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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢Qusuke 0a30BOro ypoBHSA Ha YpPOBHE CpPEIHETO
obmiero obpazoBaHus pa3paboTaHa Ha OCHOBE MOJOXKEHUN U TpeOOBaHMM K
pe3yabraram OCBOCHUS OCHOBHOM oOpa3oBarenbHON [IpOrpamMMBl,
npenacrasieHHbix B ®I'OC COO, a Ttakxe ¢ ydérom denepanbHOl padoueit
IpOrpaMMbl BOCIIUTAHUS W KOHUENIMHU IpenojaBaHus ydeOHOro mpeamera
«Dusuka» B 00pazoBaTeNbHBIX OpraHu3aIusaX Pocculickon

denepanuu, pealu3yIoUMX OCHOBHBIE 00pa3oBaTelIbHbIC
IPOrpamMMBl.

CopnepxxaHue mnporpaMmbl 1O (U3UKE HaNpaBIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOHM  KapTHUHBl Mupa oOydarommxcs 10—-11  kmaccos
npu oOydyeHnn wux ¢Qu3uKke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-
JEeSATeNIbHOCTHOrO  moxaxoja.  [Iporpamma 1o ¢u3MKe  COOTBETCTBYET
tpeboBanusiMm PI'OC COO k mIaHUPYEeMbIM JTUYHOCTHBIM, TMPEAMETHBIM U
MeTaIpeIMETHBIM pe3yibraTaM  O0yueHus, a TaKKe YYHUTHIBAET
HEOOXOJUMOCTh  peaju3alud  MEXIIPEIMETHBIX  CBS3EH buzuku C
€CTECTBEHHO-HAyUYHbIMM  Y4YeOHbIMU mpeameTaMu. B Hell ompezaenstorcs
OCHOBHBIE LIENM W3Y4YEHHUs (PU3UMKH Ha YPOBHE CpEIHEro oOiiero oopazoBaHus,
IUTAaHUPYEMbIE  pe3yJbTaThl ~ OCBOEHUA  Kypca  (U3UKH:  JIMYHOCTHBIE,
MeTanpeIMeTHbIC, MpeIMETHbIE (Ha 0a30BOM yYpOBHE).

[Iporpamma 1o Qpu3MKe BKIIOYAET:

e IUTAHUPYEMBIE PE3yJIbTaThl OCBOCHMS Kypca (U3MKU Ha 0a30BOM ypOBHE, B

TOM YUCJIE NIPEIMETHBIE PE3YJIBTATHI 10 rojiaM 00yUYEeHMUS;

e coiepkanue yueOHoro npeamera «dusuka» no rogam oOydeHus.

du3nka Kak Hayka O HauOosiee OOIIMX 3aKOHAaX MPUPOJbI, BBICTyIas B
KauecTBe Y4YeOHOro mpeaMeTra B IIKOJIe, BHOCHT CYIIECTBEHHbIH BKJIaJ B
cucteMy 3HaHUH 00 okpyxawomeMm Mupe. IIkonbHbII Kypc Qu3nkum —
CUCTEMOOOpPA3YIOIMI  JUIsl ~ €CTECTBEHHO-HAYYHBIX  YYEOHBIX  MPEIMETOB,
NOCKOJIbKY (DU3WYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOLIECCOB U  SBJICHHUI,

U3y4aeMbIX XUMHUEH, Ouonoruel, pundeckoil reorpaduei U
actpoHomuen. Mcrionp3oBanue 151 AKTUBHOC  IPUMEHEHUE
busznyeckux  3HaAHUIA OTIpe/IeTIsieT XapaKTep U pa3BUTHE

pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TIOJyYECHUsS HOBBIX MaTE€pUajioB C 3aJaHHBIMM CBOMCTBAMU U
npyrux. M3ydeHue (Qu3NKM BHOCUT OCHOBHOM BKJAn B (QopMUpOBaHUE
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa oOydaromuxcs, B ¢GOpMUPOBAHUE
YMEHHUM TPUMEHSTh HAyYHBIM METOJI MO3HAHMS MPU BHIOJHEHUU HUMHU YUEOHBIX
HUCCIIeIOBaHUMH.



B  ocHOoBy Kkypca  ¢u3MKM N8 ypOBHA  CPEAHETO  OOIIEro
oOpa3oBaHUsI TOJOXKEH Pps  HUIEH, KOTOphle MOXKHO paccMaTpuBaTh Kak
OPUHIUIBL  €r0 MOCTPOCHUS.



Hoes yenocmmocmu. B COOTBETCTBMM € HEM  Kypc  SBISeTCS
JIOTUYECKHA 3aBEPIIEHHBIM, OH COJICPKUT MaTepHall W3 BCEX pa3zeiioB (DH3UKH,
BKJIFOYAET KaK BOMPOCHI KJIACCUIECKOH, TaK U COBPEMEHHON (DH3UKH.

Hoea cemepanuszayuu. B cooTBeTCTBMM C HeW Marepuain Kypca
bu3uky O0ObeIMHEH  BOKPYT bu3nIeCKuX TEOpUH.

Benymum B Kypce SIBITSICTCS
dbopMHupOBaHHE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTCPHUH, BEIIECTBE
U TI0JIE.

Hoes SYMAHUMAapu3ayuu. Eé peanuzanus MPEANoIaract
UCIIO0JIb30BaHUE T'YMAaHUTAPHOTO TMOTEHLIHANa (PU3NYECKON HAYyKHU, OCMBICICHHE
CBSI3U Pa3BUTUA PUBMKU € pa3BuTHEeM OOIIeCTBa, a TaKXe

C  MHPOBO33PCHYCCKHMH, HPABCTBCHHBIMH M  DKOJOTHYCCKUMHU
npoOaemMaMu.

Hoess npuxnaounoti  nanpasiennocmu. Kypc ¢usumku mpeamnosaraer
3HAKOMCTBO C IIUPOKAM  KPYrOM TEXHHYECKHMX ©  TEXHOJOTHYECKUX
MPWIOKEHUH U3YYCHHBIX TECOPUH U 3aKOHOB.

Hoes aKON02U3AYUU peanuzyercs MOCPEICTBOM BBEJICHUS
AJIEMEHTOB COJEPKAHMUS, MOCBAIIEHHBIX  JKOJIOTMYECKUM TpodiieMam
COBPEMEHHOCTH, KOTOPBIE CBSI3aHbl C PAa3BUTUEM TEXHUKUA U

TEXHOJIOTUH, a TaKXe o0CcyXaeHUs npo0iem paLMOHAIBHOIO

IPUPOIOTIONB30BAHUS U HKOJIOTUYECKOH 0€30MacHOCTH.

Crep:KHEBBIMH  DJIEMEHTAaMU Kypca (U3MKM Ha ypOBHE CpPEIHEro
obmiero oOpa3zoBaHusl  SABIAIOTCS  (u3mdeckue Teopuu  (popmMupoOBaHHUE
OpPEJICTaBJIEHUNH O CTPYKTYpE TIOCTPOCHHUs (PU3UYECKOW TEOpuu, poOJuU
(GbyHIaMEeHTaJIbHBIX 3aKOHOB U MIPUHIIUIIOB B COBPEMEHHBIX

IpeICTaBICHUIIX 0 npupoJe, rpaHuIax
OPUMEHUMOCTH  TEOpHUM, JUIsl ONHCAHMSI €CTECTBEHHO-HAyUYHbBIX  SIBJICHUH
U TIPOIIECCOB).

CuCTeMHO-JIESTENPHOCTHBI ~ MOAX0J B Kypce (HU3MKK  peanusyercs
OpeKJe BCEro 3a CUY€T OpraHu3allid JKCIEPUMEHTAIBHON  JesSTEIBHOCTH
oOyuaromuxcs. [{nst  6a3oBoro ypoBHsS Kypca GU3HKA &~ — 3TO
UCIIONIb30BAaHUE  CUCTEMBl (DPOHTANBHBIX KpPATKOBPEMEHHBIX JKCIEPUMEHTOB
u 71abopaTtopHbIX paboT, KOTOphlE B Mporpamme mo (u3uke OObEAUHEHBI B
OOImMii CHUCOK YYEHMUYECKHX MPaKTUYeCKuX paboT. Brigenenne B ykazaHHOM
nepeyHe J1abopaTOpHBIX PadOT, MPOBOAUMBIX AJII  KOHTPOJS M OIICHKH,

OCYIIECTBIISIETCA y4YaCTHUKaMU 00pa3oBaTeIbHOrO0  Mpolecca

UCXOJII W3 OCOOEHHOCTEM IUIAHUPOBAHUSI U OCHAILICHUS KaOuHeTa
bu3uku. Ilpu sTOM obecrieunBaeTcs OBJIaJICHUE
oOyyJaronmmucs YMEHUSAMHU TPOBOIUTH KOCBEHHBIE U3MEpEeHUs,

HCCIICA0OBAHMNA 3aBUCUMOCTEH (1)H3H‘1€CKI/IX BCIIMYMH W IIOCTAHOBKY OIIBITOB



[0 TIPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonbuioe BHUMaHUeE yaenseTcs pELICHUIO pacuéTHBIX u
KaueCTBEHHBIX 3a1a4. [Ipu 3ToM 17 pacy€THBIX 3a7a4 MPUOPUTETOM SIBISIOTCSA
3a]ayd C SIBHO 3aJaHHON (PU3WYECKOM MOJEIbI0, MO3BOJISIIONINE MPUMEHSTH
U3YYEHHBIEC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasliefla Kypca, TaK U HWHTErpUpys 3HAHUS
U3 pa3HBIX pas3AesioB. /[ KauyeCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIFOTCS 3aTaHUS
Ha OOBSCHCHHWE TPOTCKaHUS (UBMYECKUX SBJICHHH W  TMPOIECCOB B
OKpY’)XKalollleW >KW3HH, TpeOyromue BbIOOpa (GU3WYECKON  Moaend IS
CUTYyallMM MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedoBanusimu DPI'OC COO k maTepHalbHO-
TEXHUYECKOMY  OOecrledyeHut0  y4eOHOro  mporecca  0a3oBBI  ypOBEHb
Kypca ()M3UKH Ha YPOBHE CpeAHEro OO0Iero oOpa3oBaHUS JOHKEH HM3ydaThCs B
YCJIOBHSIX MPEIMETHOTO KaOWMHETa (PU3MKU WJIM B YCJIOBHUSX HMHTETPUPOBAHHOTO
KaOWHeTa MpEeAMETOB €CTeCTBEHHO-HayyHOro Iukiaa. B kabunere Qusuku
JOJDKHO OBITh HEOOX0AuMOe J1abopaTopHOoe OOOpyJAOBaHHME [Ji BBIMOJHEHUS
yKa3aHHBIX B TporpaMMme Mo (U3UKE YUYCHHUYECKUX MPAKTUYECKHX paboT u
JIEMOHCTPAIMOHHOE 000PY10BAHHE.

JleMoHCcTpalluoHHOE  o0opyaoBaHue (GOPMHUPYETCSI B COOTBETCTBUU C
MPUHITUIIOM MUHUMAJIBHOH JOCTaTOYHOCTH UM OOECTICUYMBAET IIOCTAHOBKY
MEPEUNCIEHHBIX B MporpaMMe M0 (HU3MKEe KIIOYEBBIX JEMOHCTPAIMA s
UCCJIEIOBAHMSI ~ M3Y4YaeMbIX  SIBJICHMM M  TPOIECCOB,  DIMIUPUYECKUX W
byHIaMEHTATBHBIX 3aKOHOB, HX TEXHUYECKUX MPUMCHCHHM.

JlabopatopHoe  obOopyaoBaHME€ Il ~ YYEHHYECKUX  TMPAKTUYECKHUX
pabot GopMupyeTrcsi B BUAEC TEMATHUYECKUX KOMIUIEKTOB W 00OECIeYMBACTCS B
pacdére OgHOTO KOMITJIEKTa Ha TIBYX

oOygatoruxcsi.  TemaTudeckue KOMIUIEKTHI JTAOOpaTOPHOTO
00Opy/IOBaHMS JODKHBI OBITh TIOCTPOCHBI HA KOMIUIEKCHOM HCIIOJIb30BAaHUU
aHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX U3MEPUTEIHHBIX
CUCTEM B BUJIE IU(DPOBBIX JaOOPATOPHUH.

OCHOBHBIMU 1IEJISIMU U3Y4YeHUS! (PU3UKU B 00IIeM 00pa30BaHUU SBIISIFOTCS:

e bopMuUpOBaHME WHTEpPECAa M CTPEMIICHHS OOYYAIOMIUXCS K HAyYHOMY
W3YYEHUIO TIPUPOJBI, PAa3BUTHEC HMX HHTCIUICKTYalIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEM;

e PA3BUTHE TMPEJCTABICHUN O HAYYHOM METOJE MO3HAHWS ¥ (POPMUPOBAHHUE
WCCIIEIOBATEIILCKOTO OTHOIIEHUS K OKPY KAIOITUM SIBIICHUSIM;

 hopMupOBaHNE HAYYHOTO MUPOBO33PEHUS KaK Pe3yJibTaTa U3YyYCHUSI OCHOB
CTpOEHHUS MaTepuu U (HyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e bopmMupoBaHre yMEHUH OOBSICHATH SIBJICHUS C  HCIOJb30BAaHUEM
bu3nUecKuX 3HAHUN U HAYYHBIX JI0KA3aTEIbCTB;

e hopMupoBaHMEe TPENCTABICHUNA O poOJU (UBUKU [JIST PA3BUTHUS JPYTUX
€CTECTBEHHBIX HayK, TEXHUKH U TE€XHOJOTHH.

JlocTIKEeHHE ATUX Ielied 00eCTeunBacTCs PEIICHUEM CIEAYIONUX 3a7ad B

mpoliecce n3ydeHus Kypca (PU3UKA Ha YPOBHE CPEIHETO 00Iero 00pa3oBaHMS:



 IPHOOPETEHNE CUCTEMBI 3HAHUN 00 OOMMX (QU3HUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHUAX, BKIIOYAsSd MEXaHUKy, MOJEKYISIPHYIO (HU3UKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (DH3UKY U DJIEMEHTHI aCTPOPU3UKY;

e hopMupoBaHHE yMEHUH TNPUMEHATH TEOPETUYECKUE 3HAHHUS IS
00BsCHEHUS bu3nYecKuX  SBICHUH B npupoae U I
IPUHATHUS TPAKTUYECKUX PEIICHU B IIOBCEIHEBHOM JKU3HU;

¢OCBOCGHHE  CTHOCOOOB  pEIIGHWs  pa3IU4yHBIX  3aad € SIBHO

3aIaHHON  (pU3MYECKOn MO/ICJIbIO, 3ajad, MOJIPAa3yMEBAKOINX
CaMOCTOSITENIbHOE cOo3JaHue (PU3MYECKON MOJIEH, aleKBAaTHOW YCJIOBUSIM
3aJ1a4u;

e MOHMMAaHWE (PU3MYECKHX OCHOB W TMPHUHIMIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB ¥  TEXHOJOTMYECKUX IMPOLECCOB, UX BIUSHUS  HA
OKPY’KaIOIIYIO CPEey;

¢ OBJIAJICHHE METOJAAMHU CAMOCTOSITENILHOTO IIJIAHUPOBAHMS U TPOBEIEHUS
bu3znuecKux AKCIEPUMEHTOB, aHanu3a u UHTEPHPETALNH
uH(pOpMaIK, ONpeaeSIeHNs TOCTOBEPHOCTHU MOIYUYEHHOIO PE3yIbTaTa;

e CO3JJaHUE YCIIOBUW JUISl Pa3BUTUS YMEHUN HPOEKTHO-MCCIEN0BATEIbCKOM,
TBOPYECKOU IESATENBHOCTH.

Ha wu3ydyenme ¢Qusuku (0a30BbIi YpOBEHb) HAa ypPOBHE CPEIHETO
obmrero obpazoanusi oroautcs 136 vacos: B 10 kimacce — 68 uvacoB (2 daca B
Hezeno), B 11 kimacce — 68 yacoB (2 yaca B HEZEINIO).

[Ipennaraempiii B mporpamMme 1o ¢u3MKe TNepeueHb Ja0OpaTOPHBIX U
NPAKTUYECKUX paldOT SABISIETCS PEKOMEHJOBAHHBIM, YYHUTENb JIeJaeT
BBIOOp MPOBEJEHUS JIA0OPATOPHBIX PAbOT M OMNBITOB C Y4YETOM

WHIMBUAYAJIBHBIX OCOOCHHOCTEH 00yUJaroIuXxcsl.
COJIEPKXAHUE OBYUEHUSI

10 KVIACC

Pasznen 1. Pusuka 1 MeTOABI HAYYHOI' 0 O3HAHMS

Ouszuka — Hayka O 1npupome. Hayunbie  MeTOAbl  NO3HAHUA
OKpyxaromero mupa. Ponp  skcnmepuMmeHTa HW TEOpUM B IpoLEcce
NO3HAHUSI IPUPOJIBL. DKCIEPUMEHT B (PU3HKE.

MonenupoBanue  (uU3MUECKUX  SABJIEHUH W mpoueccoB.  Hayunble
runioresbl.  dusznyeckue 3aKOHbI U TEOpPUU. | 'paHULBl NPUMEHUMOCTH
bu3nueckux 3aKoHOB. [IpUHIUIT COOTBETCTBUSI.

Pons m mecro ¢usuku B pOpMUPOBAHMHM COBPEMEHHOM HAyYHOM KapTHUHBI
MHpA, B IPAKTUYECKON IEATENBHOCTH JIFOJCH.

Jlemoncmpayuu

AnanoroBsle M UU(POBBIE H3MEPUTENBHBIE NPUOOPBI, KOMIIBIOTEPHBIE



JaTYNKH.

Paszgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHUE. OTHOCUTEIBHOCTh MEXAHHYECKOIO JIBMXKECHMS.
Cucrema otcuéra. Tpaekropusi.

[lepemenienue, CKOpoOCTh (CpenHsss CKOPOCTb, MTHOBEHHAas CKOpPOCTb) H
YCKOPEHHE  MAaTepUajgbHOM  TOYKHM, WX MPOEKUUA HAa OCH  CHCTEMBI
KoopauHat. Cio)keHHe IepeMEIEHUI U CII0KEHNE CKOPOCTEN.

