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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 YpOBHS Ha YpPOBHE CpEIHEro OOIIEero
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE IMOJOXEHUW M TpeOOBaHMI K pe3ysibTaTam
OCBOECHUSI OCHOBHOW 00pa3oBaTeNbHOU Mporpammel, npenctraBieHHbX B OI'OC
COO, a Takxke ¢ yu€rom (enepanbHOl pabodeil MporpaMMbl BOCIUTAHUS U
KOHIIETIMU TpenoAaBanusi yuyeOHoro mpenmera «Puszmka» B 00pa3oBaTelIbHBIX
OpraHu3aLusiIx Poccuitckon denepauuu, peannu3yrommux OCHOBHBIE
o0pa3zoBaTebHbIE TPOTrPAMMBI.

Conepxanue mnporpamMMmbl 1o (U3MKE HampaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHbI Mupa oOyvatommxcs 10-11 kiaccoB tmipu
oOydeHHH X (Qu3MKe Ha 0230BOM ypOBHE Ha OCHOBE CUCTEMHO-IEATEIbHOCTHOTO
noaxoxa. Ilporpamma no ¢usuke coorBetcTByeT TpeboBanusim OPI'OC COO x
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpPeIMETHBIM pPe3yJibTaTaM
o0Oy4yeHHUs, a TaKXK€ YYHUTHIBAET HEOOXOJMMOCTh peah3alih MEKIPEIMETHBIX
CBA3€l (PU3MKM C €CTEeCTBEHHO-HAyYHbBIMHU Yy4Yye€OHBIMM Mpeameramu. B Hel
OMPENIENAIOTCS OCHOBHBIC 1I€NIM U3y4YeHHsS (DU3UKU HA YPOBHE CPEIHETO OOIIero
o0pa3oBaHus, TUIAHUPYEMbIE PE3YyIbTAaThl OCBOCHUS Kypca (DU3UKU: JIMYHOCTHBIE,
MeTanpeMeTHbIE, MpeIMETHbIC (Ha 0230BOM YPOBHE).

[Iporpamma no ¢pu3uKe BKIIOUYAECT:

e TUIAHUPYEMBbIE PE3YyJbTaThl OCBOCHUS Kypca (pU3uKu Ha 0a30BOM ypOBHE, B

TOM YHCJI€ IPEAMETHBIE Pe3yJIbTaThl MO T01aM 00yUYEeHUS;

e cojepxaHue yueoHoro npeamera «Dusnka» mo rogaM 00ydeHUs.

dusrka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPHUPOJBI, BHICTyHas B
KadecTBe y4eOHOIo MpeMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyxaroiiem mupe. llIkonpHbIN Kype Pusnku — cucteMooOpa3yronui
JUISl €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHbI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHHM, HM3y4aeMbIX XUMHUEH, OuoJIoTHEeH,
dbusnueckoir reorpaduei u actpoHomueu. Mcmonp3oBaHWE W aAKTHMBHOE
NpUMeHeHHe (QU3NUECKUX 3HAHUW  OMmpeNenseT XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJNOTMH B cdepe HHEPreTHKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TMOJIyYEHHUS HOBBIX MAaTEpHAJIOB C 3aJlaHHBIMU CBOMCTBAMU U JIPYTHX.
N3yuenne Qu3nku BHOCUT OCHOBHOM BKJIaJA B (POpMHUpPOBAHHE €CTECTBEHHO-
HAay4YHOM KapTUHBI Mupa oOydYarolmuxcs, B (pOpMHpPOBAHUE YMEHUN MPUMEHSThH
Hay4YHBIM METO]I MO3HAHUS MPHU BBHIMOIHEHUN UMU YU€OHBIX UCCIEAOBAHUM.

B ocHOBy kypca (usuMku il YpOBHS CpeAHEro oOmIero oOpa3zoBaHUs
MOJIOKEH PAl HUJEH, KOTOphle MOXHO paccMaTpUBaTh KaK MPUHIUIBI €ro
MOCTPOCHHUS.



Hoess yenocmnocmu. B COOTBETCTBUU C HEMl KypC SBISIETCS JIOTMYECKHU
3aBEpIIEHHBIM, OH COAEPKUT MaTepHual U3 BCeX pa3feiaoB (GU3UKH, BKIIOUYAET Kak
BOIIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOU (PU3UKHU.

Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Quuku
o0benuHEH BOKpYr (Qusnueckux Teopuil. Beaymum B Kypce sBIseTCS
(dbopMupoBaHUE MPENCTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTepHUH, BEIIECTBE U
noJie.

Hoes ecymanumapuzayuu. BEE peanuzanus NOpeanojaraeT HUCIOIb30BaHUE
T'YMaHUTApHOTO MOTEHIHANIa (PU3MYECKON HAayKH, OCMBICICHUE CBS3U DPa3BUTHUS
¢u3uK C pa3BUTHEM OOIIECTBA, a TaKkKe C MHPOBO33PEHUYECKUMU,
HPaBCTBEHHBIMU U SKOJOTHUYECKUMHU MPOOIEMaMH.

Hoess npuknaounoti Hanpaenennocmu. Kypc ¢u3uku npennonaraet
3HAKOMCTBO C IMUPOKUM KPYIOM TE€XHUUYECKUX U TEXHOJOTMYECKUX MPUIIOKEHUN
U3y4YEHHBIX TEOPUHN U 3aKOHOB.

Hoess sKonocuszayuu peanusyercs TMOCPEICTBOM BBEJCHHS DJIEMEHTOB
COJIepKaHMsl, TMOCBSIIEHHBIX OSKOJOTMYECKUM Tpo0jeMaM COBPEMEHHOCTH,
KOTOpPbI€ CBSI3aHBbI C PAa3BUTHEM TEXHUKHU W TEXHOJOTHH, a TaKXke 00CYXIeHUs
po0JieM palMOHAIBHOTO NPUPOAOTIOIB30BAHMS U IKOJIOTUYECKONU 0€30MacHOCTH.

Crep>KHEBBIMU 3JE€MEHTaMH Kypca (U3UKM Ha YPOBHE CpPEIHErOo OOIIEro
oOpaszoBaHus SBIAIOTCA (u3nyeckre Teopuu ((popMupoBaHue MPEICTABICHUN O
CTPYKTYp€ MOCTPOECHUs (PU3NUECKON TeopuH, poiu (yHIaMEHTAIbHBIX 3aKOHOB U
MNPUHIMIIOB B  COBPEMEHHBIX TMPEACTaBICHHUSIX O MOPUPOAE, TpaHUIAX
MPUMEHUMOCTH TEOpHM, JJIsI ONUCAHUS E€CTECTBEHHO-HAyYHBIX SIBICHUN U
MIPOIIECCOB).

CHUCTEMHO-IESITETLHOCTHBIN MOAX0A B Kypce (PU3MKU peanu3yeTcsl Mpexie
BCEro 3a CUET OpraHMU3allid HKCIEPUMEHTAIbHON JESTEIbHOCTH OO0YYarolIuXCs.
Jlns  Ga3oBoro ypoBHS Kypca (QU3MKHM — 3TO KCIOJB30BAHHE CHUCTEMBbI
(pOHTANBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB M Ja0OpaTOpHBIX padoT,
KOTOpbIe B mporpamme no (usuke oObeIMHEHBI B OOIIUA CIUCOK YYEHUUYECKHX
MpaKkTUYEeCKUX paboT. BhijeneHue B yka3aHHOM IepeyHe J1abopaTOpHBIX padoT,
MPOBOJAMMBIX JUISI KOHTPOJSE W  OLIEHKH, OCYIIECTBISCTCS  Yy4aCTHUKaMU
00pa3oBaTEIBLHOTO TMpoIEecca MCXOJsd U3 OCOOEHHOCTEH IJIAHUPOBAaHUS U
ocHamleHusi kaOunera ¢Qusuku. Ilpu »>TomM obOecneumBaeTcss OBIajJCHUE
0o0y4JarolmuMHUCs YMEHUSIMU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIETOBaHUS
3aBUCUMOCTEM (DU3UYECKUX BEIUYUH M TIOCTAHOBKY OINBITOB IO TPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bonpiioe BHUMaHUE YIENsAETCS PEHICHUIO PAcYETHBIX M KadeCTBEHHBIX
3amad. [Ipu 3TOM 1711 pacd€THBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3a/1a4d C SIBHO
3a1aHHON (PU3UYECKON MOJIEIIbIO, TTO3BOJIAIONIME PUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3fena Kypca, TaK M WHTETPHUPYS 3HAHUS W3
pa3HBIX pa3fenoB. /[ KadyecTBEHHBIX 3a/1ad IPHOPUTETOM SIBIISIFOTCS 3aJIaHUS Ha
OOBSICHEHHE TPOTEKaHUS (PU3NUECKUX SBICHUNW W TIPOIECCOB B OKpYXKaroOIIeH
KU3HU, TpeOyronme BbIOOpa (Pu3nueckoil Monenu Jisi CUTyallud MPaKTHUKO-
OPUEHTHUPOBAHHOTO XapakKTepa.
B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k MarepuaibHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Y4eOHOro rmpolnecca 0a30BbIl ypOBEHb Kypca
(U3UKHN HA YPOBHE CpPeAHEro O0IIero 0Opa3oBaHUs JOKEH U3Y4aThCsA B YCIOBUSIX
MpeAMETHOro KaOuHeTa (PU3UKHU WM B YCJIOBHUSX MHTETPUPOBAHHOTO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOTO IuKiIa. B kaOuHere (U3UKH JOJKHO OBITh
HEeoOXoMMoOe J1TabopaTopHOE O0OpYIOBaHHME JMJI BBINOJHEHUS YKAa3aHHBIX B
mporpamMme 1o (U3HKE YUCHUUECKHX MPAKTHUECKUX padOT W IEMOHCTPAIIMOHHOE
o0opyi0BaHUE.
JleMoHcTpaniuoHHOe 00opyaoBaHue (OPMUPYETCS B COOTBETCTBUU C
OPUHIIUIIOM MHWHUMAJIBHOW JOCTAaTOYHOCTH W OOECIEYMBAET IMOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 10 (HU3UKE KITIOYEBBIX JACMOHCTpAIUNA IS
WCCJICIOBAHMUSI  M3y4aeMbIX  SBIEHUH W  MPOIECCOB, OMIUPUYECCKUX U
(byHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYCCKUX TPUMCHEHUH.
JlaboparopHoe 000pyJqOBaHUE ISl YYEHMUYECKUX TMPAKTUUYECKUX padoT
dbopmupyeTcs B BUAEC TEMAaTHYECKUX KOMIUICKTOB M 00€CIeunBaeTCsl B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX OOydammmxcs. TemMaTH4ecKue KOMIUICKTHI
71a00paTOPHOTO OOOPYAOBAHUS JOJKHBI OBITh TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUM AHAJIOTOBBIX W IU(MPOBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTETHHBIX CUCTEM B BHJIE TU(POBBIX TaOOpATOPHUHA.
OCHOBHBIMH 1LIEJISIMU U3yUeHHs (PU3UKH B 00111eM 00pa30BaHUU SBIISIIOTCS
e (QopmMupoBaHme HHTEpeca M CTPEMJICHUS OOYYAOMMXCA K HAYYHOMY
W3YYCHUIO TPUPOJIBI, PA3BUTHE WX HHTEIUICKTYaJIbHBIX U TBOPYECKUX
CcocOOHOCTEM;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE MO3HAHUS U (POPMHUPOBAHUE
HCCJIeI0BATEITLCKOTO OTHOMICHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHUPOBO33PECHHUS KaK pe3yibTaTa HW3YUYCHUS
OCHOB CTPOCHWMSI MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (QopmupoBanre yMEHUH OOBSACHATH SBJICHHUS C HCIOJB30BAaHUEM
(bU3UYeCKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHme TpeACTaBICHUNH O PONHM (PU3UKHU IJIST PA3BUTHS IPYTHAX

€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHue ATUX Iejed oOecreynBaeTcsl pelieHueM CIEAYIOMUX 3a/1ad B
mpoiiecce u3yueHus Kypca GU3UKU Ha YPOBHE CpeJIHETO 00111ero 00pa30BaHus:



e TIpHOOpPETEHUE CHUCTEMBI 3HAaHUU 00 001X dbu3ndecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUSX, BKJIIOYAs MEXaHHUKY,
MOJEKYISIPHYIO (QU3HKY, DBJIEKTPOAUHAMHUKY, KBAaHTOBYIO (U3UKY U
AIEMEHTHI aCTPOPU3UKY;

e (QopMHUpOBaHME YMEHUU TMPUMEHSITH TEOPETUYECKUE 3HAHUS IS
oObsiICHEHUs (PU3NUECKUX SBICHUM B TPUPOJe U JJs MPUHATHUS
MPAKTUYECKUX PELIEHUUN B IOBCEIHEBHOU KU3HU;

e OCBOCHHME CHOCOOOB pEIICHHS Pa3IUYHBIX 3a7ad C SIBHO 3aJaHHOM
¢buznyecko MOJENbI0, 3a/Jad, MNOAPA3yMEBAIOIIUX CaMOCTOSITEIbHOE
co3JlaHue (PU3NUECKON MOJENH, aICKBATHOU YCIOBUSIM 33]1a4U;

e TMOHHMMaHUE (U3UUYECKUX OCHOB M MPHUHIMIOB JIEUCTBUA TEXHUUYECKUX
YCTPOUCTB U TEXHOJOTMUYECKHUX MPOIECCOB, UX BIUSAHUS HA OKPYKAIOUIYIO
cpeny;

e OBJIQJICHHE METOJIaMH CaMOCTOSITEJILHOTO TUJIAHUPOBAHUS U TMPOBEICHUS
(U3MYECKUX SKCIEPUMEHTOB, aHANIM3a W WHTEpPHpEeTalud HHPOpMAaIUu,
OmpeieNIeHHs] JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIbTATa;

e CO3JaHME YCIIOBUU I PA3BUTHUS YMEHUN MPOEKTHO-UCCIEN0BATEIBCKOM,
TBOPYECKOM JIEATEIIBLHOCTH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus orBoauTcs: 136 yacos: B 10 kiacce — 68 vacoB (2 yaca B HezIel0), B
11 xmacce — 68 gacoB (2 yaca B HEJIEIIIO).

[Ipenanaraemeiii B mporpamme Mo (usnke MepeyeHb Ja0OpaTOPHBIX W
MPaKTUYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YUYWTENb JEJaeT BHIOOP
MpoBeJieHUs J1a0OpPaTOPHBIX pabOT U OMNBITOB C YYETOM HHIAMBUIYATbHBIX
0COOEHHOCTEH 00y4JaroIIuXCs.



COIAEPKXAHUE OBYUYEHUA
10 KVIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 IO3HAHUA

dusnka — Hayka o npupone. HayduHble METOABI MO3HAHUSA OKPYKAIOLIETO
mupa. Posb 3KcriepuMeHTa W TEOpUM B NPOLECCE IMO3HAHUA IPUPOJIBL.
OKCIepUMEHT B (hU3UKE.

MopenupoBanue (PpuU3NUECKUX SBICHUN U MpolieccoB. HaydHble THMoTe3sbl.
dusnyuecKkrue 3aKOHbI U TEOpUHU. ['paHUIIBI MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IprHUOMD COOTBETCTBUS.

Pons u mecto ¢u3uku B GOpMUPOBAHUU COBPEMEHHOW HAayYHON KapTUHBI
MHPa, B IPAKTUYECKOU AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHanoroBeie ¥ HUGPOBBIE HU3MEPUTENbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JNATUYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe ABMkKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JABHXKCHUS.
Cucrema orcuéra. TpaeKkTopusi.

[lepemeliienre, cCKOpoCcTb (CpedHsii CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOpPEHUE MATEpHATbHOW TOYKH, MX NPOEKIUU HA OCU CUCTEMbl KOOpJHHAT.
Ciio)keHune epeMEeNICHHUN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPABHOYCKOPEHHOE NpsIMOJUHENHHOE IBMKeHHe. ['paduku
3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHHS, NOYyTH U NEPEMEIICHUS
MAaTEpPUAIbHOW TOYKU OT BPEMEHHU.

CBobOoHOE TIajieHne. Y CKOpeHHe CBOOOHOTO MaCHHS.

KpuBonuueitnoe  nBukeHue. JIBok€eHHWE  MaTepuadbHOW  TOYKH MO
OKPYKHOCTH C IIOCTOSHHOM MO MOJYJIKO CKOPOCTBIO. YTJIOBass CKOPOCTh, JTUHENHAS
ckopocTs. [lepuon u yactora obpaienus. [{leHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuueckne yCTpOWCTBA W NPAKTUYECKOE NPUMEHEHHE: CHUIOMETD,
JIBH>KEHUE CHAPSIOB, LIEMTHBIE U PEMEHHBIC NTEpEeaayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WLIKOCTPALIUS KMHEMATHYECKUX XapaKTEPUCTUK
JBH>KECHUS.

