU HArPEeBaHUM (OXJIAKIEHUH), TEIIIOBOE
paBHOBecHE, UCHApeHHe, KOHJEHCAIMs, IJIaBJIEHUE, KPUCTAIM3AlMs, KUIIEHUE,
BJIQKHOCTb BO3/1yXa, MOBBIILICHUE AaBJICHUS ra3a pu €ro HarpeBaHuu B 3aKPHITOM
cocyle, CBSI3b MEXKIYy IapaMeTpaMd COCTOSHUS Ta3a B  HM30IpoLeccax,
ANEKTpU3aLUs TEN, B3aUMOAECHCTBUE 3aPs/I0B;

OIHCHIBAaTh MEXAHWYECKOE IBIKEHHE, HCIONB3Yys (pU3MUecKre BETUYHHBI:
KOOpJMHATa, IyTh, IEPEMEIIEHHE, CKOPOCThb, YCKOPEHHME, Macca Tena, CHJIA,
UMIYJIbC TeNa, KHHETHYECKas SHEPrus, MOTEHIMaIbHAs YHEPrHs, MeXaHHUecKas
paboTa, MeXaHW4YecKash MOIIHOCTh; MpPH OINUCAHUU MPaBWIBHO TPAKTOBATH
(U3NYECKUl CMBICI HCHOJB3YEMBIX BEJIWYMH, WX OOO3HAYEHUS U EIUHMIIBI,
HaXoAUThb (OPMYJIbl, CBSA3BIBAIOLINE JTAHHYIO (PU3MUECKYIO BEIMUUHY C JPYTUMHU
BEIMYNHAMU;

OMKCHIBATh M3YyUYEHHBIE TEIUIOBBIE CBOMCTBA TE€l M TEIJIOBBIE SIBICHMUS,
UCHOIb3ys (U3MYECKHWE BEIUYMHBL: JaBJICHUE Tras3a, TemIepaTrypa, CpeaHss
KUHETUYECKAasi SHEPrUsl XaOTUYECKOTO JBMKEHUS MOJIEKYJ, CpEeIHEKBaapaTUYHasl
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHSs 3HEprusi, pabora rasa,
KO3 (DUIMEHT TMOJIE3HOTO JIEWCTBUS TEIJIOBOTO JIBUraTeis; IMpH ONUCAHUU
IOPaBUJIBHO TPAKTOBAaTh (U3NYECKUH CMBICI MCIOJNb3YEMbIX BEIMYUH, HX
0003HAUEHUS W EOUHUIIBI, HAXOIUTh (OPMYJIbL, CBS3BIBAIOLIUE JIAHHYIO
($u3nUYeCcKy0 BEIUYNHY C IPYTUMHU BEIMYUHAM;

OINKCHIBATh U3YUYECHHBIE IEKTPUUECKUE CBOMCTBA BEIIECTBA U AIEKTPUUECKUE
BJICHUS (IIPOLIECCHI), UCIONB3Ysl (PU3NYECKUE BEJIUUMHBI: IEKTPUUECKUHN 3apsil,
AJIEKTPUYECKOE T0JIe, HANPSXKEHHOCTD IOJISA, MOTEHLIHA, Pa3HOCTh MOTEHIHAJIOB;
Opd OMNHCAHUM TPABWJIBHO TPAaKTOBAaTh (DU3MUECKUNW CMBICT HCIOIb3YEMBIX
BEIIMUMH, MX OOO3HAUEHMS W EIAUHMIBI; YKa3bplBaTb (OPMYJbI, CBSI3BIBAIOIINE
JaHHYIO (PU3MUYECKYIO BEJIUUHUHY C IPYTMMH BETUUMHAMU;

aHAJIM3UPOBATh (PU3MYECKHE MPOLIECCHl U SBICHHS, HUCIONb3Yys (U3NUECKUE
3aKOHBI ¥ MPUHLMUIIBL: 3aKOH BceMupHoro tsarotenus, |, Il u 1l 3akonsr HeroToHa,
3aKOH COXpPaHEHWs MEXaHWYECKOM DSHEpPIuM, 3aKOH COXPAHEHUS MMILYJbCa,
OPUHLMUIT CYNEPHO3ULMHM CHUJI, NPUHIUI PAaBHONPABUS HHEPLUUAIBHBIX CHCTEM
OTCY€Ta, MOJIEKYISPHO-KUHETHUYECKYI0 TEOPUI0 CTPOCHHS BEILECTBA, TIa30BbIE
3aKOHBI, CBA3b CpPEHEW KMHETHUYECKOW SHEPIHH TEIUIOBOTO JABMKEHHUS MOJIEKYJ C
a0COJIIOTHON TeMIiepaTypoM, MepBbIi 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAaHEHUS
AIIEKTPUYECKOr0 3apsna, 3akoH Kynona, mpu 3TOM pasnuyaTh CJIOBECHYIO



(GbOpMyIHPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAKEHUE W YCIOBHUS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIIMIBI JIEHCTBUSA MAIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuyarh YCJIOBHS MX O€30MAacCHOr0 HCIIOJNIb30BAaHUS B
MOBCEIHEBHOM KU3HU;

BBIMIOTHATh JKCHEPUMEHTHl IO HCCIENOBAaHUIO (PU3UYECKHX SBICHUN U
NPOIIECCOB C HCMONB30BAaHUEM TMPSMBIX M KOCBEHHBIX H3MEpPEHHH, MPH 3TOM
dbopmynupoBath TpoOJeMy/3aady W THUIOTE3y Y4eOHOro IKCIEPHUMEHTA,
coOupaTh YCTAaHOBKY U3 MPEMAJIOKEHHOTO OOOpYyIOBaHUS, MPOBOAUTH OIBIT U
bopMyIUpPOBaTh BHIBOJIBL;

OCYIIECTBIIATH MPSMbIC U KOCBEHHBIC U3MEPCHHS (PH3NUSCKUX BEIMYMH, TIPH
TOM BBIOMPATh ONTHUMAJBHBIN CIOCOO M3MEPEHHS M HMCIOJIb30BaTh H3BECTHHIC
METObI OLIEHKH MTOIPEIIHOCTEN N3MEPEHNM;