PaBHOMEpHOE W PaBHOYCKOPEHHOE  IPSMOJIMHENHOE  JIBH)KCHHE.
['paduxu 3aBuCUMOCTH KOOpPJIMHAT, CKOPOCTH,  YCKOPEHUS, NMyTH U

nepeMeINIeH sl MaTepUaIbHOM TOUKH OT BPEMEHHU.

CBobOosHOE TIazieHue. Y CKOpeHUe CBOOOHOTO MaJIeHUS.

KpuBonmuennoe  nBuxkeHue. JIBKEHHME  MAaTepUalbHOM  TOYKM IO
OKPY’>KHOCTH C IIOCTOSHHOW II0 MOZYJII CKOPOCTBIO. YTJIOBas CKOPOCTD,
JAuHeWHas ckopocTb. Ilepuog um dvacrora oOpamienus. LleHTpocTpemuTenbHOE
YCKOpEHHE.

TexHuyeckue yCTpPOHWCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIUIOMETD,
JBIYKEHUE CHAPS0B, LIETIHBIE U PEMEHHBIE ITEpEJayuH.

Jlemoncmpayuu

Mopaenp cucTeMbl OTCUETA, WILTIOCTPALUs KUHEMAaTUYECKUX XAPAaKTEPUCTHUK
JIBAYKEHUS.

[IpeoOpa3oBanue IBUKEHUH C UCIIOJIB30BAHUEM IIPOCTHIX MEXAHHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmionenne nBWKeHUsI Tena, OpPOLIEHHOTO MOJA YIJIOM K TOPU3OHTY M
ropu30HTaJdbHO.M3MepeHne yckopenusi cBoOoaHoro najaenus. Hanpasnenue
CKOPOCTH IIPU JBHKEHUH IO OKPYKHOCTH. Yuenuueckuti skcnepumenm,
nabopamopHvle pabomol

N3yueHne HEpaBHOMEPHOI'O ABMKEHHUS C LIEJIBIO ONpPENEJICHUS MIHOBEHHOM
CKOPOCTH.

HccnenoBaHue COOTHOLIEHHS MEXAY IYTSMH, HPONWJECHHBIMH TEJIOM
32 IOCJIENOBATEIbHBIC paBHbIE IIPOMEKYTKH BpPEMEHU npu
PaBHOYCKOPEHHOM JBMKEHHH C HAYAJIbHON CKOPOCTBIO, PABHOW HYIIIO.

N3ydeHne nBMKEHUS apuKa B BA3KOW JKUIKOCTH.

W3yuyenue ABIKEHUS TeNa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocurenbHOcTH  l'amunes.  Ilepseii  3akoH  Hbrorona.
HMuepuuanbHbie CUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunuun cynepnosunuu cui. Bropoit 3akon HeroTona
JUIS. MaTepUAIBHON TOUKM. Tpetuit 3akoH HproTOHA [U1s1 MaTepruaIbHbIX TOYEK.



3akoH BcemupHoro TtaroreHus. Cuna Tsbkectu. llepBag kocMuueckas
CKOPOCTb.

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

Tpenne. Buasl TpeHus (MOKos, CKOJIbXEHUs, KaueHus). Cuna TpeHus.
Cyxoe Tpenue. Cuiia TpeHUsI CKOJBKEHHUS U cuia TpeHus nokod. Koadduuuent
TpeHus. Cuia CONpOTHUBIIEHUS NIPU JIBU)KECHUU TeEJa B KUJIKOCTH WIIH rase.

[TocTynarenbHOE 1 BpaliaTelbHOE IBHKEHHE a0COIFOTHO TBEPJOTO TeEA.

MoOMEHT cWIBl OTHOCUTENBHO OCH BpamleHus. llnedo cunbl. YcnoBus
paBHOBeCUS TBEPIOIO TeA.

TexHuyeckue yCTpOMCTBA M IPAKTHYECKOE NPUMEHEHHE: IOAIIUITHUKY,
JIBUKEHUE UCKYCCTBEHHBIX CIIYTHHUKOB.

Jlemoncmpayuu

SIBnenne nHepuUM.

CpaBHeHHE Macc B3aUMOAEHCTBYIOIIUX TEJL.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CinoxeHne cuiL.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT JAedhopMaiuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MAJECHUU.

CpaBHEHHE CHJI TPEHMSI TIOKOSI, KAYEHUS U CKOJIBKECHHS.

YcnoBus paBHOBecus TBEPAOTO Tena. Buabsl paBHOBECHS.

Vuenuueckuii osxcnepumenm, nabopamopmsie pabonul

N3yuenne nprxennst Opycka 1Mo HaKJIOHHOMN

iockoctu.MccnenoBanue 3aBUCUMOCTH CUJI yIIPYTOCTH,

BO3HUKAIOUIUMX B MPY>XUHE U PE3UHOBOM 00Opasiie, OT UX

nedopmarum.

HccnenoBanue ycnoBuM paBHOBECHA TBEPAOrO Tena, HMEIOLIEro OCh
BpAILECHHUS.

Tema 3. 3aKkoHbl COXpaHeHUA 8 MEXAHUKE

NMnynec  MaTepuaJbHOM  TOYKM  (Tesa), CHCTEMBbI MaTepUaJbHBIX
ToyeK. IMIysnbC CHJIBI M HW3MEHEHHE HMIYJIbca TeJla. 3aKOH COXPaHEHHS
UMITyJIbca. P€akTUBHOE NBUKEHHUE.

Pabota cuiibl. MOIIHOCTH CHUIIBI.

Kunernueckass sHeprus MarepuanbHOM TOUkH. Teopema 00 H3MEHEHUU
KUHETUYECKON SHEPTUM.

[ToreHumanbHas SHEPIHUsl. [loreHunanbHas SHEPIUs
ynpyro nedopMUpOBaHHON IIPY>KUHBI.
[loreHunanbHas JHEPrus Tena BOIM3U ITIOBEPXHOCTH
3emin.

HOTGHHI/IaJ'II)HI:Ie u HCIIOTCHINAJIbHBIC CHJIBI. CBs13b pa6OTI)I



HENOTECHUHUAIBHBIX CHUJI C W3MEHEHHMEM MEXaHMYECKOW JHEPrUM CHUCTEMBI
TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOU SHEPTUM.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckue yCTpOMCTBA U MPAKTUYECKOE IPUMEHEHHE: BOAOMET, KONED,
IIPYXKUHHBIN [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITyJIbCa.

PeakTuBHOE OBMKECHHUE.

[Tepexo MOTEHITMATBHOM SHEPTHH B KUHETUYECKYIO U OOPATHO.

Vuenuueckuu axcnepumenm, nabopamopusvie pabomol

N3yuenne abCONIOTHO HEYIPYTroro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThl CHIIBI ¢ U3BMEHEHHUEM MEXAHHYECKOW SHEPTrUu
TeJla Ha IPUMEPE PACTSIKEHUS PE3UHOBOTO KI'yTa.

Paszgea 3. Mosiekyasipaast Gu3nKa ¥ TEPMOAUHAMUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHSI  MOJIEKYJISIDHO-KMHETUYECKOM TEOpUM U HX
OnbITHOE OOOCHOBaHWE. bpoyHoBckoe nBwkenue. Jduddysus. Xapaxrep
JBIKCHUST U B3aMMOJICHCTBUSI YAaCTHI[ BellecTBa. MoJenIn CTpPOEHUsS Ta30B,
KUJKOCTEH U TBEPIBIX T€N U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE ATHUX
Moaenern. Macca u pasmepbl Mosekyid. KommuectBo BemectBa. I[locTosHHas
ABorazpo.

TermioBoe paBHOoBecue. Temneparypa u e€ usMmepenue. lllkana temneparyp
Lenbcus.Moaens upeanbHOro raza. OCHOBHOE ypaBHEHHE MOJEKYJIAPHO-
KMHETHYECKOW TEOpUU HIeaNIbHOro rasa. AOCOJIOTHas TeMmImeparypa Kak mepa
CpeHEe! KHUHETUYECKON SHEpPruu TEIUIOBOTO JBWXKEHUs dvacTtuil raza. l[llkxana
temrepatyp KenbBuHa. ['a30Bbie 3akoHbI. Y paBHeHHE MenpaeneeBa—Knamneipona.
3akon JlanpToHa. M30mporiecchl B ujacaibHOM Ta3e C MOCTOSHHBIM KOJWYECTBOM
BemiecTBa. ['paduueckoe mpencTaBieHHE HM30MPOILIECCOB: HM30TEPMa, H30X0pa,
n3obapa.

TexHuyeckue YCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHE: TEePMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JAUCKPETHOE CTPOEHUE BelecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COEAUHEHUM.

OnbiThl 10 TUPPY3UN KUIKOCTEN U ra30B.

Monens 6pOyHOBCKOTO IBUKEHUS.

Mopens onsita lTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYIIECTBOBaHUE MEKMOJICKYJISIPHOTO



B3aUMOJICUCTBUSI.

Mopeinb, WUTIOCTPUPYIOLIAsk IPUPOY JABJICHUS I'a3a HA CTEHKU COCY/Ia.

OnbIThl, WUIIOCTPUPYIOLIME YpPAaBHEHUE COCTOSIHUSI UJEaJIbHOrO Tasa,
U30IPOLIECCHI.

Vuenuueckuui sxcnepumenm, nabopamopnuvie pabomoi

Omnpenenenue Macchl BO3JyXa B KJIIACCHOM KOMHATE€ Ha OCHOBE M3MEpPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEPATyPhl BO3/1yXa B HEH.

UccnenoBanue 3aBUCUMOCTH MEXAY MMapaMeTpaMu COCTOSIHUSI Pa3pe:KEHHOTO
rasa.

Tema 2. Ocrogebt mepmoouHamuku

TepMoauHaMuueckas cucTeMma. BryTpennss DHEPIUA
TEPMOJIMHAMUYECKON CUCTEMBI U CIOCOOBI €€ M3MeHeHusl. KonnuecTBO TeroTh
u pabora. BHyTpeHHSss SHEprus OJIHOATOMHOTO  HMJEAJIbHOTO

rasa. Bunpr TEIUIONEPEIAUM:

TEIUIONPOBOJHOCTh,  KOHBEKLMs,  M3JIy4YeHHE.  YJelbHas  TEIUIOEMKOCTb
BemecTBa. KonnuecTBo TENI0TH U TEIIONEpe1aye.

[Toustue 00 aanadaTHOM mpoIiecce. [lepBbiit 3aKOH
TepMoarHamMuku. [IpruMeHeHHe  mepBOro  3aKkOHa  TEPMOJAMHAMUKH K
usonpoieccam. ['paduueckas uHTEprpeTaus paboThI rasa.

Bropoii 3akon TepmoanHamMuku. HeobpaTuMoCTh po1ieccoB B MPUPO/IE.

TeroBbie  Mamuubl.  [IpuHIMOBL ~ AEWCTBUS — TEIJIOBBIX — MAIIUH.
[IpeoOpa3zoBanusi ~ 3HEprud B TeIJIOBBIX  MamuHax.  KoadduimeHt
MOJIE3HOTO JeiCcTBUA TerioBod Mmammuubl. [{ukn KapHo u ero koadduuueHt
MOJIE3HOTO JIEUCTBHS. DKOJOTMYECKHE MPOOIEMbI TEIIOIHEPreTuku. TexHnueckue

YCTpOICTBa U MPaKTUYECKOE MPUMEHEHUE: JIBUTaTEIb
BHYTPEHHETO CrOpaHusi, OLITOBOM XOJOAWIbHUK, KOHIUIIUOHED.
Jlemoncmpayuu

WN3meHeHne BHYTpPEHHEH DHEpruu Tejla TMpU COBEPIICHHH pPabOTHI:
BbUIET MPOOKM W3 OYTBUIKM IO/ JACHCTBUEM CXKAaTOTO BO3/yXa, HarpeBaHHe
sadupa B IaTyHHOU TpyOKe MyTEM TpeHHUs (BUICOAEMOHCTpAIHs).

N3menenue BHyTpeHHEH 2HEpruu (TEMIEpaTyphl) Tea MpHU TEIUIonepeade.

OnpiT 1o aanabaTHOMY pacCIIMPEHUI0 BO3AyXa (OMBIT C BO3IYUIHBIM
OTHHUBOM).

Mopenu mapoBoil TypOWHBI, ABUTATENISI BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTaTEIIs.

Vuenuueckuii sxcnepumenm, nabopamopmsie padbonul

N3mepeHune ynenbHoN TeIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanusn eeuwjecmea. Dazogvie nepexoovl

[TapooOpazoBanue u kouaeHcanus. Mcnapenue u kunenue. AOcontoTHas U
OTHOCUTEJIbHAs BJIAXHOCTh BO3lyxa. HacwlleHHbI mnap. YnaenpHas TemioTa



napoo6pa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypPhl KUTICHUS OT JaBJICHHUS.

TBépnoe Tteno. Kpucramnmyeckue u amopdHble Tena. AHH3OTPOIHUS
CBOMCTB KpucTawioB. JKuakume  Kpuctamwibel. COBpEMEHHBIE  MaTEpHUAJIbI.
[InaBnenue u kpucrammzaunus. Y aenbHas TerioTa miasieHus. Cyonumanms.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IIPUMEHEHHME: THUTPOMETP
U [CUXPOMETpP, KAJIOPUMETP, TEXHOJOTMH  IIOJYy4YEHUS  COBPEMEHHBIX
MaTepUalioB, B TOM YUCJIE HAHOMATEpUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBIILEHHBIX [1APOB.

Kunenuve npu noHM>KEHHOM JaBJICHUU.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

Habmronenre HarpeBanus U TUIaBICHUS KPUCTAUIMYECKOTO BEIIECTBRA.

JleMOHCTpanust KpUCTaJIOB.

Vuenuueckuu sxcnepumenm, nabopamopHule pabomoi

N3mepeHne OTHOCUTENIBHOM BIIAXKHOCTH BO3yXa.

Pa3znen 4. JiekTpoanHaMuKa
Tema 1. dnexkmpocmamuka
DJIeKTpU3aLIUs TEJl. DIIeKTPUYECKUM 3apsi. JIBa BHUJIA
ANEKTpUYECKUX 3apsiioB. [IpOBOJHMKH, AUANEKTPUKUM U MOJTYHIPOBOAHUKH.
3aKOH COXpPaHEHUs AIEKTPUUECKOTO 3apsija.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. ToUeuHBIN 3E€KTpUUECKUNA 3aps/l.
OnekTpudeckoe mnoje. HanpskKEHHOCTh  IIEKTPUYECKOrO  ITOJIS.
[IpyHIMICYNEPNO3ULIMKU DJIEKTPUUECKUX MoJiel. JIMHUM HanpsKEHHOCTH
AJIEKTPUYECKOTO TIOJIS.
Pabora cun  anexkrtpocratmyeckoro  moss.  [lorennman.  PasHocTh
noTeHUanoB.  [IpOBONHMKM W JMDJIEKTPUKA B DJIEKTPOCTATUYECKOM
nosie. J{usnekrpuueckas mpoOHUIIAEMOCTb.
DnekTpoéMKOCTh. KonaeHcaTop. DIeKTpOEMKOCTh IUIOCKOTO KOHAEHCATOPA.
DHeprust 3apsyKEHHOr0 KOHEHCATOopa.

TexHunueckue YCTPOKCTBA u MIPAKTUYECKOE [IPUMEHEHHUE:
DJIEKTPOCKOI, 3JEKTPOMETP,  DJIEKTPOCTATHUYECKas  3allUTa,  3a3€MJICHUE
AIIEKTPONPUOOPOB, KOHACHCATOP, KOMUPOBAJIBHBIN alllapaT, CTPYHHBIN MPUHTED.

Jlemoncmpayuu

Y CTpONCTBO ¥ MPUHLIMN AEHCTBUS JIEKTPOMETPA.
B3anmonelicTBre HadIEKTPU30BaHHBIX TEIL.
DNEKTPUYECKOE MOJI€ 3APSAKEHHBIX TEJI.
IIpOBOAHUKH B 3IEKTPOCTATUYECKOM II0JIE.
DneKkTpocTaTU4ecKas 3allnTa.



JIMPIEKTPUKHU B DJIEKTPOCTATUUECKOM IIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOLIAIn
IIJJACTUH, PACCTOSIHUSA MEXAY HUMU U JUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHIEHCATopa.

Vuenuueckuii axcnepumenm, 1abopamopmsie padbonul

N3MepeHne 351eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3.1ekmpuyeckuii mok. Toxu 6 paznuunvix cpeoax

DJIEKTPUYECKUIM TOK. YCJIOBUS CYLIECTBOBAHUS DJJIEKTPUUECKOrO TOKA.
Nctounuku Toka. Cuna Toka. [loCTOSIHHBIN TOK.

Hanpsioxenue. 3akon Oma Juist y4acTKa LHETH.

DJIEKTPUYECKOE COINPOTUBIICHUE. Y IEIBHOE CONPOTHBICHUE BEILECTBA.
[TocnenoBaTenbHOE, TApaJUIEIBbHOE, CMELIAHHOE COEAUHEHUE ITIPOBOIHUKOB.

PaGora oamexktpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MomHOCT
DIEKTPUYECKOr0 TOKA.

DNEKTPOJABWKYIAsl CUJIa U BHYTPEHHEE COINPOTUBIICHHE MCTOYHUKA TOKA.
3akon OMa 11t MOJTHOM (3aMKHYTOM) 3ekTpudeckoi nenu. Koporkoe 3ambikaHue.

DJIEKTPOHHAsT ~ IPOBOAMMOCTb  TBEPABIX  METAJUIOB. 3aBUCUMOCTh

COINPOTHUBJIEHUSI METAJUIOB OT Temneparypbl. CBEpXIpOBOAUMOCTb.

DJIEKTpUYECKUM TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITYYKOB.

ITonynpoBOAHUKH. CobcTBeHHas " IIpUMECHAast IIPOBOJIUMOCTD
noJiyrpoBoiHUKOB. CBoMcTBa p—n-niepexoja. [lonynpoBogHUKOBBIE TPUOOPHI.

