MYHUIHUITAJIBHOE OBPA3OBAHUE I'OPOJA KPACHOZAP
MYHULIHUITAJIBHOE ABTOHOMHOE OBIIEOBPA3OBATEJIBHOE YUYPEXX/IEHUE
MYHHUIHUITAJIBHOI'O OBPA30OBAHUA I'OPOJ KPACHOAP
CPEJHSS OBIIEOBPA30OBATEJIBHAS HIKOJIA Ne 35
WUMEHHU I'EPOSI COBETCKOI'O COIO3A EBIEHUS KOCTBLIEBA

MAOY COILI Ne35

YTBEPXJIEHO

Pemenne negarornyeckoro copera

MAOQOY COII Ne35 ot 30.08.2023 Nel
IIpencenarens N.B. 3axapoBa

)

PABOYAS IPOTPAMMA
(ID 1312552)

[To yueOHOMY npenmeTy «Pusnka. bazoBbiil ypoBEHb

Yposenb 006pazoBanus (kinacc) cpennee oomee oopazoanue (10-11 kmacc)
KonuyecTBo yacoB — 68

Yautens MAOY COLL Ne35, pa3paboTaBiiuii mporpammy,

Jlemuenko SlHa AnekcaHapoBHA

[Iporpamma pazpaborana Ha ocHoBe DeaepanbHON paboyeil mporpaMMBI 1O
yueOHoMy mipeamety «Dusuka» (bazoBblil ypoBeHb), yTBEPKIAEHHON
nprka3zoM Munnpocsemenus Poccum ot 18.05.2023 mox Ne371, a Taxxke
dI'OC COO, ytBepxkaEHHOrO NpukazoM MuHnpocseneHus Poccuu ot

12.08.2022 nox Ne732

Kpacnongap 2023



IIVIAHUPYEMBIE PE3VYJBbBTATBI OCBOEHUSA HNPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIIET'O OBPA3OBAHUA

OcBoenue yudeOHOro mnpenmera «Pusnka» Ha YpPOBHE CpPEIHEro OOIIEero
obOpazoBaHus (0a30BBIM YPOBEHB) JOHKHO OOECIEUUTh JOCTHXKEHHUE CIICTYIOIIUX
JUYIHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3YIBTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUSI YUeOHOro npeaMera «Pu3nka» 10IKHBI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTh OOYYalOlUXCS PYKOBOJICTBOBATHCS
c(hOpMHUPOBAHHONW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUM, TO3UTHUBHBIX BHYTPEHHHUX  YOEXKICHHI, COOTBETCTBYIOIIMX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOIro OOIIECTBa, PacCIIMpPEHUE >KU3HEHHOTO
OTBITA U OMbBITA ACATEILHOCTA B MPOIIECCE peain3alliid OCHOBHBIX HaIlpaBIICHUM
BOCIIUTATENIBHON €SI TEIBHOCTH, B TOM YUCJIE B YaCTH:

1) rpa;kaIaHCcKOro BOCTIMTAHHUS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00yYAIOMIErocs KaKk akKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOr0 OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKMX TyMAaHUCTUYECKUX |
JEMOKPATHYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCSATEIBHOCTh B MHTEpPECaX TI'PakIaHCKOTO
o011ecTBa, y4acTBOBAaTh B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OpraHU3allNY;

YMEHHE B3aUMOJIEUCTBOBATH C COI[MATIbHBIMU UHCTUTYTaMHU B COOTBETCTBUH C
X QYHKITUSIMA U Ha3HAYCHUCM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOU JIEATEIIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHMSA:

c(hOpMUPOBAHHOCTH POCCUNCKOU TPaKIaHCKOH UJICHTUYHOCTH,
NaTpUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHXKEHUSIM
POCCHICKUX yUEHBIX B 00J1acTH (PU3UKH M TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTH OIIEHHUBATh CUTYAIIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSCh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJE B
NESATEIbHOCTU YYEHOI0;

OCO3HAaHHE JTUYHOTO BKJIa/Ia B TOCTPOEHUE YCTOMYMBOTO OYAYIIErO;

4) 3¢TEeTHYECKOr0 BOCIIUTAHUSI:

ACTETUYECKOE OTHOILIEHHUE K MUPY, BKJIIOUas 3CTETUKY HAyYHOTO TBOPYECTBA,
npucymiero Gpusndeckoi Hayke;



5) Tpya0BOro BOCIIMTAHUA:

UHTEpEC K pa3nuyHbiM chepam NpoPecCHOHANBHON NeATEeIbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOI M TEXHUKOM, yMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oynmyiei mpo¢eCCuu 1 peaan30BhIBATh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO M caMOOOPA30BaHUIO B 00JIACTH
(U3MKHM Ha IPOTSKEHUU BCEW KU3HU;

6) 3K0JI0rHYecKOro BOCIIMTAHHUS:

C()OPMUPOBAHHOCTh HKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE IJIOOAIBHOTO
XapakTepa dKOJOTMYECKHUX IpooiieM;

IUIAHUPOBAHKE U OCYILECTBIICHUE JCHCTBUI B OKPYIKAIOIEH Cpeie Ha OCHOBE
3HAHUA LIeJIEW YCTOMYMBOTO Pa3BUTHUS YEIOBEYECTBA;

pacHIMpeHUe OIbITa ACATEIBHOCTH HKOJOTMYECKON HANpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUH 110 QUBHUKE;

7) HEeHHOCTH HAYYHOTO MO3HAHMS:

C()OPMUPOBAHHOCTh MMPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HAHME LEHHOCTHM HAy4YHOW JESITEIIbHOCTH, TOTOBHOCTH B IPOLECCE
U3ydyeHuss  (U3MKKM  OCYIIECTBISATH MNPOEKTHYHD U HCCIEA0BATEIbCKYIO
NEeATENbHOCTh UHIMBUIYaIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHHMBEPCAJIbHBIE YUeOHbIE 1eHCTBUS
ba3zoBble jornueckue AecTBUA:
caMOCTOSITeIbHO  (OpMYyJIMpOBaTh W aKTyaJM3UpOBaTh  MPoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPEAENATh LENU ASATEIBHOCTH, 3aJaBaTh MAPAMETPBl U KPUTEPUU HX
JTOCTUXKECHUS,
BBISIBJIATH  3aKOHOMEPHOCTM UM MPOTUBOPEYUS B  PACCMATPUBAEMBIX
(bU3HUECKUX SABICHUSIX;
pa3pabaThiBaTh TUTAH PEIIEHUS MPOOJIEMBI ¢ Y4ETOM aHAIM3a MUMEIOIUXCS
MATEPUAIIBHBIX U HEMATEPHAIBHBIX PECYPCOB;
BHOCUTB KOPPEKTHUBBI B JIESITEIIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
L[EJIM, OIIEHUBATh PUCKH MOCIEACTBUMN IESITEIbHOCTH;
KOOPJIMHUPOBaTh W  BBIOJNHATH pabOTy B  YCJIOBHUSIX  peajbHOro,
BUPTYQJIBHOTO 1 KOMOWHUPOBAHHOTO B3aMMO/ICHCTBHSI,;
pa3BUBATh KPEATUBHOE MBIIICHUE MPU PEIICHUN KU3HEHHBIX MPOOIIEM.
Bba3oBble ucciaenoBatrejabCcKHe JeiCTBUA.
BJIAJIETh HAYYHOM TEPMHUHOJIOTUEN, KIIFOUYEBBIMU NOHATUSIMHA U METOJIAMHU
duznyecKoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIIEIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B oOyactu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIILHOMY TTOUCKY
METOJIOB pelIeHusl 3a/iady (U3MYECKOTO COJEpN aHUs, MPUMEHEHHUIO Pa3IUYHBIX
METOJI0B [TO3HAHMSI;

BIAJCTh BHWJIAMH JEATCILHOCTH 110 TIIOJYyYECHHUIO HOBOTO 3HAHWS, €ro
UHTEPIpETalli, NPeoOpa3oBaHUI0O W MPUMEHEHUIO B PA3JIUYHBIX y4EOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3/IaHUN yIeOHBIX TPOCKTOB B 00yIacTu (pU3uKH;

BBISIBIIATh TIPUUYMHHO-CIICACTBEHHBIC CBSI3M WM aKTyaJIM3UPOBATh 3ajady,
BBIIBUTATh TUINOTE3y €€ peIlleHUs, HaXOAUTh apryMEHTHl MJisl J10Ka3aTelbCTBa
CBOUX YTBEPXICHUM, 3a7aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBaTh TIOJNYYCHHBIE B XOJE PpEIICHUS 3aJa4d  pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATHh N3MECHEHHE B HOBBIX
YCIJIOBUSX;

CTaBUTh M (OPMYJIUpPOBaTh COOCTBEHHBbIE 3aJaul B 0Opa30BaTEIbHOMU
JESATETLHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3HKH;

JIaBaTh OIICHKY HOBBIM CUTYallUsSIM, OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

yMETh TMEPEHOCUTh 3HaHUA 10 (U3MKE B MPAKTHYECKYI0 001acTh
KU3HEICATCIILHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE HJICU, IPEJIaraTh OPUTUHAIILHBIE TOXOIbI U PEIICHUS;

CTaBUTH TIPOOJIEMBI U 3a71a4H, TOTYCKAIONUE AIbTEPHATHBHBIC PEIICHUS.

Pa6ora ¢ undopmanueii:

BJIAJICTh HABBIKAMHU TOJy4YeHHS] MH(POpMauu (HU3NIECKOTO COJEPKAHUS W3
UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISATH IIOUCK, aHAJU3,
CUCTEMATH3AIMI0 U WHTEPIPETAli0 WHOOpPMAIMU Pa3IWYHBIX BUAOB U (popMm
MIPEACTABIICHHS;

OIICHHBATh JIOCTOBEPHOCTH HH(OPMAITUH;

WCIIOJIb30BaTh  CPENCTBA  WMH(DOPMAIMOHHBIX W  KOMMYHHKAIIMOHHBIX
TEXHOJIOTUN B PEIIEHWH KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OPTaHU3AIMOHHBIX
3a71a9 ¢ COOJIOJICHHEM TpeOOBaHWM SProOHOMHKH, TEXHHUKH OE€30MacHOCTH,
TUTHCHBI, PECYypCcOoCOepeXeHUs, TPaBOBBIX HM OTHYECKHMX HOPM, HOPM
nH(pOpMaIIMOHHOM 06€30TTaCHOCTH;

co37aBaTh TEKCTHI (PU3MUECKOTO COJEPKaHMUs B Pa3IUYHBIX (opmaTtax ¢
y4€TOM HazHaYeHUs: HHPOPMAIIMK U 1IETIEBON ayJAUTOPUH, BRIOUPAsT ONTUMATHHYIO
dbopMy mpeacTaBIeHUS U BU3yaJIH3aIiH.

KoMMyHHKATHBHBIE YHUBEPCAJIbHbIEC y4eOHbIe JeHCTBHSA:
OCYUIECTBJIATh OOIIEHHME Ha Ypokax (HU3MKM W BO BHE-ypPOUYHOMU
NEeSTENBHOCTH;



pacro3HaBaTh MPEANOCHUIKM  KOH(MJIMKTHBIX CUTyallMd M  CMST4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHUSI C HCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;

NOHUMAaTh U HCIOJB30BaTh MPEUMYIECTBA KOMAHIHONW M MHIWBUAYAIbHOU
paboThI;

BbIOMpaTh TEMATUKY W METOJbI COBMECTHBIX ACHCTBHI C y4ETOM OOIIMX
MHTEPECOB M BOZMOXKHOCTEH KaXKJI0TO WiieHa KOJICKTUBA,;

OpUHUMATh LEJIHM COBMECTHOH  JEATENbHOCTH, OpIraHU30BBIBATH U
KOOPAMHUPOBATh JIEHCTBUS NO €€ JOCTH)KEHMIO: COCTAaBJIATh IJIaH JIeHCTBUH,
pacrupenenaTb poid ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXJIaTh pPe3yJIbTaThl
COBMECTHO pabOTBHI;

OLICHMBAaTh KadyeCTBO CBOEr0 BKJIAaJa M KaXJIOT0 y4YaCTHUKA KOMaHIbl B
oOwIMii pe3ynbTar no pa3paboTaHHBIM KPUTEPUSIM;

npearaTb HOBBIE TPOCKTHI, OIEHUBaTh HUACH C TMO3UIMH HOBHU3HBI,
OpPUTHHAIFHOCTH, IPAKTHUECKON 3HAYHNMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE TIOBEACHHUE B Pa3IMYHBIX
CUTYaLUsX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHMBeEpCcaJbHbIe y4eOHbIE NelCTBUA
Camoopranusamnus:

CaMOCTOATENILHO OCYUIECTBJISATh MO3HABATENIbHYIO NEATEIbHOCTh B 00JacTH
GU3NKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYyIHUPOBATH
COOCTBEHHBIC 3aJ1a4M;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS] PACYETHBIX M KaYECTBEHHBIX
3aJ1a4, MJIaH BBIMOJHEHUS MPAKTUYECKONW paboThl ¢ yUETOM UMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTEHUM;

JIaBaTh OIIEHKY HOBBIM CUTYAaIIHSIM;

pacuMpsTh paMKH y4eOHOIro IpeIMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUMN;

JenaTb OCO3HAHHBIN BBIOOp, apryMEHTHUPOBATH €ro, OpaTh Ha ceds
OTBETCTBEHHOCTh 3a pelieHue;

OLIEHUBATh MPUOOPETEHHBII OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO 3PYIULMA B 00JacTU
(U3MKH, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, 3MOLMOHAIbHBII MHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JIE€ATEIIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEJISIM;

BJIAa/JE€Th  HABbIKAMU  IIO3HABAaTEJIbHOM  pediekcun Kak  OCO3HaHUs
COBEPILIAEMBIX JIEUCTBHM M MBICIUTENIbHBIX MPOLUECCOB, HMX PE3YyJbTAaTOB H
OCHOBaHHI;



UCITOJIB30BaTh MPUEMBI pedIIEKCHH /I OIICHKH CHUTYyaIlud, BEIOOpa BEPHOTO
PEIICHMUS;

yMETh OIEHWBATh PUCKHA M CBOEBPEMEHHO MPUHUMATh PEIICHUS M0 X
CHUKCHHUIO;

NPUHUMATh MOTHBBI W apryMEHThl JPYTHX IIPH aHAJM3C pe3yJIbTaToOB
NeATECIIbHOCTH,

MPUHUMATh CeOsI, TOHMMasi CBOM HEJIOCTAaTKU U JIOCTOMHCTBA,;

NPUHUMATh MOTHBBI W apPTyMEHTHl JAPYTHX TPH aHaJu3e pe3yIbTaToB
NEATECIIbHOCTH,

MIPU3HABATh CBOE MPABO M MPABO APYTUX HA OIIHOKH.