UCCIIEZIOBATh  3aBUCHUMOCTH  MEXIYy  (PU3MYECKUMH  BEIUYHMHAMH  C
UCIIOJIb30BaHUEM TMPSAMBIX HM3MEPEHHM, MPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
bukcUpoBaTh PE3YNbTATHl IMOJYYECHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B
BUe Tabnuil u rpaduKoB, AeJaTh BHIBOJABI IO Pe3yIbTaTaM HCCIEI0BaHNUS,;

coOJro1aTh MpaBuia 0€30MacHOrO TpyAa MPU MPOBEACHUU UCCIEAOBAaHUN B
paMKax y4eOHOTrO »HKCIIEPUMEHTa, Y4eOHO-UCCIIEeIOBATEIbCKON W MPOEKTHOMU
JESITEIbHOCTA C HCIOJB30BAaHUEM H3MEPUTENIbHBIX YCTPOMCTB M J1aOOpaTOpPHOIO
000py10BaHUS;

pelmarb pacy€THble 3aJaud C SIBHO 3aJaHHOM (PU3MYECKOW MOJEINbIO,
UCTIOJNB3Ysl (PU3MUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAIN3a YCIOBHS 3a/1auu
BBIOWpATh (PU3NYECKYIO MOJEIb, BBIJACIATh (PU3NUECKHE BEIUYUHBI U (HOPMYIIHI,
HEoOXOoANMBIE ISl €€ pellieHusi, MPOBOAUTh PACUYEThl U OLEHUBATH PEATbHOCTD
MOJTyYEHHOTO 3HaUYCHUS (PU3NUECKOIN BETUINHBI;

pelaTh Ka4eCTBEHHbIE 3a/1a4: BBICTPAUBATD JIOTHYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PACCYKIECHUH C OMOpOMl Ha H3Y4YCHHbIE 3aKOHbI, 3aKOHOMEPHOCTH H
busznueckue sIBICHMUS;

UCIIONIb30BaTh ~ MpPU  PELIEHWH  y4eOHBIX  3aJa4  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU JIJISl TIOMCKA, CTPYKTYPUPOBAHUSA, UHTEPIIPETALIH
U TIPEJICTaBIICHUs Y4eOHON M HAyYHO-TIOMYJSIpHOU MH(OpMAIUY, TTOYICHHOW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOIYYaeMYI0 HH(OPMALIHIO;

IPUBOJIUTH MPUMEPHI BKJIAJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE TMPOIIECCOB OKPYXKAIOIIETO MHpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHUS MO (PU3MKE B MOBCEAHEBHOM >KU3HU
JUTsl obecriedeHus: 6€30MacHOCTU MpU OOpaleHUU ¢ MPUOOpPaMU U TEXHUYECKUMU



YCTPONCTBAMHU, JIJISi COXPAHEHUS 37I0POBbS M COOJOICHUS HOPM JKOJOTUYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEIE;

paboTtaTh B TpyNme C BBIOJHEHUEM Pa3JIMYHBIX COIUAIBHBIX POJIEH,
IUTAHUPOBATh pabOTy TPYMIMbl, PAIUOHAIBHO paclpeneisTh OO0SI3aHHOCTH W
IUTAHUPOBATh AEATEIbHOCTh B HECTAHNAPTHBIX CUTYALUAX, AJICKBATHO OLICHUBATH
BKJIQJ] KQXKJIOTO U3 YYaCTHUKOB TPYIIIILI B PEIICHUE pacCMaTpUBAEMOM TPOOTIEMBI.

K konny obyuenuss B 11 kJjacce mnpeaMeTHble pe3ysbTarbl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUH:

JIEMOHCTPUPOBATh Ha TMPUMEPaX POJb U MeCTO (U3NKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPA, B Pa3BUTUH COBPEMEHHOW TEXHUKH WU
TEXHOJIOTHM, B IMPAKTUYECKOM NEATEIBHOCTH JIFOACH, LEITOCTHOCTh M E€IUHCTBO
bu3nyuecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMECHEHHUS W3YYEHHBIX (PU3MUECKUX MOJENCH:
TOYEUHBIN IEKTPUYECKUN 3apsl, JIyd CBETA, TOYECYHBIM UCTOYHHK CBETA, SACpHAs
MOJIeTIb aTOMa, HYKJIOHHAs MOJEIb aTOMHOIO Sijpa MpH pelIeHUH (PU3NYECKUX
3ajad;

pacmo3HaBaTh (PU3NYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB DJICKTPOJMHAMUKHN M KBAHTOBOU (DM3UKU: DJICKTPUUECKAs MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JEHCTBHS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMarHUuTHas WHAYKUHWS, JEUCTBUE MArHUTHOIO IO Ha
MPOBOJHUK C TOKOM M JBIKYIIMWUCS 3apsii, AJEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, TPSAMOJIMHEMHOE PACHPOCTPAHEHUE CBETA, OTPa)XXEHUE, IPEIOMIICHHE,
uHTeppepeHnus, audpakuus W TOJSpHU3alMs CBETa, JUCIEPCUsl  CBETa,
dotoanekTpuaeckuit 3pdekt (poroaddekrt), cBeTOBOE NaBICHUE, BOSHUKHOBEHHE
JMHENYATOrO CHEKTpa aroMa BOAOPOJA, €CTECTBEHHAass M HCKYyCCTBEHHAas
PalMOAKTUBHOCTb;

OMKCHIBATh W3Y4YEHHBIE CBOMCTBA BEIIECTBA (DJEKTPUUYECKHE, MAarHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTb  pPa3jIMYHbIX  Ccped) U
AJEKTPOMArHUTHBIC SIBIICHUS (MIPOLECCHI), UCMONB3Yysl (PU3NUECKHUE BEIUYUHBI:
ANEKTPUYECKUIN 3apsl, CWIA TOKA, DJIEKTPUUYECKOE HANPSKEHUE, DIIEKTPUUYECKOE
COMPOTHUBJICHUE, Pa3HOCTh MOTEHIIMAIOB, 3JEKTPOJBIDKYIIAs CHiia, paboTa TOKa,
UHIYKIHUST MarHUTHOrO mojsi, cuia Ammepa, cwia JlopeHila, MHIYKTUBHOCTb
KAaTyIIKHA, SHEPrus SJCKTPUUECKOrO W MATHUTHOI'O MOJIEW, MEPUOJ U YacToTa
KoneOaHuii B KoyieOaTeNbHOM KOHTYpe, 3apsiji U CWiIa ToKa B IIpolecce
TapMOHUYECKUX AJIEKTPOMAarHUTHBIX KoJieOaHUl, (OKYCHOE pacCTOsSTHUE U
ONTUYECKAs] CHUJIa JIMH3bI, MPU OINHUCAHUU MPABUIBHO TPAKTOBATH (PU3MUECKUU
CMBICI UCIIOJIb3YEMbIX BEJIUYMH, HMX OOO3HAUYECHUS U EIMHUIIBI, YKa3bIBaTh
dbopMyIibl, CBS3bIBAIOIIME JaHHYIO (PU3MUECKYI0 BEIMYMHY C JAPYTUMU
BEJIMYMHAMU;