OJIEKTpUYECKHM TOK B pacTBOpax M  pacIulaBax  dJIEKTPOJIUTOB.

DJIEKTPOIUTHYECKAS] AUCCOLMALUS. DIICKTPOIU3.DIECKTPUUECKUA TOK B Ta3ax.
CaMoCTOATENBHBI W HECAMOCTOSITENIbHBIN pa3psia. Monnusd. [1nazma.

Texnnyeckue yCTpOMCTBA U IIPAKTUYECKOE IIPUMEHEHHUE:!
aMIIepMeTp, BOJILTMETD, peocrar, HUCTOYHUKHU TOKA,
DIIEKTPOHArpeBaTEIIbHBIC npuOOpbl,  DJIEKTPOOCBETUTEIbHbIE  MPUOOPHI,

TEPMOMETP CONPOTUBJIEHUS, BAKYYMHBI AMOJ, TEPMUCTOPHI U (POTOPEZUCTOPHI,
IIOJIYTPOBOTHUKOBBIN INOJ, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuibl TOKA U HAIPSKEHUS.

3aBUCUMOCTb COIPOTHUBIICHHS LMJIMHJIPUYECKUX IPOBOJHHUKOB OT JUIMHBI,
IUIOLIAH TIOTIEPEYHOr0 CEYEHMS M MaTeprala.

CMmelanHOe COeIMHEHNE TPOBOIHUKOB.

IIpsmMoe wu3MepeHue DIEKTpOABMKYIIEH cuibl. KopoTkoe 3aMblkaHue
raJlbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHMUS.

3aBUCHUMOCTb CONPOTHUBIIEHUSI METAILUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOIIUTOB.

HckpoBont pa3psan U NpOBOAMMOCTB BO3yXa.

OnHOCTOPOHHSS TPOBOAUMOCTD IHO/A.



Vuenuueckuu sxcnepumenm, nabopamopuuvie pabomol

N3y4eHne cMEIaHHOTrO COEAUHEHNS PE3UCTOPOB.

N3MepeHne »neKTpOABMKYLIEH CUJIbl UCTOYHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJIEHUS.

Habntonenue snexkrponusa.

MexknpeaMeTHblie CBA3U

Nzyuyenue kypca ¢usuku 06azoBoro ypoBHs B 10 kjacce ocyiiecTBisiercs
C Y4E€TOM  COHEPXKATEIBHBIX  MEXKIIPEIMETHBIX  CBA3CH C  Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpadru U TEXHOJIOTUH.

Meoicnpeomemnvle  noHamus,  CBSI3aHHbIE C  U3YYEHHEM  METOJOB
HAay4yHOTO [IO3HAHHWA: SIBIEHHE, HAyudHbIl (¢akr, rumnoresa, (Qusndeckas
BEJINYMHA, 3aKOH, TEOpHUs, HAOIIOAEHUE, SKCIEPUMEHT, MOACIUPOBAHUE, MOJIETD,
U3MEPEHUE.

Mamemamuka: pelieHHEe CUCTEMBl ypaBHEHUW, JWHEWHas (QyHKIHS,
napabosia, rumnepbosa, uX TpapUKM U  CBOICTBA, TPUTOHOMETPUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO, BEKTOPHI U UX ITPOEKLIUH HA OCU KOOPJUHAT, CJIIOKEHNUE BEKTOPOB.

Buonocus: mexaHnyeckoe JBI)KEHHE B JKUBOM mpupone, auddysus,
OCMOC, TEIUIOOOMEH JKMBBIX OPraHW3MOB (BHIbl TEIUIONEPENAauyH, TEIIOBOE
PaBHOBECHE), HJIEKTPUUECKHUE SIBICHUS B dKUBOU NpUpOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb

BEILIECTBA, MOJIIPHAsl Macca, TEIUIOBBIE CBOMCTBA TBEPHABIX TEJ, JKUAKOCTEU
UTa3oB, JJIEKTPUYECKHE CBOMCTBA METAJIOB, JJIEKTPOJIUTHUYECKAs
JVCCOLIALINS, TAJIbBAHUKA.

l'eocpagpus: BIaxXHOCTH BO31yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeusa: npeoOpa3zoBaHHE IBUKEHHH C HCIOIB30BAHHMEM MEXaHH3MOB,
y4€T  TpeHMss B  TEXHHUKE,  MOJAIIMIIHUKHM,  HCIIOJIb30BaHME  3aKOHA
COXPaHEHUs UMITyJlbCa B TEXHHMKE (pakera, BOJOMET W JPYyIHWE), [BUTATEIb
BHYTPEHHEIO0  CropaHus, mapoBas  TypOuWHAa, OBITOBOH  XOJOJIWJIbHUK,
KOHJIULIMOHEP, TEXHOJIOIMU IIOJYy4YEHUS COBPEMEHHBIX MAaTepHaloB, B TOM
Yycjae HAHOMATEpHUANIOB, U HAHOTEXHOJOTHMM, DIEKTPOCTATUYECKas 3allMTa,
3a3eMJICHUE AJIEKTPONPUOOPOB, KCEPOKC, CTPYUHBIN IIPUHTED,

AIEKTPOHArPEBATEIbHBIC puOOPHI, AIEKTPOOCBETUTEIIbHBIC
npuOOpPHI, TAJIbBaHUKA.

11 KJIACC

Paznen 4. JjekTpoanHAMHUKA
Tema 3. Maznummnoe none. IneKmpomazHUmMHAA UHOYKUUA
Iloctosauble  MarHuTbl. B3amMoaeldCcTBHE  ITOCTOSIHHBIX ~ MAarHHUTOB.



MaruutHoe T1oJIE. Bekrop MAarduTHOU VHIYKIIUH. [TpuHIMI
CyNEepIO3UIIMM MAarHUTHBIX Toned. JImHuM wMarHuTHOM wuHAYKUWU. KaptunHa
JIMHUN MAarHUTHOW MHAYKIHH OIS IOCTOSHHBIX MAarHUTOB.

MarnutHoe 10Jie TPOBOJHMKA € TOKOM. KapThHa JHMHWUNA WHAYKIUHA
MAarHUTHOTO  MOJA  JJIMHHOTO  NOPSIMOrO  MNPOBOJHHUKA W 3aMKHYTOTO
KOJIBIIEBOTO MPOBOJHMKA, KAaTYIIKH ¢ TOKOM. OmbIT Opcrena. B3zaumoneiicTBue
MIPOBOJIHUKOB C TOKOM.

Cuna Amnepa, e€ MOAyJIb U HalIpaBJICHUE.

Cuna Jlopeniia, €€ MOJlyJIb M HampaBiieHUE. [[BHKEHHE 3apsiKEHHON YaCTHUIIbI
B OJTHOPOJHOM MarHUTHOM TioJie. Pabora cuibl JlopeHiia.

SIBiieHUE DJIEKTPOMAarHUTHOW HWHAYKUuUHM. IloTok BEKTOpa
MAarHUTHOM HWHAYKIHH. ONIEeKTPOABIKYIIAs  Cujla  MHAYKIIUH. 3aKoH
AIEKTPOMArHuTHOM MHAyKIuu Papanes.

BuxpeBoe »siekTpuueckoe IMozie. ODNEKTPOABWKYIIAs Cujila HUHAYKIUUA B
MPOBOJIHUKE, IBHKYIIEMCS OCTYNATEIbHO B OAHOPOJHOM MarHUTHOM TIOJIE.

[IpaBuno Jlenna.

NHayKTUBHOCTh. SIBIEHME CAaMOMHIYKIMM. OJEKTPOABIKYIIAd CHIa
CaMOWHIYKIIUH.

DHEprusi MarHUTHOTO TIOJISI KATYIIKU C TOKOM.

DJIEKTPOMATrHUTHOE TIOJIE.

TexHuyeckue yCTPOWCTBA M NPAKTUYECKOE TNPHUMEHEHHUE:

MMOCTOSIHHBIE MATHUTHI, 3JICKTPOMArHUTBI, 3JIEKTPOJBUIaTElb, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTHIl, MHAYKIIMOHHAS TIeub./[emoncmpayuu OnbIT DpcTena.

OTKJIOHEHHE IJNEKTPOHHOTO MMyYKa MAarHUTHBIM TTOJIEM.

JIMHUYM MHOYKIUU MAarHUTHOTO TOJISL.

B3auMmozelnicTBre I1BYX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JencrBue cuibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

SIBiIeHUE PNIEKTPOMArHUTHON MHAYKIIHH.

[IpaBuno Jlenna.

3aBUCUMOCTb JJIEKTPOJABMKYIIECH CUJIbI MHIYKIIUA OT CKOPOCTH W3MEHEHHS
MarHuTHOTO MOTOKa.

SIBneHne caMOMHAYKIINH.

Vuenuuecxuii sxcnepumenm, 1abopamoptuie padbomol

N3yuenne MaraHuTHOTO MOJISt KATYIIKU C TOKOM.

UccnenoBanue nelcTBUSI TOCTOSHHOTO MAarHuTa Ha paMKy C TOKOM.

HccnenoBanue siBJICHUS 3JIEKTPOMArHUTHON UHIYKIIHAH.

Pasznea 5. Kosedoanusa v BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMazHumHbsle KOJ1e0anus



Konebarenbnass  cuctema. CBOOOJHBIE  MEXaHUYECKHE  KoJeOaHUS.
Napmonuyeckue  konebanus. Ilepuwon, wacrora, ammautyaa u  (asza
konebanuil. [IpyXuHHBI MasTHUK. MaremMaTH4ecKuil MasiTHUK. YpaBHEHUE
rapMoHUYecKux Kkonebanuii. I[lpeBpareHue »>HEpPruM TMpU TAPMOHHYECKHUX
KOJICOAHUSX.

Konebarenbupiit  koHTYp. CBOOOJHBIE D3JIEKTPOMArHUTHBIE KOJEOaHUS
B UJICAJIBHOM KOJe0aTeIbHOM KOHTYpe. AHAIOTUS MEXKIY MEXaHUYECKUMU
U DJIEKTPOMArHUTHBIMH KOJICOaHUSAMMU. ®opmyna  Tomcona. 3aKoH
COXPaHEHHUsI PHEPTUU B UJEATHLHOM KoJie0aTeTbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromux KojieOaHHUsX. BBIHYK/IEHHbIE MEXAaHUYECKHE
Kosebanus. Pezonanc. BeiHyXIeHHbBIE JIEKTPOMarHUTHbIE KOJIEeOaHus.

[lepemennsiii  TOK. CuHycOMAANbHBIA TEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIMTYAHOE W JCHCTBYIOIIEE 3HAYEHHE CHJIbI TOKa
Y HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTso, nepegava U norpedieHue
AJEKTPUYECKOM  DHEPruM.  ODKOJOTMYECKHME  PUCKH  TPpU  IPOU3BOACTBE
aneKkTpos3Heprun. KylbTypa HCIONB30BaHUS JJIEKTPOSHEPTUH B IOBCEIHEBHOU
KU3HU.

TexHuyecknue yCTpPOMCTBa U MPAKTUYECKOE NPUMEHEHHE: AJIEKTPUUECKUUN
3BOHOK, FT€HEPATOP NEPEMEHHOIO TOKA, JIMHUU 3JIEKTponepeaay.

Jlemoncmpayuu

UccnenoBanue mnapaMeTpoB KOJIEOATENbHOM CUCTEMBI (MPYKUHHBIA WU
MaTeMaTuyeckuii MmasiTHuK).HaOmonenue 3aryxatomux konedanuit. MccinenoBanue
CBOMCTB BBIHYKJIEHHBIX KoieOanuii. HaGmonenue pe3onanca.

CB0OOIHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuusiorpaMmsel (3aBUCUMOCTH CHUJTBI TOKA U HANPSDKEHUS OT BPEMEHM) ISt
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3oHanc mnpu 1moOCiIenOBaTENIbHOM COEAWHEHUM PE3UCTOPA, KATYIIKH
WHYKTUBHOCTH U KOHJIEHCATOPA.

Mopens AMHUU 3IEKTpoInepeaayn.

Vuenuueckuii osxcnepumenm, nabopamopmsie pabomul

HccnenoBanue 3aBUCMMOCTH MEPUOIA MAIBIX KOJCOAHWI Tpy3a Ha HUTH OT
JUTUHBI HUTU U MacChl Tpy3a.

HccnenoBanue mnepeMeHHOro TOKa B 1€MW U3  MOCIEN0BATENbHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMazZHUMHbLE 60IHbL

MexaHnueckue BOJIHBI, yCIIOBUS pacrpoCTpaHEHUSI. [Tepuon.
CKOpoCTh  pacHpoCTpaHEHUA U JUTUHA BOJIHBI. [Tonepeunsie u
npoaoJbHbIe  BOJHBL. MHTEpdepenius u qnudpakiys MeXaHU4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3Byka. Beicota ToHa. TemOp 3ByKa.



DJIEKTPOMATrHUTHBIE BOJHBI. Y CIOBUS M3JIYYEHHUS 3JIEKTPOMATHUTHBIX BOJIH.
Bzaumnas opuenrtanus BektopoB E, B, V B 3JIEeKTpOMarHuTHOM BOJIHE.
CBOMCTBa DIEKTPOMArHUTHBIX BOJIH: OTPAaXXECHHE, NPEIIOMIIEHUE, IOJIAPU3ALNs,
nudpakiys, uarepepenius. CKOpoCTh ANMEKTPOMArHUTHBIX BOJIH.

[IIxana 3J€KTPOMarHUTHBIX BOJH. [IprMeHeHHe 3IeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyuHLIMIBI paguOCBsI3U U TelleBUAeHUA. Pagnonokamusi.

DJIEKTPOMATHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEIbl.

TexHuueckue yCTpOWCTBA u MIPAKTUYECKOE IIPUMEHEHHUE:
My3bIKaJIbHbIE WHCTPYMEHTBI, YJIbTPa3BYKOBas JIMATHOCTHKA B TEXHUKE W
MEIULMHE, pajap, paauoNpuEMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OObpazoBaHue 1 pacIpOCTPAHEHUE TONIEPEUHBIX U IPOAO0IbHBIX BOJIH.

Konebiromeecs Teno Kak HICTOYHUK 3BYKA.

HaGmronenne oTpakeHus U MPeOMIICHUSI MEXaHUYECKHUX BOJIH.

Ha6monenue nnrepdepeHiuu u audpakiini MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGnronenue cBsi3u TPOMKOCTM 3BYKa W BBICOTHI TOHA C aMIUIATYAOW M
yacToToi konebanwuii.VccnenoBanue CBOWCTB AIEKTPOMAarHUTHBIX BOJIH:

OTpak€HUe, NpeJIoMIICHUE, ToJIsIpU3alus, AMppaKuus, UHTephepeHIus.

Tema 3. Onmuka

I'eomerpuueckas onruka. I[IpAmMonuMHENHOE pacnpOCTpAaHEHUE CBETA B
ogHopoaHou cpene. JIyd ceera. ToueyHbI HICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI oTpaxkeHus cBeTa. [locTpoeHne M300pakeHuil B
IIJIOCKOM 3E€pKaJIe.

[Ipenomnenune cBera. 3aKkOHbl MPEIOMJIEHHS CBeTa. AOCOIIOTHBIN
nokasarenp npenomiieHus. [lomHoe BHyTpeHHee oTpaxkenue. lIpenenbHbiil
yIroJI TIOJIHOTO BHYTPEHHETO OTPAKEHMUS.

Hucnepcus ceeta. CrnoxxHbIl cocTaB 6emoro ceera. L[Ber.

CobGuparomie ¥ pacceuBaroniye JHH3bl. ToHkas suH3a. DOKycHOE
paccTosTHUE W ONTHYecCKas cuia TOHKOM smH3bL. [locTpoeHue u300pakeHHit
B coOuparommx W pacceuBaloIMxX JuH3ax. @DopMmylia TOHKOM JIMH3HIL.
YBenuueHue, JaBaeMoe JIMH30M.

[Ipenenbl NPUMEHUMOCTHA T€OMETPUUECKON ONTHKH.

BonHoBas ONTHKA. Nurepdepennus CBETA. KorepentHsie
UCTOYHHUKU. YCJIOBUS  HAONIOAEHUS  MaKCUMyMOB W MHUHHUMYMOB B
UHTEep(DEPEHIIMOHHON KapTHUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakus cBera. JudpakiuoHHas peméTka. YCIOBUE HAOIIOIEHUS
IJIaBHBIX ~MAaKCHMyMOB TIpM NaJA€HUM MOHOXPOMATHYECKOTO CBETAa Ha
JU(PAKIMOHHYIO PEHIETKY.



[Tonsipuzanus ceera.

TexHuyeckue  yCcTpoHCTBa W MPaKTUYECKOE  MPUMEHEHUE:  OYKH,
ayna, ¢oroamnmapar, NOPOCKIMOHHBIA  amnmapar, MHUKPOCKOM,  TeJIeCcKorl,
BOJIOKOHHAsI ONTHKA, TU(PpaKIMOHHAS PEIIETKA, TOJISIPOUSI.

Jlemoncmpayuu

[IpssiMonuHEtHOE pacHpoCTpaHEHUE, OTPAKEHHE W MPEIOMIIEHUE CBETA.
OnTuueckre mpuoOpBHI.

[TonHOE BHyTpeHHEE OTpaxkeHue. Moiesib CBETOBOA.

HccnenoBanue CBOMCTB N300paKeHUI B JIMH3AX.

Mopenu MUKpOCKOTa, TEIECKOIIA.

HaGmonenne natepdepeHmm ceera.

Ha6monenue qudpakiuun cBeTa.

HaGmronenue qucnepcun cBeTa.

[TonydeHue criekTpa ¢ HOMOILBIO TPU3MBI.

[Tonyuyenue crekTpa ¢ HOMOUIBI0 TU(DPAKIIMOHHON PEIIETKH.

HabGnronenue nosspusaiuu cBeTa.

Vuenuueckuii osxcnepumenm, nabopamopmusie pabomviI3mepenne
nokasareJis npesjgomiieHus crekia. MccnegoBanue cBOMCTB M300pakeHU B
nuH3ax. Habmronenue nucnepcuu cBera.