B mporecce mocTH)EHUS JTUYHOCTHBIX PE3YJbTaTOB OCBOCHHS ITPOTrpaMMBbI
no ¢Gu3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHHS Yy OOyYarOIIMXCS
COBEPIIICHCTBYETCS AMOIMOHAJIbHBIN HUHTEJJICKT, peoIararonui
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHMS, BKJIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE AMOITMOHATIHLHOC
COCTOSIHHE, BUJIETh HAIlpaBJICHUs Pa3BUTHS COOCTBEHHOM AMOIIMOHAIBLHOMN Cdhephl,
OBITh YBEPCHHBIM B ce0¢;

CaMOPETYJHUPOBAaHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMCHHE NPHHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CIOCOOHOCTH aJalTHPOBAThCI K
AMOITMOHAIEHBIM U3MEHEHHSIM | TPOSIBIISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIIOYAIOMICH CTPEMJICHHE K JTOCTHKEHUIO LENId U
yCIexy, ONTUMU3M, HWHUIIMATHBHOCTb, YMEHHE JCHCTBOBATh MCXOJsS W3 CBOMX
BO3MOXKHOCTEH;

SMITATHH, BKJIIOYAIOIICH CIIOCOOHOCTh ITOHUMATh SMOIIMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTHIBaTh €ro TMpH OCYIIECTBICHUU OOIICHHS, CIIOCOOHOCTh K
COYYBCTBHIO U COTIEPSKUBAHUIO;

COIMAJIBHBIX HaBBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTH BHICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMU, 3800 TUTHCS, MPOSIBIISATh MHTEPEC U pa3peniaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B_10 KJjacce npeiMeTHble pe3yibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YYAIOIIMXCSl YMEHUM:

JIEMOHCTPUPOBATh Ha TMpUMEpax pojib U MecTo (u3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU M
TEXHOJIOTUH, B TPAKTUYECKOMN JAEITEIbHOCTH JIFOJIEH;

YYUTHIBATh TPAHUIIBl TMPUMEHEHUS] HU3YUYCHHBIX (PU3MUYECKUX MOJIeTIeH:
MaTepuaibHas TOYKa, MHEePIMaIbHAs CHCTeMa OTCUéTa, a0COFOTHO TBEPAOE TEIO,
WJICAUTbHBIN a3, MOJEIIN CTPOCHHUS ra30B, )KUIAKOCTEN U TBEPABIX TEJ, TOUYECUHBIN
ANEKTPUUECKUH 3apsij] PU PEIICHUH (PU3NUECKHUX 3a]1a4;

pacno3HaBaTh (PU3NYECKUE SIBJICHUS (MPOIECChI) U OOBICHITH MX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJSIPHO-KMHETUYECKOW TEOPHM CTPOEHHS BEUIECTBA U



AJEKTPOAMHAMUKN:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEIHOE
JIBI)KEHUE, CBOOOAHOE TAJCHHE TeJ, JBMKEHUE [0 OKPYXHOCTH, HHEPIUS,
B3auMoIeicTBre Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOCHUE KUIAKOCTEH
1 TBEPIBIX TEN, U3MEHEHNE 00bEMA TeJl IPH HArpeBaHMUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, UCIAPEHHUE, KOHJCHCAIWs, IUIABJICHUE, KPUCTAJUIM3ALMS, KUICHUE,
BJI&KHOCTh BO3]lyXa, MOBBIIICHUE JIABJIICHUS ra3a IPU €ro HarpeBaHUU B 3aKPHITOM
coCyle, CBSI3b MEXKAYy [apaMeTpaMu COCTOSIHUSI Ta3a B H30Ipolleccax,
AJICKTpU3AIUS TeJl, B3aUMO/ICHCTBUE 3aPsJIOB;

OMHUCHIBATh MEXAHUYECKOE JBI)KCHHUE, HCIOIB3YS (PU3HMYECKUE BEIUUUHBI:
KOOpJIMHATa, MyTh, IEPEMEIICHHE, CKOPOCTh, YCKOpPEHHUE, Macca Teja, Cuia,
UMITYJIbC Te€Jla, KHHETUYECKasi SHEPrusi, MOTEHIMAIbHAS SHEPrus, MEXaHU4ecKas
paboTa, MeXaHWYECKas MOIIMHOCThb, IIPH ONHMCAaHUW IPABUIBHO TPaKTOBAaTh
(GUBUYECKUIT CMBICT HCMOJb3yeMbIX BEJIMYUH, WX OOO3HAYCHUS W E€IUHUIIBI,
HaxOAUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO0 BEIUYUHY C JPYTHUMU
BEJIMYHMHAMU;

OMKUCHIBATh W3YyYCHHBIC TEIUIOBbIE CBOMCTBA TEJ W TEIJIOBHIE SIBJICHMUS,
UCTIONB3Ysl (U3MUYECKUE BEJIMYMHBL: JaBJICHUE Tas3a, TemIepaTrypa, CpeIHss
KMHETHYECKash DPHEPTUsl XaOTUUYECKOTO JABMXKEHHUS MOJICKYJ, CpEeIHEKBapaTUUHAS
CKOPOCTb MOJICKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS HDHEPTHs, padoTa rasa,
KO(PPHUIIMEHT IOJE3HOr0 JCUCTBUS TEIJIOBOTO JBUTATENIS; IIPH OMHCAHHUH
NpPaBUJIBHO TPAKTOBAaTh (PU3MYECKUM CMBICI HCIIOJIb3YEMBIX BEIWYUH, HX
0003HAYCHUS W CIUHMIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOIINE JAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUYUHAM;

OMUCHIBATh U3yYCHHBIC MICKTPUUECKHE CBOMCTBA BEIIECTBA U AJICKTPUUECKUE
SIBJICHUS (TIPOLIECCHI), UCIIONB3Ysl (PU3UUYECKUE BEJIMYMHBI: AJIECKTPUUECKUHN 3apsi,
AJIEKTPUUYECKOE T0JIe, HAMPSKEHHOCTh TOJISI, TOTEHIMAN, Pa3HOCTh MOTEHIIMAJIOB;
IpyU ONUCAHUM TPABUIBHO TPAKTOBaTh (PU3MYECKUA CMBICI MCIOJIb3YyEMBbIX
BEJTMYMH, UX OOO3HAYEHUS W EIUHUIILI, YKa3bIBaTh (HOPMYJIIbI, CBS3BIBAIOIINC
JTaHHYI0 (PM3UYECKYIO BEJTUYHHY C APYTHUMH BEIHYUHAMY,

aHATM3UPOBATh (PU3UYECKHUE MPOIECCHl U SIBJICHUS, UCTIONB3Yys (hu3mudeckue
3aKOHBI M MPUHIUIIBI: 3aKOH BcemupHoro Tsarotenus, |, Il u 111 3akonst HproToHa,
3aKOH COXPaHEHHSI MEXaHMYECKOW »SHEpPruu, 3aKOH COXPAaHEHHS HWMITYJIbCa,
IPUHIIUAI CYNEPIO3UIIMK CUJI, TIPUHIIMI PABHONPABUSI HHEPIUATBHBIX CHCTEM
O0TCU€Ta, MOJICKYJSAPHO-KMHETHYECKYI0 TEOPUIO CTPOCHMS BEIIECTBa, Ta30BBIC
3aKOHBI, CBSA3b CpeAHEH KMHETUUYECKOW SHEPTUU TEIJIOBOTO JIBHXKEHHUSI MOJIEKYJ C
aOCOJIFOTHOM TeMIepaTypoH, MEePBbIM 3aKOH TEPMOJUHAMHUKH, 3aKOH COXPaHEHUS
AJIEKTPUUYECKOTO 3apsiga, 3akoH KynoHa, mpu 53TOM paziaudaTh CIOBECHYIO
bopMyJIMPOBKY 3aKOHa, €r0 MaTeMaTHYECKOE BBIpAXKEHHUE U YCIOBUS (TPaHUIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMUIBI JCUCTBUS  MAaIWH, MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3auvaTh yCJIOBHSI WX O€30MAaCHOTO HCIOJb30BaHUS B



MOBCEAHEBHOM JKU3HU;

BBITIOJIHATh JKCIIEPUMEHTHI TI0 WCCICIOBAHUIO (U3UUECKUX SIBICHUN U
MPOIIECCOB C HCIOJB30BAaHUEM MPSMBIX U KOCBEHHBIX HU3MEPEHUH, MPU ITOM
dopmynupoBath mpobiieMy/3amady M THIOTE3y Y4YeOHOTO OSKCIEpUMEHTA,
coOupaTh yCTaHOBKY M3 MPEIIOKEHHOTO OOOPYIOBaHUS, MPOBOIUTH OMBIT U
(bopMyIHpPOBATH BHIBOIBI,

OCYIIECTBJISATh MPSMBIC ¥ KOCBEHHBIC U3MEpPEHUs (HU3UIECKUX BEIUYUH, MIPU
ATOM BBIOMpaTh ONTUMAJBHBIN CIOCOO WM3MEPEHMS] M HCIOIb30BAaTh U3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHHUI;

UCCJIENOBATh  3aBUCUMOCTH  MEXIY  (PU3WYECKUMH  BEIMYUHAMH  C
UCIIOJIb30BAaHUEM IMPSIMBIX HM3MEPEHHU, MPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY,
(buKCHpoOBaTh PE3yNbTATHl MOJYYCHHOW 3aBUCUMOCTH (U3HYECKUX BEJIUYUH B
BHjI€ Tabuil U rpaduKoB, AeiaTh BEIBOBI 110 PE3yJIbTaTaM UCCIIe0BaAHUS;

coOJIro1aTh MpaBuiia OE30MACHOTO TPyAa MPHU MPOBEIACHUHU UCCIIEIOBAHUI B
paMKax ydeOHOTO JKCIEPUMEHTa, Y4YeOHO-HCCIIEOBATENbCKON M MPOEKTHON
NEATEIBbHOCTH C WCIOJIb30BAHUEM HM3MEPHUTENIbHBIX YCTPOWCTB M J1aDOPaTOPHOIrO
000pynOBaHUs;

pemarh pacu€THblE 3a7a4ydl C SIBHO 3aJaHHOM (U3MUYECKOW MOJEINbIO,
UCTOJIb3Ysl (PM3UYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3a7a4u
BBIOMpATh (HU3UYECKYIO MOJIEIb, BBIACIATh (HU3NYECKHUE BETUYUHBI U (DOPMYIIBI,
HEoOXoMuMbIe NIl €€ peIlleHUs, MPOBOAUTH PAcd€Thl U OLICHUBATh PEATbHOCTH
MOJIyYeHHOTO 3HAYCHUS (PU3UYECKOUN BEJIMYUHBI,

pelaTh Ka4eCTBEHHBIC 3a/1aud: BHICTPAUBATh JIOTUYECKU HEMTPOTUBOPEUHUBYIO
LEMOYKY PAaCCYXKIEHUH C ONOpOd Ha HM3YUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH W
dbu3uYecKue SBJICHUS;

UCIOJB30BaTh  NPU  PEIIEHMHM  Y4eOHbIX  3aJady  COBPEMEHHBIC
UH()OPMAIIMOHHBIE TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALINU
Y TIPEICTABJICHUS YYCOHOW W HAyYHO-TIOMYJISIPHOM MH(POpPMAIIUU, TTOTYICHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOTydaeMyto HH(POpMaIIio;

MPUBOIUTH MPUMEPHI BKJIAJa POCCUUCKUX U 3apPYOCKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE TMPOIECCOB OKPYXKAIOMIEr0O MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

WCIIOJIb30BaTh TEOPETUYECKUE 3HAHMS MO (U3UKE B MOBCEIHEBHOM >KU3HU
Uit obecriedeHus: 6e30MacHOCTH MpU OOpalieHuu ¢ NpUOOpaMHu U TEXHUUYECKUMU
YCTPOMCTBAMHU, JIJISi COXPAHEHUs 37I0POBbSl U COOIIOAEHUS HOPM KOJIOTMYECKOTO
MOBEACHUS B OKPY KaIOILEeH Cpejie;

paboTatb B TIpyIIe C BBIMOJHEHUEM PA3IUYHBIX COLUAIBHBIX PpOJIEH,
IUTAHUPOBATh pPabOTy TPYyNIMbl, PAIMOHAIBHO paclpelesaTh OOSI3aHHOCTH H
IJIAHUPOBATH JICSATEILHOCTh B HECTAHIAPTHBIX CUTYalUSIX, aJICKBATHO OLICHUBATh
BKJIQJT KQXJ0TO U3 YYACTHUKOB TPYIIIHI B PEIICHUE PACCMAaTPUBAEMOMN MPOOIEMEI.