[IpeoOpazoBaHue NBMKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tagenue e B BO3AyXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGmionenune aBueHHs] Tena, OPOILIEHHOTO MOJA YIioM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenue yckopeHust CBOOOHOTO MaIeHUS.

Hanpasnenne ckopoCcTH npu ABUKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

N3yyeHne HEpaBHOMEPHOTO IBMKEHHUS C LEJIbIO ONPENEICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanue COOTHOMIEHUS MEXAY IIYTSIMH, IPOUIECHHBIMUA TEJIOM 3a
MOCJIEAOBATENbHBIE PABHBIE IPOMEXKYTKA BPEMEHU MPU PABHOYCKOPEHHOM
JBUKEHUU C HAYAJIbHOU CKOPOCTBIO, PABHOU HYIJIIO.

N3yuyeHune NBMKEHUS IIAPUKA B BA3KOU KUJIKOCTH.

N3yuenne nBuxeHus Tena, OpoIIeHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocutenbHOCTH  ['anmunesa. IlepBelii  3akoH  HeroToHa.
NuepunanbHble CUCTEMBI OTCYETA.

Macca Tena. Cuina. [Ipunnun cynepnosunuu cui. Bropoit 3akon Herorona
IJI MaTepUaJIbHOM TOYKHU. Tperui 3aKkoH HploTOHA 171 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtiaroreHus. Cumima Tsoxectn. llepBas kKocmuueckas
CKOPOCTBb.

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

Tpenue. Buasl TpeHus (moxosi, ckoyibkeHus1, kauenus). Cuna tpeaus. Cyxoe
TpeHue. Cuiia TpeHUs CKOIbXKEHUs U cuiia TpeHus nokos. Koagduiment tpenusi.
Cuna conpOoTUBIICHUS MPU IBUKECHUU TEJa B )KUIKOCTHU WU Ta3e.

[locTynaTenpHOE U BpaniaTeabHOE ABUKEHUE a0COIIOTHO TBEPIOTO TEa.

MoOMEHT CuJlbl OTHOCHUTENIIBHO OCH BpauieHus. Ilmedo cunbl. YcioBus
paBHOBECHS TBEPAOIO TENA.

TeXHU4YeCcKne YCTPOMCTBA M NPAKTUYECKOE NPUMEHEHUE: MOMIIUIHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBNeHME MHEPLIUM.

CpaBHEeHME MacC B3aMMOJECUCTBYIOINX TEN.

Bropoit 3akon HeroToHa.

N3mepenue cui.

Ciio)xeHue Cuil.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT e OpMallvu.

HesecomocTte. Bec Tena npu yCKOpEeHHOM MOIABEME U MTAJACHUH.

CpaBHEHME CHII TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

YcnoBust paBHOBECHs TBEPAOTO Tena. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

N3yuyenue nBuKeHHs OpycKa M0 HAaKJIOHHOW MJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YINIPYTOCTH, BO3HUKAIOIINX B MNPYKUHE U
PE3UHOBOM 00pasIle, OT ux aedopmMaiu.

UccnenoBanne yciaoBUM paBHOBECHS TBEPAOrO TeJla, HUMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3aKonvt coOXpaneHus 6 MmexaHuKe

NMnynbe MatepuanbHOM TOUYKM (Teia), CHUCTEMbl MaTE€pUANbHBIX TOYEK.
NMnynbsC cuibl M U3MEHEHUE HMIYJbCAa TeJld. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOEC NBUXKEHUE.

Pa6ora cuiabl. MOIITHOCTH CHUTHI.

Kunetnueckass sHeprusi marepualbHOW TouykH. Teopema 00 H3MEHEHUH
KUHETHYECKOW SHEPTHUH.

[ToreHumnanbpHas JHEprus. [TorennuanbHas SHEprus yIpyro
nedhopMupoBaHHOM  TpykuHbl.  [loTeHuuManbHass dSHeprusi Teda  BOJIU3U
MOBEPXHOCTH 3EMJIH.

[ToreHumnanbHbBIE U HENOTCHIHAaJIbHBIE CHUJIBI. CBsi3p paboTHI
HEMOTCHUUAJIBHBIX CWJI C M3MEHCHHUEM MEXAHWYECKOW SHEPIrHM CUCTEMBI TEl.
3aKOH COXpPAaHEHUS MEXaHUYECKOU IHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckne yCcTpOWCTBA M MPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KOMED,
MPYKUHHBIN TUCTOJIET, IBU)KEHNE PAKET.

Jlemoncmpayuu

3aKOH COXpPAaHEHUS UMITYJIbCA.

PeaktuBHOEC NBUXKEHUE.

[lepexo MOTEHIMAIBLHON SHEPTUU B KUHETUYECKYIO U 0OPaTHO.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

N3yuenne abCOMOTHO HEYNPYroro yaapa ¢ MOMOUIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MAsSTHUKOB.

UccnenoBanue cBsizu pabOThI CUIIBI ¢ U3MEHEHUEM MEXaHMYECKOW PHEPruu
TeJla Ha IPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. Moaekyasipuast Gu3nka 1 TepMOAMHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYIISIPHO-KMHETUYECKOM TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe naBuxenue. duddysusa. Xapaktep IBMKEHUS U
B3aUMOJIEMCTBUs YaCTULl BemecrBa. MOIEIU CTPOEHUS Tras30B, XUIAKOCTEH U
TBEPJBIX TEN U 00BSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojelei. Macca u
pa3Mmepsl Mosiekyil. KonnuectBo BemecTBa. [locTtositHaas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u €€ usmepenue. lllkana temmeparyp
Lenbcns.



Mopens  upeanbHOro raza. OCHOBHOE  ypaBHEHHME  MOJEKYJSPHO-
KHHETUYECKOW TEOpUH HJCaNbHOTO raza. AOCOJIOTHas TeMmIepaTypa Kak Mepa
CpEeIHENM KUHETUYECKOW 3JHEPruv TEIUIOBOrO JBWXKEHHS dvactul rasza. [llkama
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUEe MenneneeBa—Knaneipona.
3akoH JlanpToHa. M3ompoueccsl B HACATBHOM ra3e ¢ MOCTOSHHBIM KOJHYECTBOM
BellecTBa. ['paduueckoe mpeAcTaBIEHHUE H3OIMPOIECCOB: HM30TEPMa, H30X0pa,
nzobapa.

TexHuuecknue yCTpOWCTBA W MPAKTUYECKOE MPUMEHECHHUE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OnbIThl, J1OKa3bIBAIOLIME JUCKPETHOE CTPOCHHUE BellecTBa, Qororpadun
MOJIEKYJI OPTaHUYECKUX COCTUHEHUM.

OmnbIThl 10 qU(Py3Un KUIKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopens onbita IlITepHa.

OnbITHI, JIOKA3bIBAIOIIIHE CYLIECTBOBAaHUE MEXMOJIEKYJIISIPHOTO
B3aUMOJCUCTBHS.

Mojenb, WILTFOCTPUPYIOLIAs MPUPOAY AABICHUS ra3a Ha CTEHKU COCyAa.

OnbIThl, WIIIOCTPUPYIOIINE YPaBHEHHWE COCTOSIHUS HJICAIbHOIO Tasa,
M30MPOLIECCHI.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

Ornpenenenne Macchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE HM3MEPEHUU
00b€Ma KOMHATHI, JABIICHUS U TEMIIEPATypbl BO3AyXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEKY apaMeTPAMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnoebl mepmoounamuku

TepMmonuHamuueckass cuctemMa. BHYTpEeHHss 3HEprus TEPMOIMHAMUYECKOU
CUCTEMBI U c1oco0bl €€ n3meHenus. KonnuecTBo TemnoThl U pabota. BHyTpeHHsIs
SHEpPrus  OAHOATOMHOIO  HJAEAJbHOrO  rasa. Buaer  Temnmonepenaum:
TEIUIONPOBOIHOCTDh, KOHBEKIUS, U3Iy4YeHUE. Y IeJIbHAsA TEIUIOEMKOCTh BEIIECTBA.
KonmuecTBoO TemIOTHI Ipu Terionepeaaye.

[lonsitue 00 aamabaTtHOM mponecce. llepBbIii 3aKOH TEPMOJMHAMUKH.
[IpuMeneHue mepBOro 3akoHa TEPMOJMHAMHUKMA K u3ompolieccam. ['paduueckas
UHTEpIpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuki. HeoOpaTuMOCTh MPOIIECCOB B IPHUPOJIE.

TennoBeie  mamuHbl.  [I[puHOKAIIBI  JEUCTBHAST  TEIUIOBBIX  MAIHWH.
IIpeoOpazoBanuss SHEPruM B TEIJIOBBIX MamuHaxX. KoadduimeHT moae3Horo
neiicTBus TerioBor MamwuHBL. [ukn KapHo m ero ko3¢g@uiineHT Mmojae3Horo
JNEeNUCTBUS. DKOJIOrMYECKHE MPOOIEMbI TEIIIOIHEPTETUKHY.



TexHuueckne yCTpPOWCTBA M NPAKTUYECKOE MPUMEHECHHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAMIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu

N3meHneHne BHYTpPEHHEW 3HEPruM Teja MPU COBEPIICHUH PabOThI: BBUIET
npoOku u3 OYTBUIKM MOJ JACHCTBHEM CXKAaTOro BO3/1yXa, HarpeBanwe sdupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUI€OAEMOHCTPALIUSA).

N3meneHne BHyTpeHHEN SHEPIruu (TeMIlepaTyphbl) Teaa Ipu TeIlonepeaaye.

OnpIT 1m0 anuabaTHOMY pAacCIIMPEHHI0 BO37AyXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mogenu napoBoil TypOUHBI, [BUTaTelNsi BHYTPEHHETO CTOpPaHUsl, PEaKTUBHOTO
JBUTaTEIS.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

N3Mmepenne yaenpHOU TEIUIOEMKOCTH.

Tema 3. Aepecammuvie cocmoanusn eeuwiecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u KoHAeHcalus. Vcmapenue u kumneHue. AOCOIIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTb BO3AyXa. HacelmeHHBIn nap. YaenbHas TemioTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JIaBJICHMUS.

Tépnoe teno. Kpucraminmyeckue u amop@Hbie Tena. AHU30TPOIUS CBONCTB
kpuctamwioB. Kuakue kpuctamwibl. CoBpeMeHHble MaTtepuanbl. [LmaBneHune u
KpUCTaJIu3anus. Y ielbHas TeruoTa miasienus. Cyoaumanus.

VYpaBHeHHE TENIOBOrO OagaHca.

TexHuueckne yCTpOWCTBA W IPAKTUUYECKOE NPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KATTOPUMETP, TEXHOJIOTUU IMOJYYEHHUS] COBPEMEHHBIX MAaT€pHUANIOB, B
TOM YHCJIE HAHOMATEPUATIOB, © HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIILIEHHBIX APOB.

Kurnienune npy noHM>KEHHOM JaBIICHUMU.

Crioco0Obl M3MEPEHHUS BIAKHOCTH.

HaGnronenne HarpeBaHus U IJIABJIICHUS] KPUCTAINTMYECKOTO BEIECTBA.

JlemoHCTpanus KpUCTajuioB.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

HN3mepeHnne OTHOCUTENIBHOU BIAKHOCTU BO34yXaA.

Paznen 4. JiekTpoauHamMuKa
Tema 1. Inexkmpocmamuxa
ONeKTpu3auus Tell. OIEeKTpUYECKUWid 3apsi. J(Ba BuIa 3JIEKTPUYECKHUX
3apsaoB. [IpOBOAHWKM, AWAIEKTPUKU W MOJYINPOBOJHHKH. 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsia.
B3aumoperictBue 3apsaoB. 3akoH KynoHa. TodueuHbIN 3JIEKTPUUECKUAN 3apsii.
Onektpuueckoe mnosie. Hanpsoxk€HHOCTh  anexkrpudeckoro mnoiig. [IpuHnumn



CYIIEpHO3ULUU DJIEKTPUYECKUX TMOJIEH. JIMHUM HanpsHKEHHOCTU JJIEKTPUUYECKOTO
TOJIAL.

Pabora cumnm  anektpoctatmueckoro  mojsA.  Ilotenmuman.  Pa3HOCTB
MOTEHIMAN0B. [IpOBONHUKM H JAUANEKTPUKA B BJIEKTPOCTATHUYECKOM TOJIE.
Jnsnexrpuyeckas IpOHULAEMOCTb.

DnekTpoEMKOCTh. KoHneHcatop. D1eKTpOEMKOCTh IIOCKOTO0 KOHAEHCATOPA.
DHeprus 3apsiKEHHOT0 KOHJIEHCATOpa.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: BJIECKTPOCKOII,
ANEKTPOMETP, JJIEKTPOCTATUYECKAsl 3alllUTa, 3a3eMJICHUE AJIEKTPOIPUOOPOB,
KOHIEHCATOpP, KONUPOBAJIbHBIN anmnapar, CTPYUHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO ¥ MPUHLIMUIT JEUCTBUS JIEKTPOMETPA.

B3anmopelicTBre HaIEKTPU30BAHHBIX TET.

DIIEKTPUUYECKOE TTOJIE 3aPSIKEHHBIX TEIL.

[TpoBOHMKH B 3JEKTPOCTATUUECKOM IIOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIM3IEKTPUKH B 3JIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOLIAIH
IJIACTHH, PACCTOSHUS MEXIY HUIMH U JTUAJIEKTPUIECKON TPOHULIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJIEHCATOpa.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

N3mepenne 31eKTpOEMKOCTHA KOHIEHCATOPA.

Tema 2. [locmoannwtii 31ekmpuyeckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIIOBUS CYHIECTBOBAHUA DSJIEKTPUYECKOIO TOKA.
Uctounnku Toka. Cuia Toka. [I0CTOSAHHBIN TOK.

Hanpsixenne. 3akon OMa 11 ydacTKa LENH.

DJIEKTPUYECKOE COMPOTUBIICHUE. Y AEIBbHOE COIMPOTUBIICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TPOBOJIHUKOB.

Pabora onekTpudeckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTD
AIEKTPUYECKOTO TOKA.

DIEKTPOABWKYIASI CHAJIa U BHYTPEHHEE CONPOTHBICHHE HCTOYHHMKA TOKA.
3akon Oma a1t HOJIHOM (3aMKHYTOH) 35ekTpudeckoi nenu. KopoTkoe 3aMblikaHueE.

OJIEKTpOHHAsI ~ MPOBOJAMMOCTb  TBEPABIX  METAUIOB.  3aBUCHMOCTH
COIIPOTHUBIICHUSI METAJUIOB OT TeMIepaTypbl. CBEPXIPOBOAUMOCTb.

DIIEKTPUYECKUN TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX MyYKOB.

[TonynpoBOHUKHY. CoOcTBeHHas u MIPUMECHAas MIPOBOJIUMOCTh
noynpoBoAHUKOB. CBolicTBa p—n-niepexoaa. [lomynpoBoiHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B  pacTBOpax M  paciuiaBax  dICKTPOJIMUTOB.
DIIEKTPONUTHYECKAS TUCCOLUALUSA. DIEKTPOIIN3.



DNeKTpUYeCcKknil TOK B Ta3zax. CamMOCTOSITENIbHBIA W HECAMOCTOSTEIIbHBIN
paspsa. Momuus. [1na3ma.

TexHuueckue yCTpOWCTBA W NPAKTUYECKOE NPUMEHEHUE: aMIepMeTp,
BOJIBTMETP, PEOCTAT, HWCTOYHUKH TOKA, DIEKTPOHArpeBaTelibHbIEe MPUOOPHI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN JUO,
TEPMUCTOPHI U HOTOPE3UCTOPHI, MOTYIPOBOIHUKOBBIN MO/, TaJbBAHUKA.

Jlemoncmpayuu

N3Mepenune CUitbl TOKa U HANPSIKEHHUS.

3aBUCUMOCTh CONPOTHUBIICHUS UWIHMHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IJTIONIAY MOMEPEYHOr0 CEUCHUSI U MaTepHraa.

CmenanHoe COeIMHEHUE MPOBOTHUKOB.

[Ipsamoe w3MepeHHe SIEeKTPOABMKYIIEW cuibl. KopoTkoe 3aMbIKaHHE
rajJbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMTPOTUBIICHUSI.

3aBHCUMOCTb COITPOTUBIICHUSI METAIIJIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTB 3EKTPOJIUTOB.

HckpoBou pa3psa ¥ MpOBOAUMOCTb BO31yXa.

OIHOCTOPOHHSAS MTPOBOJUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamophusie pabomol

N3ydeHne cMenanHoro COeIMHEHNS PE3UCTOPOB.

N3Mepenne 37eKTpOABMXKYIIEH CHIIBI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
COIIPOTHUBIICHUSL.

Habnronenue anexktposunsa.

Me:knpeaMeTHbIe CBA3H

N3yuenne kypca ¢usuku 0a30Boro ypoBHs B 10 kiacce OCyIIECTBISIETCS C
YYETOM COAEPKATEIBHBIX MEXKIPEIMETHBIX CBA3CH C KypcamMH MaTE€MAaTHKH,
OMOJIOruu, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

Mescnpeomemnvie nousmusi, CBA3aHHbIE C WU3YUYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBICHUE, HAy4HbId (HakT, rumnoresa, (u3nyeckas BEIUYMHA, 3aKOH,
Teopusi, HaOII0/IEHNE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOJIETh, U3BMEPEHUE.

Mamemamuxka: peumieHUe CHUCTEMBbl ypaBHEHWH, JuHEHHas (yHKUIHS,
napaboia, runep0oia, ux rpadMku U CBOWCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexanmdeckoe ABUKEHUE B KUBOU mpupoje, auddysus, ocmoc,
TEIJI000MEH KMBBIX OPraHU3MOB (BHUBI TEIUIONEPEIaun, TEIIOBOE PaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpPHAs MAcCCa, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIKOCTEU U



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJIUTHYECKAS AUCCOLMAINS,
rajbBaHUKA.

l'eoepaghus: BnaxHOCTB BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JBMXXKEHUN C HUCIOIB30BAHUEM MEXAHU3MOB,
Y4ET TpPEHHS B TEXHUKE, MNOAIIMIIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHHKE (pakeTa, BOJOMET W JpYyrHe), ABUTATEIb BHYTPEHHETO
cropanusi, maponasi TypOuHa, OBITOBON XOJIOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJYy4YEHUsI COBPEMEHHBIX MATEpUAIOB, B TOM YHCJIE HAHOMATEpPUAIIOB, H
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHUYECKAs 3alllUTa, 3a3€MJICHHE BJIEKTPONPUOOPOB,
KCEPOKC, CTpYHHBIN MIPUHTED, AJEKTPOHATPEBATEIbHBIC puoOpHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAHUKA.

11 KVIACC

Pa3nen 4. JiexkTpoauHaMuKa

Tema 3. Macnummnoe none. IneKmpomazHuUmMHas UHOYKUUA

[TocTossHHble  MarHuThl.  B3auMonencTBHe  MOCTOSSHHBIX ~ MAarHUTOB.
MarnutHoe 1one. BexkTop MarHuTHOM WHAYyKUWH. [IpuHUIMN Ccynepno3uuuu
MArHUTHBIX MoJiel. JIMHMM MarHuTHOM WHAyKIMU. KapTuHa NMHUN MarHUTHOU
WHIYKIWHA M0JI1 HOCTOSSHHBIX MAarHUTOB.

MarautHoe 1TON€ NPOBOJHHUKA C TOKOM. KapTuHa JWMHUN MHIYKIUH
MArHUTHOTO TMOJISl JJIMHHOTO MPSMOTrO MPOBOJHHUKA M 3aMKHYTOT'O KOJBLIEBOTO
MPOBOJHUKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaercTtBre npoOBOJHUKOB C
TOKOM.

Cwita AMmnepa, €€ MOAYJIb U HaIllpaBJIICHHUE.

Cuna Jlopenua, €€ MOyJib U HaIIpaBJICHUE. J[BUKEHHE 3apsKEHHON YaCTHUIIbI
B OJTHOPOJTHOM MarHUTHOM moJje. PaboTa cuisl JlopeHna.

SIBneHne JIEKTPOMAarHUTHOW WHAYKUMM. [lOoTOK BekTOpa MAarHuTHOM
WHOYKUUA. OJIEKTPOABMXKYIAS CWIAa HWHAYKIAH. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu dapanes.

BuxpeBoe »siexkrpuueckoe mosie. OJIEKTPOABMKYIIAs CHJIA WHAYKIHUA B
MIPOBOJHUKE, IBIKYIIEMCS IIOCTYIATENBHO B OJHOPOJIHOM MAarHUTHOM IIOJIE.

[Tpasuiio Jlenua.

NHaykTUBHOCTh. fIBJI€HHE CaMOMHAYKUWH. OJIEKTPOABIKYINAS  CHIIA
CaMOMHIYKLIHH.

DHEPrusi MArHUTHOTO MOJIS KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TeXHUYeCcKne yCTPOWCTBA Y MNPAKTHUUYECKOE TMPUMEHEHHUE: IIOCTOSIHHbBIC
MArHUThl, JJEKTPOMArHUTHI, JJIEKTPOJABUTATENb, YCKOPUTEIH 3JIEMEHTapPHBIX
YaCTHUILl, UHAYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OnsIT DpcTena.

OTKJIOHEHHE JIEKTPOHHOT'O My4YKa MATHUTHBIM TTOJIEM.

JIvHAM MHAYKIIMA MAarHUTHOTO TIOJISL.

B3aumonencrBrue 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amrmepa.

JlenictBre cunbl JIopeHa Ha MOHBI AJIEKTPOJIUTA.

SIBneHne 3EKTPOMArHUTHON UHAYKIUH.

[TpaBuiio Jlenua.

3aBUCUMOCTD JJIEKTPOABHKYIIEH CHIJIBI MHAYKIAHA OT CKOPOCTH U3MEHEHUS
MarHUTHOTO MOTOKA.

SBneHne caMOMHAYKIIUU.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

N3yyeHne MarHuTHOTO IOJIS KaTYIIKHA C TOKOM.

HccnenoBanue 1enMcTBUSA NOCTOSHHOIO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKLIHH.

Paznea S. KoJsieOanus v BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUNHbIE KOJ1€OAHUA

KonebarenbHas  cucrema.  CBOOOIHBIE  MEXaHMYECKHE  KoJeOaHUS.
IMapmonnueckue konebanus. Ilepuon, yactora, amrmunTyna u ¢aza KoiaeOaHUH.
[IpyxuHHBIN MadATHUK. MaTteMaTU4eCKU MASATHUK. YPABHEHHE TAPMOHUYECKUX
koneOanuii. [IpeBpaiiienrie HEPruu Mpyu rapMOHUYECKUX KOJICOAHUSX.

Konebarenbubiii koHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJEOaHUS B
UJeaqbHOM KOJIe0AaTeTbHOM KOHType. AHANOrus MeXAy MEXaHWYeCKUMHU U
ANEKTpOMArHuTHEIMU KonebaHnusmu. @Dopmyna Tomcona. 3aKOH COXpaHEHUs
SHEPIUH B UJEaTHLHOM KOJeOaTeIbHOM KOHTYpE.

[IpencraBnenne o 3aTyxarouux KojeOaHusX. BeIiHYX/I€HHbIE MEXaHUYECKHE
KoneOanus. Pezonanc. BeiHYK/I€HHbBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS.

ITepemennblii  TOkK. CHUHYCOMIANbHBIM MEPEMEHHBIM TOK. MOIIHOCTH
MIEPEMEHHOTO TOKa. AMIUIMTYAHOE W JCHUCTBYIOIIEE 3HAYEHUE CHIIBI TOKA H
HaNPSIKEHHUS.

Tpanchopmarop. IlpousBoacTBO, nepeaadya U NOTpeOIECHUE FIEKTPUUECKOM
SHEPruU. JKOJIOTUYECKNE PUCKH MPU MPOU3BOACTBE INEKTpO3HEpruu. Kynbrypa
WCMOJIB30BAHUS 3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHU4yecKkne yCTpOWCTBA MU IPAKTHUYECKOE NPUMEHEHUE: BJICKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUH JIEKTPOIEepe1ay.

Jlemoncmpayuu

HccnenoBanne mnapameTpoB KoJjie0aTeNbHOW CHCTEMBI (MPY>KUHHBIA WIH
MaTeMaTU4YeCKUN MasTHUK).



HaGmronenue 3aTyxaromux KoiaeOaHui.

HccnenoBanre CBOWCTB BBIHYXACHHBIX KOJIEOAHUI.

Habnronenue pe3oHanca.

CBOOOHBIE IEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuuorpaMmbl (3aBUCUMOCTU CUJIBI TOKA U HANPSIKEHUS OT BPEMEHU) IS
AIEKTPOMArHUTHBIX KOJeOaHUM.

Pe3oHanc mnpu DOCHENOBATENBHOM COEIUHEHUU PE3UCTOPA, KATYIIKH
VHIYKTUBHOCTH U KOHJEHCATOPA.

Monenp TUHUY DIIEKTPOIIEPENAYUH.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

HccnenoBanue 3aBUCHMOCTH MEPUOIA MaJbIX KOJeOaHUM rpy3a Ha HUTH OT
JUTMHBI HUTH W MaccChl Tpy3a.

UccnenoBanne TMEpeMEHHOr0 TOKA B LENH M3  NOCJIEAOBATEIIBHO
COEIMHEHHBIX KOHJICHCATOPA, KATYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNHbBLE 60TIHbL

Mexannyeckue BOJIHBI, yCHOBUsS pacnpoctpaHenus. Ilepuon. CkopocTb
pacnpoCcTpaHeHuss W JJuHa BOJHBL. [lomepeuHble W MPOJOIBHBIE BOJHBI.
Nutepdepenius u nudpaxinys MexaHM4eCKUX BOJIH.

3Byk. CkopocTh 3Byka. [ poMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJIHBI. Y CJIOBUSI U3TYyUYCHUS! SJEKTPOMATHUTHBIX BOJIH.
B3anmuas opuentanus BektopoB E, B, V B anektpomarautHoit BoinHe. CBOMCTBA
AIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, MpeOMJIEHUE, Tojsgpu3anus, Judpakius,
unrepdepennusi. CKOpoCTh 3MEKTPOMATHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMeHeHNE >IEeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBA3U U TeNEeBUACHUS. Paanonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOIIEH CPEIbI.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOEC NPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas [IMAarHOCTHKAa B TEXHUKE W MEIULHHE, pagap,
paguonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBU-meus.

Jlemoncmpayuu

OO6pa3oBanue U pacIpOCTPaHEHHUE TONEPEUHBIX U MPOIOIBHBIX BOJIH.

Koneobiromeecs Teno Kak HICTOYHHK 3BYKa.

HaGmronenne oTpa)xeHust U IpeJIoOMIICHUS MEXaHUYECKUX BOJIH.

HabGmonenue natepdepeHnn u TuPppakiin MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmtoneHne cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJO0H H
4acTOTOM KoJieOaHUI.



UccnenoBanue CBOWCTB AJIEKTPOMArHUTHBIX  BOJIH: OTpa)X€HHUE,
MpeIoMIIeHHE, oNgpU3anus, Tupakius, HTepPepeHIus.

Tema 3. Onmuka

['eomerpuueckas onrtuka. lIpaMOIMHENHOE pPacIpOCTPAaHEHHE CBETA B
ogHopoaHou cpexne. JIyu cBera. ToueyHbI HUCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHBI OTpakeHUs: cBeTa. [locTpoeHue m3o0paxeHuil B
IJIOCKOM 3€pKalie.

[Ipenomiienue cBeta. 3aKOHBI MPETOMIIEHUS cBeTa. AOCOIIOTHBIN MOKAa3aTelNb
npenomienus. I[lonmHoe BHyTpeHHee otpaxeHue. lIpenenbHbI yroa IMOJHOTO
BHYTPEHHETO OTPAKEHHS.

Hucnepcus cBeta. ClioxHBIN cocTaB 6enoro ceera. LIBer.

ColOupatomiue u pacceuBarouue JuH3bl. ToHkas auH3a. DokycHOe
paccTosiHME€ W ONTHUYEecKas cuiia TOHKOM JnH3bL. [locTpoenue wuzoOpakeHHil B
cOOMpAaIOIINX U pacceuBaromux JnH3ax. @opMysa TOHKOM JIMH3BI. Y BEJIUYECHUE,
JlaBaeMO€ JINH30M.

[Ipenenbl TPUMEHUMOCTH T€OMETPUUECKON OTITHKH.

BonnoBass ontuka. WuTepdepenuns cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOmOEHUST MAaKCUMyMOB U MHHUMYMOB B HMHTEp(PEPEHIIUOHHON
KapTHUHE OT JBYX CUH(}A3HBIX KOT€PEHTHBIX HCTOUYHUKOB.

Hudpakus cBera. JudpakuuonHas pemérka. YclIOBUE HaOIIOICHUS
[JIaBHBIX ~MAaKCUMYMOB TIpM MaJ€HUM MOHOXPOMAaTHYECKOrO CBETa HA
TU(PpaKIMOHHYIO PEHIETKY.

[Tomapusanus csera.

TexHuueckne yCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHHUE: OYKH, JIyIa,
¢dboToanmapaT, MPOCKIMOHHBIA ammapaT, MHKPOCKON, TEJIECKOI, BOJIOKOHHAs
onTHKa, TU(PpakMOHHAS pelIéTKa, TOJISIPOUSI.

Jlemoncmpayuu

[IpssmonHEHOE pPACTIPOCTPAHEHUE, OTPAXKECHUE U IPEJIOMIICHHE CBETA.
Onrtuyeckue npudopsI.

[TonHoe BHYyTpeHHEE OTpaxkeHrue. Moienb CBETOBOAA.

UccnenoBanue cBOMCTB U300pakeHUM B JIMH3AX.

Monenu MUKPOCKOIA, TEJIECKOA.

Habnronenue natepdepeHnu ceTa.

Habnronenune nudpakinu cBeTa.

Habmronenue nucnepcuu cBeTa.

[Tonydyenune cekTpa ¢ MOMOIIBIO ITPU3MBI.

[TonyueHue cnekTpa ¢ MOMONILI0 TUPPAKIIUOHHON PEIIETKH.

Habnronenue nonsipusaiiyuy cBeTa.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi



N3mepenne rmokasartess nNpeioMIIEHHS CTEKIIA.
HccnenoBanue cBOMCTB U300paKeHUM B JIMH3AX.
Habnronenue nucrnepcuu cBeTa.

Pa3nen 6. OCHOBBI ClIeUAJIBLHON TEOPUH OTHOCUTEIbHOCTH
['panunbl NPUMEHUMMOCTH  KJIACCHYECKOW  MEXAHUKHU. [ToctynaTet
CIIEHUAIIBHOW TEOPUU OTHOCUTEIILHOCTU: HWHBAPUAHTHOCTH MOIYJSA CKOPOCTH
CBETA B BAaKyyMe, IPUHLINI OTHOCUTEIIBHOCTH DUHIITEHHA.
OTHOCUTENBLHOCTh OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHH U COKpAILCHUE
JJTAHBI.
DHEPrusi 1 UMIYJIbC PEASITUBUCTCKOM YaCTHUIIBI.

CBsA3bp MACCHI C YHEPTUEN U UMITYJBCOM PEJISITUBUCTCKON YaCTHUIIbL. DHEPIrus
MTOKOSI.

Paznen 7. KBanToBas pusuka

Tema 1. Dnemenmolt KBAHM OGO ONMUKU

®otoubl. @opmyna [lnanka cBs3u s3HEepruu PoToHa ¢ €ro YacTOTOM. DHeprus
U UMITyJIbC (POTOHA.

OTtkpeiTue u uccieaoBanue poroddpdexra. OnbiTel A. I'. CToneroBa. 3aKoHBI
dborordpdexra. YpaBHenue JiiHiuteHa nis potodddexra. «KpacHas rpanuna»
dhororddexra.

JlaBnenue ceeta. Onwitel I1. H. JleGenera.

XUMHYECKOE JIEMCTBUE CBETA.

TexHudeckue yCTpOWCTBA U MNPAKTUUECKOE MPUMEHEHHE: (POTOIJIEMEHT,
(dboTomaTuuk, cCoHEeUHas 6baTapesi, CBETOIUO.

Jlemoncmpayuu

®oto3(ppeKT Ha yCTAaHOBKE C IIMHKOBOM IMJIACTUHOM.

HccnenoBanne 3aKkoHOB BHEMIHETO GoTodeKTa.