Pa3znesa 6. OcHOBBI ClIeIUAJIbHON TEOPUH OTHOCHUTEJIbHOCTH

['panunbl  MPUMEHUMOCTH  KJIACCMYECKOM  MexaHuku.  [locTynarel
CIEHHAIIBHOU TEOPUHU OTHOCHUTEJIBHOCTH: WHBAapUAHTHOCTH MOZYJISA
CKOPOCTH CBETa B BAKYyME€, IPUHLIAII OTHOCUTEJIBHOCTH DWHINTEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJIJIEHNE BPEMEHHU U COKpAlllCHUE
JUTUHBI.

DHEpPrust ¥ UMITYJIbC PENSITUBUCTCKON YACTULBI.

CBs13p MaccChl C 3HEPTUEN U UMITYJIBCOM PEJSITUBUCTCKONW YaCTULbl. DHEPT Ul
MTOKOS.

Paznen 7. KBanroBasi puzuka

Tema 1. Dnemenmol KGAHMOBOU ONMUKU

®otonbl. Popmyia [lnanka cBg3u 3HEprumn (HOTOHA C €r0 YaCTOTON. DHEPrust
¥ UMITYJIbC (POTOHA.

OtkpeiTue u wuccienoBanue ¢otoddpdexra. Onbitel A. I'. Croznerona.
3akonsl porodPdekra. YpaBHenue OiHmuTerHa s doTodddekra. «KpacHas
rpanuna» ¢porodddexra.

Hasnenue ceera. OnbiTel I1. H. JIebenena.

XHWMUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTpONCTBA M TMPAKTUUECKOE NPUMEHEHHUe: (POTOIIEMEHT,



dboToaTYMK, COTHEYHAs: OaTapesi, CBETOIUO.

Jlemoncmpayuu

®oT03(¢deKT HA YCTAaHOBKE C IMHKOBOM IMJIACTUHOM.

UccnenoBanue 3akoHOB BHEIHETO GoTOdPdeKTa.

Cesetonuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mognens aroma Tomcona. OmbeiTel Pesepdopna mo paccesauo o -
yactul. [Inanerapnas wmoxaens aroma. llocrymater bopa. W3nydyeHwe wu
noryionieHue (GOTOHOB TPU TMEpexoje aromMa C OJHOTO YPOBHS DJHEPrUM Ha
npyroil. Bunbl cnexktpoB. CeKkTp ypoBHEW SHEPIHH aTOMa BOAOPOAA.

BonnoBble cBoicTBa yactuu. Bonnel ne bpoussa. KopnyckynsipHO-BOIHOBOU
JyaJIA3M.

CHOHTaHHOE U BBIHYXIECHHOE U3ITyYEHUE.

TexHnueckrue yCTpOMCTBA M IPAKTUUYECKOE IPHUMEHCHUE: CIEKTPAJIbHbIN
aHanau3 (CIEKTPOCKOIN), Ta3ep, KBAHTOBBIA KOMIBIOTED./[emoncmpayuu

Monens onbiTa Pezepdopa.

Ornpenenenue JIMHBI BOJHBI JIa3epa.

Halnroaenue nuHedyaThix CIEKTPOB U3TYyUCHHUS.

Jlazep.

Vuenuueckuii osxcnepumenm, nabopamopmsie pabonul

Hab6mronenune nuHeyaToro crekrpa.

Tema 3. Amomnoe adpo

DKCIEPUMEHTHI, JTIOKa3bIBAIOIIINE CJI0’)KHOCTb CTPOCHHUS anpa.
OTKpBITHE PATUOAKTUBHOCTH. OnbITHI Pesepdopna mo

OTIPEICIICHUIO cocTaBa PaIuOaKTUBHOTO

m3nyuenusi. CoiictBa anbda-, OeTta-, raMma-u3iay4eHusl. Bnusanue

PaIUOAKTUBHOCTH HA KWBBIE OPTaHU3MBI.
OtkpeiTHEe TpoTOoHAa W HehTpoHa. Hykmonnas monens siapa ['eitzenOGepra—
NBanenko. 3apsn saapa. MaccoBoe uucio siapa. M30Tonsl.
Anbba-pacnian. OJEKTPOHHBIH M TO3UTPOHHBIA OeTa-pacman. [amma-
U3JIy4yeHHe. 3aKOH paJIMOaKTUBHOIO pacnaja.
DHeprus CBA3U HYKJIOHOB B sifipe. SAnepubie cuiibl. JledexTt maccer siapa.
Snepnpie peakuuu. JleneHne u CUHTE3 AA€Ep.
Anepnsiii peaktop. Tepmosimepubiii cunTe3. [IpoGiemMbl M TMEPCIEKTHBBI
AJIEPHOM SHEPTETUKHU. JKOJIOTMYECKHUE ACTIEKTHI SIICPHON SHEPrETUKH.
DJieMeHTapHbIe YacTUllbl. OTKPBITUE O3UTPOHA.
Meto/b1 HAOMIOAEHUS U PETUCTPALIUU DJIEMEHTaAPHBIX YaCTHII.
dyHIaMeHTabHbBIE B3aUMOIeHCTBHS. EMMHCTBO (hU3NYECKOI KapTUHBI MUPA.
TexHuueckue yCTpouCTBa U MPAKTUUECKOE MPUMEHEHUE: JO3UMETP, KaMmepa



Bunbcona, siaepHbiii peakTop, aToMHasi 6oM0a.
Jlemoncmpayuu
CuéTYnK MOHM3UPYIOIINX YACTHII.
Vuenuueckuii sxcnepumenm, 1abopamopmsie padbonvl
HccnenoBanue TpekoB yacTuil (1o roTOBBIM (oTorpadusm).

Pa3zgea 8. DiieMeHTBI aCTPOHOMMHU M aCTPOPUIUKH

DTanbl pa3BUTHSL acTpoHOMUM. [IpUKIaHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.

Bupn 3Bé3mHoro HeOa. Co3Besnmsi, SpKue 3BE3JbI, INIAHETHI, MX BHJIAMOC
JBH)KCHUE.

ConHeuHas cucTema.

Connne. ConHeuHass akTUBHOCTh. Mcrounuk sHeprun ConHIA W 3BE3N.
3BE31bl, HUX OCHOBHBIE XapaKTEPUCTUKHU. JlHMarpamMma «CHEKTpaJIbHBIM KJIacc
— CBETUMOCTB». 3BE31bl TJABHOW MOCIEI0BATEIBHOCTU. 3aBHUCUMOCTh «Macca
— CBETUMOCTb» JJs 3BE3] TJIABHOM IIOCIENOBATEIIBHOCTU. BHYyTpeHHEe
cTpoeHne3BE3n. COBpPEMEHHBIE MPEACTABICHUS O MPOUCXOXKAECHUH W 3BOIIOLUU
ConHua u 3BE€3/1. DTanbl )KU3HU 3BE3I.

Muieunsiii [Iyte — nHama I'amaktuka. Ilonokenume u aBwkenue CosHia
B [amaktuke. Tumnbl ranaktuk. Paguoramaktvku W KBa3zapbl. UEpHBIE ABIPHI B
sJIpax TajlakTUK.

Bcenennas. Pacimpenue Beenennoii. 3akon Xa66sa. Paz0eranve rajgakTuk.
Teopus bonpioro B3peiBa. PeukToBOE N3ITyYeHHE.

MacmiraOnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnbie npo6iemMbl aCTpPOHOMHUH.

Vuenuueckue nabnooenus

Habmonenus HEBOOPYKEHHBIM rJ1a30M C MCIIOJIb30BAaHUEM
KOMITHIOTEPHBIX MIPWJIOKEHUHN JJIST OTIPEICTICHUS TTOJI0OKEHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO J1aTy: OCHOBHbIE cO3Be3qus (CeBEpHOIro NOJIyLIapus U SIPKUE
3BE3IbI.

Haobmonenus B teneckon Jlynsl, mianet, Mueunoro [1yTu.

Oo0o0maree NOBTOPpEeHHE

Ponp Qu3uku u acTpOHOMHMHM B SKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COIIMAIBHOW M JTHYECKOW cdepax AEsITEIBbHOCTH YEIOBEKA, POIb U MECTO
GU3NKK ©U acCTPOHOMHHM B COBPEMEHHOW HAy4YHOW KapTHHE MHpPA, pOJb
dbuzmveckoit Teopuu B (HOPMUPOBAHMM  TPEACTABICHUA O  (U3HUECKOU
KapTUHE  MHpa, MecTOo (U3MYECKOM KApTUHBI MHpa B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEICTABICHUI O IPUPOJE.

MexnpeaMeTHbie CBSA3HU

N3yuenne kypca ¢usuku 0a3oBoro ypoBHs B 11 Kiacce ocymiecTBiseTcs



C y4€ToM  COACpKATEIbHBIX  MEXKIPEAMETHBIX  CBSI3€ ¢ KypcaMu
MaTeMaTUuKH, OMOJIOTUH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie  nouwsimus,  CBSA3aHHBIE C  HM3YYEHHEM  METOJOB
HAy4yHOT'O IIO3HAHUS: SBJICHUE, HAy4HbIM (aKT, rUMoTe3a, (Qu3ndecKas
BEJIMUMHA, 3aKOH, TEOpHs, HAOII0JIeHUEe, SKCIIEPUMEHT, MOJIETTMPOBAHUE, MOJIEb,

U3MEpEHUE.
Mamemamuka: pelieHUE CHUCTEMbl YpPaBHEHUW, TPUTOHOMETPUUYECKHE
byHKIMH: CUHYC, KOCHHYC, TaHT€HC, KOTaHT€HC, OCHOBHOE

TPUTOHOMETPHUYECKOE TOXKIACCTBO, BEKTOPHI M HMX TMPOEKIIMM HAa OCH KOOPIWHAT,
CIIOKEHUE BEKTOPOB, NPOW3BOJHBIC JJIEMEHTApPHBIX  (DYHKIUN, MpU3HAKA
noj00usT TPEYTOJIBLHUKOB, OTMPE/IeIICHUE TUIOIIAIN IOCKUX GUTYp U 00bEMA Te.

Buonoeus: ANEKTPUIECKUE SIBIICHUS B KUBOU pupo/Ie,
KoJieOaTeIbHBIC JBIKCHUS B KHUBOW TPUPOJE, ONTUYECKUE SBICHUS B YKHBOU
NPUPOJIEC, NCHCTBUE paTUaIliy Ha KUBBIC OPTaHU3MBI.

Xumus: cTpOGHUE aTOMOB M MOJIEKYJI, KpUCTAJITUYECKasl CTPYKTypa TBEPIBIX
TeJd, MEXaHWU3Mbl OO0pa30BaHUS KPUCTAUIMUECKOW PEMETKH, CIEeKTPaTbHBIA

ananms.l eoepagusi: MAarHuTHBIE IIOJIOCA 3emiu, 3aJ1EXKU
MarHuTHBIX PYJ, GOTOChEMKA 3eMHON MMOBEPXHOCTH, IIPEICKa3aHNe
3EMJIETPSICEHUM.

Texnonocus: NWHUM DJIEKTpONEpenad, TIEHEPATOp IIEPEMEHHOIO TOKa,
AJIEKTPOJBUTaTENb, WHAYKIIMOHHAS M€Yb, pajap, pPaauONPUEMHUK,
TEJIeBU30p, aHTeHHa, TenegoHn, CBY-meub, MpOEKIIMOHHBINA ammapar,
BOJIOKOHHASI OTTHKA, COJIHEUHas OaTapes..

IJNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IMPOI'PAMMBI 110
®U3UKE HA YPOBHE CPE/IHEI'O OBHIETI'O OBPA30OBAHUA

OcBoenne yuebHOro mpeamera «®Puszmkay HA YPOBHE CPEIHETO
oOmiero oOpa3zoBaHusi (0a30BbI YpPOBEHB) JOJDKHO OOECHEUUTHh JOCTHUKEHUE
CIIEYIOMUX JUYHOCTHBIX, METANpPEeIMETHBIX M TPEIMETHBIX 00pa3oBaTeIbHBIX
pe3ybTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI
JIn4HOCTHBIE pe3yJbTaThl OCBOEHUA ydeOHoro mnpeamera «Duszukan

JIOJKHBI OTPaXKaTh FOTOBHOCTH U CIIOCOOHOCTD
0o0ydJaroumxcsi  pyKOBOJICTBOBATHCS chopMUpOBaHHOM

BHYTPEHHEN  TMO3UIMENA  JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OpHUEHTALHM,
MTO3UTHUBHBIX BHYTPEHHUX yOeKICHUN, COOTBETCTBYIOIINX

TPaJIULIMOHHBIM LIEHHOCTSIM POCCHIICKOTO oOmecTna, paclmMpeHue

JKU3HCHHOI'O OIIbITa M OIIbITa ACATCIIBHOCTH B IIPOLCCCC pCain3aliliid OCHOBHBIX
HaHpaBHeHI/Iﬁ BOCHHUTATEIILHOU ACATCIIPHOCTH, B TOM 4YHMCJIC B 4aCTH:



1) rpaaaHCcKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTH I'PAKIAHCKOHN MO3UIIMK 00yYaIOEerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUICKOT0 00IIEeCTBa;

MNPUHATHE  TPAJUIMOHHBIX  OOLIEYETOBEYECKUX T'YMAHUCTHUUECKUX U
JIEMOKPAaTHUYECKHUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JIESTEIBHOCTh B MHTEPECAX TPAXKIAHCKOIrO
OOIIIECTBa, yYaCTBOBATh B CAMOYTMPABICHUH B 00pa30BaTEIbLHON OpraHU3allnu;

YMEHHUE B3aUMOJECHUCTBOBATH C COLIMATIbHBIMU MHCTUTYTaMHU B COOTBETCTBUH C
X QyHKIIUSIMHU ¥ HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOMN AEATEIBbHOCTH;

2) NIaTPHOTHYECKOr0 BOCIIUTAHMSA:

c(hOopMUPOBAHHOCTh POCCUKCKOU TpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTHU3Ma,;

LEHHOCTHOE OTHOILIEHUE K TOCYJIapCTBEHHBIM CHMBOJAM, JOCTHXKECHUSIM
POCCHUIMCKUX YUYEHBIX B 001aCTH (PU3HKHU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIMTAHMS:

c(hOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMS, ITUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CUTYallMI0 U TPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTUPYACh HA MOPAJIIbHO-HPABCTBEHHBICE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JEeATEIIbHOCTU YUYEHOTO;

OCO3HaHME JINYHOTO BKJIAJIa B TOCTPOCHUE YCTOMUYHUBOTO OYIYIIIETO;

4) 3¢TeTHYeCKOro BOCIMTAHUS:

3CTETUYECKOE OTHOLIEHHWE K MUPY, BKJIIOUask 3CTETUKY HaYYHOI'O TBOPUYECTBA,
npucyuiero pu3nueckoi Hayke;S) TPyA0BOr0 BOCIMTAHMS:

MHTEpPEC K pa3uyHbIM cdepam mpodhecCUOHATBLHON NeSITebHOCTH, B TOM
YHUCJIE CBSI3aHHBIM C (U3UKOW W TEXHUKOH, yYMEHHE COBEpIIaTh OCO3HAHHBIN
BBIOOp Oynymiei mpodeccuu 1 peaanu30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE TUIAHBI;

TOTOBHOCTh U CIIOCOOHOCTHh K 0Opa30BaHUIO M CaMOOOpPa30BaHUIO B 00JIacTH
(bU3UKHN HA TPOTSHKEHUU BCEH JKU3HU;

6) K0JIOrM4eCKOro BOCIIUTAHMUSL:

c(OpPMHPOBAHHOCTh HKOJIOTMYECKON KYyJIbTYpPhl, OCO3HAHUE TJ100aJIbHOIO
XapakTepa dKOJOTHYECKUX MPoOIeM;

IJIJAHUPOBAHUE U OCYIIECTBJIEHUE JICCTBUI B OKPYX AIOUIEH CPEJE HA OCHOBE
3HAHUSA LEJIEW YCTOMYMBOTO PA3BUTHS YEIOBEYECTBA;

paclIMpeHre ONbITa JEATEIBHOCTH SKOJIOTMYECKOW HaIpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PUBHKE;

7) HEHHOCTH HAYYHOI' O NMO3HAHUA:

c(OPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NUECKON HAYKH,

OCO3HAHHME  IIEHHOCTM  HAy4YHOM  JEATEIbHOCTH, TOTOBHOCTH B



polLecce U3yUeHUs busuku OCYIIECTBJISITH IPOCKTHYIO U
UCCJIeI0BATENBCKYIO IEITEIbHOCTh HHINBUYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHbIC Y4eOHbIe 1eiiCTBUA
ba3oBble jioruyeckue neiicTBUSA:

CaMOCTOATENIbHO  (OPMYJIMPOBATh W  aKTyaIM3UpOBaTh  MPoOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPENENATh UENU JESITEIbHOCTH, 3aJaBaTh IApaMeTpbl U KPUTEPUU HUX
JIOCTHKECHUS,

BBIABJISATH 3aKOHOMEPHOCTM M  IIPOTMBOPEYMS B  PAacCMaTpUBACMBIX
bU3NYEeCKUX SIBICHUSIX;

pa3pabarpiBaTh IUIAH peEHIeHUs] MPOOJIEMbl C YU4ETOM aHajIW3a HUMEIOLIUXCS
MaTepHUaIbHBIX U HEMATEPHUATbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBHI B JIESITEIbHOCTh, OLICHUBATH COOTBETCTBUE PE3YIHTATOB
L[EJIIM, OLICHUBATh PUCKU MTOCIEICTBUN 1€ TEIbHOCTH;

KOODAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSX  PEAbHOIO,
BUPTYaJTHbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEaTHUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

ba3oBble ucciienoBareabcKue 1eMCTBUA:

BJIaJICTh HAYYHOW TEPMHUHOJIOTHEM, KIFOUEBBIMU MOHATUSIMHU U METOJAMU
(bu3NYeCcKON HAYKH;BIAJETh HABBIKAMU YYCOHO-UCCIEA0BATEIHCKON M MPOSKTHON
NeATeNbHOCTH B 00JaCTH (DU3UKHU, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB pEIIeHHs 3a7a4 (U3UUIECKOTO
COAEPKaHUs, MPUMEHEHUIO Pa3IUYHBIX METOJIOB MO3HAHUS,

BJIAJICTh BUJAAMU  JICSTEIBHOCTH IO TOJYYEHHUIO HOBOIO  3HaHWS,
€ro MHTEpHpeTaluu, MNpeoOpa3oBaHUI0 UM NPUMEHEHUI0O B Pa3IUYHBIX
y4eOHBIX CUTyaIlMsIX, B TOM YHCJIE TPHU CO3JaHUM y4eOHBIX MPOEKTOB B 00JACTH
busuKy;

BBISBJISITH NPUYUHHO-CJIEJACTBEHHbBIE  CBSI3M U aKTyaJIu3upoBaTh
3a7a4y, BBIJBUTaTh THUIIOTE3y €€ pEIICHUs, HaxXOAUTh APTYMEHTHI IS
JI0KAa3aTeNbCTBA CBOUX YTBEPIKIICHUH, 3aaBaTh MMAPAMETPHI U KPUTEPUHU PEILICHUS;

AHAJIM3UPOBATh MOJIYYCHHBIE B XOJ€ PEHICHHS 3aJayd Pe3yJIbTaThl,
KPUTUYECKA OLEHHMBATh HMX JOCTOBEPHOCTh, NPOTHO3UPOBATh W3MEHEHHUE B
HOBBIX YCJIOBUSIX;

CTaBUTh W (POpMYJIUpOBaTh COOCTBEHHBIE 3ajauyd B 00pa3oBaTEIbHOU
JEATEeIbHOCTH, B TOM YHUCJIE IPU U3YyYeHUU PU3UKH;

JaBaTh OLICHKY HOBBIM CUTYaIUsM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHWUA 10 (HU3UKE B TPAKTUYECKYIO O0O0JIaCTh



KU3ZHEIEITeIbHOCTH;

YMETh UHTEIPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIC UJICH, MPEIJIaraTh OPUTMHAIBHBIC MOJIXO/bI U PEIICHHUS;

CTaBUTh IPOOJIEMBI U 33J1a4H, JIOMYCKAIOIINUE alIbTePHATUBHbBIC PEIICHUS.