K kxoHmy oOyuenus B_11 kJjacce nmpeiMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTb CPOPMHUPOBAHHOCTh Yy 00YUAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh HA TPUMEPaxX pojab U MecTO (pu3uku B (HOPMHPOBAHUH
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B PA3BUTHUM COBPEMEHHOM TEXHHUKU H
TEXHOJIOTUHA, B MPAKTUYECKON ACATEIIBHOCTH JIIOAEH, LEIOCTHOCTh U €IMHCTBO
(¢u3nIecKoil KapTUHBI MUPA,

YUYUTHIBATh TPAHUIBI TPUMEHEHHUS W3YYEHHBIX (PU3NYECKUX MOJICIICH:
TOYEYHBIN AIEKTPUYECKUHN 3apsiji, Tyd CBETA, TOUYCYHBIH UCTOYHUK CBETA, siACpHAas
MOJICJIb aTOMa, HYKJIOHHAs MOJEIh aTOMHOTO sjipa IPH pelieHun (PU3NIECKUX
3a1ad4;

pacrno3HaBaTh (PU3NYECKUE SBJICHUS (MPOIECChI) U OOBACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOM (PUBUKU: DIEKTPUUYECKAs IPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JIEMCTBUS TOKA, B3aUMOJCHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKIHUS, JCHUCTBUE MArHUTHOTO TMOJs Ha
MPOBOAHUK C TOKOM W JBIKYLIUMHCS 3apsjl, SJIEKTPOMATHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEMHOE PACIPOCTPAHEHUE CBETA, OTPAXEHUE, NPEJIOMIICHUE,
unrepdepenius, audpakuus U NOOJSpU3AIUs CBETa, JUCIEPCUS  CBeETa,
doToanekTpuaeckuit 3pdekT (pororddekr), cBeTOoBOE AaBlIeHHE, BOSHUKHOBEHUE
JMHEWYAaTOro CHEKTpa aTromMa BOJOpPOJA, €CTECTBEHHAas M HCKYCCTBEHHAas
PaIuOaKTUBHOCTB;

ONMUCHIBATh M3YUYEHHbIC CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHE, MArHUTHBIE,
ONTHUYECKHE,  JJIEKTPUYECKYI0  MPOBOAUMOCTh  PA3JIUYHBIX  Cpel) W
AJIEKTPOMArHUTHbBIC SIBJIEHUS (TIPOILIECCHI), HUCIONb3Yysd (U3NYECKUE BEIUYUHBI:
AJIEKTPUYECKUN 3apsii, CWJIa TOKA, SJIEKTPUUYECKOE HANPSIKEHUE, JIEKTPUUECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, AJEKTPOJBIKYIAs CuUJia, paboTa TOKa,
WHAYKIHAST MarHuTHOrO TMoJig, cuia Ammepa, cwia JlopeHna, MHIYKTUBHOCTb
KATyIIKH, SHEPTUsl 3JEKTPUYECKOTO M MATHUTHOTO IMOJIE€H, MEPUOJ M 4YacToTa
KojebaHnii B KoyieOaTeIbHOM KOHTYpe, 3apsii M Cujla TOKa B IIpollecce
TapMOHUYECKUX DJICKTPOMATHUTHBIX KOJeOaHWil, (OKYCHOE pACCTOSIHHE W
ONTHYECKasi CUjia JIMH3BI, MPU ONMHCAHUM TPABUIHHO TPAKTOBATh (PU3MUECKUI
CMBICJI HCIIOJNB3YEMBIX BEIWYWH, MX OO0O3HAYECHHWsS] W €IWHUIIBI, YKa3bIBaTh
dbopMysIBl, CBS3BIBAIOIIUE JIAHHYIO (U3UYECKYI0 BEIHMYUHY C JIPYTUMHU
BEJIMYMHAMU;

ONUCHIBAaTh HW3YyYEHHBIC KBAHTOBBIC SBJICHHUS M TPOLECCHI, HCHOJIb3YS
dbu3uYecKre BEIUYMHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTUs U UMITYJIbC (hOTOHA, TIEPUO/] MOTypaciaaa, YHEPTUsI CBSI3H
aQTOMHBIX SIJIEp, NPU OMUCAHUM TNPABUIBLHO TPAKTOBATh (PU3UYECKUM CMBICI
UCIIOJIb3YEMBIX BEJIWYWH, MX O0O03HAYEHUS W EIUHUIIbI, YKa3biBaTh (POPMYJIbI,
CBS3BIBAIONIUE JIAaHHYI0 (U3MUYECKYI0 BEIWYMHY C JPYTUMU BEIHYUHAMH,
BBIYHUCIISTH 3HAYCHUE (PU3HUECKON BETUYUHBI,

aHANMM3UPOBATh (PU3UYECKHUE TMPOIIECCH U SIBJICHUS, MCIOIB3Ys (HU3UIECCKUE



3aKOHBI M MPUHLMUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOIO U NapasuieIbHOTO
COCIMHEHUS TMPOBOJHUKOB, 3akOoH Jlxoyis—JleHna, 3aKOH 3JIEKTPOMArHUTHOM
WHJIYKIIMH, 3aKOH MPSIMOJIMHEUHOTO PAcHpOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI IMPEIOMJICHUSI CBETa, ypaBHEHHE OWHIITeNHHa 11 GoTodrddexra,
3aKOH COXPAHEHHS 3HEPruH, 3aKOH COXPAHEHUS HMITYJIbCA, 3aKOH COXpPaHEHUs
ANEKTPUYECKOr0 3apsA/ia, 3aKOH COXPAHEHMsI MAacCOBOIO 4YMcia, MOCTyJathl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Ipyu 3TOM pa3indyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHAa, €ro MaTeMaTUYEeCKOE BBIPAXKEHHWE U YCIOBUSA (TpaHHULIbl, OOJIACTH)
IPUMEHHMOCTH;

ONPENIEIIATh HAIIPABICHHE BEKTOPA UHAYKIWHA MAarHUTHOTO IOJISl IPOBOJHUKA
C TOKOM, cuiibl Amriepa u cuibl JlopeHna;

CTPOUTh UM OIKCHIBATh H300paKEHHE, CO3J]aBaeMOE€ IUIOCKHM 3E€PKajoM,
TOHKOU JINH30M;

BBITIOJTHATh HKCIEPUMEHTHI 0 MCCIEIOBAaHUI0 (DU3UYECKUX SIBICHUN U
MPOIIECCOB C HCIOJh30BAaHUEM IMPSAMBIX W KOCBEHHBIX HM3MEPEHHM: TpPU 3ITOM
dbopmynupoBarh TpoOiieMy/3aadyy M TUNOTE3y Y4eOHOro OSKCIEPUMEHTA,
coOUpaTh YCTaHOBKY M3 MPEIIOKEHHOr0 OOOpYJOBaHUS, NMPOBOJAUTH OMNBIT U
(bopMyIMpPOBATH BHIBOIBI;

OCYIIECTBJISTh MPSAMbIE U KOCBEHHbIC U3MEpPEHUs (DU3UUECKUX BEIUYUH, MIPU
ATOM BBIOMpaTh ONTHUMAIBHBIN CIIOCOO WM3MEPEHMS] W WCIIOJIb30BAaTh W3BECTHBIC
METO/Ibl OLIEHKHU MOTPEUIHOCTEN U3MEPEHHU;

HCCJIEIOBATh 3aBUCUMOCTH (PU3MYECKHX BEIUYMH C HCIOJIb30BaHUEM
NpSMBIX WU3MEPEHUM: MPU DTOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHUpPOBATH
pe3yJIbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3WYECKUX BEJIUYUH B BHUJIE TaOJIUIl U
rpaduKoB, AeNaTh BHIBOBI [0 pe3yJIbTaTaM UCCIEAOBaHMS;

coOJiro1aTh MpaBmiia OE30MaCHOTO TPyAa MPHU MPOBEIACHUN UCCIEIOBAaHUIN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-MCCIIEOBATENbCKON M MPOEKTHON
JESATETLHOCTH C WCIIOJIH30BAHUEM HM3MEPHUTEIIbHBIX YCTPOUCTB M JIaOOPAaTOPHOTO
000pyI0BaHUS;

pemarh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM (PU3WYECKONW MOJECIbIO,
UCTIONB3Ys (PU3UYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHSI 3a]1a4u
BBIOWpATh (DU3UYECKYIO MOJIEIb, BBIACIATh (DU3NYECKUE BETUIUHBI U (HOPMYIIBI,
HEOoOXonUMbIE NIl €€ pellIeHHUs, MPOBOAUTH PacdyEThl U OLICHUBATh PEATbHOCTD
MOJIy4YE€HHOT0 3HAaYeHUs (PU3NYECKON BEIMUUHBIL;

pelaTh Ka4eCTBEHHBIE 33/1a4l: BBICTPAUBATh JIOTUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY pAaCCYKICHUM C ONOpPOMl HAa M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
bu3nueckue sIBICHUS;

UCIIOJIb30BaTh ~ MpPU  PEIIEHWHM  Y4eOHBIX  3a7ady  COBPEMEHHBIE
nH()OPMAITMOHHBIC TEXHOJIOTHH JJISl TIOUCKA, CTPYKTYPUPOBAHUS, WHTEPIPETALIUN
U TPEJCTaBJICHUS y4eOHOU M HAYYHO-TIOMYJISIPHON HMH(OpPMAINH, MOJTyYeHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUECKH aHAJTM3UPOBATH MOTyYaeMyt0 HH(OPMAITHIO;



OOBSACHATh MNPUHIMUIBI JCHCTBUS MaIIMH, MPUOOPOB U TEXHUUYECKHX
YCTPOMCTB, pa3iaNyaTh yCIOBUS WX O€30MACHOIO MCIOJIb30BAaHUS B TTOBCEAHEBHOM
KU3HH;

IPUBOJUTH MPUMEPHI BKIIaJa POCCUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBACHEHHE NIPOLECCOB OKPYXKAIOLIEro MHpPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUA;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3HKE B TMOBCETHEBHOW >KU3HU
JUtst obecriedeHus: 6e30MacHOCTU MPU OOpaIIeHUH ¢ MPUOOpaMU U TEXHUYECKUMHU
YCTPONCTBAMHU, JIJISi COXPAHEHUS 3I0POBBSl U COOJIIOICHHUS] HOPM SKOJOTUYECKOTO
NOBEACHUS B OKPYIKAIOLLEH CpeEE;

paboTaTh B TIpyHIe C BBHINOJIHEHUEM pA3IUYHBIX COLHUAIBHBIX PpOJIEH,
IUIAaHUPOBaTh pPabOTy TIpyNINbl, PAUOHAIBHO paclpeAessiTh OOA3aHHOCTH U
IJIAHUPOBATH JIESITEIBHOCTh B HECTAHAAPTHBIX CUTYalUsX, aJI€KBaTHO OLIEHUBATh
BKJIQJT K&KJIOTO U3 YYACTHUKOB TPYNIIbI B PEIIEHUE pacCMATPUBAEMOM MTPOOIIEMBI.



COAEPKAHUE OBYUYEHUA
10 KJIACC

Pa3nen 1. ®u3uka u MeTOAbl HAYYHOT'0 MO3HAHUSA

®dusnka — Hayka o mpupone. HaydHble METOIBI NMO3HAHMS OKPYXKarOLIEro
mupa. Ponp dSkcnepuMeHTa M TEOpUHM B NPOLECCE ITO3HAHUSA IIPUPOJBI.
DKCIEpUMEHT B (PU3HKE.

MonenupoBanue (U3NYECKUX SIBICHUW W TpoleccoB. HaydHble THMOTE3bI.
duznyeckre 3aKOHbl U TEOpUH. ['paHUIIBI MPUMEHUMOCTH (PU3HYECKUX 3aKOHOB.
IIprHIMI COOTBETCTBUS.

Ponb u Mecto ¢usuku B (GOpMUPOBAHHWU COBPEMEHHON HAyYHON KapTHUHBI
MHPA, B IPAKTUYECKOU EATENBHOCTH JIFOJEH.

Jlemoncmpayuu

AHanoroBble U UUQPPOBBIE H3MEPUTENbHBIE TPHOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanunka

Tema 1. Kunemamuka

Mexannueckoe ABuKeHHE. OTHOCUTEIBHOCTh MEXaHMUYECKOTO JBHXKCHUSI.
Cucrema orcuéra. Tpaekropus.

[Tepemernienue, CKOpocTh (CpemHsisl CKOPOCTb, MTHOBEHHAsi CKOPOCTH) H
YCKOPEHHUE MaTepUaJbHOM TOUYKHM, UX MPOEKIMU Ha OCU CHCTEMBI KOOPIWHAT.
CroxeHue nepeMenieHnil U CJI0)KeHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHOE nBmKeHue. I 'paduxu
3aBUCHUMOCTH KOOpJHMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U IEepEeMEIICHUs
MaTepUaIbHOW TOYKH OT BPEMEHHU.

CBoboaHOe nmageHue. Y CKopeHrue CBOOOHOTO NaCHUsI.

KpuBonuHnentHoe  nBukeHue. J[BWKEHHME  MATEpUAIbHOM  TOYKHA IO
OKPYXHOCTH C IIOCTOSIHHOW MO MOJYJII0 CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JINHEWHAS
ckopocTh. [lepuoa u yactora obpaienus. LlenTpocTpemMuTeIbHOE YCKOPEHUE.

TexHuyeckre yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHE: CIUIOMETD,
JBH)KEHUE CHAPSIOB, LICTIHBIE U PEMEHHBIE MTepeJayn.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, MILTIOCTPAIUS KHHEMATHYECKUX XapaKTePUCTHUK
JBH>KCHUSL.

[IpeoOpa3zoBanue ABUKEHUHN C UCIIOJIH30BAHUEM ITPOCTHIX MEXAaHU3MOB.

[Tamenue Ten B BO3AyXE U B pa3peKE€HHOM IIPOCTPAHCTBE.

Habnronenune aBuxeHus: tena, OPOMIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHUS.

Hanpagiienue cCkopocTy npu JBUKEHUU MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, 1abopamopuvie padbomul

N3ydyeHne HEpaBHOMEPHOTO ABHXKEHUSA C LEIbI) ONMPEAECICHUS] MTHOBEHHOMN
CKOPOCTH.

HccnenoBaHne COOTHOLICHUSI MEXAY IIyTAMH, MPOWUJICHHBIMUA TEIOM 3a
NOCJEN0BATEbHBIE PABHBIE IPOMEKYTKA BPEMEHM IPU PABHOYCKOPEHHOM
JBUKEHUM C HAYaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3ydeHnne nBUKEHUs IapUKa B BSI3KOU JKUJIKOCTH.

N3yuenue nB>KEeHUS TeIa, OPOIEHHOTO TOPU30HTATIBHO.

Tema 2. lunamuxa

[Ipuanun  otHocurensbHOCcTH  l'anmmnes.  IlepBeiii  3akoH  Hbrotona.
NnepuuanbHbie CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [lpuniun cynepnosunuu cwi. Bropoit 3akoH HeroToHa
IUIsl MaTepuanbHOM Touku. TpeTuit 3akoH HbroToHA A1l MaTepUalbHBIX TOYEK.

3akoH BcemupHoro TaroreHus. Cuia Tsbkectn. IlepBas kocMmuueckas
CKOpOCTb.

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

Tpenue. Buasl Tpenus (okosi, CKoyibxeHus1, kauenus ). Cuna tperusi. Cyxoe
TpeHue. Cuiia TpeHUs CKOJIbXKEHUS U cujia TpeHus nokos. KoadduimeHnt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpanaTeIbHOE ABUKEHUE a0COIIOTHO TBEPAOTO Tea.

MoOMEHT cuiibl OTHOCUTENBHO OCH BpameHus. llnedo cumnel. YcnoBus
paBHOBECUS TBEPIOIO TEIIA.

TexHn4eckue YCTpPOWCTBA M IPAKTUUECKOE NPUMEHEHHE: NOAIIUITHUKY,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHune nHepIuu.

CpaBHeHUE Macc B3aUMOIEHCTBYIOIIUX TEI.