ONKCHIBATh W3yYEHHBIC KBAHTOBBIC SIBICHHUS ¥ TMPOIECCHI, HCIOIB3YS
¢bu3nueckre BEIMYWHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JJTMHA BOJHBI |
JacTOTa CBETA, SHEPTUS U UMITYJIbC (OTOHA, IEPUOJT TIOJypaciiaia, SHEPT sl CBI3U
ATOMHBIX SIZIep, MPU OINMUCAHWU TPABWIBHO TPAKTOBaTh (PUIUYECKUIA CMBICIT
UCTIONIb3YEeMbIX BEIIMYMH, WX OOO3HAYEHHUS M €IWHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBSBBIBAIONIUE JIAHHYIO (U3WYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMH,
BBIYHCIISATH 3HAYCHUE (DU3NICCKON BEITMYHHEI;

aHANMM3UPOBATh (PU3UUYECKHE TMPOIECCHl U SBIICHUS, UCIONB3YS (U3HUECKUE
3aKOHBI W MPUHIUTIEL: 3aKOH OMa, 3aKOHBI TOCTIEAOBATEILHOTO U MapauIeTbHOTO
COCIMHEHUS TPOBOMHUKOB, 3akoH Jlkoyns—JIeHma, 3aKOH SJIEKTPOMArHUTHOW
WHIYKITMH, 3aKOH MPSIMOJIMHEHHOTO PacpOCTPAHCHHS CBETa, 3aKOHBI OTPaKCHHUSI
CBETa, 3aKOHBI IMPEJIOMJICHUS CBETa, ypaBHeHHE ODWHIITEHHa g Gortorddekra,
3aKOH COXPAaHCHHS DHEPTUH, 3aKOH COXPAHCHHS HUMITYJIbCA, 3aKOH COXpaHEHUS
ANEKTPUUECKOTO 3aps/ia, 3aKOH COXPAHECHHS MacCOBOTO YHCIIA, IMOCTYJAThl bopa,
3aKOH PaIMOAKTUBHOIO pacmajia, Mpy 3TOM pasiinyaTh CIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYECKOE BBIPAKEHHWE U YCJIOBHS (TpaHUIBI, 00JIACTH)
IPUMEHUMOCTH,

OTIpEIeNATh HAMIPaBJICHUE BEKTOPA WHIYKIIMA MAarHUTHOTO TTOJIS TTPOBOTHUAKA
C TOKOM, cujibl Ammnepa u cuibl JlopeHna;

CTPOUTh W OIKCHIBATh HM300paKEHHUE, CO3/1aBA€MOE ILJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJTHATH JKCIEPUMEHTBI TI0 HCCIECIOBAaHUI0 (U3UYECKUX SBICHUNW W
IPOLIECCOB C HCIOJb30BAaHUEM TNPSIMBIX M KOCBEHHBIX HM3MEPEHHUI: TMPHU 3TOM
dbopmynupoBaTth TpoOJeMy/3amady W THIOTE3y Yy4eOHOro IKCIIEpUMEHTA,
coOupaTh YCTaHOBKY W3 TMPEIIOKEHHOTO OOOPYIOBAaHHWS, MPOBOAUTH OIBIT U
dbopMyIUpPOBATh BHIBOJIBL;

OCYUIIECTBIISTh MPSIMbIE U KOCBEHHBIE U3MEPEHUS] (PU3UUECKUX BEIUYUH, MTPH
ATOM BBIOMpaTh ONTUMAJBHBIA CHOCOO M3MEPEHUS W HWCIOJIb30BaTh W3BECTHHIC
METOBI OLIEHKH ITOIPEIIHOCTEN H3MEPEHN;

UCCJIEIOBAaTh 3aBUCUMOCTH (PU3MYECKUX BEJIUYMH C MCIOJIb30BAHUEM
OpSIMBIX HU3MEPEHHI: TMpPU HSTOM KOHCTPYHUPOBATh YCTaHOBKY, (DUKCHUPOBATH
pEe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (M3MYECKUX BEIMYHMH B BHUJE TAOIUI] U
rpaduKoOB, ATaTh BHIBOABI IO PE3yJIbTaTaM UCCIICIOBAHMUS,

coOII01aTh MpaBmiia 0€30MacCHOro TpyAa MPHU MPOBEACHUU HCCIEAOBAaHUHN B
paMKax y4eOHOTO OHKCIIEPUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKON W MPOEKTHOMU
JEATENHbHOCTA C WCTOIh30BAHUEM H3MEPHUTEIBHBIX YCTPONCTB M JIAOOPATOPHOTO
000py10BaHUS;

pemaTth pacuéTHbIe 3a7a4dl C SBHO 3aJlaHHOW (DU3UYECKONW MOJIETBIO,
UCTIONB3Ysl (PM3MUECKUE 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHAJM3a YCJIOBUS 3a/a4u



BEIOWpATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BEIUYUHBI U (HOPMYIIHI,
HEOOXOIUMBbIE NIl €€ pelleHUs, NPOBOAUTH PAcCUYEThl M OLICHHBATh PEAIbHOCTb
NOJyYEHHOI'0 3HAYeHUSI PU3NYECKON BETUUNHBL;

pelaTh KaueCTBEHHbIE 3a/1a4d: BBICTPAUBATD JIOTUYECKH HETIPOTHUBOPEUUBYIO
LEMOYKY pacCyXICHUM C OMOpON Ha HU3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
bu3nYecKue sIBJICHNUS;

UCIIONIb30BaTh ~ MpPU  PELIEHWH  y4eOHBIX  3aJa4  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJOTUU JIJISl TIOUMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIINH
U TIPEJICTaBIIeHUs Y4eOHON M HAy4YHO-TIOMYJSIPHOU MH(OpMAIIUHY, TTOIYICHHONW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJTM3UPOBATH MOIYYaeMyI0 HH(OPMALIHIO;

OOBSCHATH TPUHIUIIBI JEHCTBUS MAaIlWH, TMPUOOPOB M TEXHUYCCKUX
YCTPOKMCTB, pa3inydaTh yCIOBUSA WX OE30MMACHOT'O HCIIOIH30BAHUS B TMOBCEIHEBHON
KU3HU;