Pabora ¢ undpopmanueit:

BJIQJICTh HAaBBIKAMU TOJIy4eHUs WHGOpMaIK (QU3NYECKOr0 COACPKaHUS
U3 HCTOYHMKOB PAa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBISATH  IMOUCK,
aHaJIM3, CUCTEMATU3ALMI0 M HWHTEPHPETAlHI0 HHPOPMALMKM PA3IUYHBIX BHUJOB
u GopM IpecTaBICHNUS,

OIICHUBATh JOCTOBEPHOCTH MH(OpMALINH;

UCIIOIb30BaTh  CPEACTBA  HMH(POPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX

TEXHOJIOTHI B pereHnu KOTHUTUBHBIX, KOMMYHHKaTHBHBIX u
OpraHU3allMOHHBIX 3aJa4y €  COOJIIOIGHMEM  TpPeOOBAHMII ~ APrOHOMHKH,
TEXHUKA O€30MaCHOCTH, TUTUEHBL, pecypcocOepexenus,

IPABOBBIX W ATUYECKUX HOPM, HOPM UH(GOPMaLIMOHHOU
0e30ITacHOCTH;

CO37aBaTh TEKCTbl (DU3UUYECKOTO COJEepKaHUS B Pa3IMYHbIX (QopMmarax
c yu€roM Ha3HaueHHs HHPOpPMALMM U UEJIEBOM ayJWTOPUHU, BBIOMpAs
ONTUMANIbHYIO (POPMY MpeACTaBICHUS U BU3YATU3ALIHH.

KoMMyHHKaTHBHBIEC YyHUBEPCAIbHbIC YUeOHbIC JCHCTBHA:

OCYILIECTBIISATh OOIIEHHME Ha Yypokax (U3MKM U BO BHEYPOUHOH
JEATEIIbHOCTH; pPacIliO3HaBaTh OPEANOChUIKM KOH(MJIUKTHBIXCUTYAUd U

cMSIT4aTh KOHQIUKTHL;

Pa3BEPHYTO M JIOTMYHO M3JIararb CBOK TOYKY 3PEHHsS C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEICTB;

IIOHMMAaTh W WCIIOJIB30BaTh IPEUMYIIECTBA KOMAHIHOW M WHIAMBHUIYAJIbHOU
padoThI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBUI C y4ETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEN Ka)KJ0TO YieHa KOJUIEKTHUBA;

IIPUHAMATh LEIM COBMECTHOW  JIESATEIBbHOCTH, OpPraHU30BBIBATH W
KOOPAUHUPOBATb  JEUCTBHS 1O €€  JOCTMIKEHHIO:  COCTaBJIATH  IUIAH
NEUCTBUM, pacpelensaTh polM € Yy4ETOM MHEHMHM YYaCTHHUKOB, OOCYXAaTb
pe3yabTaThl COBMECTHOM PabOTHI;

OLICHMBATh KAayeCTBO CBOErO BKJIAJa M KaXIOI'0 YYaCTHUKA KOMAaHIbl B
o0l pe3ysbTat 1o pa3paboTaHHBIM KPUTEPHSIM;

IpeIaraTb HOBBIE IIPOEKTHI, OLICHUBATh HJIEH C IIO3MIUM HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKOU 3HAYUMOCTH;

OCYLIECTBIIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEICHUE B PasIMYHBIX
CUTYAaLUSIX, POSIBISATH TBOPUECTBO U BOOOpAXKEHUE, OBITh MHULIUATHBHBIM.



PeryasiTuBHbBIE YHHBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusaumus:

CaMOCTOSATEIIbHO  OCYIIECTBIISATh  IMO3HABATEIBHYIO  JICSITCIBHOCTH B
o0nacT (U3MKK W  aCTPOHOMHHM, BBISIBISTH  MPOOJEMBI, CTaBUTh W
dbopmynupoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENIbHO COCTaBJIATh TUTaH pEIICHHSI pac4YETHBIX u
KaueCTBCHHBIX 3aJlady, TUIAH BBITIOJHEHUS TMPAKTUYECKOW paboThl ¢ ydéToMm
UMEIOIIUXCSL PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUN;

JaBaTh OIEHKY HOBBIM CUTYAITUsIM;

pacIMpsATh paMKH y4eOHOTO TIPeIMETa Ha OCHOBE JIMYHBIX MPEAIOUTCHHH;

JienaTh OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCThH 3a PEIICHHE;

OIICHUBATH TPUOOPETEHHBIN OTIBIT;

Croco0CTBOBAaTh (HOPMHUPOBAHUIO W TPOSBICHUIO JPYAUIMA B 001aCTH
(bU3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00Pa30BaTEIbHBINA U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPO0JIb, SMOUMOHAJILHBIN HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYallUSM, BHOCUTh KOPPEKTHBBHI B JIE€ATCIHLHOCTD,
OIICHHBATh COOTBETCTBHUE PE3YyJIHTATOB IETISIM;

BIIQJICTh  HABBIKAMHM  TIO3HABATENIbHOW  pedieKCMH  KakK  OCO3HAHMS
COBEpIIIAEMbIX JEHUCTBUW ¥ MBICIHUTEIBHBIX TIPOILECCOB, WX PE3yJbTAaTOB
Y OCHOBAHUU;UCIIONB30BATh MPUEMBI pedIeKCUU ISl OLEHKH CUTYyalluH, BhIOOpa
BEPHOTO PEIICHMS;

YMETh OIIEHWBATh PHUCKA M CBOCBPEMEHHO NPUHUMATh PEIICHUS 10 HUX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apryMEHThl JPYTUX TPU aHaJu3e pe3yiabTaToB
NeSITeTbHOCTH;

NPUHUMATh ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apPryMEHTBI JPYTUX IPU aHaJIU3e pPe3yJIbTaToB
NEeSATETHbHOCTH,

PU3HABATh CBOE MPABO M MIPABO JPYTUX Ha ONTHOKH.

B mporiecce moCTIKEHHS] TUYHOCTHBIX PE3yJbTaTOB OCBOCHUS TPOTPAMMBI
no Qu3MKe I8 YPOBHS CpeIHEro oOmero o0pa3oBaHUS Y OOyYaroUIUXCs

COBEPIICHCTBYETCS OMOIMOHATHHBIN WUHTEIUJICKT, Ipenoararnui
c(hOpMUPOBAHHOCTD:
CaMOCO3HaHUs, BKJIFOYAIOIIETO CIIOCOOHOCTD MOHNMATh cBOE

HOMOITMOHAILHOE COCTOSIHUE, BHJIETh HAMPABICHHUS PAa3BUTUA COOCTBEHHOMU
AMOITMOHATILHOM c(ephl, OBITh YBEPEHHBIM B ce0e;

caMOperyJIupOBaHuUs, BKJTFOYAIOIIETO CaMOKOHTPOITb, yMEHUe
MPUHUMATh OTBETCTBEHHOCTh  3a CBOE MOBEJICHNUE,



CIIOCOOHOCTh a7 anTUPOBATHCS K
AMOIIMOHAJILHBIM U3MEHEHUSIM U TIPOSBIISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlMH, BKIIIOYAIOUIEH CTPEMJIEHUE K JOCTHUKECHUIO LIEJIN
U YCHEeXy, ONTHUMHU3M, HWHHUIMATUBHOCTb, YMEHHUE JICMCTBOBAaTh WCXOJd U3
CBOUX BO3MOXKHOCTEH;

SMIIATHUH,  BKJIIOYAIONIEH  CIHOCOOHOCTh  IOHMMATh  SMOIMOHAJIBHOE
COCTOSIHME JPYTHX, YYUTBIBaTb €ro MpPH  OCYIIECTBICHUU  OOIIEHUS,
CIIOCOOHOCTh K COUYBCTBUIO U COTIEPEKUBAHUIO;

COITMAJIbHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHUS
C IPYTHMH JIFOIbMU, 3a00TUTHCSI, POSBIIATH HHTEPEC U pa3peniaTh KOHMIUKTHI.

INPEIMETHBIE PE3YJIbTATHBI

K konmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpa)xaTh CHOPMUPOBAHHOCTh Y 00YUAIOIIUXCSl YMEHUM:

JEMOHCTPUPOBATh Ha MpPHUMEpPax poJib U MecTO (PU3MKu B (POPMUPOBAHUU
COBpPEMEHHOW Hay4YHOW KapTHHBI MHUpPA, B PAa3BUTUU COBPEMEHHON TEXHUKHU
Y TEXHOJIOTUH, B IPAKTUYECKOU NESATEIbHOCTH JIIOJIEH;

YYHUTHIBATh TPaHUIIBI pPUMEHEHUS U3YYEHHBIX puznyeckux
MoJieNiel: MaTepualibHasi TOYKa, MHEpLUHalbHasg CHCTeMa OTCY€Ta, aOCOJIOTHO
TBEPIOE TENO, UACANBHBIA ra3, MOJIEIN CTPOCHHUS Ta30B, KUIKOCTEH W TBEPIBIX
TeN, TOYEYUHBIM  JJCKTPUYECKUH  3apsii NpU  peHieHHH  (PU3WIECKUX
3aJja4;pacno3HaBaTh (usnueckue sBiIeHUs (TMpolecchl)) U OOBACHATh HMX Ha
OCHOBE 3aKOHOB MEXaHHUKH, MOJEKYJISIPHO-KUHETUYECKOW TEOpPUH CTPOCHUS
BEIIECTBA M AJICKTPOAMHAMHUKH: paBHOMEpHOE " PaBHOYCKOPEHHOE

OpSIMOJIMHEMHOE NBIDKEHHE, CBOOOIHOE TMaJeHHE Tel, JBIKEHHE II0
OKPY>KHOCTH,  HMHEpIHs, B3auMojieicTBue Tei, auddys3us, OpoyHOBCKOE
JBUKEHUE, CTPOCHUE >KUIKOCTEH M TBEPIBIX Tell, U3MEHEHUE 00bEMa Tel MpH
HarpeBaHUM (OXJIAXICHUH), TEIUIOBOE PAaBHOBECHE, HCIApEHHE, KOHICHCAIIHS,
IUTaBJICHUE, KPUCTAUIM3alMs, KHUIIEHHE, BIAXKHOCTh BO3AYyXa, IOBBIIICHHUE
JIaBJICHMsI Ta3a MPU €ro HarpeBaHUM B 3aKPBITOM COCY/JIE, CBSI3b MEXKTY

napamMeTpaMu  COCTOSIHUS ~ Trasa B U30IpOLIecCcax, IIEKTPU3aALUS
TEJ, B3aMMOJICHCTBHUE 3aPsI/IOB;

OMHUCHIBATH ~ MEXAaHWYECKOE  JBW)KCHHE,  HUCHONB3ysS  (PU3MUecKue
BEJIMYMHBI: KOOpJUHATA, IyTh, IEpPEMEILIEHUE, CKOPOCTh, YCKOpPEHHE, Macca
Tena, CUia, UMIYJbC Tejla, KUHETHYecKas JHEeprusi, MOTECHIMAJIbHAs SHEPrus,
MeXaHu4yeckas paboTa,  MEXaHWYecKas  MOIIHOCTD; Opu  ONMUCAHHUH
NPaBWJIBHO TPAKTOBaTh (PU3WYECKUN CMBICT HCHOJB3YEMBIX BEJIMYUH, UX
0003HaUYeHHUS U  EOUHMIBI, HaXOAUTh (OPMYJIbL, CBS3BIBAIOIIUE JIAaHHYIO
(bu3MYECcKy0 BEIUYUHY C JPYTMMHU BEJIMYUHAMU;



ONKCHIBATh M3YyYECHHBIC TEIIOBBIE CBOWCTBA TEJI W TEIUIOBBIE SBIICHMS,
UCHONb3ysl  (U3MYECKHME  BEIWYMHBI:  JaBJIE€HUWE  Tas3a,  TeMIeparypa,
CpelHsAs  KUHETUYeCKass  JHEprus  XaOTHUECKOro  JBW)KEHHUS  MOJIEKYI,
CpPEeIHEKBaJIpaTUYHAsI CKOPOCTb MOJEKYJ, KOJIMYECTBO TEIUIOThl, BHYTPEHHSS
sHeprusa, pabora rasza, KOIP(GUIMEHT TMOJE3HOr0  JEUCTBUS  TEMJIOBOIO
JBUratessi; IMpU ONUWCAHUM TMPABUIBHO TPAKTOBAThb  (PU3MYECKUI  CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, WX 0003HAYEHUS U

€AMHUIIBL, HaxXoAWTh (HOPMYJbI, CBSI3BIBAIONINE JaHHYIO
(Gu3NYECKyIO BEJIMUUHY C IPYTUMU BETUUMHAM;

ONKCHIBATh  HM3YYEHHBIE  DJJIEKTPUYECKHE  CBOKCTBAa  BeElleCTBA U
AJIEKTPUYECKUE SIBIEHUS (MpOILeCcChl), UCHOIAb3YSd (U3NYECKUE BEIUYUHBI:
IEKTPUYECKUI 3apsf], SJIEKTPUUYECKOE I10JI€, HANPSHKEHHOCTh MOJIsA, IMOTEHLMA,
Pa3HOCTh NMOTEHLUAJIOB; IPU ONHWCAHUU TPABWIBHO TPAKTOBAaTh (PU3NUECKUI
CMBIC] HCHOJb3YEMBIX BEJIMYMH, HX OO0O3HAUYE€HUsS U EOUHUIIBI, YKa3bIBaTh
bopMyJibl,  CBSI3BIBAIONIME JIAHHYIO (U3MYECKYI0 BEIMYMHY C JPYTUMU
BEJIMYMHAMU;

aHanu3upoBaTh  (PU3MYECKHE  TMPOLECChl U SBJICHHS,  HMCIHOJbB3YS
¢usznueckre 3aKOHBl M TPUHIUIBL 3aKOH BcemupHoro Tsarotenus, I, II u III
3aKkoHbl HPBIOTOHA, 3aKOH  COXpaHEHUsT MEXaHWYECKOW DJHEpPruH, 3aKOH
COXpPaHEHUs MMILYJIbCA, IPUHLUIT CYNEPHNO3ULMN CWJI, NPUHLHII PAaBHOIPABHUS
WHEPIUAIbHBIX  CHUCTEM OTCU€Ta,  MOJEKYJISIPHO-KMHETUYECKYIO  TEOPHUIO
CTPOEHHUs BEUIECTBA, Ia30BbI€ 3aKOHBI, CBSI3b CPEIHENW KMHETUYECKOW SHEPIHH
TEIJIOBOTO JBUKEHUS MOJIEKYJl C aOCOJIOTHOW TeMIepaTypoil, MEpBBIA 3aKOH
TEPMOJMHAMMKH, 3aKOH COXpPaHEHUs DJIEKTPUYECKOro 3apsana, 3akoH Kyiona,
npu TOM pa3iau4arh CIIOBECHYIO(OPMYJIMPOBKY  3aKOHA, €ro
MaTE€MaTHYECKOE BBIPAXKEHHE M YCJIOBUS (IpaHULbI, 00J1aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TMPUHIUIBI JCHCTBUS  MalllMH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; paziuyarh YCJIOBHUS MX O€30IacCHOI0 MCIIOJIb30BaHMS
B [TIOBCEJHEBHOM XU3HY;

BBIMOJHATh OKCHEPUMEHThl 10 HCCIEIOBAaHUI (U3MYECKUX SBJICHUHN
U TPOIIECCOB C MCIOJIB30BAaHUEM TMPSIMBIX M KOCBEHHBIX HW3MEPEHUU, TpH
3TOM (HOPMYITHPOBAThH npobiemy/3anaqy U THUIIOTE3Y

yueOHOro HKCIIEPUMEHTa, COOMpPaTh YCTAHOBKY U3
IPEJIOKEHHOI0 000pYyIOBaHUs, IPOBOJUTH ONBIT U (HOPMYIUPOBATH BHIBOJIBI;

OCYIIECTBIISATh MPSAMbIE M KOCBEHHBIE H3MEpPEHHs (PU3MUECKUX BEIUYMH,
Opy STOM BBIOMpaTh ONTHUMAJBHBIM CIOCO0 M3MEPEHHS U  HCIOIb30BaTh
M3BECTHBIE METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHNU;