Bropoii 3akon HerotoHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT J€(pOpPMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U MMAJCHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

VY cioBus paBHOBeCHS TBEPAOTO Tena. Bunbl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydenue aBmxeHus OpycKa Mo HAKIOHHOW MIIOCKOCTH.



HccnenoBanre 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHMKAIONIMX B IMPYKUHE U
PE3MHOBOM 00pa3iie, OT ux aedopmaiuu.

HccnenoBanne ycinoBH pPaBHOBECHS TBEPAOrO TEJA, HUMEIOLIETO OCh
BpAIlCHHUS.

Tema 3. 3axonsvl coxXpanenus 6 Mexanuke

NMiynbc MarepuaibHOM TOYKHM (Te€da), CUCTEMbl MaTE€pUATIbHBIX TOYEK.
NMnynbc cWiibl M1 MU3MEHEHUE HUMITYJbCa Tela. 3aKOH COXPAHEHHS HMMITYJIbCa.
PeakTuBHOE NBUKEHUE.

PabGora cuiiel. MOIITHOCTE CHUJIBL.

Kunernueckasi 3Heprusi MarepuaibHOW TOUku. Teopema 00 HU3MEHEHUU
KUHETUYECKOU SHEPTUU.

[TorennumanbHas DHEPIusl. ITorennuanbHas JHEprus YIIpyro
nedhopMupoBaHHON — TpyxkuHBL. [loTeHImanpHast 2Heprusi Tedna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loreHnuanbHple W HENOTCHUUAJIBHBIE  CHUJIBIL. CBsizb  paboOTHI
HEMOTEHIHAIBHBIX CHUJ C W3MECHEHUEM MEXAHMYECKOW SHEPTHUU CUCTEMBI TEJ.
3aKOH COXpAaHEHUSI MEXAaHUYECKON SHEPIUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUYECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
IIPYKUHHBIN UCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeakTuBHOE IBUKEHHUE.

[Tepexo mOTEHIIUATEHOM YHEPTUN B KHHETUYECKYIO U 00paTHO.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomsl

N3yuenue abCOMOTHO HEYNPYTOTO yAapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanre cBA3U pabOTHI CUIIBI ¢ M3MEHEHHEM MEXaHUYECKOW dYHEpTruu
TeJIa HA IPUMEPE PACTSIKEHUS PE3UHOBOTO XKI'yTa.

Paznen 3. MoJiekyasipHas Gpu3uKka 4 TepMOAUHAMMKA

Tema 1. Ocnoévl MoneKynapHo-KuHemu4eckol meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX ONBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. uddysus. Xapakrep ABIKCHHUS U
B3aMMOJECUCTBUSA YACTUI[ BellecTBa. MoOJEnu CTPOEHHS Ta30B, JKUIAKOCTEHM U
TBEPJIBIX TEJ U 0OBSICHEHWE CBOMCTB BEIIIECTBA Ha OCHOBE ATUX Mojeneil. Macca u
pa3zMepbl MoJiekyil. KonnuectBo BemectBa. [ToctositnHas ABoraapo.

TemnoBoe paBHoBecue. Temmeparypa u €€ msmepenue. lllkana Temneparyp
[enbscus.



Mopnens  upeanpHOoro raza. (OCHOBHOE  YpaBHEHHE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUH HICANbHOro rasa. AOCOJIOTHas TeMIeparypa Kak Mepa
CpelHel KHUHETUYECKOW HSHEpPruM TEIJIOBOrO JBMXKEHHUs dactull rasza. Illkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon JlanbroHa. M3ompornecchl B UACAIBLHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe MpencTaBiIeHHE M30MPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOHCTBA M NPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHUE BellecTBa, (ororpaduun
MOJIEKYJI OPraHUYECKUX COETUHEHHM.

OmnpiThl 0 AUGGY3UH KUIKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO IBUAKEHUS.

Mogensb ombita LlTepHa.

OnbITHI, JIOKA3bIBAIOIINE CYIIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJICHCTBHSI.

Monens, muTroCcTpUpyomias Npupoay AaBICHUS ra3a Ha CTEHKH COCY/a.

OnbIThl, WUIIOCTPUPYIONIME YPAaBHEHUE COCTOSIHUS HACAIBHOTO rasa,
M30IPOLIECCHI.

Yuenuueckuu skcnepumenm, nabopamopuvie pabomul

OmnpeneneHue Macchl BO3/yXa B KJIIACCHOM KOMHAT€ Ha OCHOBE U3MEpPEHUM
00bEMa KOMHATHI, JABJICHUS M TEMIIEPATyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXIY TapaMeTPaMH COCTOSIHUSI Pa3pe:KEHHOTO
rasa.

Tema 2. OcHosbl mepmoOUHAMUKU

TepMoanHamMuueckass cucrema. BHYTpeHHss SHEpPrus TEPMOJIUHAMHUYECKOU
CUCTEMBI U coco0bl e€ n3mMeHeHusl. KonnuecTBo TemioTsl U padbota. BHyTpeHHss
SHEPrus  OAHOATOMHOTO  WJACAJIbHOrO  ra3a.  Buael  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKLIUS, U3yUeHUE. Y IeTbHasl TeMIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH NpH TEIIONEpeaye.

[Tonsitue 006 aauabatHoM mporecce. llepBhlii 3aKOH TEPMOAMHAMUKH.
[IpuMeHeHre TepBOro 3aKOHA TEPMOJMHAMHMKU K H3omponeccaM. ['paduueckas
WHTEpIpeTanus padoThl rasa.

Bropoii 3akoH TepMmoamHamuku. HeoOpaTuMocTh TPOIIECCOB B MPHUPO/IE.

TenoBble MamuHbl. [IpUHIKIBI AEHCTBUS TEMJIOBBIX MAIIUH.
[IpeoOpazoBanusi >HEPrUM B TEIUIOBHIX MammHaX. KoadduimeHnt mnome3Horo
nerctBug TteroBoil mammHbl. [ukn KapHo u ero kosd@uimeHT mojie3HOro
JEUCTBUA. DKOJIOTHYECKUE MPOOJIEMbl TETUIOIHEPTETUKH.



TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHWE: JIBUraTellb
BHYTPEHHETO CrOpaHHUsl, ObITOBOW XOJOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEH SHEpPruu Tejla MPU COBEPIICHUU PaOOThI: BBLIET
npoOku u3 OyTBUIKM TOJ JCUCTBHEM CXKATOTO BO3JyXa, HarpeBanue s¢upa B
JATYHHOU TpyOKe MyTEM TpeHUs (BUIAECOIEMOHCTpPAIIHS).

W3meHeHne BHYTpEHHEN S3HEPTUU (TeMIIepaTypbl) Tela Mpyu Teruionepeaaye.

OneiT MO anuabaTHOMY pAaCIIMPEHUIO BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, ABUTATENSI BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEJIA.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomsi

N3mepeHne yaenbHON TEIIOEMKOCTH.

Tema 3. Aepecamuvie cocmoanusn eeuiecmea. Dazosvie nepexoont

[TapooOpa3zoBanue u koHaeHcanus. Vcnapenue u kuneHue. AOGCONIOTHAA U
OTHOCHUTENbHAS BJIAXHOCTh BO3Ayxa. HacelllleHHBIA mnap. YaelbHas TEIUIOTa
napooOpa3oBaHus. 3aBUCUMOCTb TeMIEPaTyphbl KUTICHUS OT AaBJICHUS.

TBépnoe Teno. Kpucramnuyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaimioB. Kuakue kpuctaiuibl. CoBpemeHHble Marepuainbl. [lnaBienue u
KpUCTaJUIU3anus. Y ieJibHas TerjioTa miasieHus. CyomumManusi.

YpaBHeHue TeniaoBoro Oanaxca.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOJIYYEHUS COBPEMEHHBIX MaTEpUajoB, B
TOM YHUCJIE HAHOMATEpPHUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MTAPOB.

Kunenuve npu noHUKEHHOM JaBJICHUMU.

CriocoObI M3MepeHus BIAKHOCTH.

HaOGmronenrie HarpeBaHus U MIaBJICHUST KPUCTAITMYECKOTO BEIIECTRA.

JleMoHCTpauus KpucTasioB.

Yuenuueckuii sxcnepumenm, nabopamopuvie padbomul

N3MepeHne OTHOCUTENIBHOM BIIAXKHOCTH BO3/1yXaA.

Pa3znen 4. DnekTpoauHAMHUKA
Tema 1. dnekmpocmamuka
OnexTpuzanus Tel. OJeKTpUuecKuid 3apsn. JIBa BHaa 3IIEKTPUYECKHUX
3apAnoB. IIpOBOOHMKH, OUANEKTPUKMA W TOJYNPOBOJHUKH. 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsja.
BsaumopaeiictBue 3apanoB. 3akoH KyiioHa. TodeuHblil 3JIEKTPUYECKHI 3apsif.
Onextpuyeckoe nose. Hanpspk€HHOCTD anekTpudeckoro mostst. IpuHiun



CYyNEPNO3ULINH DNEKTPUYECKUX TMoiel. JIMHMM HanpsyKEHHOCTU 3JIEKTPUYECKOTO
HOJISL.

PaGora cun  anekrpocratmueckoro  mosst.  Ilotenmuman.  PasHocTh
NOTEHUUANOB. [IpOBOAHUMKM M JAUDJIEKTPUKH B IJIEKTPOCTATUYECKOM MOJIE.
Jlusnextpruyeckasi MpOHUIAEMOCTb.

OnextpoémkocTs. KonaeHcaTop. DaeKTpoEMKOCTh IIIOCKOT0 KOHIEHCATOPA.
DHeprus 3apsHKEHHOTO KOHAEHCAaTopa.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: DJIEKTPOCKOI,
ANEKTPOMETP, DSJEKTPOCTAaTHUYECKash 3alluTa, 3a3€MIICHHE 3JIEKTPOIPUOOpPOB,
KOHJIEHCATOp, KONMPOBAJIbHBIN anmnapar, CTpPYWHBINA IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO ¥ IPUHLIUII AEHCTBUS DIEKTPOMETPA.

B3auMozencTBre HaIEKTPU30BaHHBIX TEI.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

IIpOBOTHUKH B 3JIEKTPOCTATHUYECKOM II0JIE.

DJIEKTPOCTATUYECKAS 3aIUTA.

JIA3IIEKTPUKY B 3JIEKTPOCTATUUECKOM I1OJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCAaTOpa OT IUIOLIAIN
IJJACTUH, PACCTOSHUS MEXAY HUMU U TUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apspKEHHOr0 KOHIEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

N3mepeHne 351eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstit 3nexkmpuyeckuit mok. Toku ¢ paznuunsix cpedax

DJIEKTPUYECKUT TOK. YCJIOBUS CYIIECTBOBAaHMS JJIEKTPHUYECKOTO TOKA.
Nctounuku Toka. Cuia Toka. [IocTOSHHBIN TOK.

Hanpsixenue. 3akon Oma Jy1st ydacTKa LETH.

DNEKTPUYECKOE CONPOTUBJICHHUE. Y IEIBHOE CONPOTUBIIEHUE BELIECTBA.
ITocnenoBarenbHOE, NapAILIEIbHOE, CMELIAHHOE COEINHEHUE IPOBOJHUKOB.

PabGora onektpuueckoro Toka. 3akoH JDxoyms—Jlenua. MoiHOCTb
AIEKTPUYECKOT0 TOKA.

DIIEKTPOIBUKYILIAS CUJIA U BHYTPEHHEE CONPOTHUBIIEHUE NCTOYHUKA TOKA.
3akon OMa 17151 TOJTHOM (3aMKHYTOM) 2JIeKTpudeckoi 1enu. KopoTkoe 3aMbIkaHUeE.

OJIEKTpOHHAasT ~ IPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUSI METAIJIOB OT TeEMIIEpaTypbl. CBEpXIIPOBOIUMOCTb.

DneKTpuYecKuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpOBOIHUKMY. CobcTBeHHas " IIPUMECHAss  MPOBOJMMOCTH
noJynpoBoIHUKOB. CBoiicTBa p—N-niepexoa. [TomynpoBoiHUKOBBIE TPHUOOPHI.

OJIEKTPUYECKUM TOK B pacTBOpax M  paciuiaBax  3JIEKTPOJIUTOB.
DNEKTPOIIUTUYECKAS] JUCCOLMALMS. DIEKTPOIIH3.



OnekTpuyeckuid TOK B rasax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
pa3psan. Monuus. [Inazma.

TexHuueckue yCTpPOWCTBA M MPAKTHUYECKOE MPUMEHEHHE: aMIIepMETp,
BOJITMETP, PEOCTaT, MCTOYHMKH TOKA, OAJIEKTpPOHArpeBaTelIbHbIE MPHOOPHI,
AJIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA JAUOJ,
TEPMHCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIIN TNO/I, TaJbBAaHUKA.

Jlemoncmpayuu

N3mepenne cruiibpl TOKa U HAIPSKEHHUS.

3aBUCUMOCTD COIPOTHUBJICHUSI IUJIMHIAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IJIOIIAU TIOTIEPEYHOr0 CEUYEHUS U MaTepuaa.

CMmeliaHHOE COeTMHEHNE TPOBOAHUKOB.

[Ipsmoe wn3MepeHue dIeKTpOABMXKYLIEH cwibl. KopoTkoe 3aMblkaHue
raJIbBAaHUYECKOTO 3JIEMEHTA U OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCUMOCTB COITPOTHUBIICHHSI METAJIJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE AJIEKTPOJIUTOB.

W ckpoBoii pa3psii 1 IPOBOAUMOCTB BO3yXaA.

OOHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuu skcnepumenm, nabopamopusvie pabomul

N3yuyeHne CMENIaHHOIO COEIMHEHUS PE3UCTOPOB.

N3mepeHne >JIeKTpOABUKYILEH CHUIIbI UICTOYHUKA TOKAa M €ro BHYTPEHHETrO
CONMPOTHUBJICHUS.

HaGmronenue snekrponusa.

MexnpeaMeTHbie CBSA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 kiacce OoCyIIecTBISETCS C
Y4ETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMHM MaTE€MaTHKH,
OMONIOTHH, XUMUH, Teorpa(ru U TEXHOJIOTHH.

Meowxcnpeomemnvie nonsmusi, CBSI3aHHbIE C M3YUYEHHEM METOJOB HAy4YHOTO
NO3HAHUA: SIBJIEHWE, Hay4YHbIA (akT, rumnoresa, (Qpuanyeckas BeIUYMHA, 3aKOH,
Teopusi, HAOIIOACHNE, SKCIIEPUMEHT, MOJCIIMPOBAHHE, MOJIE]b, U3MEPEHUE.