IPUBOJIUTH MPUMEPHI BKJIAJAa POCCUMCKUX U 3apyOEKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXKAIOIIEr0 MHUpa, B PAa3BUTHE
TEXHUKU U TEXHOJOTUH;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAHMS MO (PU3MKEe B TOBCETHEBHOW KU3HH
JUTsl o0ecriedeHusi 0€30MacHOCTH MpU OOpAILEHUU ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPONCTBAMHU, JIJISi COXPAHEHUS 370POBbS M COOJIOJEHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUSI B OKPY KAIOIIEH CPEAE;

paboTaTh B TpyIIle C BBIIOJHEHUEM Pa3IUYHbIX COLMAJIBHBIX pPOJIEH,
IUIAHUPOBATh padOTy TpyNIbl, PAUUMOHAIBHO pacHpelnensTh OO0SI3aHHOCTU U
IUTAHUPOBATh JIEATEILHOCTh B HECTAHAAPTHBIX CUTYaAllUAX, aJI€KBATHO OLIEHUBAThH
BKJIAJT K&KJIOTO M3 YYACTHUKOB TPYIIIHI B PEIICHUE PACCMATPUBAEMOM TIPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Koan4yecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB u TeM uugpoBbIie
Ne ni/m P KonTpoasnbie  IIpakTnueckue (1upp )
NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
Paznen 1. PU3UKA U METO/JAbI HAYUYHOI'O ITO3HAHUS
bu6nmoreka [IOK
1.1 ®du3uKa 1 METOAbI HAYYHOT'O MO3HAHMS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
bubmuorexa [IOK
21 Kuniemaritka > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Aunamika https://m.edsoo.ru/7f41bf72
bubmuorexa [IOK
2.3 6 1 1
3aKOHBI COXPAHEHHUS B MEXaHHUKE httos://m.edsoo.ru/7fA1bf72
Hroro no pazueny 18
Pa3nen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubmuotexa [IOK
' TEOpHH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
32 OCHOBbI TEPMOAMHAMHIH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bub6mmoreka [IOK

®a3oBbIE Nepexoabl

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



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

Uroro no pazgeny

Paznen 4. DJIEKTPOAUHAMUKA

24

bubmuorexa [IOK
41 IICKTPOCTATHKA 10 https://m.edso0.ru/7f41bf72
4 [locTostHHBIN nekTpuUecKuil TOK. Toku B 12 bubnmoreka [JOK
' Pa3IMYHBIX Cpelax https://m.edso00.ru/7f41bf72
Wroro no pazneny 22
PezepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/1esi0B U TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Paznen 1. 9JIEKTPOANHAMUKA
11 MarunuTHoe noje. IeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' UHIYKIHS https://m.edso0.ru/7f41c97c
Hroro no pazueny 11
Pa3nen 2. KOJIEBAHUSI U BOJTHbBI
21 MexaHu4eCKHUE U JIEKTPOMArHuTHbHIE 9 1 bubnuorexa [JOK
' KoJ1e0aHus https://m.edsoo.ru/7f41c97¢
MexaHWYeCKHEe U DJICKTPOMArHUTHBIC bu6nmoreka [IOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 O 10 3
frmka https://m.edsoo.ru/7f41c97c
Hroro no pazueny 24

Pasznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OcCHOBBI crielIMaIbHON TEOPUH 4 1 bu6mmoreka [IOK
' OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Htoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
Bbu6moreka [JOK
4.1 i 6
MEMEHTEI KBARTOBOI OIITHKH https://m.edsoo.ru/7f41c97c
4.2 Crpoenue atoma 4 bu6mmoreka [IOK



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

4.3

ATtoMHOE SpO

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

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

Hroro o pasgeny

15

Pasnea S. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3IUKHU

5.1 DJIeMEHTBI aCTPOHOMHH U aCTPOPUIUKU 7 E;I[ZHZI;T:;(;(I)lzls £41c07c
Hroro no pazneny 7
Paznesn 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 Oo6o0mraromiee MOBTOPEHHE 4 fg{iﬁﬁfgggﬁﬁ £41697c
Hroro no pazneny 4
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Kosn4vecTBo yacoB DJIeKTPOHHbIE
Ne Jlara mudpoBbIe
Tema ypoka Kontpoabnbie | IlpakTnyeckue p
n/n Bcero u3yuyeHusi  oOpa3oBaTeSibHbIE
padoTsI padoThbI
pecypchl
®usznka — HayKa O MPUPOJIE.
1 Hayunsie MCTZIK BI HO?I?H:HI/IH 1 bubamorera LOK
i a https://m.edsoo.ru/ff0c32e2
OKPYXaIoIIero Mupa
Poine 1 MecTo ¢pu3uku B
5 (dbopMUPOBaHUN COBPEMEHHOM 1 bu6muoteka LIOK
Hay4YHOHM KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOM 1€ TEILHOCTH JIIOICH
MexaHu4ecKoe JBUKEHHUE.
OTHOCHUTEIFHOCTh MEXaHHUYECKOTO bubnuorexa [IOK
3 1
nBwxkenus. [lepemenienne, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
4 PaBHOMEpHOE IPSIMOJIMHEHOE 1 bubnnoreka [JOK
JIBUOKEHUE https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE IIPAMOJIMHEHHOE bubnnorexa [IOK
5 1
JIBVKEHUE https://m.edsoo.ru/ff0c372e
5 CBobOonHOe najieHue. Y cKopeHue 1 bubnmnoreka [JOK
CBOOOIHOTO TTaIEHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiitHoe 1BUXEHUE.
7 I[EI/I)KeHI/Ie MaTepHuaabHON TOYKH T10 1 bubmmorexa [JOK
p https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [Tpunuun otHocutensHOCTU ["anmuines. 1 bubnnorexa [IOK



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

HuepruanbHble CHCTEMBI OTCUETA.
Ilepssriit 3akoH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [lpunuun

9 cyneprno3uiuu cui. Bropoii 3akox bubamorera LOK
. https://m.edsoo.ru/ff0c3be8
HproToHa 17151 MaTepranbHOM TOUKU

10 Tpetuit 3akoH HproToHa 111 bubnmorexa [IOK
MaTepHaabHBIX TOUEK https://m.edsoo.ru/ffOc3be8
3aKoH BCEMUPHOTO TsArotenus. Cumna

11 TsokecTu. [lepBas kocMuueckas bubmorexa LOK

https://m.edso0.ru/ff0c3d00
CKOPOCTh

12 Cuia ynpyroctu. 3akoH ['yka. Bec bu6muoteka LIOK
TElla https://m.edsoo.ru/ff0c3el8
Cwiia tpenus. Koadumment tpenns.

13 Cua ZI;HpOTI/IBJ'IeI—(IbI/Iq:{ npu JIBIF/[I’)P;(eHI/II/I Brbmorexa LIOK

https://m.edso0.ru/ff0c3f76
TeJa B )KUIKOCTH WU Ta3e
[locTynarenbHOE M BpalllaTeIbHOE

14 JIBIDKEHHUE a0COFOTHO TBEPIOTO TeJa. bubmuorexa [IOK
MowmenT cuibl. [lneuo cumel. YcinoBus https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPAOTO TENA
Hmiynbsc MaTepUaIbHON TOYKH,

15 CHUCTEMBI MAaTEPUAIIBHBIX TOYECK. bubnunorexa [IOK
NmMnynbe cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMItysbca. PeakTuBHOE JBUKEHUE
PaboTa 1 MOIIHOCTH CHUIIBI.