UCCIIEZIOBATh  3aBUCHUMOCTHM  MEXIy (U3MUYECKMMM  BEJIMYUMHAMHU C
UCIIOJIb30BAaHUEM  MPSAMBIX  U3MEPEHMH, MNpU  3TOM  KOHCTPYUPOBATh
YCTaHOBKY, (PMKCUPOBATh pPE3yJbTaThl MOJYUYEHHOW 3aBUCHUMOCTH (PUINYECKUX



BEIMYMH B BUJE Tabiuil U TpauKoB, JeiaTh BBIBOJALI IO pPe3yJbTaTam
UCCIICIOBAHUS;
coOyirofaTh MmpaBmia OE30MACHOTO TPyJAa HpPU MPOBEIACHUU HCCIEIOBaHUN
B pamMKkax  yd4eOHOro  JKCIEpUMEHTa,  Y4YCOHO-HCCIICIOBATEILCKOU |
MPOEKTHON JAESTEIbHOCTH C HCIOJb30BAaHUEM HW3MEPUTEIIbHBIX YCTPOMCTB H
71a060paTOpHOTO 000PYTOBAHUS;
pemars  pacu€THbIE  3aJadyd  C  SBHO  3QJaHHOM  (pU3HYECKOU
MOJIEJIbIO, UCIOJIb3Ysl (PU3UYECKHE 3aKOHbl W TPHUHIMIIBI, HA OCHOBE aHallU3a
YCIOBHS 3aJauyd BbIOMpaTh (U3MYECKYIO MOJENb, BBIACHATh (PU3nUYecKue
BETUYUHBI U (PopMyIibl, HEOOXOMUMBIC TSI €€ PEIICHHs], MPOBOJUTH PACUETHI
U OLICHUBATh PEATBHOCTD MOTYUYEHHOTO 3HAUYCHUS (PU3HMUECKON BEIIMUMHBI;
peniarhb KaueCTBEHHbIE 3a/1ayu: BBICTPaNBaTh JIOTUYECKH
HEMPOTHUBOPEUYUBYIO IIETIOYKY PACCYKICHUN C ONMOpON Ha HU3yYEHHBIEC 3aKOHBI,
3aKOHOMEPHOCTH W (DU3UYECKUE SIBICHUS;
UCIIO0JIb30BaTh npu peleHun y4eOHbIX  3ajad COBPEMEHHbIE
nH(OpPMAIMOHHBIE TEXHOJIOTUU JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALINH
U TIPEJICTaBIICHUS y4eOHOM M HAy4HO-TOMYISIpHOM HHGOPMALIMH, TTOTYYSHHOU
U3 Pa3IMYHBIX UCTOUHUKOB, KpUTHUYECKU aHATIU3UPOBATH MOIYYAEMYIO
HH(pOPMAIMIO; TPUBOAUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apyOCKHBIX YUEHBIX -
(bU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE TMPOILIECCOB OKPYXAIOIIEro MHupa, B
pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;
UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA MO (DU3UKE B TMOBCEIHEBHOM KU3ZHU
utsi oOecrieueHrs 0€30MacCHOCTH TP OOpaIieHu ¢ IpudopamMu 1
TEXHUYECKUMUYCTPOUCTBAMHU, ISl COXPAHEHUS 370POBbI M COOJIIOJCHUS HOPM
HKOJIOTMYECKOI0 IMOBEICHUS B OKPYKAIOLIEH CPELE;
paboTaTh B TpyIIE€ C  BBIINOJHEHHEM  PA3IUYHBIX  COI[MAJIbHBIX
pornel, IaHupoBaTh  pabOTy  TpyHmbl,  PalMOHAIBHO  PacHpelessiTh
O0SI3aHHOCTU U IUJIAHUPOBATh JACSATEILHOCTh B HECTAHJAPTHBIX CHUTYyalUsX,
aJIcKBaTHO OICGHUBATh BKJIAJ KaXJOr0 M3 YYaCTHUKOB TPYyNIbl B pEUICHUE
paccMaTpUBaeMOU MPOOIIEMBI.
K xonmy oOydennss B 11 kjacce mpenMeTHbIE pe3ylbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpa)xaTh CHOPMUPOBAHHOCTh Y 00YUAIOIIUXCSl YMEHUM:
JEMOHCTPUPOBAaT, HA  MpUMEpax poilb W MecTo  (UBUKA B
dbopMuUpOBaHUM COBPEMEHHOM  HAy4yHOW  KapTUHBI MHpa, B  Pa3BUTUU
COBPEMEHHOW TEXHUKU W TEXHOJIOTHM, B MPAKTUYECKON NESATEIbHOCTU JIKOJIEH,
IIEJIOCTHOCTh W €IUHCTBO (PM3HUECKOW KapTHHBI MUPA,;
YYHUTHIBATh TPaHUIIBI IPUMEHEHUS M3YYEHHBIX busznuecKux
MOJIeJIel: TOUYEUYHBIM AIEKTPUUECKUN 3apsl]l, Jyd CBeTa, TOYEYHBIH HCTOYHHUK
CBETa, SJEpHas MOJelb aToMa, HYKIOHHAas MOJENb aTOMHOrO siapa IpH



pelieHnn (U3NYECKUX 3a]ady;
pacrno3HaBaTh (U3NYECKUE SBJICHHS (TpoLecchl) U OOBSICHATH HMX Ha
OCHOBE 3aKOHOB JJIEKTPOJMHAMUKM U KBAHTOBOM (PU3UKU: 3JIEKTpUUeCcKas
IPOBOAUMOCTbB, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JEWCTBUS TOKa,
B3aUMOJEMCTBME MAarHUTOB,  JJIEKTPOMarHUTHas  WHAYKOUS,  JeHcCTBHE
MarHMUTHOTO  TOJII  HAa TMPOBOJHUK C TOKOM U JBIDKYIIHUWCA  3apsij,
DJIGKTPOMArHUTHBIE KOJEOaHWs ¥ BOJHBI, NPSIMOJUHEHHOE paclpoCTpaHCHHE
CBETa, OTpa)k€HUe, NpesioMieHue, uHTepdepeHuus, TuPpakuus u
NoJIIpU3alus CBETa, IUCIIEpCUsl  CBETa,
(boTORIeKTpUYECKU s dext (poToadpdexr), CBETOBOE JaBJICHUE,
BO3HMKHOBEHHUE JIMHENYATOrO0 CIEKTpa aTroMa BOJOPOAA, €CTECTBEHHAas W
UCKYCCTBEHHAs paJOaKTUBHOCTH;
OIHCHIBATh U3Yy4YCHHBIC CBOMCTBA BEIIECTBA (31eKTpUYECKue,
MarHMTHbIE, ONTHYECKHE, ANEKTPUYECKYIO POBOJAUMOCTb
pPa3IMYHBIX CpPeMa) U AJIEKTPOMATHUTHBIE SIBICHUS (TPOLECCHI),
UCIIOJIb3YSl  (PU3MYECKHE  BEJIMYMHBL: DJJIEKTPUYECKHM 3aps], CHiIa TOKa,
JIIEKTPUYECKOE  HANpPsDKEHUE,  DJIEKTPUUECKOe  COMPOTHBJICHHE,  PA3HOCTh
HNOTEHLUAJOB, 3JEKTPOABMXKYIAs Ccuia, padoTa TOKa, MHIAYKLUUS MarHUTHOTO
nonsi, cwia Awmmepa, cwina JlopeHma, WHAYKTHBHOCTh KATYIIKH, JHEPIHS
ANEKTPUYECKOT0 M MArHUTHOTO TIOJIeH, MepuoJ M 4YacTora KoieOaHuil B
KosebaTeIbHOM  KOHType, 3apsg M chja  TOKa B IIpolecce
TFAPMOHMYECKHUX DJIEKTPOMATHUTHBIX KOJE€OAHUH, (OKYCHOE pacCTOsSHUE U
ONTHWYECKass CWIa JIMH3BL, TPH  ONUCAaHUH  TPABUIBHO  TPAKTOBATH

(GU3UYECKUIl CMBICT  HCHOJB3YEMBIX  BEJIWYMH, WX  OOO3HAYeHUs U
CAMHUIIBI, YKa3bIBaTh GOPMYJIbI,  CBSI3BIBAIOIIHE JTAHHYIO
busznuecKyro BEJINYUHY c IpYyTUMU

BEJIMYMHAMU;ONUChIBATh ~ M3YYEHHBIC KBAHTOBBIC SBICHHS W  IPOIIECCHI,
UCTIONIb3YST (PU3MUYECKHE BEIWYUHBI: CKOPOCTh  DJICKTPOMAarHWUTHBIX  BOJIH,
JUITMHA BOJIHBI W YacTOTa CBETa, DJHEPrUs HM HUMIYJIbC (OTOHA, TEPUO]]
nojiypacrnajia, dHEpPrHsl CBS3M aTOMHBIX sJ€p, IPH ONHWCAHWU TPABHIBHO
TPaKkTOBaTh (U3UYCCKUHA CMBICI UCIIONB3YEMbIX BEIWYWH, UX OO0O3HAUYCHHUSI U
CAMHUIIBI, YKa3biBaTh (OPMYJBI, CBS3BIBAIOIINE  JaHHYIO  (PU3UYECKYIO
BEIMYMHY C JPYTMMH  BEJIMYMHAMH, BBIYHCIATH 3HA4YCHHE (HUIUIECKOM
BEJIMYMHBI,

aHANMM3UPOBaTh  (U3UYECKHME  TPOLECCHl W SBIICHUS,  HCIIOJIB3YS
dbu3nYecKrue 3aKOHBI M TPHHIMIBL: 3akoH OMa, 3aKOHBI IOCIIEIOBATEILHOTO W
NapajuieIbHOTO COCAMHEHHUS TMPOBOJHUKOB, 3akoH Jxoyms—Jlenma, 3axoH
AIIEKTPOMArHUTHOW WHIAYKITMU, 3aKOH MPSIMOJIMHEHHOTO PacipOoCTpaHEHUsI CBETA,
3aKOHBI ~ OTPAKEHHS CBETA, 3aKOHBI MPEJOMIICHHWS  CBETa, YpPaBHCHHE
OuHmTeHa s Gorodddexra, 3aKOH  COXpaHEHHS  DHEPTUH,  3aKOH



COXpPaHEHUs MMIIYJIbCa, 3aKOH COXPaHEHUs JJIEKTPUYECKOTO 3apsla, 3aKOH
COXpaHEHUsI MacCOBOIO 4YHMCJA, IIOCTyJarel bopa, 3aKOH paauMOaKTUBHOIO
pacmaza, OpU 3TOM pa3inyaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHa,  €ro
MaTeMaTUYECKOE BBIPaKEHUE U yCJIOBUSA (rpaHupbI, 00JacTH)
NPUMEHUMOCTH;

ONPEENATh HAIIPABJIEHUE BEKTOPAa UHIYKIIMM MarHUTHOI'O MOJIsI IPOBOJIHUKA
C TOKOM, cujibl Ammnepa u cuisl JlopeHua;

CTPOUTh W ONMUCHIBATh H300pa)K€HUE, CO3AABAEMOE IUIOCKHM 3€pKaJioM,
TOHKOM JIMH30M;

BBIMOJHATh HKCIEPUMEHTHI IO HCCIEJOBaHUIO (U3UUECKUX SIBICHUN U
IIPOLIECCOB € HCIIOJNIB30BAHMEM INPSIMBIX W KOCBEHHBIX HM3MEpPEHUH: IIpU
TOM (POPMYIHPOBATH npoOnemMy/3anavy U THUIIOTE3Y

y4eOHOro AKCIIEPUMEHTa, COOMpaTh YCTAHOBKY U3
IPEJIOKEHHOT'0 000pYyIOBaHUS, IMPOBOAUTH OMNBIT U (POPMYIUPOBATH BHIBOJIBI;

OCYLIECTBJIATh MPSIMbIE U KOCBEHHbIE H3MEPEHUsS (U3NYECKUX BEJIUYUH,
Opyd 3TOM BBIOMpATh ONTHUMAJIbHBIA CIOCOO UW3MEPEHHs] M  HCIOJIb30BaTh
M3BECTHBIE METO/IbI OLICHKH MOTPENTHOCTEN U3MEPEHU;

UCCIIeI0BATh 3aBHCUMOCTH duznyeckux BEJIMYUH C
UCIIOJIb30BAaHUEM IMPSAMBIX ~ M3MEpPEHUH:  IpU  OTOM  KOHCTPYMPOBAaTh
YCTaHOBKY, (UKCHUPOBATH PE3yJbTaThl IMOJTYYEHHOM 3aBUCUMOCTH (DU3UUYECKUX
BEJIMUMH B BUJAE Tadnaul M rpaduKoB, JeNaTh BBIBOJBI IO pE3yJbTaTaM
UCCIIEIOBAHMSI;

coOnrofaTh npaBuia 0€30IaCHOrO TpyJa IpH MPOBENECHUU HCCIIEI0BaHUIMA
B paMKax  ydeOHOro  HKCIEpUMEHTa,  yuyeOHO-MCCIEAOBATEIbCKOH |
MPOEKTHOM JAESATENIbHOCTH C MCHOJb30BAaHUEM HW3MEPUTEIbHBIX YCTPOUCTB H
71a00paTOpHOro 000PYI0BAHUS;

pemarb pacu€THble 3aJayd C SIBHO 3aJaHHON (PU3MYECKOH MOJEINbIo,

UCIO0JIb3YS (PU3UUECKUE 3aKOHBI U TPUHIUIIBI, HA OCHOBE aHAJIN3a YCIOBUS
3aJJaYMBbIONPATh (PU3NYECKYIO MOJIENb, BBIACIATh (PU3NYECKHE BEIUYHMHBI U
dbopmyIbl, HeOOXOAUMBIE A €€ pelIeHHs, TPOBOAUTh PACUETHl U OLICHHUBATH
peaTbHOCTD MOJYYEHHOTO 3HaYeHUS (U3NYECKON BEINYUHBL;
pemarb Ka4eCTBEHHbIE 3a/1avu: BBICTPaUBaTh JOTUYECKU
HEIIPOTHBOPEUYUBYIO LIETIOYKY PACCYKICHUM C ONOpPOM Ha HM3y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH W (U3NYECKUE SBJICHMUS;
UCII0JIb30BaTh npu pELICHUH y4eOHbIX  3ajay COBPEMEHHbIE
UH(OpPMAIMOHHBIE TEXHOJIOTUHU JIJISl IOMCKA, CTPYKTYPUPOBAHMS, UHTEPIPETALINU
U TIPEACTABIICHUA Y4e€OHON M HAyYHO-MOMYISIPHOU MH(POPMALIMH, TOTYYEHHOU
U3 Pa3IMYHBbIX UCTOUHUKOB, KpUTHUYECKU aHATU3UPOBATH MOIYyYAEMYIO
uH(popMannio; OOBACHATh MPUHLHUIBI JIEUCTBHS MAallWH, HOpUOOPOB U
TEXHUYECKUX YCTPOMNCTB, pa3auydaTh yCIOBUS UX OE30MACHOTO HCIOIb30BaHUS B



MOBCEITHEBHON

KU3HH;

MIPUBOJUTH MIPUMEPHI BKJIAJIa POCCUMCKUX M 3apyOEKHBIX yUEHBIX-(HU3UKOB
B pa3BUTHUE HayKu, B OOBSCHEHUE MPOIIECCOB OKPYXKalolEero Mupa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS 1O (M3MKE B MOBCETHEBHOW >KU3HU
JUtsi o0ecrieueHus: 0€30MaCHOCTH TpHU OOpalleHUH ¢ MpUOOpaMHu U TEXHHUUYECKUMU
YCTPOMUCTBAMM, JJII COXPAHEHHS 30POBbSI U COOJIOJIEHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH Cpejie;

paboTaTh B TpyIl€ C  BBIIOJHEHHUEM  PA3IUYHBIX  COIMATBHBIX
poJjiei, T[IaHWpoOBaTh  pabOTy  TPYIIbl,  PalUOHAIBHO  PACHPENEATh
00s3aHHOCTH W TUIAHUPOBATH JEATEIHLHOCTh B HECTAHIAPTHBIX CHUTYaIlUAX,
aJICKBaTHO OIICHUBATh BKJIAJ KaXJIOr0 W3 YYAaCTHUKOB TPYNIbl B peEUICHUE
paccMaTpuBaeMoi poOJIeMBbl.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaunuyecTBO YacoB JJIeKTPOHHBbIE
HaunmeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Konrpoabusie | IpakTuuyeckue
NMporpamMmbI Beero oOpa3zoBaTejibHbIE
padoTsI padoTsl
pecypchl
Pazgen 1. DUSUKA U METO/1IbI HAYYHOT'O ITIO3HAHUSI
1.1 ®du3nKa U MEeTO/Ibl HAYYHOTO ITO3HAHUS 2 bubmmorexa HOK
' A Y https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 2
Pazgen 2. MEXAHUKA
Bubmuoreka IIOK
2.1 K 5
HHeMatiia https://m.edsoo.rw/7f41bf72
bubmmoreka [IOK
2.2 7
Aunamiia https://m.edsoo.ru/7f41bf72
bubnuoreka IIOK
2.3 3 6 1 1
AKOHBL COXPATICHHA B MEXATHIE https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 18

Paszpen 3. MOJIEKYJIAPHAA ®PU3UKA U TEPMOJAUNHAMMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUY €CKON 9 1 bubmuoreka [JOK
' TEOpUu https://m.edsoo.ru/7f41bf72
bub6mmoreka [IOK
3.2 10 1
OCHOBEI TEPMOMHAMHKH https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHUSI BEILECTBA. 5 bubmunorexa [IOK

®da3oBble MEPEXOAbI

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




Uroro no pasgeny

24

Paznen 4. JJIEKTPOAUHAMUKA

4.1 DJIeKTpOCTaTHUKA 10 bubmotexa HOK
' eKIpOC https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN JIEKTpUYECKUI TOK. TOoKH B 12 bu6mmoreka [JOK
' pa3IUYHBIX cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazpeny 22
PezepBHOE BpeMmst 2
OBUIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 68