Mamemamuxa: pelieHHEe CHCTEMbl ypaBHEHUH, JUHEHHass (QyHKUu,
napabona, runepbosia, UX rpa@uKd U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMH:
CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMHA HA OCU KOOPJUHAT, CII0KEHUE BEKTOPOB.

Buonocus: mexanndyeckoe IBHKEHUE B )KMBOW mpupojae, Auddys3usi, ocMoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BUABI TEIUIONEPEIAauH, TEIJIOBOE PaBHOBECHE),
AJIEKTPUYECKHUE SIBJICHUS B )KUBOM IIPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TE, KUIKOCTEN U



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, JJEKTPOJIUTUYECKAS IAUCCOLMALINS,
rajbBaHHKA.

I'eoepaghus: BIaxXxHOCTh BO3yXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHHE IBUKEHUN C HCIOIb30BAHUEM MEXAaHU3MOB,
y4€T TpPEHHS B TEXHUKE, MOJIIUIIHUKH, WCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJOMET W JIpyrue), JBUTATENIb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJOMUILHUK, KOHIUIIUOHED, TEXHOJIOTHH
MOJTYYEHHUS] COBPEMEHHBIX MATEpPHAIIOB, B TOM YHCJIE HaHOMATEpHaloB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYWHBIH IPUHTED, ANEKTPOHArPEBaTEIbHbBIC puoOOPHI,
ANEKTPOOCBETUTEIbHBIE MPUOOPHI, raJIbBAHUKA.

11 KJIACC

Pa3znen 4. DnekTpoauHAMUKA

Tema 3. Maznummnoe none. IneKmpomMazZHUMHAA UHOYKUUS

[locTossHHBIE ~ MarHUTHL.  B3auMoJeWCTBUE  MOCTOSHHBIX ~ MarHUTOB.
MaruutHoe mone. Bektop MarHuTHOM wuWHAYyKUMH. IIpuHIMO Ccynepno3uuuu
MAarHUTHBIX MoJied. JIMHMKW MarHuTHOM WMHAYKIMU. KapThHa JWHWUNA MarHUTHON
WHJTYKIIMH TIOJIsI TOCTOSIHHBIX MarHUTOB.

MarautHOoe T1I0JI€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKUIHAH
MAarHUTHOTO TOJSl JJIMHHOTO MPSIMOTO TMPOBOJHHUKA M 3aMKHYTOT'O KOJIBIIEBOTO
MIPOBOAHUKA, KATYIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonencTBue nNpoBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJib U HarllpaBJICHUE.

Cuna Jlopenua, €€ MOlyJib U HanpaBiieHUE. JIBUKEHHUE 3apSyKEHHON YaCTHUIIbI
B OJHOPOIHOM MarHuTHOM mojie. Pabora cusl Jlopenna.

SlBnenue aneKTpOMarHuTHOW MWHAYKUWHU. [lOTOK BEKTOpa MAarHUTHOM
WHIYKIAHA. OJIEKTPOABIKYILAS CWJIA HWHIAYKIMH. 3aKOH 3JIEKTPOMAarHUTHOW
nHaykuuu Papajes.

BuxpeBoe nsnexkTpuyeckoe Imoje. DIEKTPOABWKYILAS CHJIa WHAYKUAU B
MIPOBOJIHUKE, IBUKYIIEMCS TTOCTYIATEIBHO B OTHOPOJTHOM MAarHUTHOM TIOJIE.

[IpaBuio Jlenna.

NHIyKTUBHOCTh.  SIBJIGHME CAMOMHIYKIHUHU. OJIEKTPOJBHXKYILAS  CHJa
CaMOMHIYKIIUH.

DHeprus MarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHndeckrue yCTpOMCTBA M IMPAKTUYECKOE MPUMEHEHHUE: IOCTOSIHHbBIC
MAarHuThbl, JJEKTPOMArHUTHI, JJEKTPOABUTATEIb, YCKOPUTEIU DJIEMEHTapHBIX
YaCTUll, UHAYKIIMOHHAS T1€Yb.



Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHE JICKTPOHHOTO MMyYKa MAarHUTHBIM TIOJIEM.

JIMHUY MHIYKIUX MAarHUTHOTO TIOJIS.

B3auMmopelicTBrE IBYX TPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JerictBue cunbl JIopeH1a Ha HOHBI JJIEKTPOJIATA.

SIBneHNE 3JIEKTPOMArHUTHOW UHAYKIUU.

IIpaBuno Jlenua.

3aBUCHUMOCTD JJICKTPOJABMXKYIIECH CUIbI UHAYKIHMH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBeHrE CaMOMHIYKIIUH.

Yuenuuecxuii sxcnepumenm, 1abopamopisie pabomol

N3ydeHre MarHuTHOTO TOJISI KATYIIKUA C TOKOM.

HccnenoBanue NeMCTBUS MOCTOSHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Pasznen 5. Kote6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHunmHvle KONE0AHUA

Konebarenbnas  cucrema. CBOOOIHBIE  MEXaHUYECKHE  KOJeOaHWUS.
I'apmonnyeckue konedanus. Ilepuon, wacrora, amrumuryga u ¢as3a KoJieOaHUM.
[IpykuHHBIA MasTHUK. MareMaTH4eCKHil MasTHUK. YPaBHEHHE TapMOHUYECKHUX
kosnebanuii. [IpeBpareHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiit  koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B
UJCATBHOM KOJICOATEJIbHOM KOHTYype. AHAJIOTHS MEXIYy MEXaHHYECKUMU U
AIEKTPOMATrHUTHBIMU KosiebanusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHUs
SHEPTUHU B UJICATHHOM KOJIEOATEIHbHOM KOHTYPE.

[IpencraBnenne o 3aTyxaronmx KojieOaHUAX. BhIHYKIeHHbIE MEXaHUYECKHE
konebanus. Pesonanc. BeIHyXIE€HHBIE 2JIEKTPOMarHUTHbIC KOJICOaHMSI.

[lepemennblii TOK. CHHYCOMAAQIbHBI NEPEMEHHBIA TOK. MOIIHOCTB
MEPEMEHHOT0 TOKa. AMIUIUTYAHOE W JEUCTBYIOUIEE 3HAYECHHE CHJIBI TOKA H
HaIpsHKEHUSL.

Tpancopmarop. [IpousBoacTBo, mepeaada U MOTPEOICHUE IIEKTPUUECKON
SHEPrur. DKOJIOTMYECKHE PUCKH MPHU MPOU3BOJACTBE 3JeKTpo3nepruu. Kynbrypa
HCTIOJIb30BaHUS 3JIEKTPOIHEPTUHU B OBCEAHEBHOM JKU3HHU.

TexHuyeckne yCTpOWCTBA M MPAKTUYECKOE IMPUMEHEHUE: DICKTPUUECKUN
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TUHUU 3JIEKTpOIepeaay.

Llemoncmpayuu

HccnenoBanre mapamMeTpoB KoOJeOATENbHONW CHCTeMBbI (MIPY>KUHHBIN WU
MaTeMaTUYECKUI MasTHUK).



HaGmronenue 3atyxaromux KojaeOaHuH.

HccnenoBanre CBOMCTB BBIHYKIEHHBIX KOJIEOAHU.

Habnronenue pezoHanca.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHHUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM ) IS
AIEKTPOMATHUTHBIX KOJICOAHUI.

Pe3oHaHc mpu MOCIENOBATEIbBHOM COCIMHEHUU PE3UCTOPA, KATYyLIKH
MHIYKTUBHOCTHU U KOHJIEHCATOpA.

Monenb JIMHUH 3EKTPOIEepEAayH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomoi

HccnenoBanue 3aBUCUMOCTH MEpUOJIa MajblX KoJieOaHUI Tpy3a HA HUTH OT
JUTMHBI HUTU ¥ MacChl Tpy3a.

HccnenoBanre NEpeMEHHONO TOKa B LENM U3 IOCJIEI0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoMazZHunHble 60JIHbL

Mexanuyeckue BOJIHBI, YyCIIOBHSL pacnpoctpaneHud. l[lepuon. CkopocTh
pacnpocTpaHeHuss M JMHA BOjiHBL. [lomepedHble W MPOAOIBHBIE  BOJIHBIL.
WNurepdepenuus u audpakumus MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3TYyUYEHUS SJIEKTPOMATHUTHBIX BOJIH.
B3anmnas opuenrtanus BektopoB E, B, V B anexkrpomarautHoi BonHe. CBOMCTBA
ANIEKTPOMATHUTHBIX BOJIH: OTPa)XEHUE, MPEIOMIICHUE, TOsSpu3aIus, 1udpakxiius,
uHTepdepeHuus. CKOpoCTh 3JEKTPOMArHUTHBIX BOJIH.

[[Ikxana 3nMeKTpOMarHUTHBIX BOJH. [IpuMeHeHne 3J1eKTpOMarHuTHBIX BOJH B
TEXHHUKE U OBITY.

[IpuHLMTBI pAAUOCBA3U U TEIEBUICHUS. Paguonokanus.

DJIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYIKAIOIIEN CPEIbI.

TexHuueckue yCTpONCTBA M MPAKTHUYECKOE NPUMEHEHHE: MY3bIKaJbHbIC
UHCTPYMEHTHI, YJIbTPAa3BYKOBasl MAarHOCTHKAa B TEXHHMKE M MEIUIIMHE, pajaap,
paguonpuEMHUK, TEJIEBU30p, aHTeHHA, TenedoH, CBY-neub.

Jlemoncmpayuu

OO0pa3zoBaHue U pacIpOCTPaHEHHUE MOMEPEUYHBIX U MTPOIOJIBHBIX BOJIH.

Kone0mroieecst T€J10 Kak HCTOYHUK 3BYKa.

Habmonenue oTpaskeHus: M MPeIoMIICHUSI MEXaHUUECKUX BOJIH.

Hab6monenue unrepdepeHiinu u 1uppakiiuu MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabGnrogenue cBsizu TpOMKOCTH 3BYKa U BBICOTHI TOHA C aMILUIUTYAOU U
4acTOTON KOJeOaHUIA.



HccnenoBanne  CBOMCTB — JJIGKTPOMAarHUTHBIX  BOJIH: OTpPAKEHHUE,
npesioMJIeHUE, MoJspu3anus, qudpakius, “HTepdepeHIus.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacHpoCTpaHEHUE CBETA B
omHOpoaHOM cpene. JIyd cBera. TouedHbI HCTOYHHUK CBETA.

OTtpaxenue cBeTa. 3akoHbI OoTpakeHusi ceta. [locTpoeHune n3oOpaxeHuii B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHHUS CBeTa. AOCONIOTHBINA MOKA3aTENb
npenomnieHus. llomHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yros IOJIHOTO
BHYTPEHHETO OTPaKECHHUSI.

Hucnepcus ceeta. ClnoxHbIN cocTaB 6enoro ceeta. L[Ber.

ColOuparomuie U pacceuBarolmiue JuH3bl. ToHkass nuH3a. DokycHoe
pacCTOSIHUE W ONTHYECKash Cujia TOHKOM JuH3bL. [locTpoenue wuzoOpaxkeHUil B
coOMparolMX U paccerBaroluX JuH3ax. Dopmysia TOHKOW JIMH3BL. YBEIUYECHUE,
JABAEMOE JINH30M.

[Ipenenspl MPUMEHUMOCTH T€OMETPUUECKOM ONTHKHU.

BonnoBass ontuka. WuTepdepenuusi cera. KorepeHTHble HCTOYHUKH.
VYcaoBusi HabOmOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTepGhEpEHIIMOHHON
KapTHHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaxuus cBeta. JudpakinuonHas peméTka. YcioBue HaOMOACHUS
[JIABHBIX ~MAaKCUMyMOB TIpM  TMAJ€HUM MOHOXPOMATHYECKOTO CBE€Ta Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M NPAKTHUECKOE MPUMEHEHUE: OYKH, JIyIa,
doToamnmapaT, NPOEKIIMOHHBINA ammapar, MHUKPOCKOI, TEJIECKON, BOJIOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TOJISPOU/I.

Jlemoncmpayuu

[IpsiMmonuHEHOE paclpoCTpaHEHUE, OTPaKEHUE U MPEIOMIICHUE CBETa.
OnTtuyeckue mpuOOpHI.

[TonHoe BHyTpeHHEe oTpaxeHue. Mozenb CBeToBOAA.

HccnenoBanne CBOMCTB M300paKeHU B JIMH3AX.

Mopenu MUKpocCKoIa, TeJIeCKona.

HabGmronenue unrepdepeHiiuy cera.

HaGmronenune nudpakuuu cBera.

HabGmronenue nucnepcuu cBera.

[TonydeHue cniekTpa ¢ HOMOILIBIO TPU3MBL.

[TonydyeHue criekTpa ¢ TOMOUILI0 AUGPAKIUOHHON PEIIETKY.

HabGnronenue nonsipu3aluu cBeTa.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomsi



W3mepeHnue nokasaresns NpeaoMIICHHs CTEKIIA.
HccnenoBanre cBOMCTB M300pAKEHUN B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3nes 6. OcHOBBI cCIeMAJIBLHOI TEOPUH OTHOCUTEIbHOCTH

['paHnnBl  DPUMEHUMOCTH  KJlaccHyeckod  MexaHukd.  [locrymartsl
CHEUUAIbHOM TEOPUM OTHOCUTEJIIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BaKyyMe, IPUHIUI OTHOCUTEIBHOCTH DUHIITENHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMENJICHUE BPEMEHU U COKPAILLECHUE
IUTUHBI.

OHEPrusi U UMITYJIbC PEIATUBUCTCKON YACTHULIBIL.

CBs13b Macchl € DHEPrUEH U UMILYJIbCOM PEISATUBUCTCKOW YaCTHULIbI. DHEPIHs
ITOKOS.

Pa3znen 7. KBantoBasi pusuka

Tema 1. Dnemenmul Kéanmoeoii onmuKu

®otonsl. opmyna [1nanka cBsi3u 3HEprun GOTOHA C €r0 YaCTOTON. DHEPrus
Y UMITYJIbC (POTOHA.

OTtkpeiTre u uccinenoBanue Goroaddexra. Onbitel A. I'. CToneroBa. 3aK0HbBI
dotorddexra. YpaBuenue DuHmTeitHa 1t doTodddekra. «KpacHas rpaHuia»
dboToaddexra.

Jasnenue cBera. OnbiTel 11. H. JIeOeaena.

XHUMHUYECKOe IEHUCTBUE CBETA.