Cseroguon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mogaens aroma Tomcona. OmbiTel Pesepdopra mo paccesHUrO 0 -9acCTHII.
[Imanerapnas moxpens aroma. Iloctymarer bopa. M3nydenune wu mnoriouieHue
(OTOHOB MpU TEpPexojie aToMa C OJHOTO YPOBHSI PHEPruM Ha Apyro. Bumbl
criekTpoB. CIIEKTp ypOBHEW HEPTUU aTOMa BOJAOPOA.

BosHoBbIe cBoOMicTBa yactull. Bomubl ne bpoitnsa. KoprnyckynsipHO-BOIHOBOM
Iyaau3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyUYCHHUE.

TexHU4yecKkne yCTPOMCTBA M IIPAKTHYECKOE MPUMEHEHHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIM KOMITBIOTED.



Jlemoncmpayuu
Mogens onbita Pezepdopaa.
Ornpenenenue IIMHBI BOJHBI Ja3epa.
HaGmronenue muHelyaThIX CIEKTPOB U3ITYUYEHHUS.
Jlazep.
Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi
HaGmronenue nuHe4aToro cekTpa.
Tema 3. Amommnoe a0po
DKCIEPUMEHTBI, JTOKAa3bIBAIOIIME CIOXKHOCTh CTpOe€HUs sapa. OTKpbITHE
panuoaktuBHOcTH.  OmbiTel  Pesepdopna mo  ompegeneHuro  cocTaBa
paguoakTuBHOTO wu3nyueHus. CBoiictBa anbda-, OeTa-, ramMma-u3Iy4eHUS.
BinsiHue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.
OTtkpbiTHEe TIpoTOHA U HeWTpoHa. Hykionnas monens snpa ['eitzenOepra—
NBanenko. 3apsan siapa. MaccoBoe 4ncio sijapa. M30Tonsl.
Anbda-pacnaa. ODJNEKTPOHHBIM H MO3UTPOHHBIM Oera-pacnan. ["amma-
M3JIy4YeHUE. 3aKOH paJMOaKTUBHOIO pacmnaja.
DHeprus CBsI3M HYKJIOHOB B sifipe. S nepHbie cuibl. JlepekT Macchl siapa.
S nepnblie peakuuu. JleneHue u CUHTES sAEp.
Snepupiii peaktop. TepmosiaepHbiii cuHTe3. [IpoGiaeMbl W TEPCIEKTUBHI
AIEPHON IHEPrETUKU. DKOTOTUUECKUE ACTIEKTHI SIAEPHON SHEPrETUKMU.
DneMeHTapHbIe YacTULbl. OTKPBITUE TO3UTPOHA.
Metobl HAOJIIOACHUS U PETUCTPAIIUU AJIEMEHTAPHBIX YaCTHII.
dyHaMeHTaIbHbIe B3auMoeicTBusl. EquHCTBO (hrznyueckoil KapTUHBI MUpa.
TexHu4yecKkrne yCTpOWCTBA U MPAKTUYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
Buinibcona, siaepHbliil peakTop, aToMHas 0oMoa.
Jlemoncmpayuu
CU€TUrK HOHU3UPYIOIUX YACTULI.
Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi
UccnenoBanue TpekoB yacTull (110 TOTOBBIM oTorpadusim).

Pazgen 8. JiieMeHTHI ACTPOHOMUM M ACTPOPUIHKH

Dtansl pa3BUTHS acTpOHOMUU. [IpUKIIanHOE U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMHUH.

Bun 3BésmHoro HeGa. Co3Be3nus, sipKue 3BE3BI, IUIAHETHI, UX BHUIUMOE
JIBH>KCHUE.

CosHeuHas cucTema.

Connue. ConHeuHas akTHUBHOCTh. Mcrounuk sHeprum ConHila W 3BE3.
3BE31bl, UX OCHOBHBIE XapaKTEpPUCTUKHU. [[narpamMma «CHEKTpaldbHbIA KJIacc —
CBETUMOCTBY». 3BE3AbI TJIABHOW IMOCIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» I 3BE3J TJIABHOW IOCJIENOBATEIILHOCTU. BHYTpeHHEE CTpPOEHHUE



3B€371. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXACHUU U 3BoJronnu CoJiHIa U
3BE3/. DTambl )KU3HU 3BE3I.

Mnuneunsiii Ilyte — Hama I'anaktuka. Ilonoxxenme u nBuwxenue CoJsHIA B
lNamaxtuke. Tunsl ramaktuk. Paguoranaktuky U kBasapbl. UEpHBIE OBIPHI B sapax
rajgaKkTHK.

Bcenennas. Pacimmpenue Beenennoit. 3akon Xa061a. Pazberanue rajiakTuk.
Teopus bosbioro B3peiBa. PenukroBoe usinydeHue.

MacmtabHas ctpyktypa Beenennoil. MeTaranaktuka.

Hepeménnbie mpoOieMbl aCTpPOHOMUH.

Yuenuueckue nabnooenus

HaGmtonennst HEeBOOPYKEHHBIM TJIa30M C HUCMOJIB30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUI JJIsl OTIpe/IeNICHUs TIOJIOKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE CO3Be31Us1 CEBEPHOTO MOJYIIAPUS U SIPKUE 3BE3BI.

Ha6monenus B Teneckon Jlynsl, mianet, Mueunoro Ilytu.

O0o0mariee NOBTOpPeHHeE

Pons ¢u3uku u acTpOHOMHM B DKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIMAIBHOM M ATUYECKOU cepax AesTeTbHOCTU YeJIOBEKa, POJb U MECTO (PUBUKHU
M aCTPOHOMHUHU B COBPEMEHHOUN Hay4yHOU KapTHHE MHUPA, POJIb PU3HUECKON TEOpUHU
B (opMupOBaHMM MPEACTABICHUNA O (PU3HUECKON KapTUHE MHpPA, MECTO
(bU3nYeCcKOr KapTUHBI MUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEACTABICHUN O IPUPOJIE.

Me:knpeaMeTHbIe CBA3H

N3yuenne kypca ¢usuku 0a30Boro ypoBHs B 11 kiacce oCyIIecTBISIETCS C
YYETOM COJAEPKATEIBHBIX MEXIIPEAMETHBIX CBA3E€M C KypcamMu MATEMAaTHKH,
OMOJIOrH, XUMHUH, Teorpaduu U TEXHOJIOTHH.

Mescnpeomemnvie nousmusi, CBA3aHHbIE C W3YYEHHEM METOJOB HAYYHOI'O
MO3HAHUS: SIBIICHUE, HAy4HbIA (HakT, runoresa, (UMyeckas BEIUYMHA, 3aKOH,
Teopusi, HAOIIO/IEHHE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOJIEh, U3BMEPEHUE.

Mamemamuka: pelIeHUE CUCTEMBl yPaBHEHHWH, TPUTOHOMETPUUECKUE
(yHKIMU: CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJIECTBO, BEKTOPbl U UX NPOEKUMU HA OCHU KOOPAUHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTApPHBIX (PYHKIMH, NPU3HAKK MOAOOUS TPEYroJbHHUKOB,
onpeiesieHne MIOMAaU MIOCKUX (GUryp u o0bEMa Tel.

buonocus: »nexTtpuyeckue SBICHUS B KUBOM MpuUpoONE, KoJieOaTelbHbIC
JIBUKECHUS B )KUBOU MPUPOJE, ONITUYECKUE SBICHUSA B KUBOU IPUPOJE, NEUCTBUE
paanaly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJ, KPUCTAJUIMYECKAsA CTPYKTYpa TBEPABIX
TEN, MEXaHW3Mbl OOpa30BaHUSA KPUCTAUIMYECKOM PEHIETKH, CHEKTPAIbHBIN
AHAJIN3.



l'eocpaghusi:  marHuTHBIE TIONIOCA 3€MJIM, 3alle)Kd MArHUTHBIX — PYII,
(hoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJCKA3aHUE 3E€MIIETPSICECHUM.

Texnonocusa: IJHWHUUA DIIEKTPOIIEpEIady, TEHEPATOpP IEPEMEHHOTO TOKa,
3JEKTPOJBUTATENb, WHAYKIHOHHAS II€4b, pajap, PaauoONpUEMHUK, TEIEBU30D,
anTteHHa, Tteinedon, CBY-meub, MpOEKIIMOHHBIA anmapaT, BOJOKOHHas OITHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHMA IIPOI'PAMMBI 110
POU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMUSA

OcBoenne yueOHoro mnpenmera «Dduzuka» Ha ypOBHE CpeaHEro OOIIEero
oOpazoBaHus (6a30BbI YPOBEHB) JOJIAKHO OOECIEUUTh JOCTUKEHUE CIETYIOUIUX
JUYHOCTHBIX, METAIMPEAMETHBIX M MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUYHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIE PE3yJbTAThl OCBOCHUS yueOHOro npeamera «Dusnkay T0mKHBI
OTpa)kaTb TOTOBHOCTh M CIOCOOHOCTh OOYYarOUIUXCA PYKOBOACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTAIIMM, TIO3UTUBHBIX BHYTPEHHHX  YOEXKIEHHH, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCHUUCKOTO OOIleCTBa, pacUIMpeHUe >KU3HEHHOTO
OIBITAa W ONBITA JESATEILHOCTH B IMPOIECCE peaTn3alii OCHOBHBIX HapPaBICHUU
BOCIIUTATEIIBHOU AESITEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskIaHCKOro0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAXKAAHCKON MO3ULIMU 00YYAIOIIETOCsa KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUMCKOT0 OOIIECTBA;

NPUHATAE  TPAJULHUOHHBIX  OOIIEYETOBEYECKUX T'yMAaHUCTUYECKUX U
JNIEMOKPATUYECKUX [IEHHOCTEN;

TOTOBHOCTH BECTH COBMECTHYIO JEATEIIBHOCTh B MHTEPECAX T'PAXKIAHCKOIO
oO111ecTBa, y4aCTBOBaTh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHu3allni;

YMEHHUE B3aUMOJIEUCTBOBAThH C COUUAIILHBIMUA UHCTUTYTAMHU B COOTBETCTBUHU C
X QYHKIUSIMUA U HA3HAUYCHHUEM;

TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOM JIEATEIILHOCTH;

2) IaTPUMOTUYECKOT0 BOCIIMTAHUSA:

c(hopMHUPOBAHHOCTH POCCHUMCKOU rpakJaHCKOMN UACHTUYHOCTH,
MaTPUOTU3MA;

LIEHHOCTHOE OTHOUICHHWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PUBHKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO MMOBEICHMUS;

CIIOCOOHOCTh OIIEHUBATH CHUTYAllMI0 M MPUHUMATh OCO3HAHHBIE PELICHUS,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHCIE B
NESTEIIbHOCTUA YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYAYIIErO;

4) 3¢TeTHYECKOr0 BOCIMTAHUS:

ACTETUYECKOE OTHOLIEHHUE K MUY, BKIIKOUAs 3CTETUKY HaY4YHOI'O TBOPUYECTBA,
MPUCYIIETO (PU3NUYECKOM HAYKE;



5) Tpy10BOro BOCIMTAHMS:

HHTEpEC K pa3audHbIM cdepam MpodheCCHOHATBHON AEATEIBHOCTH, B TOM
YHCJIe CBA3AHHBIM ¢ (PU3UKON U TEXHUKOW, YMEHUE COBEPIIATh OCO3ZHAHHBIN BHIOOD
Oynymieit mpodeccruu U peaanu30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CITOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B 00JaCTH
(bU3HUKY Ha TPOTSHKEHUH BCEH KU3HU;

6) 3K0J10rM4eCcKOro BOCIIUTAHMS

c(hOpMUPOBAHHOCTh HKOJOTHMYECKON KYIBTYpbl, OCO3HAaHHE TJIO0ATHLHOIO
XapakTepa dKOJOTHIECKUX TPpoOIieMm;

IUIAHUPOBAHUE U OCYILECTBIECHUE JEUCTBUU B OKPYKAIOLIEU Cpelle Ha OCHOBE
3HAaHUSA LEJIEH YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA;

pacIIMpeHue OIbITa JCATEIBHOCTH HKOJOTMYECKONW HANpaBICHHOCTA Ha
OCHOBE UMEIOIINXCS 3HAHUHN 10 (PU3HKE;

7) UEHHOCTH HAYYHOI'O MTO3HAHMSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHME LECHHOCTH HAYYHOM JAEATEIIbHOCTH, TOTOBHOCTH B MHPOLECCE
u3yueHuss (UBUKH  OCYIIECTBJISITh  MPOEKTHYHD U HCCIEI0BaTEIbCKYIO
NEATENbHOCTh MHANBUAYAIBHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJbHbIE YUeOHbIe NeicTBUS
Ba3oBble Jioruyeckue aeiicTBUS:
CaMoOCTOSITENFHO ~ (OPMYIHPOBATh M aKTyalH3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTpPEeNEeNATh LETH NeATENbHOCTH, 3aJaBaTh IMapaMEeTpbl U KPUTEPUU HX
TOCTUKCHUS;
BBISIBIATh 3aKOHOMEPHOCTHM M TIPOTHBOpPEYHMS B  paccMaTpuUBaeMBbIX
bu3nYeCKUX ABICHUSX;
pa3palaTeIBaTh IUIAH pEIIEHUs MPOOJEMBbl ¢ YUETOM aHaIM3a UMEIOUIUXCA
MaTepuaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;
BHOCHTH KOPPEKTUBBI B ACSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyIbTATOB
LEJSIM, OIICHUBATh PUCKHU MOCIEACTBUN e TEIbHOCTH;
KOOPAMHHUPOBATH W  BBINOJHATH paboOTy B  YCIOBUAX  pPeajbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aWMOJCHCTBUS;
pa3BUBaTh KPEATHBHOE MBINIJICHHUE NP PEIICHUN KU3HEHHBIX MPOOIIEM.
Bba3oBble ucciieoBaTe1bcKue AeiCTBUS:
BJa/IeTh HAYYHON TEPMHMHOJIOTHEH, KIIOUYEBBIMU MOHATHSIMH U METOJaMU
(bu3NYECKON HAayKU;



BIIaJIETh HABBIKAMH YUEOHO-HCCIIEIOBATENILCKON U MPOEKTHOU JEATENbHOCTH
B 00yacTu (hpU3UKHU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEILHOMY TTOUCKY
METOJIOB pelIieHus1 3ajay (HU3NUECKOro COAepKaHusl, NMPUMEHEHUIO PA3TUYHBIX
METOJIOB TTO3HAHMS;

BIIQJIETh BHUJIAMHU JICSITEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHHUS, €ro
UHTEpIpETAllud, MNpeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3JIMYHBIX Y4YEOHBIX
CUTyalusX, B TOM YHUCJI€ IPU CO3JaHUU YUEOHBIX TPOECKTOB B 00JaCTH (PU3UKWY;

BBISIBIISITh MIPUYMHHO-CJIEJACTBEHHbIC CBSI3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTaTh TUIMOTE3Y €€ PpEeIIeHUs, HaXOJUTh apryMeHTHhl [JIsi JOKa3aTebCTBa
CBOUX YTBEPXKJICHUI, 3a/1aBaTh NapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAJTU3UPOBATH TIOJYUYCHHBbIE B XOJE€ pEIICHHs 3a7adydl pe3yibTaThl,
KPUTUYECKHU OIIEHUBATh UX JIOCTOBEPHOCTb, MPOTHO3ZUPOBATH U3MEHEHHE B HOBBIX
YCIOBUSIX;

CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3aJayd B 00pa30BaTeNIbHOM
NEATeNIbHOCTH, B TOM YUCJIE IPU U3YUYEHUU (PUBUKY;

JIaBaTh OLIEHKY HOBBIM CUTYyallUsM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

yMETb TMEpPEHOCUTh 3HaHUs 1o (u3MKe B MPAKTUUYECKYIO 00JacTh
KU3BHEICATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MIPEAMETHBIX 00JaCTel;

BBIJIBUTaTh HOBBIC UJIEH, MPEJIaraTh OPUTMHAJIbHBIC MOJX0/IbI U PEIICHUS;

CTaBUTH MPOOIEMBI U 3aJ1a4H, JOMYCKAIOIINE AIbTePHATUBHBIC PEIIICHUS.