11 KUIACC

KosnuecTBO 4acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM (uudposbie)
Ne i/t Kontpoasusie | IpakTHueckue
NMPOrpamMmblI Bcero oOpa3zoBaTejibHbIE
padoThI padoThI
pecypcsbl
Pazpen 1. JJIEKTPOANMHAMUKA
11 MaruauTtHoe noJjie. DJIeKTpOMarHuTHas 1 | 3 bubmmoreka [IOK
' WHIYKIIHS https://m.edsoo.ru/7f41¢97¢
Uroro no pazpeny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
1 MexaHn4yeckue U 3J1€KTPOMarHuTHHIE 9 | bubauoreka [{OK
’ KoJIeOaHus https://m.edsoo.ru/7f41c97¢
29 MexaHn4yecKkHe U 3JIEKTPOMarHuTHhIE 5 | bubnmnoreka [IOK
’ BOJIHEI https://m.edsoo.ru/7f41¢97¢
Bubmnoreka IIOK
2.3 (0) 10 3
A https://m.edsoo.ru/7f41c97¢
Uroro no pazpeny 24

Pa3aen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH

11 OCHOBBI CIELIUATIBHON TEOPUH 4 | bubmmoreka [JOK
OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pasneny 4
Paznen 4. KBAHTOBASA ®U3UKA
4.1 DJeMeHThl KBAaHTOBOM ONTUKHU 6 bubmorexa HOK

https://m.edsoo.ru/7f41¢97¢




Bbubnmoreka IIOK

4.2 C 4
TPOCHHC aToMa https://m.edsoo.ru/7f41c97¢
bubmmnoreka IIOK
4.3 A 5
TOMHOE AAPO https://m.edsoo.ru/7f41¢97¢
Utoro no pazneny 15

Paszpen S. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 DeMeHTHl aCTPOHOMHUH U acTPO(PU3UKH 7 Bubmiorexa LIOK
https://m.edsoo.ru/7f41¢97¢c

Hroro no pazneny 7
Pa3nen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0maromee TOBTOpEHUE 4 ngg;;tgsoliroui 41e97c
Hroro no pasneny 4
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68







IHOYPOYHOE IIVIAHUPOBAHUE

10 KJIACC
KoauvecTBO 9acoB DJIeKTPOHHBIE

Ne Hara nudposbie
Tema ypoka KonTtpoabnbie | IlpakTuueckue

n/n Beero u3ydeHusi | oOpa3oBaresibHbIE

padoThbl padoThI
pecypcsl
®duzrka — HayKa 0 IpUpoJIeE.
1 Hayunslie MCTZI[I)I HO?I?HE?HI/I}I 1 bubanorexa LOK
Y https://m.edsoo.ru/ff0c32e2

OKpY>KaloIIero Mupa
Ponb n Mmecto ¢pusuku B

) dbopMUpOBaHUH COBPEMEHHOM | Bubnuotexa [IOK
HAy4YHOU KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOMN AEeITENRHOCTH JIFOIEN
MexaHndeckoe ABUKCHUE.

3 OTHOCUTENBPHOCTh MEXaHUYECKOTO 1 bubmuoreka [{OK
nBuxeHus. [lepemenienue, CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE NIPSIMOTMHENHOE 1 bu6mmoreka LIOK
JIBHOKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE IPAMOJIMHENHOE | bu6moreka [JOK
IBWKCHIE https://m.edsoo.ru/ff0c372¢

6 CBoOoaHoe majzieHue. Y CKOpeHue 1 bubnuoreka [JOK
CBOOOIHOTO TaJIEHUS https://m.edsoo.ru/ff0c39¢cc
KpuposnHeitHOEe ABUKEHHUE.

7 JIBM>XKeHNE MaTepUabHOW TOYKH T10 1 bubmorexa LIOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Tpunnun orHocuTensHOCTU [Nanunes. 1 bubnuoreka [{OK




NnepuuanbHbpie cUCTEMBI OTCUETA.
[Tepser1it 3akon HeroToHA

https://m.edsoo.ru/ff0c3bel

Macca tena. Cuna. [TpuHuun

bubmmoreka IIOK

Touku. Teopema 00 UBMEHEHUU

KHHETHYECKON SHEPruu

9 CYIIEPIO3HLIMHN CHII. BTOpOH 3aK0H
yrep P https://m.edsoo.ru/ff0c3be8
HproToHa 11t MaTeprualibHON TOYKH

10 Tperun 3akoH HeroToHa s Bubnuorexa [IOK
MaTEepUAIIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCeMUPHOro Tarorenus. Cuna

1 I as bubnuoreka [JOK
TsKkecTH. [lepBas kocmMuueck

P https://m.edsoo.ru/ff0c3d00
CKOpOCTh

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

" . P bd P BuGsnorexa [TOK

WJla CONPOTHUBIICHHS TIPH JIBUIKESHUH
p p https://m.edsoo.ru/ff0c3{76
TeJa B KUJIKOCTH HJIU Ta3e
[ToctynaTenbHOE U BpamaTeabHOE

14 JIBUKCHHUE a0COJIFOTHO TBEPJIOTO TEJIa. Bbubmmoreka [IOK
MowmenT cunsbl. [Inedo cunbl. Y cnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO Tela
Nmnynbc MaTepuanbHON TOYKH,

15 CHCTEMBI MaTEePUAITBHBIX TOYEK. bu6mmoreka LIOK
Nmnynbe cuiabl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMITyjbca. PeakTuBHOE JBUKEHHUE
PaboTta 1 MOLITHOCTH CHJIBI.

16 Kunernueckas sHeprusi MaTepuaibHON bu6moreka [IOK

https://m.edsoo.ru/ff0c4502




17

IToreHuunanbHas OHCPIrus.

Bubauoreka IJOK




[ToreHnmanbHast SHEPTHSI YIPYTO
neopMHUpOBaHHOM MPYKUHBIL.
[ToTenumanbHast SHEPrHsl Tena BOIU3H
MIOBEPXHOCTU 3E€MIIH

https://m.edsoo.ru/ff0c461a

18

[ToTeHunanpHBIE M HEMOTEHIIMATHHBIE
cuibl. CBsi3b paboTHI
HEMOTEHIHAIBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKOU IHEPTUH CUCTEMBI TeJl.
3aKOH COXpaHEHUs MEXAHUYECKOU
SHEPTHH

Bubmoreka [IOK
https://m.edsoo.ru/ff0c478¢

19

JlaGoparopnas pabota
«HccnenoBanue cBsI3u pabOTHI CHIIBI C
M3MEHECHHEM MEXaHUUECKON YHEPTHH
TeJa Ha IPUMEpe PACTSDKEHHS
PE3UHOBOTO KI'yTa»

20

KonTponpHnas pabota 1o teme
«Kuaematuka. /lmHamuka. 3aKOHBI
COXpPaHEHUSI B MEXaHUKE)

Bubauoreka IJOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBI€ [TOJIOKEHUSI MOJIEKYJISIPHO-
KHUHETH4eCcKoi Teopun. bpoyHOBCKOE
newkenue. Jnddysus

Bbubmmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep ABUKEHUS U

B3aMMO/ICH CTBHS YaCTHUIl BEIIECTBA.
Mopaenu cTpoeHHUs Ta30B, KUIKOCTEH
U TBEPABIX TEI

23

Macca monekyn. KonudectBo
BeniecTBa. [loctostHHass ABoraapo




24

TennoBoe paBHOBecue. Temmeparypa




u e€ u3Mmepenue. lllkana remneparyp
Lenbcus

Uneanpnebiii raz 8 MKT. OcHoBHOE

bubmmoreka LIOK

25
ypaBHenne MKT https://m.edsoo.ru/ff0c4fde
AOcomroTHas TeMIepaTypa Kak Mmepa
2% CpeIHEeN KUHETUYECKON SHEPTUU bubmnoreka [JOK
JIBUXKEHUS MOJIEKYJ. Y paBHEHUE https://m.edsoo.ru/ff0cS511e
MenaeneeBa-Kinaneiipona
27 3akon [laxpToHa. ['a30BBIE 3aKOHBI
JlaGoparopnas pabora
)8 «HccnenoBanue 3aBUCHMOCTH MEXAY
napaMeTpaMu COCTOSIHUS
Pa3peKEHHOTr O Ta3ay
29 N3onponeccsl B Hi€albHOM Ia3e U UX bubnuotexa [IOK
rpaduueckoe npeaCcTaBICHNE https://m.edsoo.ru/ff0c570e
BuyTpennss sneprus
TEPMOJUHAMHYECKOU CUCTEMBI U
30 croco0Obl ee u3MeHeHus. KomnaecTso bubnuoreka [JOK
TEIJIOTHI U paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPTHS OJTHOATOMHOTO U€aTbHOTO
rasza
31 B Bbubmmoreka LIOK
U]l TETUIoNepeiaun
A pen https://m.edsoo.ru/ff0c5¢36
VenpHas TEIIOEMKOCTh BEILECTBA.
Bu6auoreka IJOK
32 KonunuectBo TennoTsl npu

TerIonepeaaydc. AI{Ha6aTHLIﬁ nponecc

https://m.edsoo.ru/ff0c5c36




33

HepBbeI 3daKOH TCPMOAWMHAMHUKHU U €T'O
INPpUMCHCHHUEC K U30IIpoLecccaM

Bubauoreka IJOK
https://m.edsoo.ru/ff0cSefc




HeobpaTtuMocTh IpoLieccoB B

bubmmoreka LIOK

.B i

34 HpHpOLE. BTOPOH 3akOoH https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMHUKHU

35 [Mpunnun neticteus u KIIJ[ TemnoBoit bubmmoreka IIOK
MaIllUHBI https://m.edsoo.ru/ff0c600a

36 ukn Kapuo u ero KITJ{

37 DKOJIOTHYeCcKue MpooIeMbl
TEIJIOHEPT €TUKU

18 O6o06maromuii ypok «MonekymsipHas bu6moreka [IOK
¢usuka. OCHOBBI TEPMOIUHAMHUKI https://m.edsoo.ru/ff0c6938
KontponbHas pabota o teme

39 «MomnekymnsipHas ¢puznka. OCHOBBI brbmorexa LIOK

yap ) https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMHUKID)

40 [TapooOpa3oBaHue 1 KOHACHCAITHSI. bu6mmoreka [HIOK
Ucnapenne u kunenue https://m.edsoo.ru/ff0c63b6
AOQcoioTHAsA U OTHOCHUTEIIbHAS

41 BJIAXKHOCTb BO3ayxa. HachllieHHbIN bubmorexa LOK

Ay, TR https://m.edsoo.ru/ff0c64d8
nap
Tepnoe Teno. Kpucrannuueckue u

4 aMop(HbIe Tela. AHU30TPOITHS bu6mmoreka LHIOK
CBOMUCTB KpucTaJIoB. Kuakue https://m.edsoo.ru/ff0c65f0
kpuctayibl. COBpeMEeHHbIE MaTepHallbl
[InaBrieHyre U KpucTaIU3ALUS.

43 VYnenbHas TEIJIOTA NJIABIICHUS brbmorexa LIOK

A ' https://m.edsoo.ru/ff0c6708
CyOmumanust
44 YpaBHECHHE TEILIOBOTO OajaHca bubmmorexa HOK

https://m.edsoo.ru/ff0c6820




OnexTpuszanus Ten. DIeKTPUIECKUU

45 3a JIBa a dJIeK €CK bubamorera LHOK
si. JIBa BU JIEKTPUUECKUX
AL A p https://m.edsoo.ru/ff0c6bcc
3apsiioB
ITpoBOAHUKH, TUDIEKTPUKH U
46 n(];n OPOBOJHUKHA 38.K(I))H COXpaHEHUS bubmmorexa HOK
YHpOBOA ’ P https://m.edsoo.ru/ff0c6bcc
AIEKTPUYIECKOTO 3apsiaa
Bzaumonenctsue 3apsiaoB. 3aKoH
47 Kyiona. TouyeuHbIN JIEKTPUUECKUH Bubmmorexa HOK
Y ' p https://m.edsoo.ru/ff0c6ced
3apsiz
HanpskeHHOCTh 3JIEKTPUISCKOTO
43 nonst. [IpuHUMn cynepno3unuu bu6mmoreka [HIOK
3JIEKTpUYECKUX ToJien. JInnum https://m.edsoo.ru/ff0c6df2
Hampsi)KEHHOCTH
PaGoTa cui aeKTpoCcTaTHYECKOro
49 noid. I[Torennuan. Paznocts bubmmorexa HOK
) tmadt. https://m.edsoo.ru/ff0c6£00
IIOTEHIINAJIOB
[TpOBOAHUKY U TUDJIEKTPUKHU B
50 3JIpeKT OCTaTUYECKOM HOIjIe bubmorexa LOK
p ’ https://m.edso0.1u/ff0c7018
JmanekTpudeckas MpOHUIIAEeMOCTh
bubmmoreka IIOK
51 OnexkTpoeMkocTh. KoHIEeHCaTO
JICKTPOCMIOCTH HACHCATOP https://m.edsoo.ru/ff0c7126
DJEeKTPOEMKOCTh MJIOCKOrO
52 KOHJIEHCAaTOPa. DHEPrus 3apsHKEHHOTO bubmorexa HOK
A pa. p P https://m.edsoo.ru/ff0c72c0
KOHJ/IeHcaTopa
53 JlaGoparopnas pa6ota "MU3mepenue

3JIEKTPOEMKOCTH KOHJieHcaTopa"




54

[TpuHIMT KEHCTBUS U TPUMEHEHNE
KOHJIEHCATOPOB, KOMUPOBAJIBHOT'O




amnmapara, CTpyHHOTO IIpUHTEPA.
DJeKTpocTaTUY ecKasl 3aluTa.
3a3zeMiIeHHE 3JIEKTPOIpUOOPOB

55

DNEeKTpUYECKUI TOK, YCIOBHS €T0
cymiectBoBanus. [IocTOSTHHBIN TOK.
Cuina Toka. Hanpsbkenue.
Comnporusnenue. 3akoH OMa s
y4acTka Ienu

56

[TocnenoBarenbHOE, MapaliebHOE,
CMEIIaHHOE COSAMHEHUE
npoBoaHUKOB. JlabopaTopHas pabora
«/3yueHne CMEmaHHOTr 0 COCTUHEHUS
PE3UCTOPOBY»

bubmoreka [IOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOITHOCTb JIEKTPUYECKOTO
Toka. 3akoH J[>xoyns-JleHua

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

58

3akon OmMa a1 moJgHOM (3aMKHYTOM)
anekTpuueckoit nenu. Koporkoe
3ambikanue. JlabopaTopras pabora
«M3mepenne D/]C ncrouHuka Toka u
€ro BHYTPEHHET'0 CONPOTHUBIICHUS

Bubmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DIIEKTpOHHAS TTPOBOJAMMOCTD TBEPJIBIX
METaJII0B. 3aBUCHMOCTD
COMPOTUBJICHHS] METAIIIOB OT
temrepaTypbl. CBEpXIIPOBOIUMOCTh

60

DJIEKTPUUECKUHU TOK B BaKyyMe.
CBOMCTBA 3JIEKTPOHHBIX ITyYKOB




61

[TonynpoBoHMKH, UX COOCTBEHHAS U
puMecHasi IpoBoIuMocTh. CBOMCTBa
p—n-nepexona. [ToaynpoBoAHUKOBBIE

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




puOOPHI

DIIEKTPUYECKUH TOK B pacTBOpPAxX U

2 pacniaBax 3J1eKTPOJHUTOB. | bubnuoreka LHIOK
DNEeKTPOIUTHYECKAS TUCCOI[UAIIMS. https://m.edsoo.ru/ff0c82ba
DJIeKTpoIn3
DJIEKTPUYECKUH TOK B raszax.

63 CaMoCTOSITEeNhHBIN U 1 bubanoreka [{JOK
HECaMOCTOSITENIbHBIN pa3psid. MomaHus. https://m.edsoo.ru/ff0c84ae
ITimaszma
DneKkTpudecKkue Npudopsl U

64 YCTPOMCTBA U UX MIPAKTUYECKOE | bubnmnoreka [IOK
npuMeHeHue. [IpaBuina TeXHUKU https://m.edsoo.ru/ff0c86fc
06e301macHOCTH

65 O6o0marmuii ypox 1 bubmauoteka [{OK
«ONEeKTPOIMHAMUKA» https://m.edsoo.ru/ff0c88be
KonTponbHas padora o reme

66 «2nextpocratuka. IlocTostHHBIM | bubnmnorexa [IOK
BIIEKTpUYECKHUI TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX CPEIax»

67 PezepBHblil ypok. KoHTponsHas 1 bubnuoreka LIOK
pabora 1o Teme "DneKTpoAMHaAMHKA" https://m.edsoo.ru/ff0c8c56

68 PezepBHbIif ypok. O6o0maronmii ypok 1 bubnmnorexa [IOK

o temaMm 10 kitacca

https://m.edsoo.ru/ff0c8f6¢

OBHIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68




11 KUIACC

Koaun4yecTBo 4acoB DJIeKTPOHHBbIE
Ne Harta nu(ppoBbIe
n/n Tena ypoka Bcero Kontponeubie | - Ipakriieckue u3ydeHusi | oOpazoBaTesibHbIE
padoThI padoThI pecypeni
[TocTosiHHBIE MATHUTBI U X

1 B3auMoielicTBrue. MarHUTHOE MOJIE. 1 bubmmoreka IIOK
BekTop MarauTHOM HHAYKUMH. JInHUK https://m.edsoo.ru/ff0c9778
MarHUTHOW MHYKIIMU
MaruuTHOE€ 1oJjie MPOBOJHUKA C

5 TokoM. OnbIT DpcTena. ! bub6mmoreka [IOK
BzaumojeiicTBue NpOBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGoparopnas pabota «3yuenune | | bu6mmoreka [IOK
MAarHUTHOTO MOJIsL KaTyIIKA C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBE MAarHUTHOTO TTOJIST HAa
MPOBOJHUK ¢ TOKOoM. Cuita Ammepa.