16 Kunernueckast sHEprus MaTepualbHON bubnnoreka [IOK
Touku. Teopema 00 n3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPIUr

17 [ToreHuunanbHast SHEPTUSL. bubnnorexa [IOK



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

[MoTeHIManbHAs SHEPTHS YIPYTO
ne(OPMHUPOBAHHON TIPY>KUHBI.
[ToTeHuManbpHast SHEPTHs TeIa BOIU3U
TIOBEPXHOCTH 3eMJIH

https://m.edsoo.ru/ff0Oc461a

18

[ToTeHIManbHbIE U HENOTEHIINAIBHbIC
cuibl. CBs3b pabOTHI
HETIOTEHIIUATBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOM SHEPrHH CUCTEMBI TEll.
3aKOH COXpaHEHUsI MEXaHHUUECKOM
SHEpPTUN

but6mmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

20

JlaGopaTtopHnas pabota
«MccnenoBanue CBs3M pabOTHI CUITBI C
M3MEHEHHEM MEXaHUYECKOM SHeprun
TeJa Ha MPUMEPE PaCTIKCHHUS
PE3UHOBOTO KTyTa

Konrponbnas padora o Teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXpaHEHHS B MEXaHHUKE)

bubnunorexa LIOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TOJIOKEHUS MOJIEKYJISPHO-
KMHETUYECKON TEOpHH. bpOyHOBCKOE
newkenue. Auddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep IBWKCHUS U
B3aMMO/JICHCTBHS YaCTHI[ BEICCTBA.
Mopenu cTpoeHus ra3os, XKUIAKOCTEH
U TBEPABIX TEII

23

Macca monexyin. KonuuecTso
BemiecTBa. [locrossHHas ABoraipo

24

TemnnoBoe paBHOBecue. TemiepaTypa
u e€ uzmepenue. [llkana remneparyp



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

Lenscust

Uneanpusiii raz B MKT. OcHoBHOE

bu6nmoreka [IOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mmepa

26 cpeaHel KUHeTUYECKOW YHEPTUH bubnmnoreka [JOK
JIBUJKEHHSI MOJIEKYI. Y pPaBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knamneiipona

27 3akoH JlanbToHAa. ['a30BbIe 3aKOHBI
JlabopaTtopHnas pabota

28 «HMccnenoBanne 3aBUCUMOCTH MEXKIY
napaMeTpaMu COCTOSIHUS
pa3pekeHHOTO raza»

29 N3onporueccrl B uaeaqibHOM ra3e u ux bu6nunorexa LIOK
rpaduyecKoe IpeICTaBICHHIE https://m.edsoo.ru/ff0c570e
Bnyrtpennss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U

30 crocoObl e€ u3menenus. Komuuectso bubnmoreka [JOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrusi OJJHOATOMHOIO UJIEAIbHOTO
rasa

31 Bunb reruionepeaun bubnnorexa [IOK

https://m.edso0.ru/ff0c5¢c36
VY aenbHas TEIIOEMKOCTh BEIIECTBA.
bu6mmoreka [IOK
32 KonmdecTBo TEIIIOTHI MpH
. https://m.edsoo.ru/ff0c5¢36
Teruionepenade. AauabaTHbIi mpoiece

33 IlepBblil 3aKOH TEPMOAVMHAMUKH U €TI0 bubmmorexa [IOK
MIPUMEHEHHUE K U30Ipoleccam https://m.edsoo.ru/ffOc5efc

34 HeobpaTumocTs TIpoI1IeccoB B bubmuorexa [IOK



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

npupoje. Bropoi 3akoH
TCPMOAUHAMUKNU

https://m.edsoo.ru/ff0c6230

[Mpunnun aeiicteus u KIIJ{ TermnoBoit

but6mmoreka [IOK

35
MAaIlWHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapro u ero KITJI
37 DKOJIOTHYECKHE MTPOOIEMBI
TEIUIOPHEPTETUKH
38 Ob6o6matomuit ypok «MosekyinspHas bubmmorexa LIOK
¢uzuka. OCHOBBI TEPMOJUHAMUKHI https://m.edsoo.ru/ff0c6938
KonTtponsHast paboTa mmo teme
39 «MonexynspHas ¢puznuka. OCHOBBI bubamorera LOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKIY
40 [TapooOpa3oBaHue 1 KOHIEHCAIIHS. bubnmnoreka [JOK
Hcnapenue u kunexnue https://m.edsoo.ru/ff0c63b6
AOCoIIOTHAsI U OTHOCUTEIbHAS
41 BJIQYKHOCTh BO3Ayxa. HachlmmeHHbIH bubmmorexa [IOK
Ayxa. H https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucraimuueckue n
42 amop(dHbIe Tena. AHU30TPOIHS bubnnoreka [JOK
CBOMCTB KpUcCTaJIOB. JKujikue https://m.edso0.ru/ff0c65f0
KpucTayyibl. COBpeMEHHbIE MaTepUaIIbI
[raBneHne M KpUCTAUTA3AIIHSL.
43 VYaenbHas TEIUIOTA TUIABICHHUS brbmmorexa LIOK
' https://m.edso0.ru/ff0c6708
Cybnumarus
bu6nunorexa LIOK
44 0% 0
PABHCHIC TCILIOBOTO bajtanca https://m.edsoo.ru/ff0c6820
45 DneKTpu3anus Tei. DIeKTPUIEeCKUN bu6nunorexa LIOK

3apsa. [IBa BUa 3JEKTPUIECKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
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3apsIoB