Pabora ¢ unpopmaunmeii:

BIIaJIETh HaBBIKAMU MOJTy4YEeHUS MH(GOpMALMKU (PU3HUECKOTO COAECPKAHUS U3
HMCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOATENBHO OCYIIECTBIATh IOUCK, aHaIU3,
CUCTEMATH3alUI0 M HHTEPIpETANi0 MH(POpMAMK Pa3IUYHBIX BUAOB U (HOpM
MpeCTaBICHNUS;

OIICHUBATh JIOCTOBEPHOCTH UH(POPMAIUY;

UCIONB30BaTh  CpPeACTBA  HMHMPOPMAIMOHHBIX M  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUW B PEIICHUU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3AIMOHHBIX
3a7a4 ¢ CcoOJMoAeHHeM TpeOOBaHUN SPrOHOMUKH, TEXHUKH OE€30MacHOCTH,
TUTUEHBI, peCcypcocOepeKeHusi, MPaBOBBIX W  3THYECKUX HOPM, HOPM
MH(POPMALIMOHHON 0€30TaCHOCTH;

CO3/1aBaTh TEKCThl (DU3UUYECKOTO COJIEpXKaHHUS B Pa3NU4YHbIX QopmaTtax ¢
y4€TOM Ha3HayeHUs MH(OPMALUK U 1EJIEBON ayAUTOPUH, BEIOUpasi ONTUMATbHYIO
(dbopmy npescTaBiICHUsI U BU3yaTUu3aluu.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YYeOHbIe 1eHCTBHS:
OCYHIECTBJISITh  OOILllEHHE Ha ypokax (U3MKHM H BO BHE-YPOUHOMU
NeATEeNbHOCTH;



pacro3HaBaTh MNPEANOCHUIKM KOH(MIUKTHBIX CUTyalldd M CMST4aTh
KOH(JIMKTHI;

Pa3sBEPHYTO U JIOTUYHO M3JIAraTh CBOK TOYKY 3PEHUS C UCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

IIOHUMATh U UCIIOJb30BaTh NMPEUMYILECTBA KOMAaHIHON U WHIWBUIYAIBHOU
paboTHI;

BBIOMpAaTh TEMATHKY U METOJAbl COBMECTHBIX JACHCTBUI C y4E€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 Ye€HA KOJIICKTUBA,

NPUHUMATh eI COBMECTHOW  JEATEIIbHOCTH, OpPraHU30BBIBATH U
KOOPAWHUPOBATh JCUCTBUS MO €€ HOCTHUKEHUIO: COCTABIISATH IUIAH JEUCTBHM,
pacrpenensiTh poiau C Y4ETOM MHEHHMM YYacTHUKOB, OOCYXKAAaTh Pe3yJIbTaThl
COBMECTHOM padoTHhI;

OLICHMBATh KA4ECTBO CBOEr0 BKJIAJa M KaXXJIOr0 Y4YaCTHHKA KOMAaHIbl B
oOIIMiA pe3ynbTat Mo pa3pad0TaHHBIM KPUTEPUIM;

npemiaraTb HOBBIE MPOEKThHI, OLEHUBATh WAEH C NO3ULUHAU HOBHU3HBI,
OPUTMHAIIBHOCTH, NNPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIIATh IIO3UTUBHOE CTPATETMYECKOE TOBEACHUE B PA3JIAYHBIX
CUTYyaIUsX, IPOSIBISTh TBOPUYECTBO U BOOOpakeHUE, ObITh MHUITUATUBHBIM.

PeryasitTuBHbIe YyHUBepcaJbHbIe YUeOHbIE 1eiicTBUSA
Camoopranuzanus:

CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATEIBHYIO JIESITEIHLHOCTh B 00JACTH
(GU3UKKM M aCTPOHOMUH, BBIABIATH MPOOJEMBI, CTaBUThL U (HOPMYIUPOBATH
cOOCTBEHHBIC 3a/1aUH;

CaMOCTOSITEJIbHO COCTAaBJISITh IJIAH PEIICHUS PACUETHBIX U KAYECTBEHHBIX
3a/1a4, MJIaH BBIMOJHEHUS MIPAKTHYECKON pabOThl C yUETOM MUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEU U MPEINOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

pacuIupsiTh paMKH yu4eOHOro MpeMeTa Ha OCHOBE JIMUHBIX MPEANOUYTEHHH;

JenaTh OCO3HaHHBIM BBIOOp, aprymMeHTUpPOBaTH e€ro, OpaTh Ha ceOs
OTBETCTBEHHOCTbH 32 PEILICHHUE;

OLICHUBATh MPUOOPETEHHBIN OMBIT;

crocoOCcTBOBaTh (HOPMUPOBAHUIO M MPOSBICHHUIO JPYIUIIMA B 00JIacTH
(U3UKH, TOCTOSIHHO MOBBIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLUMOHAJIbHbI HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB IIESIM;

BIIQJICTh  HABBIKAMU  TIO3HABATEIBHOM  pedIeKCHMM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JIEUCTBUM U MBICIUTENBHBIX MPOLECCOB, HX pe3yJlbTaTOB U
OCHOBAHMU;



WCITIOJIB30BaTh MPUEMBI peIIEeKCHH I OIEHKH CUTYyaIllH, BRIOOpAa BEPHOTO
peleHus;

YMETh OIICHWBAaTh PUCKHM W CBOEBPEMEHHO MPUHUMATH PEIICHUS IO HUX
CHIDKEHUIO;

MpPUHUMATh MOTHBBI W apryMEHTHl APYTHX TMPH aHAIW3E pPEe3yIhTaTOB
NEeATCIIbHOCTH,

MIPUHUMATH Ce0s1, TOHUMAsi CBOM HEJOCTATKH U IOCTOMHCTBA;

MpPUHUMATh MOTHBBI M apTryMEHTHl APYTHX TPH aHAIW3E pPEe3yIbTaTOB
NEATCITbHOCTH,

MPU3HABATH CBOE MPABO ¥ MPABO APYTHX HA OMIHOKH.

B mporecce nocTmwKeHUsS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MPOTPAMMBI
no ¢u3uKe s YPOBHS CpPEIHEro oOmero ooOpa3oBaHus y OOydaromuxcs
COBEPIIEHCTBYETCS SMOITMOHATBHBIN UHTEJUICKT, IIPEAII0JIar afOIITH i
c(hopMHUPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOUAIONIETO CITOCOOHOCTh TOHUMATh CBOE IMOIIMOHATILHOE
COCTOSIHUE, BUACTH HAIIpaBJICHHS Pa3BUTHS COOCTBEHHOM SMOIMOHAIBHON C(hepHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYJUPOBAaHMS, BKIIOUYAIONIETO CAMOKOHTPOJb, yYMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIIOCOOHOCTh aNanTUPOBAThCS K
HOMOIMOHATLHBIM U3MEHECHHUSIM U TIPOSIBIISITh THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIINH, BKIIOYAIONICH CTPEMIICHUE K JOCTIKCHHIO TIETH U
ycrexy, ONTUMHU3M, WHHUIIMATHBHOCTH, YMEHHUE MEWCTBOBATH HWCXOJS W3 CBOMX
BO3MOKHOCTEM;

OMIIATUH, BKIIOYAIONMEH CIIOCOOHOCTh MMOHUMATh IMOIIMOHATFHOE COCTOSTHUE
JApYTHX, YYUTBIBATH €r0 TIPH OCYIIECTBICHUW OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COITMATbHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTH BBICTPAMBATh OTHOIIICHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3pemiaTh KOHMOIUKTHI.

NPEAMETHBIE PE3YJIbTATBI

K koHny oOyuyenuss B 10 kiacce mnpeamMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPakaTh CHOPMUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh HA IpUMEpax pojib U MeCTO (Pu3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTHHBI MUpPA, B Pa3BUTUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IIPAKTUYECKOMN AEATEIBbHOCTH JIOJIEH;

YUYUTHIBATh TPAHUIIBl TPUMEHEHUS] H3YYEHHBIX (U3UYECKUX MOJEIIEeH:
MartepualibHasi TOUKa, HHEpIUaJIbHAsI CUCTEMa OTCU€Ta, aOCOIIOTHO TBEPJIOE TEIIO,
WJIeanbHbIM ra3, MOJAEIH CTPOECHUsS Ia30B, )KUIAKOCTEW U TBEPABIX TEJ, TOUYCUHBIN
AIEKTPUUYECKUI 3aps]l IPU pelieHnr (PU3NUeCcKuX 3aay;



pacro3HaBaTh (puznueckue sABiIeHUs (MPOIECChl) U OOBACHATh UX HAa OCHOBE
3aKOHOB MEXaHWKHU, MOJIEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOCHHMsS BeIleCcTBa U
ANEKTPOJAVMHAMUKHU:  PABHOMEPHOE UM PABHOYCKOPEHHOE  MPSMOJIUMHEHHOE
JBIKEHHE, CBOOOJHOE TAaJIEHHE TeJ, JBHXKEHHE 10 OKPYKHOCTH, HWHEPIUS,
B3auMojielicTBue Tel, Tuddy3us, OpOYHOBCKOE TBHXKEHUE, CTPOCHUE >KUAKOCTEN
U TBEPJIBIX TeJ, U3MEHEHUE 00bEMA TeJl MPU HArpeBaHUU (OXJIAXKICHHUH ), TETIOBOE
paBHOBECHUE, UCIIApEHUE, KOHACHCAlUs, MUIaBJICHUE, KPUCTAIIU3AIUs, KUICHUE,
BIIQYKHOCTh BO3/1yXa, OBBIIICHUE JIaBJICHUS T'a3a MPU €r0 HATPEBAHUU B 3aKPHITOM
cocylie, CBSI3b MEXKAYy IMapaMeTpaMH COCTOSIHUSI Tra3a B  H30IpOIEccax,
ANEKTpU3AIUs TeJl, B3aUMOJIEHCTBHE 3apsiJIOB;

OMUCHIBATh MEXAHUYECKOE JBM)KEHHUE, UCMONb3Yys (U3NYECKUE BEJIUYUHBI:
KOOpAWHAaTa, MyTh, MEpeMElIeHrne, CKOPOCTh, YCKOpPEHHE, Macca Tejla, CHuia,
UMITYJIbC T€Jla, KUHETUYeCKasi SHEprus, MOTEHIHAIbHAS SHEPrusi, MeXaHuueckas
paboTa, MeXaHMYeCKass MOIINHOCTh; NPU ONHCAaHUU MPABWIHHO TPAKTOBATH
(U3UYECKUI CMBICI HCHOJB3YEMbIX BEIUYUH, UX OOO3HAYECHHS U EIUHUIIBI,
HaxXoJIUTh (POPMYJIbI, CBS3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEJIUUUHY C APYTUMU
BEJIMYNHAMU;

OMUCHIBATh H3YyYCHHBIC TEIUIOBbIE CBOMCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCTONBb3ysd (DU3MYECKUE BEJIMYMHBI: JaBJIE€HUE Tas3a, TeMmIepaTypa, CpeaHss
KHMHETUYECKAsl SHEPTUs XaOTHYECKOTO JBHXKEHUSI MOJIEKYJ, CPeIHEKBaIpaTUUYHAas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOThI, BHYTPEHHsSI SHeprusi, padbora rasa,
KO3(pUIIMEHT TMOJE3HOr0 JAEHCTBUS TEIUIOBOIO JIBUTATENsl; NpPU ONHCAHUU
MPaBUJIBHO TPaKTOBaTh (U3UYECKUII CMBICT HCIOJIB3YEMbIX BEJIMYHMH, WX
0o003HaYeHUsI U EIUHMIIBI, HAXOAUTh (QOPMYJbI, CBS3BIBAIOIINE JIAHHYIO
(bU3NYECKYIO BETUYNHY C APYTUMU BEJIUUUHAM;

OMUCHIBATh U3YYEHHBIEC JIEKTPUUECKUE CBOMCTBA BEILIECTBA U AJIEKTPUUECKUE
ABJICHUS (TPOLIECCHI), UCTONIB3Ysl (PU3UUYECKUE BEITUUYUHBI: SIEKTPUUYECKUN 3apsij,
ANEKTPUUYECKOE MOJIe, HAMPSXKEHHOCTh MOJIsS, MOTEHIMAN, PA3HOCTh MOTEHIINAJIOB,;
IpU ONUCAHUM TMPABUIBHO TPAKTOBATH (DU3UYECKUN CMBICT HCIOIb3yEeMbIX
BEJIMYMH, MX OOO3HAUEHUS] M EJUHUIIbI; YKa3biBaTh (DOPMYIIbI, CBSI3bIBAIOIIUE
JTAHHYIO0 (PU3MYECKYIO BEJIMUUHY C IPYTUMU BETUYNHAMU;

aHAJTU3UPOBATh (PU3MYECKHUE MPOLECCHl U SBJICHUS, UCIOIb3Yysd (PU3MUECKUe
3aKOHBI U IPUHIMIIBL: 3aKOH BCeMUPHOTO TAroTeHus, I, Il u III 3akonsr HeroTOHA,
3aKOH COXpaHEHUs MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAHEHUs UMITYJIbCa,
MPUHIUI CYMEPIO3UIMNA CWI, MPUHIUI PABHOMPABUS HHEPHHAIBHBIX CHUCTEM
OoTCuéTa, MOJEKYISIPHO-KMHETUYECKYI0 TEOPUI0 CTPOCHHS BEIECTBA, Ta30BbIE
3aKOHBI, CBSI3b CpPeAHEN KMHETUUYECKOW SHEPTrUU TEIUIOBOTO JIBUKEHHUS MOJIEKYI C
a0OCOJIFOTHOM TeMmepaTypoH, MEepBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHECHUS
ANEKTPUYECKOro 3apsiia, 3akoH KyioHna, mpu »>TOM pas3iuyaTh CIOBECHYIO



(hopMyIHPOBKY 3aKOHA, €T0 MAaTeMaTUYECKOE BBIPAXKEHHE W YCIOBUS (TpaHULIbI,
00J1acTH) MPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIE MPUHIUIBI  JCWCTBUS  MAIlMH, NTPUOOPOB U
TEXHUYECKUX YCTPOUCTB; pa3inyaTh YCJIOBHUS UX 0€30MacCHOTO MCIIOIb30BaHUS B
MMOBCEIHECBHOM JKU3HU;

BBITIOJIHATh JKCIEPUMEHTHI IO HCCIEIOBAHUIO (U3UYECKUX SIBICHUU H
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MpPU STOM
dbopmynupoBath npoOieMy/3aadyy U THUIOTE3y Y4eOHOro HSKCIEPHUMEHTA,
coOMpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOPYIOBaHMS, MPOBOAUTH OMNBIT U
(bopmMynIHpoOBaTh BHIBOJBL

OCYIIECTBIISITh MPSIMbIE U KOCBEHHbIE M3MEPEHUsI (PUBHUECKUX BEIUYUH, TPU
ATOM BBIOMpPATh ONTUMAIBHBIA CIOCOO M3MEPEHUSI U HCIMOJIb30BaTh W3BECTHbHIC
METObI OLIEHKH ITOIPELIHOCTEN U3MEPEHNUM;

UCCNIEIOBAaTh  3aBUCUMOCTH  MEXAYy  (U3MYECKUMHU  BEIMYMHAMU  C
UCIIOIb30BaHUEM MPSIMBIX H3MEPEHUU, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(uUKCHUpOBaTh PE3yNbTAaThl MOTYYEHHOW 3aBUCUMOCTU (PU3MYECKUX BEJIMYHMH B
BUJIe TaONuUIl U rpadUKoOB, AENaTh BEIBOABI 110 PE3yIbTaTaM UCCIIEI0BaHUS;

coOJiro1aTh MpaBwia 0€30MacHOro TpyAa MpU MPOBEAECHUU UCCIEIOBAHUN B
paMKax y4yeOHOro »JKCIEepUMEHTa, Yy4eOHO-UCCIEAOBATENbCKONM U MPOEKTHOU
NEATENIbHOCTU C HMCIOJIb30BAHUEM HM3MEPUTENbHBIX YCTPOUCTB U J1a00PATOPHOIO
000py10BaHMUS;

pemiath pacu€THBIE 3a7ayd C SBHO 3aJaHHOM (U3MYECKOM MOJENbIO,
UCIONb3Ys (PU3UYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBUS 3aJauu
BBIOMpaTh (HU3NYECKYI0 MOJENb, BBIACIITh (DU3NYECKUE BEIUYUHBI U (HOPMYIIBL,
HEOOXOUMBbIE I €€ pEeIIeHUs, MPOBOJUTh PACUEThl U OLIEHUBATH PEATbHOCTH
MOJIYYEHHOI'0 3HaueHUsI GU3NUECKON BEIMUMHBL;

pelaTh KaYeCTBEHHBIE 3a/1au: BRICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBYIO
LEMOYKY PACCYKJICHUM C OMOpOM Ha HM3Yy4YEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
(dbu3nuecKkue SBICHUS;

UCIONB30BaTh ~ NpPU  PEIIEHMHM  y4eOHBIX  3ajlad  COBPEMEHHBIC
MH(POPMAIIMOHHBIE TEXHOJOTHU JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIpEeJCTaBIICHUs y4eOHOW U HAyYHO-MOMYJIApHOU UHGOPMAIUHU, TOTYYSHHON U3
Pa3IMYHBIX KICTOUHUKOB, KPUTHUECKU aHAIU3UPOBATh MOIy4aeMyl0 HH(OPMAIIHIO;

MPUBOAUTH MPUMEPHI BKJIAJ]a POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DUZUKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IMPOIIECCOB OKPYXKAIIIETO0 MHpPa, B pa3BUTHE
TEXHUKU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM >KU3HU
1Sl obecrieyeHrs 0€30MaCHOCTU MPU OOpAIllEHUH C MPUOOPaMHU U TEXHUYECKUMU



YCTPOMCTBAMHU, JJIsI COXPAHEHHMS 3JI0POBbSI U COOJIOJICHUSI HOPM 3KOJIOTMYECKOTO
MOBEJCHUS B OKPYKAIOLIEH Cpele;

paboTaTh B TpYINNE C BBHINOJHEHUEM pA3JIMYHBIX COIMAIBHBIX PpOJIEH,
IJIAaHUPOBaTh palOTy TPYIIbI, pPAIMOHATBHO pacHpeAessiTh OO0S3aHHOCTH U
IJIAHUPOBAThH JIESITEILHOCTh B HECTAHAAPTHBIX CUTYAlIMSX, aJl€KBATHO OIIEHUBATh
BKJIQJI KQXJIOTO U3 YYACTHUKOB TPYIINbI B PEIICHUE pacCMaTPUBAEMOU MPOOIEMBI.