4 JlaGoparopnas pabora 1 | bubnuoreka LIOK
«HccnenoBanue nencTBus https://m.edsoo.ru/ff0c9acO
MMOCTOSTHHOT'O MarHuTa Ha paMKy ¢
TOKOM)

JleicTBMEe MarHUTHOTO MOJIS Ha

5 JBIOKYIYIOCS 3apSKEHHYIO YacCTHUILY. 1 bubnmnoreka [IOK
Cuna Jlopenna. Pabora cumsl https://m.edsoo.ru/ff0c9df4
Jlopeniia

6 OnekTpoMarHuTHas HHayKnus. [loTok 1

BEKTOpa MarHuTHOu uHaykuu. 3C




WHAYKUIHUH. 3aKOH 3JIEKTPOMArHUTHOU

nnaykuuu dapages

JlaboparopHas pabora

bubmmoreka IIOK

7 «HccnenoBanue SBICHUS
. https://m.edsoo.ru/ff0cal 50
AJIEKTPOMArHUTHOW WHITYKITUW
MNHnykTuBHOCTH. SIBIEeHHE
g camouHAykuu. D C caMOUHIYKIHUH. bu6mmoreka [IOK
OHeprus MarHUTHOTO MOJISI KaTYIIKH C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHuTHOE I10JIe
TexHuyeckne yCTpoucTBa U UX
IIPUMEHEHHE: TIOCTOSSHHBIE MArHUTBHI,
9 3JEKTPOMArHUTHI, IJIEKTPOABUTATEND,
YCKOPHUTEIH 3JIEMEHTapHBIX YaCTHII,
WHIyKIIMOHHAS TI€Yhb
10 O6o6maromuii ypok «MarautHoe bu6moreka [JOK
nosie. DIEeKTPOMArHUTHAsE MHY KLU https://m.edsoo.ru/ff0cab82
KoHnTponbsHas pabora 1o Teme
Bubauoreka IJOK
11 «MarsHuTHoe 1oiJe.
https://m.edsoo.ru/ff0cadS8
DJIeKTpOMarHUTHasE UHTYKLIHS»
CB00OOIHBIE MEXaHUYECKHUE
kosneOanus. ["apmMmonnueckue
bubmmoreka IIOK
12 KoJeOaHus. Y paBHEHUE

TapMOHUYECKUX KOJIeOaHU.
ITpeBparnienue sHepruu

https://m.edsoo.ru/ff0caf06




13

JlaGoparopnas pabota
«WccnenoBanue 3aBUCUMOCTH
Tepruoia MajbiX KojieOaHuil rpy3a Ha
HUTHU OT AJIMHBI HUTHU U MACCBhI rpy3a»




KonebatenbHubn KOHTYp. CBOOOIHBIE

QJICKTPOMArHuTHBIC KOJIeOaHUs B

butmmoreka [IOK
14 HJIeaJTbHOM K0JIeOaTeIIbHOM KOHTYpE.
https://m.edsoo.ru/ff0cb820
AHJIOTHS MEXTY MEXaHUIECKHUMH U
3JIEKTPOMATrHUTHBIMU KOJECOaHUSIMHA
®opmyna TomcoHa. 3akoH
15 coxpane sHep CAILHO bubnuoreka [JOK
XPaHEHUS SHEPTUU B HACATTbHOM
https://m.edsoo.ru/ff0cb9c4
KoJie0aTeTbHOM KOHTYpE
IIpencraBnenue o 3aTyXaromnmx
KoJieOaHusX. BeIHYKIeHHBIC
bubmmoreka IIOK
16 MexaHn4deckue Konebanus. Pesonanc.
https://m.edsoo.ru/ff0cbb86
BrinyxeHHbIE 2JIEKTPOMArHUTHBIE
KoJieOaHus
Ilepemenubin Tok. CHHYCOUTATBHBIN
MEPEMEHHBIN TOK. MOITHOCTh
bubmmoreka IIOK
17 MMEPEMEHHOT0 TOKa. AMIUTUTYHOE U
https://m.edsoo.ru/ff0cbd34
JIEVCTBYIOMIEE 3HAUCHUE CHITBI TOKA U
HaIpsOKSHUS
Tpancdopmarop. [IponssoacTso,
18 nepeaava v norpedieHne
3JIEKTPUY €CKOM IHEPTUU
YCTpoiCTBO U TPAKTUUECKOE
19 MPUMEHEHHUE IJIEKTPUUECKOr0 3BOHKA, bubmoreka [JOK

reHeparopa IepeMeHHOro TOKa,
JIMHUW 37EKTponepenay

https://m.edsoo.ru/ff0cc324




20

DKOJIOTUUECKHUE PUCKH TPU
MIPOU3BOJICTBE AIEKTPOIHEPTUH.
Kynbrypa ucnonb3oBanus




3JIEKTPOIHEPTHU B TTOBCEIHEBHOU

KU3HU

Mexannueckue BOJIHBI, YCJIOBHUA
pacnpoctpanenus. [lepuon. Ckopocthb

bubmmoreka IIOK

21
pacupoCcTpaHEeHUS U JIIMHA BOJIHBI. https://m.edsoo.ru/ff0ccad4
[Tonepeunble U NPOAOJIbLHBIE BOJIHbI
2 3Byk. CkopocTh 3ByKa. | poMKOCTh Bubnuotexa LIOK
3ByKa. BricoTa Tona. TeMOp 3ByKka https://m.edsoo.ru/ff0cccOc
DJIEKTPOMarHUTHBIE BOJIHBI, UX
23 CBOMCTBA U CKOpOCTh. IlIkana bubamorexa LHOK
P ' https://m.edsoo.ru/ff0ccfe0
SJIEKTPOMArHUTHBIX BOJTH
[IpuHIMIBI pagroCBI3U U
24 TeneBuAcHUs. Passutue cpeacTs
cBsizu. Paanonokanus
25 KonTponbHnas padora «Konebanus u bubnuotexa LIOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpssMmonuHeitHOE pacnpocTpaHeHue
2 CBETa B OJHOPOJHOU cpejie. bu6mmoreka LIOK
ToueuHbld HICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxxkeHnne cBeTa. 3aKOHBI
27 oTpaxeHus csera. [locrpoenue bromorexa LIOK
P ' P https://m.edsoo.ru/ff0cd4e0
M300pakE€HUH B IIJIOCKOM 3€pKalie
[Ipenomnenune cera. [lonHoe
78 BHYTpEHHEE oTpaxeHue. [IpenenpHbin bu6mmoreka [IOK

YT0JI MOJITHOTO BHYTPEHHETO
OTpaKCHUS

https://m.edsoo.ru/ff0cd7{6




29

Jlaboparopnas pabora «3mepenue

Bubauoreka IJOK




IoKa3aTeJisd MMPCIIOMIICHHA CTCKJIa»

https://m.edsoo.ru/ff0cd67a

JIunssl. [loctpoenue n3obpaxkeHuii B

bubnuoreka [JOK

30 nuH3e. Popmyna TOHKON JIMH3HI.
pMy https://m.edsoo.ru/ff0cddle
YBenuueHue JTUH3bI
JlaGoparopnas pabora
31 «HccnenoBaHue cBOMCTB
n300pakeHU B JIMH3aX»
Hucnepcus ceta. Ca0XXHBIA cOCTaB
1 oenoro ceeta. LBer. JlabopaTopHas
pabota «Habmronenue nucnepcuun
CBETa»
13 Hurepdepenuus ceera. Audpakius bu6moreka [JOK
cBeta. /{ndpakuronnas pemeérka https://m.edsoo.ru/ff0ced22
14 IlonepeyHOCTh CBETOBBIX BOJIH. bubnuotexa LIOK
[Monapuzanus ceera https://m.edsoo.ru/ff0cf02e
15 Onrtuueckue npudopsl U yCTPOCTBa U
yCJIOBHS UX 0€30MacHOro NpUMEHEHUs
['panuIel MPUMEHUMOCTH
16 KJaccudeckou MexaHuku. [loctymaTsl bubanoreka I{OK
CHenraIbHON TEOPHUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIBHOCTH
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH.
37 3 bubnuoreka [JOK
aMeJJIeHue BpEMEHHU U COKpaIeHUE
P P https:/m.edsoo.ru/ff0cfa42
JUTUHBI
DHeprus U UMIYJIbC PEISITUBUCTCKOU
bubmmoreka IIOK
38 yacTulbl. CBsI3b MacChl ¢ SHEPTUEH U

HMITYJIbCOM. 3Hepr1/151 IIOKOA

https://m.edsoo.ru/ff0cfc68
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KonTtponbshas pabora «Onrtuka.

Bubauoreka IJOK




OCHOBBI CcHIElIUAIBHON TEOPUHU

OTHOCHUTCIIBHOCTHU»

https://m.edsoo.ru/ffOcf610

®otonbl. Popmyna [Inanka. Dueprus

bubmmoreka IIOK

40
Y UMITYJIbC (pOoTOHA https:/m.edsoo.ru/ff0cfel 6
OTKpBITHE U HUCCIIeTOBaHUE Eu6 10K
nOIMoTEKa
41 .0 A.T.
porodperxta. Ombitel https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHEI hoToddPekra. YpaBHEHHE
poroob P Bu6mmorexa IJOK
42 DunHmrenHa 11t Gotodddekra.
https://m.edsoo.ru/ff0d015¢
«KpacHast rpanuma» gorosddexra
Jasnenue ceera. OnwiTel I1. H.
43 JleOGeneBa. XMMHUYECKOE ICUCTBHUE bubmmorexa [TOK
AEBA. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHn4eckue ycTpoucTsa u
MPaKTHYECKOE TPUMEHEHHUE:
44
dboTor51eMeHT, HOTOAATUHK,
coTHeYHas OaTapesi, CBETOHO]T
45 Pemenne 3agad mo TeMe « DJIIEMEHTHI Butmmoreka [IOK
KBAHTOBOM OIITHKH https://m.edsoo.ru/ff0d0302
Mogens atoma Tomcona. ONBITH
46 Peszepdopra no paccesHUIO (-4acTH bubmorexa [TOK
PYOPA P t https://m.edsoo.ru/ff0d091a
IInaneTapHast MojieJib aTOMa
bubmmoreka IIOK
47 IT b
OCTYITaTH! Bopa https://m.edsoo.ru/ff0dOafa
W3nydenne u norionieHne GoToOHOB
bubanoreka IJOK
48 IIpY NEPEXOIE aTOMA C OAHOI'O YPOBHS

SHEPIruu Ha Apyroil. Bunel ciekTpon

https://m.edsoo.ru/ff0dOafa
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BoaHoBbIE cBOUCTBaA qaCTHII. Bonubl

Bubauoreka IJOK




ne bpouns. KopnyckymisipHo-
BOJIHOBOU Ayayin3M. CHOHTaHHOE U
BBIHY)KJICHHOE U3JTy4YCHHE

https://m.edsoo.ru/ff0d0ca&

50

OTkpbITHE paAUOAKTUBHOCTH. ONBITHI

Pezepdopaa no onpeneneHno cocraBa

paaArOaKTHBHOTO U3JIYyUCHUA

bubmmoreka IIOK
https://m.edsoo.ru/ff0d0fd2

51

Csowuctsa anbda-, 6era-, raMmma-
u3nydeHus. Binusaue
PaIrOaKTUBHOCTH Ha JKHBBIC
OpraHU3MBbI

52

OTKpbITHE TPOTOHA U HEUTPOHA.
N3oromel. Anbda-pacna.
DNeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnaa. 'aMma-usnyyeHue

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

53

DHeprus CBSI3U HyKJIIOHOB B sijpeE.
Snepubie peakuuu. AnepHbin
peakTtop. [IpoGiemMbl, TepCIIEKTUBHI,
JKOJIOTHYECKUE ACIIEKTHI SICPHOU
SHEPTeTHUKHU

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

54

DneMeHTapHble YacTHLbl. OTKpBITHE
NO3UTpOoHA. MeTobl HAOIIOIEHUS U
pErUCTpalyy 3IEMEHTAPHBIX YACTHULI.
Kpyrasiii ctonn «@yHaaMeHTaIbHbIE
B3auMozeucTeus. Equncreo
(bu3MUEeCKOU KapTUHBI MUPA»

Bubauoreka IJOK
https://m.edsoo.ru/ff0d0e38
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Bun 3Besguoro ueba. Co3sesaus,
SIPKWE 3BE3/Ibl, TUIAHETHI, ©X BUIUMOE
nemkenne. CoaHeyHas cucTeMa




56

Connne. ConHe4vHasi aKTUBHOCTb.
Uctounuk sneprun ConHLA U 3BE3]

57

3Be3bl, X OCHOBHEIE
XapaKTePUCTHKU. 3BE3/IbI TJIABHOU
MOCJIeA0BaTEeIbHOCTH. BHyTpeHHEe
crpoenue 38e311. CoBpeMeHHBIS
MIPEACTABIICHHS O MPOUCXOXKICHUU U
spoaronuu CoJIHIIAa U 3BE3]T

58

Mneunsin [1yTe — Hama ["anakTuka.
[Tonoxenue u npuxenne ConHIA B
Tl'anaktuke. 'anaktuku. YepHelie
JIBIPBI B SIApax rajdakTHK

59

Bcenennas. Pa3z0eranue rajgakTuk.
Teopus bonbemioro B3peisa.
PenukToBOE M3nyUYeHUE.
MeTtaranaktuka

60

Hepemiennpie mpo6aemMbl aCTpOHOMHUH

61

Kontponbshas paborta «D1eMeHThI
aCTPOHOMUU U aCTPODU3UKN

62

O6obmaromuii ypox. Pons ¢pusuku u
aCTPOHOMUH B 9KOHOMHUYECKOH,
TEXHOJIOTHYECKOH, COLIMaIbHON U
ITHYECKOU cpepax AeATeIbHOCTH
YeJI0BEKa

63

O06obmaromuii ypok. Pois u MmecTo
(GU3HUKN ¥ aCTPOHOMUH B
COBPEMCHHOW HAayYHOI KapTUHE MUPa




64

O6o06maromuii ypok. Pois




¢u3nueckoif Teopun B GOPMUPOBAHUU
MPEACTaBICHUHN 0 PU3NUECKON
KapTHHE MHpa

O6o06maromuii ypok. MecTo
¢u3nYecKoil KapTUHBI MUpa B 001IEM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX TIPEJCTABICHUN O IPUPOJIE

6 PesepBHBIN ypok. MarHuTHOE TOJIE. |
DIJIeKTpOMarHUTHAS WH Y KIS
PesepBHbIii ypok. Ontuka. OCHOBBI

67 cnenuaitbHONU TEOpUH 1
OTHOCHTEJIBHOCTH
Pe3epuniii ypok. KBanToBast husuka.

68 aﬂel\feHTBI};lI:())T OHOMMHU H ¢ 1 bubmmorexa HOK

p https://m.edsoo.ru/ff0d1784
acTpoU3UKH
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHHME
OBPA3OBATEJBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

» ®usuka, 10 knace/ Kacesanor B.A., O011ecTBO ¢ OrpaHUYEHHOMN
OTBETCTBEHHOCTHIO «/[PODAY»; AkuinonepHoe ooiiecTBo «3n1arenbcTBO
«IIpocBemieHue»

» ®usmka, 11 knacc/ Kacesaor B.A., O01miecTBO ¢ orpaHuICHHON
OTBETCTBEHHOCTHIO «JIPODAY»; AkuinonepHoe o61iecTBo «M3aaTenscTBo

«IIpocBemenue»

METOANYECKUE MATEPHUAJIBI IJI1d YYUTEJA
[Tporpamma kypca pusuku ans 10—11 kmacco. bazosiii ypoBens (aBTop B.

A. KacbsHOB)

YMK «®Pu3zuka. 10 knacc. bazoBblii ypoBEeHb»

1. ®uzuka. 10 knacc. ba3oBeiil ypoBeHb. Y 4EOHHK € 3JIEKTPOHHBIM
npuiioxenuem (aBtop B. A. KacesHoB).

2. ®uzuka. 10 knacc. bazoBsiil ypoBeHs. MeToauueckoe nocodue (aBrop B.
A. KacpsHOB).

3. ®usuka. 10—11 knaccel. bazoBelit ypoBeHb. TeTpaas 11 1abopaTOpHBIX
pa6or (aBTopsl B. A. Kacesnos, B. A. KopoBun).

4. ®uzuka. 10—11 xmaccel. ba3oBeiil ypoBeHb. KomIekt terpanei miis



KOHTPOJBHBIX pabot (aBTOp B. A. KachsiHOB)
5. ®usuka. 10 knace. Junaktudeckue KapTouku-3a1anus (aBTopel M. A.

VYmakos, K. M. Yiiakos).

YMK «®uzuka. 11 knacc. ba3oBblii ypoBEeHb)»

1. ®uzuka. 11 knacc. ba3oBelit ypoBeHb. YUE€OHUK C AJIEKTPOHHBIM
npuioxenueM (aBTop B. A. KacbsiHOB).

2. ®uzuka. 11 knacc. bazosiil ypoBeHs. Metoaunueckoe nocodue (aBtop B.
A. KacesHOB).

3. ®usuka. 10—11 knaccel. ba3zoBelil yposenb. Terpaab A 1a00paTOPHBIX
pa6or (aBTopsl B. A. Kacesnos, B. A. KopoBun).

4. ®usuka. 10—11 knaccel. ba3zoBeiil ypoBeHb. KoMmIuiekT Terpaneit ais
KOHTpOJIbHBIX pa0boT (aBTOpHI B. A. Kaceksanos, 1. B. Urpsiios).

5. ®usuka. 11 knace. Jlugaktuueckrue KapTouku-3aianus (aBTopsl M. A.

Vmakos, K. M. YVmakos).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
MHTEPHET

1 http://nsportal.ru - connanpHas ceTb paOOTHUKOB 00OPa30BaHMUSI.

2 http://markx.narod.ru/pic/ - ¢usuka B mKoe.

3 http://festival.1september.ru/articles/ - pecTuBab NEeAArOrHYSCKUX UACH

«OTKPBITBIN YPOK».



4 http://www fizika.ru/ - caiT st yaureneir GU3UKHA U UX YICHUKOB.
5 http://www.physics.ru/ - maTepuaisl o pusuke.
6 www . ege .edu.ru - unpopmanmonnsiii nopran EI'D.

7 http :// school - collection . edu . ru / - enunas xomekuus [{OPoB
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