TexHuueckue YCTpONCTBA W TMpaKTUYECKOE MpUMEHEeHHue: (OTOIIEMEHT,
dboTOMaTUMK, COTHEUHAs OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®o1or(h(DHeKT Ha yCTaHOBKE C [IMHKOBOM MJIACTUHOM.

HccnenoBanne 3ak0HOB BHEMTHETO GoTodddexTa.

Ceeroauo.

Conneunas 6aTapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuO o -4acTHII.
Ilmanerapuas moxens aroma. Iloctrymarel bopa. M3nydenwe u morjiouieHue
GOTOHOB TpU TEpexojae aToMa C OJAHOTO YpPOBHS JHEPruu Ha Apyrou. Bumwi
criekTpoB. CHEKTp YPOBHEHM SHEPrUU aToOMa BOJOPO/a.

BousiHoBBIE cBoOMicTBa yacTull. Bosnbl 1e bpoitns. KoprnyckynsipHO-BOJIHOBOM
yaJu3M.

CHOHTaHHOE U BBIHYXJIEHHOE U3Ty4YCHHUE.

TexHuyeckrue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHME: CHEKTPAIbHBIN
aHaiu3 (CIEKTPOCKOI), Ja3ep, KBAHTOBBINA KOMITBIOTED.



Jlemoncmpayuu

Mopnens onsita Pesepdopra.

OnpeneneHue AIMHBI BOJIHBI JIa3epa.

Habnronenue nuHenvyaTbiX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsi

HaO0mnronenue TMHEM4aToro cnexkrpa.

Tema 3. Amommnoe adpo

OKCIEpPUMEHTBI, JOKa3bIBAIOIIME CIIOKHOCTh CTpoeHUs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopaa  1mo  ompeneneHHo  cocTaBa
paauoakTUBHOTO wu3nydeHus. CBoiicTBa anbda-, Oera-, raMMa-U3Iy4eHUS.
BinsiHME pagoaKTUBHOCTH Ha KUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpoTOHA M HeulTpoHa. HykionHas moxens sigpa I'eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tonsl.

Anbda-pacnaa. DJEKTPOHHBIA UM MO3UTPOHHBIM Oera-pacmnan. [lamma-
U3ITy4YeHHE. 3aKOH PaJIMOaKTUBHOIO pacnaja.

OHeprus cBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT maccsl sipa.

S nepHble peakunu. JleneHne u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AIEPHON SHEPIETUKH. JKOJIOTMUECKHE ACTIEKTHI IAEPHON YSHEPTETUKHU.

DneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIMH SJIEMEHTAPHBIX YACTHIL.

@dyHIaMeHTalbHbIE B3auMOAeCTBUSA. ENMHCTBO (pM3MUECKO KapTUHBI MUPA.

TexHUYEeCKUe yCTPOMCTBA U MPAKTUYECKOE NPUMEHEHUE: JO3UMETP, Kamepa
BuiibcoHa, siepHbIil peakTop, aToMHast bomoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOMINX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

HccnenoBanne TpekoB YacTHI] (110 TOTOBBIM (poTorpadusim).

Pa3nen 8. JjeMeHTHI ACTPOHOMMU U ACTPOPU3UKHU

DTarnbl pa3BUTUS aCTpOHOMUU. [IpuKiIagHOE U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMMH.

Bun 3Bé3aHoro nHeba. Co3Be3ausi, sipKue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JIBH)KCHUE.

ConHeynas cucrema.

Connue. ConHewyHass akTHUBHOCTh. Mcrounuk sHepruu CosiHIIAa U 3BE3.
3BE3/1bI, UX OCHOBHBIC XapaKTEpUCTHUKHU. JlMarpamMma «CHEKTpajabHBIA Kiacc —
CBETHUMOCTb». 3BE3/bl TJIABHOM MOCJIENOBATENBHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTB» IS 3BE3]] [IaBHOM MOCIEA0BATEIbHOCTU. BHyTpEeHHEE CTpOEHNE



3BE31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXO0XKACHUU U 3BoIonMU CosHIA U
3BE3/. DTaIbl )KU3HU 3BE3]I.

Mneunsiii Iyt — Hama [amaktuka. Ilonoxenue u awxenue ConHua B
lNamaktrke. Tunsl ramakTuk. PagroranakTuky U KkBazapbl. UHEpHBIC IBIPHI B sApax
rajgakTHK.

Bcenennas. Pacimiupenue Beenennoil. 3akon Xa06mia. Paz0eranue rajakTuk.
Teopus bosbioro B3psiBa. PETUKTOBOE U3ITyUYEHHUE.

Macuirabnas ctpykrypa Beenennoil. MertaranakTuka.

Hepeménnbie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HabmoieHus HeBOOPYXEHHBIM TJ1a30M € MCHOJIb30BAaHUEM KOMIIBIOTEPHBIX
OPUIIOKEHUN 711 OTIPEETICHUS MOJI0XKEHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3aus1 CEBEPHOro MOJIyIIAPHs U IPKHAE 3BE3BI.

Hab6mronenus B reneckon JIynsl, mianer, Mieunoro Ilytu.

O0o001mao1Iee MOBTOPEHUE

Ponp ¢u3ukm M acTpOHOMMM B HSKOHOMUYECKOM, TEXHOJIOIMYECKOM,
COLIMAJIbHON M ATHUECKOM cepax AESITEIbHOCTH YEJIOBEKA, POJIb U MECTO (PU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTUHE MHUPA, pOJib GU3HUECKOU TEOPUHU
B (OpPMHpPOBAHUMU TPEACTABICHUM O (PUINYECKOM KapTUHE MHPA, MECTO
(u3nUecKoil KapTUHBI MHpa B OOLIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEJICTABJICHUH O TIPUPO/IE.

MexnpeaMeTHbie CBSA3H

N3yuenue kypca ¢usuku 0a3zoBoro ypoBHs B 11 kjacce ocyiiecTBisercs ¢
YYETOM COIEPKATENBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMH MAaTEMaTHKH,
OMOJIOTHUH, XUMUH, T€Orpadru U TEXHOJIOTHH.

Meoicnpeomemnole nouwsimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
MO3HAHUS: SIBJICHUE, HAy4YHbIH (DakT, rumoresa, (Qu3nyeckas BEIUMYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMBbl YPAaBHEHUH, TPUTOHOMETPUUECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOKJIECTBO, BEKTOPbl M MX MPOEKIHMH HAa OCU KOOPAMHAT, CII0O)KEHHE BEKTOPOB,
POU3BOJIHBIE BJEMEHTAPHBIX (DYHKIMH, TPU3HAKK MOAO0OUS TPEYroJIbHUKOB,
ompeIesICHHE TUIOMIAIHU TJIOCKUX GUryp u o0beéMa Tel.

buonoeusa: »nextpuueckue SBICHUS B JKUBOM Mpupoje, KoseOaTeabHbIe
JNBWKECHUS B JKMBOM IIPUPOJIE, ONITUYECKUE SBJIECHUSA B )KMBOM IIPUPOJE, NECUCTBUE
paaualy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKasA CTPYKTYpa TBEPABIX
T€Jd, MEXaHU3Mbl OOpa30BAHMS KPUCTAUIMYECKON pEIETKH, CHEKTpalIbHBIN
aHams.



leoepaghus:  MarHWTHBIE TOMIOCa 3€MJIM, 3aJie)Kd MAarHUTHBIX DY,
(doTocrEMKa 3eMHOI TOBEPXHOCTH, MPEICKA3aHUE 3eMIICTPSCECHHIA.

Texnonoeua: JTVMHUM DJIEKTpOIepenay, TIEeHepaTop IEepEeMEHHOIo TOKa,
AIIEKTPOJBUTaTENlb, WHAYKIMOHHAS IMeYb, pajap, paJuoNpUEMHUK, TEIEBH30D,
aHTeHHa, TenedoH, CBY-meub, NMpOEKIMOHHBIM amnmapaTr, BOJIOKOHHAs OITHKA,
CoOJIHEUHas OaTapes.



TEMATHUYECKOE IINTAHUPOBAHMUE

10 KJIACC
Koan4yecTBo yacoB JJIeKTPOHHbIE
HaumeHoBaHMe pa3aesioB U TeM (xudposbIe)
Ne /i Kontpoabnbie | IlpakTudeckue
NMPOrpamMmbIl Bcero o0pa3oBaTeJIbHbIE
padoThI padoTsI
pecypcbi/obopynoBaHue
Paszpen 1. ®PUBUKA U METO/IbI HAYYHOI'O TIO3HAHUA
bubnuoreka LIOK
11 o 2
H3UKa U ME€TOAblI HAYUYHOI'O ITO3HAHUA https//medsooru/7f41bf72
WuTepakTuBHAs JOCKa,
TUTaKaThI.
Uroro no pazneny 2
Paznen 2. MEXAHHUKA
bubnuoreka [JOK
2.1 K 5)
vHENaATHIA https://m.edsoo.ru/7f41bf72
WnTepakTuBHas 10cKa,
namsTKa, MapHK, TEIeKKa
bubnuoreka [IOK
2.2 7
Auramia https://m.edso0o.ru/7f41bf72
WHTepakTuBHAs HOCKa,
namsTKa, MapyK, TeJIeKKa
Bbubnuoreka LIOK
2.3 3 6 1 1
AICOHBL COXPATCHITL B MEXATHIE https://m.edsoo0.ru/7f41bf72
WnTepakTuBHAs 10CKa,
namsTKa, MapHK, TeJIeKKa
Hroro no pazneny 18



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

Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJUHAMUKA

3.1

OCHOBBI MOJIEKYJIIPHO-KMHETUYECKON
TEOpUHU

9

bubmmoreka LIOK
https://m.edsoo.ru/7f41bf72
WHnrepakTuBHas gocka,
TEPMOMETP, KaJTOPUMETD,
Tabnuna

3.2

OCHOBEI TCPMOJUHAMUKHA

10

bubanoreka [IOK
https://m.edsoo.ru/7f41bf72
WuTepakTuBHAs JOCKa,
TEPMOMETP, KaJOPUMETP,
TabIuIa

3.3

AFpCI‘aTHLIe COCTOAHUA BCIICCTBA.
dazoBbIC nepexoabl

Bbubanoreka [IOK
https://m.edsoo.ru/7f41bf72
WuTepakTuBHAs 10CKa,
TEPMOMETP, KaJOPUMETP,
Tabiuna



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

Hroro no pazgemy

24

Pasznen 4. DJIEKTPOANHAMMUKA

bubanoreka [IOK
4.1 C) 10
feiTpocTatiia https://m.edsoo.ru/7f41bf72
HNuTtepakTuBHAsA 10CKAa,
Tabyma, mpoBo/Ia,
Oarapeiiku, aMrepmerp,
BOJITMETP
4.9 [TocTostHHBIN 3neKTpUYecKui TOK. Toku B 12 bu6mmorexa [JOK
' pa3IMYHBIX cpelax https://m.edsoo.ru/7f41bf72
WHTepakTHBHAS TOCKa,
TabIuIa, TPOBOAA,
Oarapeiiku, amnepmerp,
BOJIBMETP
Uroro no pazneny 22
PeszepBHOe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

11 KJIACC

Koan4yecTBo yacoB JJIeKTPOHHbIE
HaunmeHoBaHMe pa3aesioB 4 TeM (uudpossbie)
Ne /i Koutposabnsie | TlpakTnueckue
NMPOrpamMMbl Bceero o0pa3oBaTe/IbHbIE
PadoThI PpadoThI
pecypcsl
Paznen 1. QJIEKTPOJAUHAMMUKA
MarauTtHoe moje. DNeKTpOMarHuTHas Bbubnuorexa [JOK
11 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
WNHTepakTuBHAs 10CKa,
namsiTKa, KaTyIka ¢
TOKOM, TITAKaThI
Utoro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHu4ecKkue U 3JIEKTPOMArHUTHBIE 9 1 bubnunorexa HOK
' Kosebanus https://m.edsoo.ru/7f41c97c
WuTepakTUBHAs JOCKa,
HUTbH, CEKYHAOMED, TPY3,
KaTyIIKa C TOKOM
29 MexaHu4ecKkue U 3JIEKTPOMArHUTHBIE 5 1 bubnmorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
WuTepakTuBHAas 10CKa,
CEKyH/I0MED, KaTyIlKa ¢
TOKOM
bubnuorexa IJOK
2.3 0] 10 3
i https://m.edsoo.ru/7f41c97c
HHTepakTHBHAS TOCKA,
JIMH3BI, TPU3MA
Uroro no pazneny 24

Pasnea 3. OCHOBBI CIIELIMAJIbHOH TEOPUU OTHOCHUTEJIBHOCTH



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

31 OcCHOBBI CIIEIUAJIBHON TEOpUHU

OTHOCUTCIIBHOCTHU

bubnuorexa IJOK
https://m.edsoo.ru/7f41c97c
MHaTepakTHBHAs TOCKa

Hroro no pazaeny

Paznen 4. KBAHTOBASI ®U3UKA

4.1 DJ1eMEHTHI KBAHTOBOM ONITUKU

bubnuorexa IJOK
https://m.edsoo.ru/7f41c97c
I/IHTCpaKTI/IBHaﬂ J0CKa



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

4.2 Ctpoenue aToma

bubnuorexa IJOK
https://m.edsoo.ru/7f41c97c
®doTo sapa, OTBIT
Peszepdopra

4.3 ATOMHOE SIpO

bubanoreka IIOK
https://m.edsoo.ru/7f41c97c
Kamepa Bunbcona, poto
sapa

Utoro no pazneny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMMUU U ACTPODPU3UKU

5.1 DJeMEeHTbl aCTPOHOMHUH U acTPO(DU3UKHU 7 bubnioreka LIOK
' . p P https://m.edsoo.ru/7f41c97c
WNHTepakTuBHAs 10CKa,
pe3eHTALNN
HTtoro no pazneny 7
Pasznen 6. OBOBIIAIOUIIEE ITOBTOPEHUE
bubnuoreka [JOK
6.1 06006 4
ODIIATOEE HOBTOpEHHC https://m.edso00.ru/7f41c97c
WHTepakTUBHAs JOCKA
HTtoro no pazneny 4
PezepBHOe Bpems 3
OBILIEE 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

MNOYPOYHOE IVIAHUPOBAHHUE10 KJIACC

KoaunuecTBO 4acoB DJIeKTPOHHBIE
Ne Hdara nmudposbIe
Tema ypoka KonTpoabHbie IpakTHyeckue
n/n Bcero U3y4YeHHs oOpa3oBaTeJiLHbIE
PadoThI PadoThI
pecypchl
®dusnka — HayKa O MPUpPoJIe.
1 Hayunrie MGTZ Bl HOI;HSHI/I}I 1 bubmorera IIOK
Y . https://m.edsoo.ru/ff0c32e2
OKpYKaIoIIeTO MUpPA
Ponb u mecTo Gpusuku B

9 (hopMUpOBaHNU COBpEMEHHON 1 bubnunorexa [HOK
Hay4YHOH KapTHHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPaKTUICCKOU ACATSIBHOCTH JIFOCH
MexaHu4ecKoe JIBUKCHHE.