[TIpoBOAHUKY, AUINEKTPUKHU U

46 MOJIYIIPOBOTHUKHU. 3aKOH COXPaHEHUS bubmmorexa [OK
yip ’ P https://m.edsoo.ru/ffOc6bcc
3JIEKTPUIECKOTO 3apsiaa
B3aumoneiictre 3apsa10B. 3aKOH
47 Kynona. TodyeuHbIl 31€KTpUIECKUN bubmmorexa [OK
Y ' p https://m.edsoo.ru/ffOc6ced
3apsia
Hanpssk€HHOCTB 31EKTPUYECKOTO
48 nostst. [IpuHIUIT Cynepmo3uium bubnmnoreka [JOK
ANEKTPUYECKUX MoJeH. JInHnu https://m.edsoo.ru/ffOc6df2
HanpsHKEHHOCTH
Pabota cui 31eKTpoCcTaTuYecKoro
49 otst. Ilorenman. Pa3HocTs Bubmorexa IIOK
) ) https://m.edsoo.ru/ff0c6f00
[IOTEHIHAJIOB
I[IpOBOIHUKN U OUDIIEKTPHUKA B
50 3J1peKT OCTaTUIECKOM HOIj'Ie bubmmorexa LOK
p ) https://m.edsoo.ru/ff0c7018
JusnexkTpudeckasi pOHUIIAEMOCTb
bub6mmoreka [IOK
51 DaextpoéMrocTs. Konaencaro
R A p https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTD IITIOCKOTO
52 KOHAEHcaTopa. DHEPrUs 3apsKEHHOT0 bubmorexa LOK
A pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIeHCaTOpa
53 JlabopaTtopHast pabota "N3mepenue
ANEKTPOEMKOCTH KOHAeHcaTopa"
[IpuHIIMI AEWCTBUSA U IPUMEHEHUE
54 KOH/ICHCATOPOB, KOMTMPOBAILHOTO

ammapara, CTpyHHOTO TIpUHTEepa.
DIIeKTpOCTaTUYECKAs 3aIHTA.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
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3azeMIIeHUE DIIEKTPOIIPHOOPOB

55

DNEeKTpUYECKUH TOK, YCIOBUS €r0
cyuiectBoBaHus. [IocTOSHHBIN TOK.
Cuna Toka. Hanpspxenue.
Conpotusnenue. 3akon Oma jist
yJacTKa [enu

56

[locnenoBarensHOE, MapaiieNbHOE,
CMEILIAHHOE COEIMHEHNE
npoBoAHUKOB. JlabopatopHas paboTa
«M3yueHne cMelaHHOro COeTMHEHUS
pE3UCTOPOBY»

bubmuorexa [IOK
https://m.edso0.ru/ff0c74f0

57

PaboTa 1 MOIIIHOCTD ANEKTPUIECKOTO
ToKa. 3akoH J[xoyns-JleHnma

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma 7151 TOJTHOM (3aMKHYTOM )
anekTpudeckon nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«M3mepenne D/IC ncrounuka Toka u
€ro BHYTPEHHETO CONPOTUBIICHUS

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

59

DIIeKTPOHHAS MPOBOJANUMOCTD TBEPIBIX
METaJUIOB. 3aBUCHUMOCTD
COHpOTI/IB.HeHI/IH MCTaAJJIOB OT
temnepaTypbl. CBepXIIpOBOIUMOCTh

60

DNEKTPUIECKUN TOK B BAKyyMe.
CBolicTBa 3JIEKTPOHHBIX MTYYKOB

61

[onynpoBoHUKH, UX COOCTBEHHAS U

IIpUMECHas MPOBOAUMOCTh. CBOMCTBA
p—n-nepexoaa. IlonynpoBogHUKOBEIE
puOopbI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DIIEKTPUYECKUI TOK B pacTBOpax 1

62 pacIuiaBax 3JIeKTPOJIUTOB. 1 bubnmorexa [IOK
DIIEKTPOIUTHYECKAS JUCCOIHAIIHS. https://m.edsoo.ru/ff0c82ba
DnekTponaus
DJIEKTPUUYECKUI TOK B ra3ax.

63 CaMOCTOSTCITbHBIA 1 bubmuorexa [IOK
HECAMOCTOSITENbHBIN pa3psia. MoiHus. https://m.edsoo.ru/ff0c84ae
[Ina3ma
OnexTpudeckue Npudopsl U

64 YCTPOMCTBA U UX MPAKTUIECKOE 1 bubnmnoreka [JOK
npumeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€3011acHOCTH

65 O6o06maromui ypok 1 bubnmoreka [JOK
«ONEeKTPOITUHAMUKAY https://m.edsoo.ru/ff0c88be
Konrtponbnas pabora o Teme

66 «Qnektpocraruka. [TocrossHHBIN 1 bubnmorexa [IOK
aeKTpUudecKuil ToK. Toku B https://m.edsoo.ru/ff0c8a8a
pa3IUYHbIX Cpeax»

67 PesepBHblii ypok. KonTposbHas 1 bubmmorexa LIOK
pabora o Teme "DneKkTpoguHamMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O0oOmaromuii ypok 1 bubmmorexa [IOK
o remam 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBHIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



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

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

1 B3auMo/ieiicTBue. MarHutHoe mojJe. 1 bubmuotexa [JOK
Bexrop maruutHOM uHAYKUMA. JInHMM https://m.edsoo.ru/ff0c9778
MAarHUTHON MHIYKIIUH
MarauTHO€ 1oJie MPOBOIHHUKA C

5 TokoM. OnbIT Dpcrena. 1 bu6mmoreka [IOK
B3anmoneicTBre npoBOJIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTopHas pabota «3ydenue 1 1 bu6nmoreka [IOK
MAarHUTHOTO TOJIST KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBME MarHuTHOTO MOJISI Ha
IIPOBOAHMK ¢ TOKOM. Cuita Ammnepa.

4 JlaGopaTopHas pabota 1 1 bu6nmoreka [IOK
«HUccnenoBanue neiicTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»

JlelicTBME MAarHUTHOTO TOJIS Ha

5 JBIDKYIIYIOCS 3apsSKEHHYIO YaCTHILY. 1 bu6nmoreka [IOK
Cuna Jlopenna. PaGoTa cuibl https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpoMarauTHas UHAyKIus. [lotok

6 BEKTOpa MarHuTHOM uHAYyKImuu. I1C 1

MHAYKIHUU. 3aKOH 3JIEKTPOMAarHUTHOM



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

nHaykiuu Gapanes

JlaboparopHas paboTa
«HccnenoBanue siBICHUS
AIIEKTPOMATHUTHOM UHTYKITHH

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

NHnykTMBHOCTD. SIBNICHNE
camouHaykiuu. J/1C caMOMHIYKIMY.
DHeprust MArHUTHOTO TIOJIST KaTYIIIKH C
TOKOM. DJIEKTPOMAarHuTHOE I0JIe