K koHny oOyuyenuss B 11 kiacce mnpeameTHbIe pe3yJibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPakaTh CHOPMUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh HA MpUMEpax pojib U MeCTO (Pu3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTHHBI MUpPA, B PAa3BUTUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B IPAKTUYECKON MEATEIBHOCTH JIIOAEU, LEIOCTHOCTh U €IUHCTBO
(bu3nyecKor KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBl TPUMEHEHUS] HW3YYEHHBIX (UBUYECKHX MOJEINEeH:
TOYEUHBINA ANEKTPUUECKUN 3apsl, JIyd CBETa, TOUCUHbIH UCTOYHHUK CBETA, sJIepHAsI
MOJIelb aTOMa, HYKJIIOHHAs MOJI€Nb aTOMHOTO sijpa MpU pelieHuu (HU3NIECKUX
3a7ay;

pacro3HaBaTh (pu3nuecKkue SABICHUs (MPOIECChl) U OOBIACHATh UX HAa OCHOBE
3aKOHOB 3JICKTPOJMHAMUKHN U KBAHTOBOW (DM3UKU: JIEKTpUUECKasi MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MAarHUTHOE JEWUCTBUS TOKAa, B3aMMOJICHCTBUE
MAarHuTOB, SJIEKTPOMAarHUTHAasE WHAYKIUS, JACHCTBUE MArHUTHOIO TIOJISI Ha
MPOBOJHUK C TOKOM W JBIKYUIMUCS 3apsii, AJIEKTPOMArHUTHBIE KOJEOaHUS U
BOJIHBI, MPSIMOJIMHEMHOE pPacIpoCTpaHEHUE CBETa, OTPAXKEHUE, MPEIOMIIECHUE,
unrepdepennus, aAubpakius U TOJNApU3alUMig  CBETa, JAUCHEPCUS CBETa,
dhorosnekrpudeckuii 3pdext (botorddexT), cBeToBOE AaBleHHE, BOSHUKHOBEHHE
JUHEWYATOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HMCKYCCTBEHHas
PaIMOaKTUBHOCTH;

OMUCHIBATh W3YUYEHHBIC CBOMCTBA BENIECTBA (IEKTPUUYECKUE, MATHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYID  MPOBOJUMOCTh  Pa3UUYHBIX  Cpel) U
AIEKTPOMArHUTHBIE SIBJIEHUSA (MPOIECCHI), UCMONB3YysS (PU3NUECKUE BEITUUYUHBI:
AIEKTPUUYECKUI 3apsij], CHJIa TOKa, DJIEKTPUUYECKOE HAMPSIKEHUE, AIEKTPUUYECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOABIKYIAs CuUila, padoTa TOKa,
WHIYKIHWST MarHUTHOTO TMojsi, cuia Ammepa, cuna JlopeHia, MHIYKTHBHOCTH
KATYIIKW, SHEPrus JJIEKTPUYECKOTO U MATrHUTHOIO TMOJEH, MEepUoJl M YacToTa
KojebaHuii B KoJeOaTeIbHOM KOHTYpe, 3apsii U cujla TOoKa B MpoIecce
rapMOHUYECKUX JJIEKTPOMAarHUTHBIX KoJieOaHuii, (OKyCHOE pacCTOsSHUE U
ONTHYECKAasl CHUJIa JIMH3bI, NMPU ONHUCAHUU NPABUIBLHO TPAKTOBATH (PU3NUECKUUN
CMBICI HCIOJb3YEMbIX BEJIUYMH, HMX OOO3HAYEHUS U €JAUHUIIbI, YKa3bIBaTh
(dbopmyIbl, CBA3bIBAIONIME JaHHYIO (PU3UYECKYIO BEIMYUHY C JAPYTHMHU
BEJIMYNHAMU;



OMHUCHIBATh H3YUYECHHBbIE KBAHTOBBIC SIBJICHUS U MPOIECCHI, HCHOJIb3Ys
(¢u3nYecKre BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETa, SHEPTUsi U UMNYJbC (OTOHA, IEPUOJI TTOIypacaga, SHEPTUs CBI3U
aTOMHBIX SIZIEp, NPU ONUCAHWM TPABWIBHO TPAKTOBATh (U3UUYECKUI CMBICI
UCIIOIB3YEMbIX BEJIUYUH, UX OO0O3HAYEHWsS] M E€IUHHUIIBI, yKa3biBaTh (HOPMYIIbI,
CBSA3BIBAIOIINE JIAaHHYI0 (U3UYECKYI0 BEJIMYMHY C JAPYTUMU BEJIUYUHAMU,
BBIYHUCIISITh 3HaU€HUE (PU3NUECKON BETUUYNHBI;

aHAJTM3UPOBATh (PU3UYECKHUE MPOIECCHl U SBJICHUS, UCIOIb3Yysd (PU3NUECcKue
3aKOHBI ¥ MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIHLHOTO U MapaJlIeIbHOTO
COCIMHECHUSI NPOBOAHUKOB, 3aKOH Jkoymsa—JleHma, 3aKOH JJIEKTPOMArHUTHOM
WHIYKIMH, 3aKOH MPSMOJIUHEMHOr0 PacnpOCTpaHEHUsl CBETA, 3aKOHbI OTpaKEHUs
CBETa, 3aKOHBI MPETOMJICHUS CBETa, ypaBHeHHE OifHmTelHa s Gotodrddekra,
3aKOH COXPAaHEHUS SHEPruHU, 3aKOH COXPAaHEHUsS HUMITYJIbCa, 3aKOH COXpPaHEHUs
AIEKTPUUYECKOTO 3apsija, 3aKOH COXPaHEHHUs MacCOBOr0 yucia, moctyiaTel bopa,
3aKOH PaJMOaKTUBHOIO pacmnaja, Mpu 3TOM pa3audaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTEeMaTHU4YeCKOE BBIPAXKEHHE U YCJIOBUS (TpaHUIlbI, 00JIACTH)
MPUMEHUMOCTH;

OMpENIEeNATh HAMIPABIECHUE BEKTOPA UHIYKIIMH MAarHUTHOIO TOJIS ITPOBOIHUKA
C TOKOM, CUJIbl AMniepa u cuibl JlopeHia;

CTPOUTH M OIKCHIBATh H300pa)K€HHE, CO37aBaeMO€ IUIOCKHM 3€pKajioM,
TOHKOH JIMH30M;

BBITIOJIHATh JKCIEPUMEHTHI 0 HCCIEIOBAaHUI0 (U3UYECKUX SIBICHUN W
MPOIIECCOB C HCIOJb30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUN: MpU STOM
dbopmynupoBath mpoOieMy/3aadyy U THUIOTE3y Y4eOHOro HSKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOPYIOBaHMS, MPOBOAUTH OMNBIT U
(bopmMynIHpoOBaTh BHIBOJIBL;

OCYIIECTBIISITH MPSIMbIE U KOCBEHHBIE M3MEPEHUSI PUBHUECKUX BEIUYUH, TPU
ATOM BBIOMpPATh ONTUMAIBHBIA CIOCOO M3MEPEHUSI U HKCIMOJIb30BaTh W3BECTHbHIC
METObI OLIEHKU ITOIPELIHOCTEN U3MEPEHN;

UCCIIEIOBAaTh 3aBUCUMOCTH (DU3WYECKUX BEIUYUH C HCIOJIb30BAHUEM
NpSIMBIX WU3MEPEHUN: MPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY, (UKCUPOBATH
pe3yAbTaThl MOTYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIWYUH B BUAE TaOIUIl U
rpaduKoOB, JIeJIaTh BHIBOJIBI IO pe3yJibTaTaM UCCIICI0BAHMUS;

coOJIro/1aTh MpaBwia 0€30MacHOro TpyAa MpU MPOBEAECHUU UCCIEIOBAHUN B
paMKax ydyeOHOro OJKCIEepUMEHTa, Yy4eOHO-UCCIEAOBATENbCKONM U MPOEKTHOU
JEATENIbHOCTU C HMCIOJIb30BAHUEM HM3MEPUTENbHBIX YCTPOUCTB U J1a00OPATOPHOIO
000py10BaHMUS;

pemiath pacu€THBIE 3a7ayd C SBHO 3aJaHHOM (PU3MYECKOM MOENbIO,
UCIIONb3Ys (PU3UYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBUS 3aJjaun



BBIOUpaTh (HU3NYECKYI0 MOJENb, BBIACIATh (DU3NYECKUE BEIUYUHBI U (HOPMYIIBI,
HEOOXOUMBbIE I €€ pEeIIeHUs, MPOBOJUTh PACUEThl U OLICHUBATH PEATbHOCTH
MOJIYYEHHOT'0 3HaueHUs (U3NUECKON BEIMUHHBIL;

pelaTh KaYeCTBEHHBIE 3a/1aul: BRICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBYIO
LEMOYKY PACCYKJIECHUM C OMOpOM Ha HM3Yy4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(dbu3nuecKkue SBICHUS;

UCIONB30BaTh ~ NpPU  PEIIEHMHM  Yy4eOHBIX  3ajlad  COBPEMEHHBIC
MH(POPMAIIMOHHBIE TEXHOJOTHU JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIpEeJCTaBICHUs y4eOHOU U HAyYHO-MOMYJIApHOU UHPOPMAIUU, TOTYYSHHON U3
Pa3IMYHBIX KICTOUHUKOB, KPUTHUECKU aHAIU3UPOBATh MOIYy4aeMyr0 HH(OPMAIIHIO;

OOBSICHSITh TPUHIMUINBI JEHCTBUS MAlIWH, MNPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3ianuyaTh yCIOBUS UX 0€30MaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HH;

MPUBOAUTH MPUMEPHI BKJIAJ]a POCCUNUCKUX U 3apyOEIKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKd, B OOBSICHEHHE MPOIIECCOB OKPYXkKAIOIIETO MHUpa, B Pa3BUTHUE
TEXHUKU U TEXHOJIOTHIA;

UCIIOIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3UMKE B MOBCEIHEBHOM >KU3HU
1Sl obecrieyeHus 0€30MacCHOCTU MPU OOpAIllEHUH C MPUOOPAMHU U TEXHUYECKUMU
YCTPOUCTBAMHU, JJIsI COXPAHEHHUS 3JI0POBbSI U COOJIOJICHUS HOPM 3KOJIOTMYECKOT0
MOBEJICHUS B OKPYKAIOIIEH CpeLe;

paboTaTh B TpYINNE C BHINOJHEHUEM pA3JIMYHBIX COIMAIBHBIX PpOJIEH,
IJIAHUPOBaTh pabOTy TPYIIbI, pPAMOHATBHO pPacCHpeAessiTh OO0S3aHHOCTH U
IJIAHUPOBATH JIESITEILHOCTh B HECTAHAAPTHBIX CUTYaAlMSX, aJl€KBATHO OIICHUBATH
BKJIQJI KQXJIOTO U3 YYACTHUKOB I'PYIIIbI B PEIICHUE pacCMaTPUBAEMOU MPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KoanuyectBo 4yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
Ne i/m KonTpouabnbie | IlpakTnueckue
NMporpaMmbI Bcero o0pa3oBaTe/bHbBIE
padoThI padoTsbI
pecypcsl
Paznen 1. PU3UKA U METOAbI HAYYHOI'O IIO3HAHUSA
1.1 dusnka a MO3HAHUA 2 bubmorexa [IOK
' MSHKA H METOZBT HAYTHOTO https://m.eds0o.ru/7f41bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmunoreka LIOK
2.1 Kunemaruia > https://m.edsoo.ru/7f41bf72
bubmunoreka LIOK
2.2 Hunanka ! https://m.edsoo.ru/7f41bf72
bubmunoreka LIOK
. 1 1
2.3 3aKOHBI COXpaHEHUS B MEXaHUKE 6 hitps=//m.edsoo.rw/7f4 1bf72
Hroro no pazneny 18

Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 Bbubmmoreka [JOK
' TEOPUU https://m.edsoo.ru/7f41bf72
bubmunoreka LIOK
. 1
3:2 OCHOBEI TEPMOMHAMHKH 10 https://m.edsoo.ru/7f41bf72
313 ArperaTHble COCTOSIHUS BEILIECTBA. 5 Bbubmuotexa [JOK

®da30BbIe IEPEXObI

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




Hroro no pazneny 24
Paznen 4. JIEKTPOINHAMUKA
bubmunoreka LIOK
41 UISKTpOCTATHI 10 https://m.edsoo.ru/7f41bf72
[locTosAHHBIH 2nekTpruyecKkuil TOK. Toku B Bbubmuotexa [JOK
4.2 12
Pa3IUYHBIX Ccpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KUIACC

KoauvecTBo yacos DJIeKTPOHHbIE
HanmMeHoBaHMe pa3iesioB U TeM undposbie
Ne i/m P KonTpoabnbie | IIpakTnueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOINHAMUKA
L1 MaruauTtHoe noJje. JIeKTpOMarHuTHas 1 | 3 Bbubmuotexa [JOK
' VHIYKLUS https://m.edsoo.ru/7f41c97c¢
Hroro no pasneny 11
Paznen 2. KOJIEBAHUA U BOJIHbBI
21 MexaHudecKkue 1 3IeKTPOMarHuTHbIE 9 1 Bbubmmoreka [JOK
' KoJeOaHus https://m.edsoo.ru/7f41c97¢c
MexaHudeckue 1 31eKTPOMarHuTHbIE Bbubmmoreka [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubmunoreka LIOK
2. 1
3 Onrrka 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 24

Paszen 3. OCHOBBI CIEIIUAJIbHOM TEOPUM OTHOCHUTEJIBHOCTH

31 OcCHOBBI crieUaIbHON TEOPUHN 4 | Bbubmmorexa [JOK
' OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 4
Paznea 4. KBAHTOBAS ®U3UKA
. bubmoreka [JOK
4.1 DJIEeMEHTHI KBAaHTOBOM ONTHKU 6 hitps://m.cdsoo.ru/Tf41c97c
4.2 Crpoenue atoma 4 bubmuoreka [{OK




https://m.edsoo.ru/7f41c97c¢

4.3

ATOMHOE SpO

bubmuoreka [{OK
https://m.edsoo.ru/7f41c97c¢

Hroro no pazneny

15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKU

5.1 DJeMeHTBI aCTPOHOMUH U acTPOPU3UKU 7 bubmroreia LIOK
https://m.edsoo.ru/7f41¢97¢c

Hroro no pasneny 7
Pa3gen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 Obobmaromee nosToperme 4 Etlf:sj?/ljr(r)lfeegsi(];[r?/lif4lc97c
Hroro no pazneny 4
PesepBHoE Bpems 3
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68







IHOYPOYHOE INVTAHUPOBAHHUE

10 KIIACC
KoanuecTBo 4acon DJIeKTPOHHbIE

Ne Hara nugposbie

Tema ypoka Koutpoabnsbie | [IpakTuyeckue
n/n Bcero HU3y4eHusi | oOpa3oBaTe/IbHbIE

padoThI padoThI
pecypcsl
®duszrka — Hayka O IpUpPOJIE.
e PHPOA bu6muoreka [{OK

HaqubIe METOObI ITIO3HAHUA
OKPYKaIOIIEero MHpa

https://m.edsoo.ru/ff0c32e2

Ponb u Mecto pusuku B

) (dopMUpPOBaHUN COBPEMEHHON | Bbubmuotexa [JOK
Hay4HOM KapTUHBI MUDPa, B https://m.edsoo.ru/ff0c33e6
IIPAKTUYECKOU NEATEIbHOCTH JIOAEH
Mexannueckoe JIBHKCHUE.