3 OTHOCUTENBLHOCTh MEXaHUYECKOTO 1 bubnuoreka [JOK
neukeHus. [lepemelienue, CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEeHHE

4 PaBHOMEpHOE NpsIMOSIMHEITHOE 1 bubnuoreka [{OK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE NPSAMOIMHENHOE 1 bubnmorexa [JOK
JBH)KEHUE https://m.edsoo.ru/ff0c372e

5 CBobOoHOE TajieHne. Y CKOpeHHe 1 bubaunorexa HOK
CBOOOIHOTO TIAJICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHneiiHoe nBUXeHME.

7 JBmwkeHne mMaTepuaabHOH TOYKH TIO 1 Bubmorexa [IOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTHU
8 [Ipunnun otHOocuTensHOCTH [ anuies. 1 bubnuorexa IJOK



https://m.edsoo.ru/ff0c32e2
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WNHepuuanbHble CHCTEMBI OTCUETA.
IIepBriii 3akoH HeroTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [IpuHuun

bubanoreka IIOK

9 cyneprno3uiuu cuil. Bropoii 3akon
yrep H p B https://m.edsoo.ru/ffOc3be8
HprotoHa a1t MaTepuaabHONU TOUKH

10 Tpertnit 3axkon HeroTOHA 17151 bubnuorexka HOK
MaTepUaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro tsarorenus. Cuia

11 TsixecTu. [lepBasi kocMuyeckas bubmmorexa [IOK

FHeP https://m.edsoo.ru/ffoc3d00
CKOpPOCTH

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnuorexa [HOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoapduuueHnt tpenus.

13 Cuna cgn OTHBJIeH(fI(}I) npu B:IZ(@HI/II/I bubanorexa [OK

P P A https://m.edsoo.ru/ff0c3f76
TeJla B )KMAKOCTH WJIH ras3e
[ToctynarensHOE M BpalaTeabHOE

14 JBWKEHHE a0COTIOTHO TBEPOTO Tea. bubnuoreka [IOK
MowmenT cuitbl. [Lnedo cumnbl. ¥YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TeNa
Nmnynsc MaTepualbHOM TOYKH,

15 CHCTEMBI MAaTEPHUATBHBIX TOUYEK. bubnunorexa HOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
nMITyJibca. PeakTHBHOE JBIKEHUE
Pa6oTta 1 MOLITHOCTH CHJIBI.

16 Kunerndeckas sHeprusi MaTepuaIbHONR bubmmorexa [JOK
Touku. Teopema 00 U3BMEHEHUHN https://m.edso0.ru/ff0c4502
KUHETHYECKOW DHEPIUun

17 [ToTennnanpHas YHEPrUs. bubnuoreka [{OK
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[MoTeHManpHAs SHEPTUS YIPYTO
ne(opMUPOBaHHON MPYKUHBI.
[ToTenumanpHas YHEPrUs Tejaa BOIU3H

MOBEPXHOCTHU 3eMJIIU

https://m.edsoo.ru/ff0c461a

18

[TorennuanbHbIe U HETIOTEHIINATBHBIE
cuibl. CBsI3b pabOTHI
HCIIOTCHIIMAJIBHBIX CHUJI C UBMCHCHHUCM
MEXaHUYECKOM 9HEPruu CUCTEMBI TCII.
3aKOH COXpaHEHUs] MEXaHUYECKOU
SHEPTHH

bubnuorexa IJOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHnas paboTa
«MccnenoBanue cBsi3u pabOTHI CHIIBI C
W3MEHCHUEM MEXaHUYECKOM dSHEPrun
Teja Ha IPUMepe PACTHKECHUS
PE3HHOBOTO KIYTa»

20

KonTtponbnas pabora o teme
«Kunemartuka. Jlnnamuka. 3aKOHBI

COXpaHCHHA B MCXAHUKE»

bubnuoteka [JOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHbIE TOJIOKEHHUS MOJIEKYJISIPHO-
KHMHETH4YecKoi Teopun. bpoyHoBckoe
newkenue. Auddysus

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

22

XapaxkTtep IBMKEHUS U
B3aUMOJIEIICTBUS YaCTHI] BEIIECTBA.
Mogenu cTpoeHuUsl ra3oB, KUIKOCTEN

1 TBEPIBIX TENI

23

Macca monekyn. KonuuectBo
BeniecTBa. [loctosHHass ABorajipo

24

TemmoBoe paBHOBecue. TemmepaTypa



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

u e€ uzmepenue. llkana temneparyp
Ilenscus

Uneanpueiii a3 B8 MKT. OcHoBHOE

bubanoreka IIOK

25 ypaBuenue MKT https://m.edsoo.ru/ff0c4fde
AbGcoumoTHas TeMIiepatypa Kak Mepa
26 CpeaHell KHHETUYECKOW SHEPruu bubnunoreka [{JOK
JIBUKCHUS MOJIEKYJ. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MemnneneeBa-Kianeipona
27 3akoH /laapToHa. ['a30BBIC 3aKOHBI
JlaGopaTopHnas pabota
28 «HccnenoBanue 3aBUCUMOCTH MEXIY
napaMeTpamMH COCTOSIHUS
pa3peKEHHOTO ra3a
29 N3onpoueccsl B HaeaabHOM ra3e U UX bubnunorexka [HOK
rpaduuecKoe npeaCTaBICHUE https://m.edsoo.ru/ff0c570e
BuyTpeHHss sHEeprus
TEPMOANHAMUYECKOU CHCTEMBI U
30 crocoObl e m3MeHeHus. KoymmuecTBo bubanoreka [IOK
TEIJIOTH! U paboTta. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrHsi OJTHOATOMHOTO HJICaTHHOTO
rasa
31 Buns Tenmonepegaumn bubamorexa [IOK
https://m.edsoo.ru/ff0c5c36
Y nenpHas TEINIOEMKOCTH BEIIECTBA.
32 KonuuecTBo TemnoTel npu bubsmorexa LIOK
. https://m.edsoo.ru/ff0c5¢c36
Terionepenade. AnuabaTHbBIN TpoIiece
33 [IepBslil 3aKOH TEPMOJIUHAMHUKU U €T0 bubnuoreka [{OK

MNPUMCEHCHUC K U30IIpoHeccaM

https://m.edsoo.ru/ffOc5efc
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HeoOpaTtumocTs mporieccoB B

34 npupoze. Bropoii 3akoH Brbanorexa [IOK
PHpOAE. P https://m.edso0.ru/ff0c6230
TePMOIUHAMUKHU
35 [Tpunuun neiicteus u KI1/ renoBoi bubnunoreka [IOK
MalllMHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KII/]
37 DKOJIOTHYECKHE TTPOOIIEMBI
TETJI0ODHEPTeTUKHI
38 Ob6o6matromuit ypok «MomnekynsapHas Bbubnuoreka [JOK
¢u3uka. OCHOBBI TEPMOAMHAMUKID) https://m.edsoo.ru/ff0c6938
Kontposbnas pabota no teme
39 «MonexymnspHas Gusnka. OCHOBBI bubanorexa IOK
Y2Ip ' https://m.edsoo.ru/ff0c6a50
TEPMOANHAMUKI
40 [TapooOpazoBaHue ¥ KOHAEHCAIIHS. bubnunorexa [HOK
Hcnapenue u kumneHue https://m.edsoo.ru/ff0c63b6
AOcCoIoTHAs 1 OTHOCHUTEIbHAS
41 BJIYKHOCTH BO3Ayxa. HachlleHHbII brbmorera LHOK
Ayxa. = https://m.edsoo.ru/ff0c64d8
nap
Teépaoe teno. Kpucramiunueckue u
42 aMmop¢HbIe Tesna. AHU30TPOIHS bubnmorexa [JOK
CBOMCTB KpUCTAILIOB. JKuakue https://m.edsoo.ru/ffOc65f0
kpuctaiuibl. COBpeMEHHBIE MaTepHalIbl
[InaBneHne M KpHUCTALTU3AIINS.
43 VYiaenbHas TEMIoTa TUIABICHUS Bubanorexa [IOK
A ' https://m.edso0.ru/ff0c6708
CyOnumarnus
44 YpaBHeHHE TEIIIOBOTO OanaHca bubsmorexa LIOK

https://m.edsoo.ru/ff0c6820
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DneKTpu3aIus Tea. DIeKTPUIECKHMA

45 3a JBa a dJIeK ecK brbmmorexa LIOK
si. JIBa BU JIEKTPUUECKUX
P A p https://m.edsoo.ru/ff0c6bcc
3apsJioB
IIpoBOOHUKH, TURJIEKTPUKHU U
46 n(f)n MIPOBOJHUKHU 3aK§H COXpaHEeHHUs bubnmorexa HOK
YHPOBOA ’ P https://m.edsoo.ru/ff0c6bcc
3JIEKTPUUECKOTO 3apsiia
B3aumopeiicTBue 3apsigoB. 3aKOH
47 Kynona. ToueuHblll 2jIeKTpUUYECKUN bubmorera [IOK
y ’ p https://m.edsoo.ru/ff0c6ced
3aps
Hanps:k€HHOCTB 2JIEKTPHUECKOTO
48 noJist. [IpuHOun cynepno3unuu Bbubnuoreka [JOK
AJICKTPUYECKHX TosieH. JInHum https://m.edsoo.ru/ff0c6df2
HaMpsKEHHOCTH
PaGora cuit anekTpocTaTH4ecKoro
49 noist. [Torennnan. Pa3uocts bubmorera TIOK
’ ' https://m.edsoo.ru/ffOc6f00
HOTEHIINATIOB
IIpoBOOHUKHY U JUDIEKTPUKH B
50 anpeKT OCTAaTHYECKOM n:ne bubnmorexa HOK
P ' https://m.edsoo.ru/ff0c7018
JydnexTpuueckas MPOHHUIIAEMOCTh
bubnuoreka [JOK
51 OnexkTpoéMKkocTh. Kongencaro
P A P https://m.edsoo.ru/ff0c7126
DNeKTPOEMKOCTh TIII0CKOTO
52 KOHJIEHCATOpa. DHEPIUs 3apsKEHHOr0 bubmorera [IOK
A pa. P P https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOopa
53 Jlaboparopnas padorta "M3mepenue
3JEKTPOEMKOCTH KOHAEHcaTopa"
54 [IpuHIMDT KEUCTBUS U TIPUMEHEHUE

KOHZCHCATOPOB, KOITMPOBAJIBHOTO
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armmapara, CTpyHHOTO IIPHHTEpa.
DexTpocTaTH4ecKas 3aInTa.
3a3eMiIeHHe AJIEKTPONPUOOPOB

55

DJIEKTPUIECKUN TOK, YCIOBHUS €TI0
cymiecTBoBaHUs. [I0CTOSHHBIN TOK.
Cuna Toka. HanpsixeHue.
Comnporusnenue. 3akoH Oma s
ydacTka 1emnu

56

[TocnenoBarensHOE, MapauIeNbHOE,
CMEIIaHHOE COeMHEHHE
npoBoAHUKOB. JlabopaTtopHas paboTa
«/3yueHne cMEIaHHOTO COSTMHEHUSI
PE3UCTOPOB»

Bubnnoreka [IOK
https://m.edsoo.ru/ffOc74f0

57

PaboTa 1 MOIITHOCTH AIEKTPUIECKOTO
toka. 3akoH J[xoyns-Jlenna

Bubnnoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma i1 NOJTHOM (3aMKHYTOH)
anekTpuueckoi nenu. Koporkoe
3aMmbikadue. Jlaboparopnas padora
«3mepenne DJIC ncTouHUKa TOKA U
€ro BHYTPEHHEI0 COINPOTUBICHUSD)

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

59

OneKTpOHHas: MPOBOAMMOCTb TBEPIBIX
METalJIoB. 3aBUCHUMOCTD
COTNPOTHUBIICHUS METAIOB OT
Temnepatypbl. CBepXIPOBOAMMOCTD

60

DJIEKTPUYECKUI TOK B BAKyyMe€.

CBOMCTBa JIEKTPOHHBIX ITyYKOB

61

[TomynpoBoiHUKH, MX COOCTBEHHAS U
IIpUMeCHasl IPOBOAUMOCTh. CBOICTBa
p—n-nepexona. IloaynpoBONHHUKOBEIE

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
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MPUOOPHI

DJIEKTPUYECKU TOK B paCTBOpax U

62 pacriaBax 3JIeKTPOJIUTOB. 1 bubnunoreka [IOK
DIEKTPONUTHYECKAs IUCCOLHALIMS. https://m.edsoo.ru/ff0c82ba
DIEKTPOIN3
ONEeKTpUYECKUN TOK B ra3ax.

63 CaMOCTOSTENbHBIN U 1 bubnuorexa IJOK
HECaMOCTOSTEIILHBIN pa3psia. MoHus. https://m.edsoo.ru/ff0c84ae
[Timazma
DnekTpruyeckue nNpudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubnuorexa [JOK
npumeHenue. IlpaBuna TexHUKH https://m.edsoo.ru/ff0c86fc
0e301macHOCTH

65 O06o06maromuit ypox 1 Bbubnuoreka [JOK
«DIEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
Konrtponbnas paboTa no reme
«Qunekrpocratuka. IlocTosHHBIN bubnuoreka [{OK

66 . 1
3EeKTpUUYeCKUil TOK. TOKM B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpeIax»»

67 Pe3zepsHblil ypok. KoHTponbHas 1 bubnuoreka [{OK
pabora mo teme "DieKTpoauHamMHKa'" https://m.edsoo.ru/ff0c8c56

68 Pesepublil ypok. O6o0maromuii ypok 1 bubnuorexa [IOK
o temam 10 knacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I1O 68

[TPO'PAMME
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11 KJIACC

KoanuyecTBo uacoB JJIeKTPOHHbIE
Ne Hdara nudpoBbIe
n/n Tema ypoxa Bcero Konrpobiibie | Hpaktireckue u3ydeHusi | oOpa3oBaTesIbHbIE
padoThI padoThI pecypebi
[TocTossHHBIE MAarHUTHI U UX

1 B3auMMOJIeHcTBHE. MarHuTHOE II0JIe. 1 bubnuoreka LIOK
BekTop maruutHOM nHAykuuu. JIlnaum https://m.edso0.ru/ff0c9778
MarHUTHOW MHAYKIIUH
MarHuTHOe 1oJjie MPOBOJHUKA C

9 TokOoM. OnbIT Dpcrena. 1 bu6nunorexa IIOK
B3aumoneiicTBue IpOBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopnas pabota «3yueHnue 1 1 bubmmorexa [JOK
MarHuTHOTO TOJISL KaTYIIKA C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBE MarHUTHOTO TIOJIS Ha
IpOBOAHUK ¢ ToKoM. Cuina Ammepa.