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

TexHuueckne ycTpoucTBa U UX
MIPUMEHEHHUE: TTIOCTOSTHHBIC MaTHUTHI,
3JIEKTPOMATrHUTHI, 3JIEKTPOIBUTATENb,
YCKOPHUTEIIN 3J€MEHTAPHBIX YACTHII,
WHAYKIIMOHHAS TeYb

10

O6o0maromuii ypok «MarauTHoe
moJie. DJICKTPOMArHUTHAS WHIYKIIUSD)

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

Konrtponsnas pabota o teme
«MarsuTHoe 1oJe.
DJeKTpOMarHuTHasi MHIYKLUS»

bubmuorexa [JOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXAHUYECKIE
Kosebanus. ['apMoHHUYecKue
KosiebaHus. YpaBHEHHE
rapMOHHYECKHUX KOJICOaHHI.
[IpeBpamenue 3ueprun

bu6mmoreka LIOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTopHas pabota
«HccnenoBanue 3aBUCUMOCTH
neproja MallblX KonebaHuil rpy3a Ha
HUTH OT JJTUHBI HUTH ¥ MAcCChI TPy3a»

14

Konebarenbuplii koHTYp. CBOOOIHBIE

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



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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OJICKTPOMArHuTHBIC KoJIcOaHMS B
nacaaibHOM K0JIeOaTEIIEHOM KOHTYPC.
Ananorus MCKAY MCXaHUYCCKUMHU U
SJICKTPOMArHUTHBIMHA KOJIEOaHUSIMU

15

®opmyna ToMcoHa. 3akoH
COXpaHEHHUS SHEPTHH B UICATTEHOM
KoJe0aTeIbHOM KOHTYpE

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

16

[IpencraBneHue 0 3aTyXaroMIHX
KoJIeOaHUsX. BeIHYKIeHHBIC
MeXaHHYeCcKHue Kojebanus. Pe3oHanc.
BI)IHY)KJIGHHI)IG 3J'I€KTpOMaFHI/ITHI)IC
KoJeOaHus

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

[TepemennbIit Tok. CUHYCOUIATBHBIN
MepeMeHHbINH TOK. MOITHOCTh
MEPEMEHHOTO TOKa. AMIUTUTYTHOE 1
JIEUCTBYIOLIEE 3HAUYEHHUE CUJIbI TOKA U
HaIpsHKEeHUs

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponsBoacTso,
nepeaava u norpedieHue
JJIEKTPUYECKON SJHEPTUU

19

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHE IEKTPUYECKOrO 3BOHKA,
reHepaTopa IEPEMEHHOI0 TOKA,
JIMHUM 3JIeKTponepeaady

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

20

DKOJIOTUYECKUE PUCKU TIPU
IIPOU3BOJICTBE JIEKTPOIHEPTHH.
KynbTypa ucnonb3oBanus
3JIEKTPOIHEPT U B IOBCEIHEBHOM
KU3HH



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

Mexanudeckue BOJIHBI, YCJIOBUA
pacrmpoctpanenus. [lepuoa. Ckopocth

but6mmoreka [IOK

21 pacrpoCTpaHEHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tomepeyunplie 1 MPOJOILHBIE BOTHBI
29 3ByK. CKOpOCTBh 3ByKa. [ pOMKOCTH bu6nmoreka [IOK
3ByKa. Boicota ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHBIE BOJHBI, UX
23 cBoiicTBa U ckopocTs. [Ikana bubmmorexa LOK
https://m.edsoo.ru/ffOccfe0
ANEKTPOMArHUTHBIX BOJH
[TpuHIHITBI paTUOCBSI3U U
24 TeneBusieHus. Pazpurue cpeacTs
cBs13u. Pagnosokanus
o5 KonTponbhas pabora «Konebanus u bu6mmoreka [JOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpssmosMHENHOE pacIpOCTPaHEHHE
26 CBETa B OJHOPOJHOM CpeLeE. bubmuotexa [JOK
ToueuHslii ICTOUYHMK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHne cBeTa. 3aKOHBI
27 oTpaxxeHus ceera. [loctpoenue bubmmorexa LIOK
N https://m.edsoo.ru/ffOcd4e0
n300pakeHUi B IUIOCKOM 3epKaje
[Ipenomnenue cera. [TonHoe
)8 BHYTpeHHee oTpaxeHnue. lIpenenpHblil bu6nmoreka [IOK
YTOJI IOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpaKCHHUS
29 JlaboparopHas pabota «3mepenue bu6mmoreka [JOK
MOKa3aTeJisi MPEeJIOMIICHUS CTEKIJIa https://m.edsoo.ru/ffOcd67a
30 JIunzsel. [TocTpoeHne n300paxeHMid B bu6mmoreka [JOK



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

nuH3e. Popmylia TOHKOM JIMH3BI.
YBenu4ueHue JTUH3bI

https://m.edsoo.ru/ffOcddle

JIaGoparopHas paboTa

31 «HccenenosBanue cBOMCTB
M300paKeHUH B JIMH3AX)
Hucnepcus cBeta. Cl10XXHBII cOCTaB
39 6enoro cseta. Lper. JlaboparopHas
pabota «Habmonenue aucnepcun
CBETa»
33 WNnTepdepennus creta. Judpaxims bubnuoreka [IOK
ceera. JluppakuroHHas pemeTka https://m.edsoo.ru/ffOced22
P p
34 IlonepedyHOCTh CBETOBBIX BOJIH. bubmmoreka [IOK
[Tonsipuzanus cBera https://m.edsoo.ru/ffOcf02e
35 OnTrueckue mpuOOpbI U yCTPOMCTBA U
yCIJIOBUS UX 0€30I1aCHOI0 MPUMEHEHUS
I'paHuIBl TPUMEHUMOCTH
36 KJ1Iaccuueckoil Mmexanuku. [loctynarel bu6nmoreka [IOK
CIIeIMaIbHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEJIbHOCTH
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH. Eub OK
nOIMOTEeKA
37 3amMe/yieHNe BpEMEHU U COKpAIlCHHE 1
https://m.edsoo.ru/ffOcfa42
JUTUHBI
DHEepPrusi U UMITYIIBC PEIITUBUCTCKON Eub OK
N nonnoTexa
38 gacTuibl. CBS3b Macchl ¢ YHEPTUeH 1 1
https://m.edsoo.ru/ffOcfc68
UMITYJICOM. DHEPTHsl MTOKOSI
Kontponbhas padota «OnTuka. Bu6 OK
. noInoTeKa
39 OCHOBBI CHICIIHAILHOM TCOPUHU 1