OTHOCHUTEIBHOCTh MEXaHHUYECKOTO bubmuoreka [{OK

3 1
newxeHus. [lepemenienne, CkOpocTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE NIpsIMONMHENHOE 1 Bbubmuotexa [JOK
JBHKCHHE https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEHHOE NPSMOJIMHENHOE Bbubmuotexa [JOK

5 1
JBHKCHHE https://m.edsoo.ru/ff0c372¢

6 CBoOoHOE mageHue. Y CKOpeHue 1 Bbubmmoreka [JOK
CBOOOIHOTO MaIECHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiiHoe IBHIKEHHE.

7 I[I]:I/I)KGHI/IG MaTepUaIbHON TOYKH IO 1 bubmorexa [IOK

P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTHU
8 [Ipunnun oTHOCcHUTENBbHOCTH [ anues. 1 bubmunoreka LIOK




HNHepuuanbHble CUCTEMBI OTCYETA.
IIepssiii 3ak0H HproTOHA

https://m.edsoo.ru/ff0c3bed

Macca tena. Cuna. [IpuHuun

9 B . Bbubmmoreka [JOK
cynepno3unuu cui. Bropoii 3akoH
yiep t P . https://m.edsoo.ru/ff0c3be8
HeroTona 1151 MaTepuanbHOM TOUKU
Tpetuii 3akoH HerotoHa 115 Bbubmuotexa [JOK

10
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKkoH BCeMHUPHOTO TsaroTenus. Cumia

1 & P Bbubnmoreka [JOK
Tskectu. [lepBas kocmuyeckas

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec Bbubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddumuent tpenus.

13 C P o0 P Bbubmmoreka [JOK

uja COMPOTUBIICHUS NP JABMKCHUU
P P A https://m.edsoo.ru/ff0c3{76
TeJa B )KUAKOCTH WM ra3e
IToctynarenbHO€E U BpalareibHOE

14 JBUKEHHUE a0COTIOTHO TBEPIOTO Tea. Bbubmmoreka [JOK
MowmenT cuibl. [liieyo cuibl. YenoBus https://m.edsoo.ru/ff0c41a6
paBHOBECUS TBEPAOIO Tea
HNMnynsc MmaTepuabHOM TOYKH,

15 CHUCTEMBbI MaTEepPHAIbHBIX TOYEK. Bbubmmorexa [JOK
NMnynbc cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMItysbca. PeakTuBHOE IBH>KEHHE
PaboTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas s3Heprusi MarepruagabHON Bubmuotexa [JOK
ToukH. Teopema 006 U3MEHEHUHU https://m.edsoo.ru/ff0c4502
KMHETUYECKOW DHEPTUHU

17 [ToreHunanbHas Heprus. Bbubmuotexa [JOK




[TorennmansHas 3HEPrus yrnpyro

e pOPMHUPOBAHHON TIPYKHHBI.
[MoTenumansHas 3Heprys Tena BOIU3U
MOBEPXHOCTU 3eMIIN

https://m.edsoo.ru/ff0c461a

18

[TorennuansHble ¥ HENOTEHIIMATIbHbIC
cuiibl. CBs3b paboTHI
HETOTEHIUAIBHBIX CHJI C U3BMEHECHHEM
MEXaHUYECKON SHEPTrUH CUCTEMBI TEJ.
3aKoH COXpaHEHUsI MEXaHUYECKOU
SHEepPIruu

bubmunoreka LIOK
https://m.edsoo.ru/ff0c478¢c

19

Jlaboparopnas pabota
«MccnenoBanue CBsI3u pabOTHI CHUJIBI C
M3MCEHEHHEM MEXaHUUECKOU OHCPIHUn
TeJia Ha MPUMEPE PaCTIKCHHUSI
PE3UHOBOTO JKI'YTa»

20

KonTtposnsHas paboTa o teme
«Kunemaruka. Jlunamuka. 3akoHbI
COXpaHEHHS B MEXaHUKE»

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

21

OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
nsxkenue. Auddysus

bubmunoreka LIOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep ABUKEHUS U
B3aMMO/ICVICTBHS YaCTHUL] BEILIECTBA.
Moenu cTpoeHust ra3oB, KUAKOCTEN
U TBEPJBIX TEI

23

Macca monekyin. Konuuectso
BeulectBa. [loctosinnas ABoraapo

24

TermnoBoe paBHOBecue. Temneparypa
u e€ usMmepenue. Illkana remneparyp




Llenbcus

Wneanpusrii raz 8 MKT. OcuoBHOE

bubmunoreka LIOK

25 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TeMIepaTypa Kak Mepa

2 CpeIHEe KHHETUYECKON SHEPTUU Bbubnmoreka [JOK
JIBUKEHUSI MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona

27 3akoH JlanbToHa. ["a30BbIE 3aKOHBI
Jlaboparopnas pabota

73 «HMccnenoBanre 3aBUCUMOCTH MEKIY
napaMeTpamH COCTOSIHUS
pa3peKEHHOTO Ta3a»

29 W3omnporuieccel B UI€aIbHOM T'a3e U UX Bbubmuotexa [JOK
rpaduueckoe mpeacTaBIeHue https://m.edsoo.ru/ff0c570e
BnyrpeHnHss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U

30 crocoObl e€ n3MeHeHus1. KonuaecTBo bubmuoreka [{OK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrusl OTHOATOMHOTO UJEAJIBHOTO
rasa

31 Bunel Tennonepenaun bubnnorexa [IOK

https://m.edsoo.ru/ff0c5c36
VYnenpHas TEIMIIOEMKOCTD BELIECTBA.
32 KonunuectBo TemnoTs! npu bu6mmorexa LIOK
. https://m.edsoo.ru/ff0c5¢36
Terutonepenade. AnuadbaTHBIN mpoiecc

13 [lepBrlii 3aK0H TEPMOIMHAMHUKY U €TO Bbubmuotexa [JOK
IIPUMEHEHHUE K U30IIpoLeccam https://m.edsoo.ru/ff0c5efc

34 HeobGpaTumocThb mpo1ieccos B Bbubmmoreka [JOK




npupoze. Bropoi 3akoH
TCPMOJUHAMUKNU

https://m.edsoo.ru/ff0c6230

[Mpunuun nevicteus u KI1/] TeroBoit

bubmunoreka LIOK

35
MaIlIUuHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KIIJ{
37 DKosoruyeckue mpoodIeMbl
TEIUIOPHEPTETHKU
o O6o0maromuii ypok «MosekymsipHast Bbubmmoreka [JOK
¢uznka. OCHOBBI TEPMOTUHAMIKI https://m.edsoo.ru/ff0c6938
KonTtposnpHas paboTa o teme
39 «MonexynsipHas ¢puznka. OCHOBBI bubmroreia LIOK
yIp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHIKI
40 [TapooOpazoBaHue U KOHIEHCAITHSI. Bbubmmoreka [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAS U OTHOCHUTEIbHAS
41 BJIAKHOCTH BO3ayxa. HaceiieHHbIN bu6mmorexa LIOK
Ayxa. H https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrammmueckue u
4 amopdHbIe Tena. AHU30TPOIHS Bbubmmoreka [JOK
CBOMCTB KpucTaiioB. JKuakue https://m.edsoo.ru/ff0c65f0
KpucTayibl. COBpEMEHHBIE MaTePUAITBI
[MnaBneHue U KpUCTAIUTH3AIHSL.
43 VnenbHas TENI0TA MJIABJICHUS bu6mmorexa LIOK
A ' https://m.edsoo.ru/ff0c6708
Cybnumarus
bubmunoreka LIOK
44 YpaBHeHHE TEIIOBOroO OanaHca
PABHEHHC TEHAOBOT f https://m.edsoo.ru/ff0c6820
45 DnexTpu3amus Tei. DIEeKTPUIeCKuil bubmmoreka [JOK

3apsn. [IBa BUia 2IEKTPUIECKUX

https://m.edsoo.ru/ff0c6bcc




3apsiI0B

[IpoBOAHUKH, TUDIIEKTPUKH U

46 3 bubmuoreka [{OK
MOJIYIIPOBOJHHUKHU. 3aKOH COXpPaHEHHUS
YHpOBoa P https://m.edsoo.ru/ff0c6bcc
3IEKTPUUECKOTO 3apsia
BsanMoneiicTBue 3apsaa0B. 3aKOH
47 K T 5 P . bubmunoreka LIOK
noHa. ToYeuHbIil IEKTPUUECKUI
Y p https://m.edsoo.ru/ff0c6ced
3apsia
Harpsix€HHOCTB 2IEKTPUYECKOTO
43 noss. [lpuHnun cyneprnozunun Bbubmuotexa [JOK
ANEKTPUUYECKUX nosel. JInnun https://m.edsoo.ru/ff0c6df2
HaNpsKEHHOCTH
PaboTa cui 35eKTpOCTaTUIECKOTO
49 H P p bubmuoreka [{OK
monst. Ilorennman. Paznocts
I https://m.edsoo.ru/ff0c6100
MMOTEHIINAJIOB
IIpoBOAHUKY U JUIIEKTPUKU B
50 p P bubmuoreka [{OK
3JIEKTPOCTATUYECKOM II0JIE.
p https://m.edsoo.ru/ff0c7018
HusnexTpuueckasl IpOHUIIAEMOCTh
5] 3 . K bubmunoreka LIOK
JIEKTPOoEMKOCTh. KOoHaeHcaTo
p A P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTH I1JI0CKOTO
5 p 5 bu6muoreka [{OK
KOHJIEHCaTOpa. DHEPrusl 3apssKeHHOTO
A P P P https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
53 JlaGoparopHas pabora "M3mepenue
UEKTPOEMKOCTH KOHJeHcaropa"
[IpuHun nericTBrs U NPUMEHEHUE
54 KOH/JIEHCATOPOB, KOIMMMPOBAIHLHOTO

anmnapara, CTpylHOI0 IpUHTEpa.
DnexTpocTaTH4ecKast 3alluTa.




3a3eMJIeHHE HIIEKTPONIPUOOPOB

55

DNEKTPUUECKUI TOK, YCIIOBUS €TI0
cyuectBoBaHusl. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpspkenue.
ConpoTtusienue. 3akon Oma Jiist
y4dacTKa Lenu

56

[MocnenoBarenpHOE, MapalieNibHOE,
CMEUIaHHOE COCTUHCHUE
npoBoAHKUKOB. JlaboparopHas pabota
«M3yveHune CMEIIaHHOTO COCTUHEHHUSI
PE3UCTOPOB

0.5

bubmunoreka LIOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOIITHOCTH ANEKTPUIECKOTO
Toka. 3akoH Jlxoyns-Jlenna

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

58

3akon OMa JJis TTOJTHOM (3aMKHYTOM )
anexkTpudeckoi nenu. Koportkoe
3ambikanue. JlabopatopHas pabota
«M3mepenne D/1C nctouHuka Toka u
€ro BHYTPEHHETO COTPOTUBIICHUS

0.5

bubmunoreka LIOK
https://m.edsoo.ru/ff0c7ae0

59

OJEeKTpOHHAs NPOBOIUMOCTb TBEPBIX
METaJUIOB. 3aBUCHMOCTD
COHpOTI/IB.HeHI/ISI MCETAJIJIOB OT
Temieparypbl. CBEpXIpOBOIUMOCTh

60

DNEKTPUYECKUM TOK B BaKyyMe.
CBolicTBa 3IEKTPOHHBIX IIYYKOB

61

[TomynpoBOIHUKH, UX COOCTBEHHAs U
npuMecHas mpoBoAuMocTh. CBOMCTBa
p—n-niepexona. IlomynpoBogHUKOBBIE
npubopsI

bubmunoreka LIOK
https://m.edsoo.ru/ff0c84ae




OJNEKTpUYECKUI TOK B pacTBOPAX U

6 pacIiuiaBax 3J€KTPOJIUTOB. 1 Bbubmuotexa [JOK
DIEKTPOIUTHYECKAST TUCCOLIHAIIUS. https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DJNEeKTpUYECKUI TOK B ra3ax.

63 CamMOoCTOSTENbHBINA U | bubmuoreka [IOK
HECAMOCTOSATENIbHBIN pa3psaa. MoiHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DJeKTpudecKue npudopsl u
YCTpOICTBA U UX MPAKTUYECKOE Bbubmuotexa [JOK

64 1
npuMeHeHue. [IpaBuia TeXHUKU https://m.edsoo.ru/ff0c86fc
0€3011aCHOCTH

65 O06o0maromuii ypox 1 Bbubmmoreka [JOK
«INEeKTPOIUHAMUKA» https://m.edsoo.ru/ff0c88be
KonTtposnpHas paboTa 1o teme

66 «Qnekrpocraruka. [locTosiHHBIN | Bbubmuotexa [JOK
3JIEKTpUYECKU TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX Cpeaax»

67 Pesepsubiii ypok. KoHTpoabHas | Bbubmuotexa [JOK
pabora o Teme "DnekTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHbIit ypok. O6o0maromuii ypok 1 Bbubmuotexa [JOK

o temaM 10 kiacca

https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME
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11 KUIACC

KoanuectBo 4acon DJIeKTPOHHbIE

Ne Hara nugposbie

Tema ypoka Koutpoabubie | IlpakTuyeckue
n/n Bcero u3ydyeHusi  o0pazoBaTesbHbIE

padoThI padoThI
pecypcsbl
IlocToIsHHBIC MAarHUTEL U UX
B3auMoOIckicTBHE. MarHuTHOE I0JIe. bubmunoreka LIOK

Bekrop maruuTHOM MHAYKIUU. JIMHUN
MarHUTHOU UHIYKLIUH

https://m.edsoo.ru/ff0c9778

MarauTHO€E 1oJI€ IPOBOJIHUKA C

) TokoM. OmbIT Dpcreaa. 1 Bbubmmoreka [JOK
B3aumoaericTBue mpoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopHnas pabora «3yuenue | 1 Bbubmuotexa [JOK
MAardUTHOTO TOJIsI KaTYIIKHA C TOKOM https://m.edsoo.ru/ff0c98fe
JleicTBUE MarHUTHOTO TOJISI HA
IPOBOAHMK C TokoM. Cuita Amnepa.