4 JlaGopatopHnas pabora 1 1 bubmmorexa [JOK
«Uccnenosanue neiicTBus https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM)

JleicCTBE MarHUTHOI'O MOJIS HA

5 JIBIKYILYIOCS 3apsyKCHHYIO YaCTUILY. 1 bubnmnorexa [JOK
Cuna Jlopenmna. Paborta cuibl https://m.edsoo.ru/ff0c9df4
Jlopenna

6 OnexTpomarauTHas WHAyKus. [ToTok 1

BeKTOpa MarHuTHOU uuAyKiuu. DJC



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

WHIYKIUU. 3aKOH 3JIEKTPOMarHUTHOM
nHaykaoun @apanes

JlaGopaTopHnas paboTa
«HccnenoBanue siBICHUS
AIIEKTPOMArHUTHON HHIYKIIUID

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

NuaykTuBHOCTD. SIBNEHUE
camouHAykiuu. D/IC caMouHAyKIUH.
DHeprusi MAarHUTHOTO TOJIS KaTYIIKHU C

TOKOM. 3J'I€KTpOMaFHI/ITHOC I10JIC

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

TexHu4eckne ycTpohucTBa U UX
MIPUMEHEHHUE: TIOCTOSIHHbIE MATHUTHI,
3JI€KTPOMArHUTHI, 3JIEKTPOJIBUTATENb,
YCKOPUTENH 3JIEMEHTAPHBIX YaCTHLI,
WHJYKLIMOHHAs [1€Yb

10

O6o06maromuit ypok «MarautHoe

nosie. DJIEKTPOMArHUTHAS WHIYKIIMSD)

Bbubmuoreka LIOK
https://m.edsoo.ru/ffOcab82

11

Kontponbnas pabora no teme
«MarsuTHoe 1oJe.
DNeKTpOMarHuTHasi UHAYKLUS

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

12

CB00OOIHBIE MEXaHUYECKUE
kosebanus. ['apMoHHueckue
KojebaHus. Y paBHEHHE

TAPMOHHYECKUX KOJIeOaHMH.

[IpeBpamienue sneprun

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

13

JlaGopatopHnas paboTa
«HccnenoBanne 3aBUCUMOCTH
MepUO/Ia MAJIbIX KOJICOaHU rpy3a Ha
HUTH OT JUTUHBI HUTH U MacChl Tpy3a»



https://m.edsoo.ru/ff0ca150
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14

KonebarenbHbrii kKoHTYp. CBOOOIHBIE
QJICKTPOMAardHuTHBIC KoJicOaHUs B
UJICITIbHOM KOJIeOaTeIbHOM KOHTYpE.
AHayorus MeXIy MEXaHHYECKHUMHU U
QJICKTPOMAarHuTHBIMHA KoIeOaHusIMU

bubanoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpaHEHUs YHEPTUH B HJI€ATTLHOM
KoJIe0aTeNnbHOM KOHTYpe

bubmmoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencraBnenue o 3aTyXaroIUX
KoJjebaHusx. BeIHyXK1eHHbIE

MexXaHuyecKue Koiebanusa. Pe3oHanc.

BbIHYKICHHBIC 3JIEKTPOMArHUTHBIC
KOoJIe0aHus

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

17

ITepemenHsblii TOK. CHHYCOHMIAJIBHBIN
repeMeHHbIN TOK. MOITHOCTh
NEPEMEHHOI0 TOKAa. AMIUIUTYAHOE U
JEUCTBYIOIEE 3HAUYEHHE CUIIBI TOKA U
HaIpSKEHUS

bubnuoreka [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpanchopmarop. [IponssoacTso,
nepeaayva u noTpedieHne
3JEKTPUYECKON IHEPIUU

19

YCTpONCTBO U IPAKTUYECKOE
IIPUMEHEHUE 3JIEKTPUIECKOTO 3BOHKA,
reHepaTopa epEeMEHHOI0 TOKa,
JIMHUU dJIeKTpoIepenad

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

20

DKOJIOTHYECKHE PUCKU NTPH
IIPOM3BOJICTBE MIEKTPOIHEPTUH.
KyneTypa nucnonszoBanus



https://m.edsoo.ru/ff0cb820
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3JICKTPOIHEPTUH B TIOBCETHEBHOM
JKU3HU

MexaHH4YeCKHe BOJIHBI, YCIOBHS
pacnpoctpanenus. [lepuon. Ckopoctsb

bubanoreka [IOK

21
pacnpoCcTpaHeHUS U JJTMHA BOJTHBI. https://m.edsoo.ru/ff0ccab4
[Tonepeunsie 1 MPOAOILHBIE BOJIHBI
99 3Byk. CkopocTb 3ByKa. [' poMKkocTh bu6nmnorexa [JOK
3ByKa. BeicoTa ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DJeKTPOMarHuTHBIE BOJIHBI, UX
23 cBolicTBa U cKopocTh. [lIkana bubmorera IIOK
P i https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATrHUTHBIX BOJTH
[IpuHUKIIBI paUOCBS3HU U
24 TeneBueHus. Pa3Burue cpeacts
cBsi3u. Paguonokanus
o5 Konrponbnas padora «Konebanus u bubnnorexa [IJOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[MpsMonuHeiHOE pacrpocTpaHeHHE
26 CBETa B OJJTHOPOJIHOM Ccpelie. bubnuoreka [JOK
Toueunslii HCTOUYHMK cBeTa. Jlyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxxeHue cBeTa. 3aKOHbI
27 oTpaxxeHus cseta. [loctpoeHune bubsmorexa [IOK
P L P https://m.edsoo.ru/ff0cd4e0
n300pakeHui B IIIOCKOM 3epKaje
IIpenomnenue csera. [lonnoe
98 BHyTpeHHee oTpaxkeHue. [IpenensHblil bubnnorexa [IOK
yTroJI MOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpaKeHUs
29 JlabopaTopnas padota «3mepenue bu6nmnorexa [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

moKa3aTeyisd MpPCIIOMIICHUA CTCKJIa»

https://m.edsoo.ru/ff0cd67a

JIunssl. [TocTpoenne nzoOpakeHui B

. bubanorexa [IOK
30 nua3e. PopMysia TOHKOW JTMH3HBI.
https://m.edsoo.ru/ffOcddle
VYBenuueHue JIUH3bI
Jlaboparopnas paboTa
31 «HccnenoBanue CBOMCTB
M300pakKeHUH B IMH3AX»
Jucnepcus ceera. Cii0KHBIN cOCTaB
39 oenoro cBeta. [[BeT. JlabopaTtopHas
pabora «Habnrogenue nucrnepcun
CBETa»
WNurepdepenmmst ceera. Jndpakmms bub6mmorexa [JOK
33 ,
ceeta. [udpakuronnas pemeérka https://m.edsoo.ru/ff0ced22
34 [TonepedHOCTH CBETOBBIX BOJIH. bub6mmorexa [JOK
[Tonsipusanus cera https://m.edsoo.ru/ff0cf02e
35 Onrtnyeckue npuOOpsl U yCTPOUCTBA U
yCIIOBUSL MX 0€30MacHOTO MPUMEHEHHS
['paHuIlBI TPUMEHUMOCTH
36 KJ1accuueckord MexaHuku. IloctynaTs bu6mmorexa [JOK
CHEeLUAIbHON TEOpUU https://m.edsoo.ru/ffOcf862
OTHOCHUTEILHOCTHU
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH.
37 3amemsieHne Bpeme COKpallleHUe Bu6anorexa [JOK
MEJJICHUE BPEMEHH U COK HU
A P batl https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus U MMITYJIbC PENISITHBUCTCKOM
38 yacTulel. CBsI3b MacChl C JHEprUeh u buGsmorexa LIOK
’ P https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUS TTOKOS
39 Kontponbnas pabora «Onruka. bu6nmnorexa [JOK



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

OcHOBHI clieliajgbHON TEOPUU
OTHOCHUTEIILHOCTH

https://m.edsoo.ru/ffOcf6f0

®otonnl. ®opmyna Ilnanka. DHeprus

bubanoreka [IOK

40
Y UMIyJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HUCCIICIOBaHNE En6 10K
noIMOTEKA
41 .0 A.T.
porodperra. Onbirs: https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl PpoTodrddexra. YpaBHEHHE
. (IV) P P Bbubanoreka [IOK
42 DitHmTeliHa 1151 hotodddekra.
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» dotorddexra
Hasnenue ceeta. OnwiTe! 11. H.
43 JlebeneBa. XuMuueckoe IeHCTBHE bubmorexa IIOK
AIeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTsa u
44 MPaKTUYECKOe TMPUMEHEHHE:
¢doro31eMeHT, (OTONATUHK,
coytHe4Has 0aTtapesi, CBETOANO
45 Pemenne 3aga4 1o Teme « 37I€MEHTHI bubnuoreka [JOK
KBaHTOBOI ONTHKH https://m.edsoo.ru/ff0d0302
Mogens atoma Tomcona. OnbITE
46 Pesepdopna mo paccessHHIO O-4acTH bubmorera IIOK
POOPA P t https://m.edsoo.ru/ff0d091a
ILtanerapras Mozxens aroMa
Bubnuoreka LIOK
47 IT b
OCTYHATH HOpa https://m.edsoo.ru/ff0dOafa
N3nydenue u nornomeHue GoToHOB
48 NP TIEPEXO0JIe aTOMa C OJTHOTO YPOBHSI bubsmorexa HOK
P pexot . A P https://m.edsoo.ru/ff0d0Oafa
SHEPruHU Ha Apyroi. Buasl criekTpoB
49 BomHoBEI€ cBOMCcTBA YacTHIl. BoaHEI bubnunoreka [IOK



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

ne bpoiinsa. KopmyckynspHo-
BOJIHOBOW Ayanu3Mm. CIIOHTaHHOE U

BBIHYXXJICHHOC H3JIY4YCHHC

https://m.edsoo.ru/ff0d0ca8

50

OTkphITHE paguOaKTUBHOCTH. OTIBITHI
Pesepdopna mo ompeneneHuro cocraBa
PaZMOaKTUBHOTO H3ITyYCHHS

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

51

CeoiicTBa anbda-, 6era-, raMma-
u3nydyenus. Bnusuue
PallOaKTUBHOCTH Ha KUBbIE

OpPraHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacnan.
DNeKTPOHHBIN U NO3UTPOHHBIN OeTa-

pacnaa. 'amMa-u3nydeHue

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

53

DHeprusi CBI3U HYKIIOHOB B SITIpe.
S nepuble peakiuu. AaepHbIi
peakrtop. [IpoGiieMbl, IEPCTIEKTUBHI,
SKOJIOTUYECKHE aCTIEKTHI SIIEPHOM
SHEPTeTUKHU

bubnuoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbie YacTullbl. OTKpBITHE

Mo3UTpoHa. MeTo1bl HabIIOACHUS U
perucTpanuy 3J1eMEHTAPHBIX YaCTHII.
Kpyrislil cron «@yHI1amMeHTaaIbHbIE
B3auMojieiicTBus. EQUHCTBO

(U3UIECKOI KapTHHBI MUPa»

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

55

Bun 3Bé3anoro neda. Co3se3aus,
SIpKHE 3BE3/bI, TUIAHETHI, UX BHIAMOC
nemkenne. CojlHeyHast CHCTEMA



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Connue. ConHeuyHast aKTUBHOCTb.
Uctounuk sneprun ComnHIa u 3BE37

57

3BE31bI, NX OCHOBHBIE
XapaKTePUCTUKU. 3BE3/bI TIIaBHON
I0CJIe10BaTeIbHOCTU. BHyTpeHHee
crpoenue 38€31. CoBpeMEHHbIE
MPEJICTABICHUS O MPOUCXOXKICHUU U
sposronuu CoJiHIa U 3BE3]

58

Muneunsiii [TyTe — Hama [NanakTuka.
[Tonoxenue u nuxenue CoaHLa B
l'anmaktuke. 'anaktuku. Y€pHbie
JBIPBI B sIIpax rajJlakKTUK

59

Bcenennas. Paz0oeranue rajakTHK.
Teopus bonpuioro B3psiBa.
PenukroBoe uznyueHue.
MeTaranakTuka

60

Hepemennsie nmpoOieMbl acCTpOHOMUHT

61

KonTtponrsHas pabora «1eMeHThI
aCTPOHOMHUH U aCTPOPHUIUKN»

62

O6o6maromwuit ypok. Ponb ¢pusuku u
ACTPOHOMHUM B SKOHOMHUYECKOH,
TE€XHOJIOTUYECKOM, COLIMalbHON U
ATUYECKOH chepax IesTeTbHOCTH
4yenoBeKa

63

O6o0maromuii ypok. Ponb u mecto
(U3UKHU U ACTPOHOMUH B
COBPEMEHHOU Hay4YHOU KapTUHE MHAPA

64

O6o06maromuii ypok. Ponb




¢usnyeckoil Teopuu B (HOPMHUPOBAHUU
MpeCTaBICHUN 0 pu3nuecKon
KapTUHE MUpa

O6o6maromuii ypok. Mecto
(hbu3nuecKol KapTUHBI MUpa B 00IIeM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX TPEACTABICHUN O MPUPOIE

66 PezepBHbIil ypok. MarHuTHOE more. 1
DJIEeKTPOMAarHuTHAsT MHTYKITHS
PeszepBHbiil ypok. Onrtrka. OCHOBBI

67 CIIEIUAILHOU TEOPUHU 1
OTHOCHUTEIBHOCTH
Pesepuniii ypok. KBantoBas ¢usmka.

68 SJICI\IZCHTI)I};I;T OHOMUHU U * 1 bubnmorexa IOK

P https://m.edsoo.ru/ff0d1784
acTpou3uku
OBIIEE KOJIMYECTBO YACOB IIO 68

[TPO'PAMME



https://m.edsoo.ru/ff0d1784
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