OTHOCHUTCIBHOCTH)

https://m.edsoo.ru/ffOcf6f0



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

bu6mmoreka [IOK

40
Y UMIYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIEIOBAHUE Bu6 LIOK
HOJIMOTEKA
41 . A.T.
porosdpexra. Ompirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl portodrddexra. YpaBHeHUE
42 SﬁHmTegl)Ha H(if)lq)(bOTOE)(b(;@)eKTa bubmmorexa LOK
A ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gotorddexra
Hasnenne ceera. OnbiTel 11. H.
43 JleOGeneBa. XUMHUYECKOE ICHCTBUE bubmmorexa LOK
ACBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTsa u
MPaKTUYECKOE MPUMCHCHHE:
44
(dhoToseMeHT, (HOTOIATUHK,
COJIHEUHas OaTapesi, CBETOIUO]
45 Pemenue 3aga4 mo reme «1€MEHTHI but6mmoreka [IOK
KBAaHTOBOM OITHKH https://m.edso00.ru/ff0d0302
Monpens atoma Tomcona. OTBITE
46 Pezepdopna o paccessHIIO 0-4acTHIL bubnmorexa LHOK
peOP p ’ https://m.edsoo.ru/ff0d091a
IInanerapnas moxenbs aroma
bub6mmoreka LIOK
47 I1 b
OCTYTIATEL BOpa https://m.edsoo.ru/ffod0afa
Mznydyenue u norjonieHue poToHoB
48 1} I/I}l,'Iqe exojie aTOMZIlH co H(()bro OBHS bubmorera [JOK
P pexo . A P https://m.edsoo.ru/ff0d0afa
SHEPTUU Ha IPYToi. Bumbl ciekTpoB
BoaHoBrle cBoiicTBa YacTull. BoaHBI
. but6mmoreka [IOK
49 ne bpoiins. Kopnyckysipro-

BOJTHOBOM nyasin3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYXICHHOC U3TTYyUYCHUC

50

OTkpbITHE paTuOaKTUBHOCTU. OMBITHI

Pesepdopaa no onpenenenuo coctapa

PaaArnO0aKTUBHOI'O U3JTYUCHUA

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

51

CgoiictBa anbda-, 6eTa-, raMma-
n3iIy4eHus. BiousHue
PaaMO0aKTUBHOCTHU HA KUBBIC
OpraHU3MBbI

52

OTKpbITHE POTOHA U HEUTPOHA.
N3oronsl. Ansda-pacmna.
DJIEKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. I'amma-u3nydeHue

but6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBA3U HyKJIOHOB B siApE.

S nepHblie peakuuu. SnepHbli
peakrop. [IpoOiaemMbl, IEPCIIEKTHBHI,
9KOJIOTUYECKUE ACTIEKTHI SICPHON
SHEPTeTUKU

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

54

DJieMeHTapHble YacTUlbl. OTKpbhITHE
MO3UTPOHA. MeTo bl HAOTIOICHUS U
PEruCTpaIfy JIEMEHTAPHBIX YaCTHII.
Kpyrasiii cton «®@yHaaMeHTallbHbIe
B3auMoaeiicTeug. EquHCTBO
(bu3nYecKoi KapTUHBI MUPa»

but6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3anoro neda. Co3se3nus,
SIpKI/Ie 3Bé3I[BI, IIJIaHCTHI, ©X BUAHUMOC
nBmkeHue. ConHevHass CUCTEMa

56

Counurte. ComHeuHas akTUBHOCTD.
UcTtounuk sneprun ConHua u 3BE311



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

57

3BE31IbI, KX OCHOBHBIE
XapaKTePUCTUKHU. 3BE3IBI TTIABHOM
MoCNeI0BaTeNbHOCTU. BHYTpeHHEe
cTpoenue 3BE31. COBpeMEHHBIE
IIPEJICTABICHUS O IIPOUCXOKICHUN U
oo CotHIA U 3BE3

58

Mneunsiii [Iyre — Hama ['anaktuka.
Ilono>xenne n nBuxenue CoyHLA B
lNanakruke. I'anaktuku. Y€pHbie
JBIPBI B IIPAX TaJaKTUK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus boubmoro B3peIBa.
PennkroBoe nsnyuyenue.
Meraranaktuka

60

Hepemennsie mpobieMbl aCTpOHOMUHN

61

Kontpoibnas padota «2j1eMEeHTBI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06matomuii ypok. Poib ¢pusuku u
aCTPOHOMHUHU B SKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COLIMAIbHOM 1
ATUYECKOH cdepax AeaTeTbHOCTH
YyelloBeKa

63

O6o0maromuii ypok. Pois 1 mecto
(U3HUKU 1 aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA

64

O6o06maromuit ypok. Posb
(dbuzmveckoit Teopuu B HGOPMUPOBAHHUH
MpeACTaBIeHUHN 0 PU3nIecKon
KapTHHE MHUpa




O6o006marommii ypok. Mecto
(bu3n4IecKoi KapTHHBI MHpa B 001IIeM

65 1
PAly COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX MPEJCTABICHUNA O IPUPOJIE

66 Pe3epBHbIil ypok. MarHuTHOE MOJIE. 1
DneKTpoMarHuTHas HHAYKITUS
PesepBubiit ypok. OnTrka. OCHOBBI

67 CIEIMAJIBHOM Teopun 1
OTHOCHUTEIILHOCTH
Pezepublii ypok. KBanToBas ¢pusuka.

68 SHGI\%I)GHTH};IZ:T OHOMUU U ! 1 bubmorexa OK

P https://m.edsoo.ru/ff0d1784
acTpou3uku
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA

» ®uzuka, 10 knacc/ I'eanenmreitn JI.3., bynatoa A.A., Kopuunses 1.H.,
Komkuna A.B., OOmiecTBO ¢ orpaHnyeHHO oTBeTcTBeHHOCThI0 «BIIHOM.
JlaGoparopus 3HaHM»; AKIIMOHEpHOE 00111ecTBO «M31aTenbCcTBO
«IIpocBemenne

» Gusuka, 11 kmace/ I'eanenmreiin J1.3., bynatoBa A.A., Kopamises 1.H.,
Komkuna A.B., O6miecTBO ¢ orpaHundeHHON 0TBEeTCTBEHHOCTHI0 «BUHOM.
JlabGopatopus 3HaHU»; AKIIMOHEpHOE 0011ecTBO «M31aTENbhCTBO

«HpOCBCIHGHI/IC»

METOANYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA
®wusuka. 10 xacc. ba3oBblit 1 yriryOJI€HHbBIN YPOBHHU.
Metoandeckoe mocodue ¢ yKkazaHUSIMU K PELICHUIO

3aj1a4 MoBbIIeHHOU TpyaHoctu / JI. O. I'enaeHmTeiiy,
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