4 JlaGopatopHnast pabora 1 1 Bbubmuotexa [JOK
«HccnenoBanue nencTBus https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)

JleicTBUE MarHUTHOTO TOJISI HA

5 JBUKYITYIOCS 3apsSyKEHHYIO YaCTHILY. | Bbubmuotexa [JOK
Cuna Jlopennia. PaboTa cuisr https://m.edsoo.ru/ff0c9df4
Jlopenna
OnekTpoMarHuTHas uHAykus. [loTok

6 BEeKTOpa MarHuTHoU unaykuuu. J/1C 1

WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOM




nHayknuu Papanes

Jlaboparopnas pabota
«HccnenoBanme SABJICHUS
3JEKTPOMArHUTHOU MHTyKIIUW»

bubmunoreka LIOK
https://m.edsoo.ru/ff0cal50

NupykTtuBHOCTE. fBIeHue
camouHaykiuu. 3/]C caMOUHTyKIIUU.
DHeprus MarHuTHOTO TMOJISI KATYLIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

bubmunoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa U Ux
IIPUMEHEHHUE: IOCTOSTHHBIE MarHUTHI,
3JIEKTPOMArHUTHI, MIEKTPOIBUTaATENb,
YCKOPUTEIIN 2JIEMEHTAPHBIX YACTHLI,
MHIYKIMOHHAs [1eYb

10

Ob6o6maromuii ypok «MarautHoe
noJae. 3HeKTpOMaI‘HI/ITHaSI WHIAYKIUSA»

bubmunoreka LIOK
https://m.edsoo.ru/ff0cab82

11

KonTtposnsHas paboTa 1o teme
«MarnuTtHoe noJe.
DJeKTpoMarHuTHast MHITKIUS»

bubmunoreka LIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOOTHBIE MEXaHUYECKUE
Kosiebanus. ['apMoHHUecKue
KoJieOaHus. YpaBHEHUE
rapMOHUYECKHNX KOJIeOaHUH.
[IpeBpamienue s3uepruu

bubmunoreka LIOK
https://m.edsoo.ru/ff0caf06

13

Jlaboparopnas pabota
«HMccnenoBanue 3aBUCIMOCTH
Hepro/ia MajIbIX KojieOaHuii rpy3a Ha
HUTHU OT IJIMHBI HUTHU U MACCBI I'py3a»

14

Konebarenbublit koHTYp. CBOOOIHBIE

bubmunoreka LIOK
https://m.edsoo.ru/ff0cb820




OJICKTPOMArHUTHELIC KoJIe0aHUs B
nacajbHOM KoJie0aTeILHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKUMU U
OJICKTPOMArHUTHBIMU KOJIEOAHUSIMU

15

®opmyna Tomcona. 3akoH
COXpaHEHMs SHEPTHH B UICATHHOM
K0JIe0aTeIbHOM KOHTYpE

bubmunoreka LIOK
https://m.edsoo.ru/ff0cb9c4

16

[Ipencrasienue o 3aTyxaromux
KosieOaHusAX. BbIHYKIeHHbIE
MexaHHueckue kojebanus. PezoHanc.
BbIHyXICHHBIE 2JIEKTPOMAarHUTHbHIE
KoJie0aHus

bubmunoreka LIOK
https://m.edsoo.ru/ff0cbb86

17

Ilepemennsblii TOk. CHHYyCOUJAJIBHBIN
MEpEMEHHBIN TOK. MOIIHOCTH
NIEPEMEHHOTO TOKAa. AMIIJIUTYIHOE U
JIEHCTBYIOIEE 3HAUCHUE CUJIbI TOKA U
HaIpPsDKEHUs

bubnunoreka LIOK
https://m.edsoo.ru/ff0cbd34

18

Tpaucdopmarop. [IpousBoactao,
nepeaaya u norpediieHue
3IIEKTPUYECKOM SJHEPrUun

19

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE YIEKTPUIECKOTO 3BOHKA,
IeHepaTopa NEPEMEHHOIO TOKa,
JIMHUH JJIEKTpoliepesayd

bubmunoreka LIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKNE PUCKH TIPU
IIPOU3BOJICTBE IEKTPOIHEPTHUH.
Kynberypa ucnonb3oBanus
AMEKTPOIHEPTUU B TIOBCEIHEBHON
KU3ZHU




Mexannueckue BOJIHEBI, YCIIOBUA
pacnpoctpanenus. [lepuon. Ckopoctb

bubmunoreka LIOK

21 pacnpoCTpaHEHUs U JIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunsle U NPOAOIBHBIE BOJIHBI

2 3Byk. CKOpOCTh 3BYyKa. [ pOMKOCTh Bbubmmoreka [JOK
3ByKa. BricoTa ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHBIE BOJIHBI, UX

23 cBoMcTBa U ckopocTh. [llkana bubmorexa [IOK
>EKTPOMATHHTHEIX BOIH https://m.edsoo.ru/ff0ccfe0
[IpuHUMnBI paguoCBsI3U U

24 TeneBuaeHus. Pa3zButue cpencTs
cBs3U. Paguonokanus

25 KonTtponpsnas pabota «Konebanus u Bubmuotexa [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc618
[IpssMonMHENHOE PACIPOCTPAHCHUE

2 CBETa B OJTHOPOJTHOM cpeje. Bbubmmoreka [JOK
TodeuHbI UICTOYHUK CBeTa. Jlyd https://m.edsoo.ru/ff0cd350
cBeTa
Otpakenue cBera. 3aKOHbI OTPAKEHUS

27 cera. [locTpoenue n3o0pakeHmii B bubmorexa [IOK

https://m.edsoo.ru/ff0cd4e0

IJIOCKOM 3€pKaje
[Ipenomiienue ceera. [lonnoe

73 BHYTpeHHee oTpakeHue. IIpenenpHelii Bubmuotexa [JOK
YI'0J1 TIOJIHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd 76
OTpPaXKECHHUS

29 Jlabopatopnas pabora «3mepenue Bbubmuotexa [JOK
TOKAa3aTellsl IPETOMIIEHUS CTEKIIA https://m.edsoo.ru/ff0cd67a

30 JIunzel. [MocTpoeHne n3o0pakeHuil B bubmmoreka [JOK




nuH3e. Dopmysa TOHKOH JIMH3BL.
YBenudyeHue JIMH3bI

https://m.edsoo.ru/ff0cddle

Jlaboparopnas pabota

31 «HMccinenoBanue CBOMCTB
U300pakeHNH B TMH3aX»
Hucnepcus cBera. CiioXHBIM COCTaB
0 6enoro ceta. L[get. JIabopaTtopHas
pabota «Habmoaenue aucnepcuu
CBETa»
3 WnTepdepennus cera. dudpakius Bbubmuotexa [JOK
ceera. Judpakunonnas pemérka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. Bbubmuotexa [JOK
[Tossipu3zanus ceera https://m.edsoo.ru/ff0cf02e
35 Ontuueckue mpuOOPH M YCTPOUCTBA
yCIIOBHSI X 0€30MacHOTO IPUMEHEHHUS
I'paHuIBI IPUMEHUMOCTH
36 KJlaccuyeckoi mexanuku. [loctynatsl Bbubmmorexa [JOK
CIIELIMAJIbHOU TEOPUHU https://m.edsoo.ru/ff0cf862
OTHOCHTEJIbHOCTH
OTHOCHUTETHHOCTH OJHOBPEMEHHOCTH.
bubmunoreka LIOK
37 3aMeUIeHHe BPEMEHU U COKpallleHHE
https://m.edsoo.ru/ff0cfa42
JUTHHBI
DHeprus U UMIYIbC PENSATUBUCTCKOM
. Bbubmmorexa [JOK
38 yacTuLbl. CBSA3b MACCHI C SHEPTUEN U
https://m.edsoo.ru/ff0cfc68
UMITYJIbCOM. DHEPTHUsl MOKOS
KonTtponpsHas pabota «OnTHKa.
. bubmuoreka [{OK
39 OcHOBBI cllelIMaJIBHON TEOPUH

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ff0cf610




®oronsl. opmyna [1nanka. SHeprus

bubmunoreka LIOK

40
U UMIynbe GpoToHa https://m.edsoo.ru/ff0cfel 6
OTkpbITHE U HCCIIEA0BAHNE Bi6 110K
nbInoTeKa
41 oto3ddekra. O A.T.
porosppexr TIPTTRT https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHbI (hoTodPdekTa. YpaBHEHUE
42 SﬁHmTegl)Ha Ji)lq)q)OToaq)g)eKTa bubmroreia LIOK
A ' https://m.edsoo.ru/ff0d015¢
«Kpachnas rpanuna» poroaddexra
Hasnenue ceera. OnbiTel 11. H.
43 JleGeneBa. XumMuueckoe AeicTBUE bubmorexa [IOK
Acha. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTaa u
MPaKTUYECKOE IPUMEHEHUE:
44
doTosrneMeHT, GOTOAATUHK,
coJiHeYHast OaTapesi, CBETO IO,
45 Pemrenue 3amad nmo reme «1EMEHTEI bubmunoreka LIOK
KBAHTOBOM OITHKI) https://m.edso0.ru/ff0d0302
Mopens atoma ToMmcoHa. OMbBITEH
46 Pesepdopna o paccestHuo a-yactu bubmroreia LIOK
POOPA p t https://m.edsoo.ru/ff0d091a
[InanerapHas Mozaenb aroma
bubmunoreka LIOK
47 ITocrynater bopa
TYNATRE HOP https://m.edsoo.ru/ff0d0afa
W3nydenue u noriolieHne poTOHOB
48 I H};qe €X0JIe aToMa C O H(()il)“O OBHSA bubmorexa [IOK
p peXOA . A P https://m.edsoo.ru/ff0d0afa
SHEpTUM Ha Ipyroi. Buasl ciekTpos
BomnHoBbIe cBoiicTBa YacTuil. BoaHBI
. . bubmuoreka [JOK
49 ne bpoiins. KopnyckynspHo-BoIHOBOR

nyanu3Mm. ClIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8




BBIHYXXJICHHOC U3JTYyUCHUC

50

OTKpbITHE PAIUOAKTUBHOCTH. ONBITHI

Pesepdopraa no onpeneneHuio cocraBa

PAAOAKTUBHOI'O U3JTYUCHUA

bubmunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6era-, ramma-
u3JlydeHus. BiausHue
PaAMOaKTUBHOCTH HA KUBBIE
OpraHu3MBl

52

OTkpbITHE IPOTOHA U HEUTPOHA.
M3ortombl. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnazn. I'aMma-usinydeHue

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

53

DHeprus CBsI3u HYKJIOHOB B SiZIpE.
Snepnbie peakuuu. SAnepHsbiit
peaktop. [IpoGiieMsl, IEpCIIEKTUBHI,
SKOJIOTMYECKUE ACTIEKTHI IEPHOU
SHEPTeTUKHU

bubmunoreka LIOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble yacTUIbl. OTKpPBITHE
nO3UTpOHA. MeTo1bI HAOMIOICHUS U
perucTpanum 3JI€MEHTAPHBIX YaCTHUL.
Kpyrasiii cton «@yHaamMeHTalIbHbIE
B3auMoeucTBUA. ENMHCTBO
¢du3nUecKoi KapTUHBI MUPA»

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

55

Bun 38é3nnoro nebda. Cossesnus,
SIpKI/Ie 3Bé3I[BI, IIJIaHCThI, UX BUAUMOC
nerkenue. CoaHeuHas cUCTEMA

56

Connue. CosHeYHast aKTUBHOCTD.
Ncrounuk sneprun ComHia u 3B€37




57

3BE3bI, X OCHOBHBIE
XapaKTepUCTUKU. 3BE3/IbI TNIABHOU
MOCJIEZIOBATEIbHOCTH. BHYTpeHHEE
cTpoeHue 38€31. CoBpeMEHHbIE
MPEJICTABICHUS O TIPOUCXOXKICHUU H
sBomtonu CoHIA U 3BE3]

58

Muieunsiii Ilyre — Hama I'anakTuka.
[Tonoxenue n aBuxenne ConHLa B
lNanaxtuke. ['amakruku. YEpHbIE ABIPHI
B s/Ipax rajgakTUK

59

Bcenennas. Pa30eranue rajgakTHK.
Teopust bosbioro B3psiBa.
PenukroBoe uznmydeHue.
MeraranakTuka

60

Hepemrennsie mpobiaemMbpl acCTpOHOMUU

61

KoHnTtponbsHas pabota «1eMeHTHI
ACTPOHOMHH U acTPO(HUZUKI»

62

Ob6o6matomuii ypok. Poss ¢pusnku u
aCTPOHOMHUH B SKOHOMHUYECKOU,
TEXHOJIOTUYECKOM, COIMaIbHOM 1
ITUYECKOU cepax AesTeTbHOCTH
YyeJnoBeKa

63

O6o06marmuii ypok. Ponbs 1 Mmecto
(GHU3UKU ¥ ACTPOHOMUU B
COBPEMEHHOM HAYYHOU KapTUHE MUpa

64

O6o06mmaromuii ypok. Poib
¢du3nveckoii Teopun B GopMUpOBaHUH
npeacTaBiIeHu 0 GU3nYecKoi
KapTHHE MHpa




65

Ob6o6maromuii ypok. Mecrto
¢u3nveckoil KapTUHBI MUpa B 001IEM
Py COBPEMEHHBIX €CTECTBEHHO-
HAaYYHBIX MPEACTaBICHUN O IPUPOJE

66

Pe3epBHbI ypok. MarauTHoe 1ose.
DNEeKTpOMarHuTHasE MHIYKIUs

67

PesepBubiit ypok. Ontuka. OCHOBBI
CIIELUAJILHON TEOpUU
OTHOCUTEIIBHOCTH

68

Pesepnbriii ypok. KBantoBas usuka.
DneMEHTBl aCTPOHOMUU U
acTpopU3UKU

bubmunoreka LIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBSA3BATEJIBHBIE YUYEBHBIE MATEPHUAJIBI 1JIs1 YYEHUKA

» Gusuka, 10 knace/ Msxkumes I'.4., byxosues b.b., Corckuit H.H. non
penakuueit [lapdentoeBoit H.A., AkinonepHoe o0miecTBo «31aTeabCTBO
«IIpocsemenue»

» Guzuka, 11 kinace/ Msikumies I'.J1., Byxosues b.b., Uapyrun B.M. non
penaxuueit [lapdentoeBoit H.A., AkiinonepHoe o0miecTBo «31aTeabCTBO

«IIpocsemenue»

METOJIUYECKHUE MATEPHUAJIbI U1 YUUTEJIA

1. ®usuka. 10 kiacc. YueOHuUk aJist 0011e00pa3oBaT. OpraHu3anuii ¢ npui.Ha
AIEKTPOH. HOocHUTeNe: 0a30BbIN U poduiabHbIN ypoBHU/ ['.5. Mskuies, b.b.
byxosues, Corckuit H.H./ M.: Ilpocsemenue, 2020.

2. Kynepureitn FO.C. @uzuka. JuddepeHniupoBanabie KOHTPOIbHBIE PAOOTHI.7-
I 1xnacc.CII06.: U3n. lom «CeHTs16pn», 2015.

3. ®usuka. «KOHCTPYKTOP» CaMOCTOSITENIbHBIX U KOHTPOJIbHBIX padot. 10 — 11
KJIacChl: Mocooue AJist yuutenei odmeoOpasoart. yupexaenuit/ C.M.
Anppromeuku, A.C. Cnyxaesckuil.- M.: [Ipocemenne, 2018.

4. Coopuuk 3ama4 no ¢usuke. 10-11 knaccel (k yueOnukam ['.5. MsikuieBa
u.ap.) — M.: Dk3amen, 2019.

5. Coopnuk 3anau o ¢pusuke aisg 10—-11 kmaccel: mocoOue s yqarmmuxcst



oO1reo0pa3oBar. opranu3zaiuii: 6a3oBeiii U npodui. yposau / H.A.
[NapdenTnena.- 5-e uzn. M .: [Ipocsemienue, 2017 r.

6. ®u3uka. 3anaynuk. 10-11 ki.: [Tocobue aist 06eo6pazoBat. yupexaeHuu /
PeimkeBuu A. I1. - M.: Jlpoda, 2019.

7. TeMaTu4yeckrue caMOCTOSITENIbHbIE U KOHTPOJIbHBIE padoThI 1O pu3suke.10
kiacc. / O.W. I'pomrieBa.- M.: Dk3amen, 2017.

8. A.Il. PermkeBuy. COopHUK 3aaa4 1o ¢u3uke. Mocksa, Jpoda, 2017 ¢

9. ®ponTanbHbIe TabopaTopHbie paboThl 1O (usuke B 7-11 kiaccax
oOeoOpa3oBarenbHbIX yupexaenusx: Ku. qs yuurens / B.A. bypos, 10.1.
Huxk, B.C. 3BopsikuH u 1p.; noxa pen. B.A. Byposa, I'.I'. Hukudoposa. - M.:
IIpocsemienue: Yueo, aut., 2015

10. KonudukaTtop 31€MEHTOB cofiepKaHusi U TpeOOBaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB 00111€00pa30BaTebHBIX YUPEXICHUN 11 ipoBeaeHus B 2024 rony
€IMHOr0 TocyaapcTBeHHOro sk3amena no ®1U3UKE.

11. JI. A. Kupuk. ®uzuka 10. COOpHUK CAMOCTOSITEbHBIX U KOHTPOJBbHBIX
pabot. MockBa «Mnekca» 2019 1.

12. ®uszuka. 10 k1acc: TEXHOJIOTMYECKUE KAPThl YPOKOB 10 yueOHuKy I'. 5.
Msxkumesa, b.b. Byxosuesa, H.H. Corckoro/ aBt.-coct. H.JI. Ilenareituenxko.-
Bosrorpaa: Yuurens. 2019.

13. I'.B. Mapkuna ®usuka 10 kinacc. [loypounsie muiansl no yueOnuky I'.51.
Msxkumesa, b.b. byxosuesa. B.: Yunrens, 2020.

14. COOpHUK TECTOBBIX 3aaHUM JJIsl TEMAaTUYECKOTO U UTOTOBOT'O KOHTPOJISL.



®uzuka 10 knacc. M.: «uremnext-Lentp», 2019

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

UHTEPHET

1. bubmuoreka [IOK https://m.edsoo.ru
2. https://resh.edu.ru

3. https://yaklass.ru

4. https://edu.skysmart.ru

5. https://urok.apkpro.ru






