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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke 0a30BOTO YPOBHS Ha YPOBHE CpPEIHEr0 OOIIEro
oOpa3oBaHusl pazpadoTaHa HAa OCHOBE MOJIO)KEHUI M TPEeOOBaHUW K pe3ysbTaTam
OCBOEHHSI OCHOBHOI 00pa30oBaTelbHOW MpOrpaMmel, mpeactaBieHHbIX B OI'OC
COO, a Takxke ¢ yu€tom (enepabHOM padouell MporpaMMbl BOCIIUTAHUS U
KOHLENIMM MpernojiaBaHus yuyeOHoro mnpeamera «Pusuka» B 00pa3zoBaTEIbHBIX
OpraHu3alusax Poccurickon Oenepanuu, pean3 yIOIMMX OCHOBHBIE
oOpa3oBarelbHbIE IPOTPAMMBL.

Copepxanue mnporpaMMbl N0 (U3HMKE HANpaBiIeHO Ha (QOpMUpPOBaHUE
€CTECTBEHHO-HAyYHOW KapTUHbl Mupa oOydarommxcss 10-11 kmaccoB npu
oOydyeHun ux (pu3zukKe Ha 0a30BOM YPOBHE HA OCHOBE CHUCTEMHO -AESITEIbHOCTHOTO
noaxona. IIporpamma mo ¢muke cootBercTBYyeT TpedoBanusiMm GI'OC COO k
IUIAHUPYEMBIM JIMUHOCTHBIM, TPEAMETHbIM U METANpPEAMETHBIM pe3yJbTaraM
oOy4yeHMs1, a TaKXKe YYHUTHIBAET HEOOXOAMMOCTb PEATM3ALUU MEKIPEAMETHBIX
CBs3El (PMBUKM C €CTECTBEHHO-HAYyYHBIMU YyUe€OHbIMH HpeameramMu. B  Helt
OTIPEIENSIOTCS. OCHOBHBIE II€JTM M3YyU€HHUsl (PU3MKM HAa YpOBHE CPEAHEro OOIero
oOpa3oBaHusl, IJIAHUPYEMbIE PE3yJIbTaTbl OCBOCHUS Kypca (U3HMKHU: JTUYHOCTHBIE,
MeTanpeaMeTHbIe, TPEeAMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma o puzmke BKIIOYAET:

e IUIAHUPYEMBbIE pe3yJbTaTbl OCBOCHUS Kypca (U3UKU HA Oa30BOM YPOBHE, B

TOM YHUCJIE TPEAMETHBIE PE3YbTATHI IO I'0J1aM 00yUYEHUS;

e coJiepxkaHue yueOHoTOo npeamera « Guzuka» mo rojgam oOydeHus.

du3uka Kak Hayka O HamOoJsiee OOIMX 3aKOHaX MPHUPOJbI, BbICTyHas B
KadecTBe y4eOHOro MmpeaMeTa B IIKOJIe, BHOCUT CYIECTBEHHBIM BKJIAJ B CUCTEMY
3HaHUN 00 okpyxarorieM mupe. [IkonbHbINA Kype GU3UKH — CUCTEMOOOPa3 YOI
JUIsI €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUECKUE 3aKOHBI
JeKaT B OCHOBE TMPOIIECCOB W SIBJCHHWM, W3y4aeMbIX XHUMHEH, OHOJIOTHEH,
busudyeckoir reorpaduert u acTpoHomued. lcmonp3oBaHMEe W AKTHBHOE
npuMeHeHne (QU3NUECKUX 3HAHUWA  OMNpeNersieT XapakTep MW pa3BUTHE
Pa3HOOOPA3HBIX TEXHOJIOTHH B cdepe HHEPreTHUKH, TPAHCTIOPTa, OCBOEHUS
KOCMOCa, TIOJYYEHHs] HOBBIX MAaTEpHaliOB C 3aJlaHHBIMU CBOMCTBAMU W APYTHUX.
N3yuenne (U3NKM BHOCUT OCHOBHOM BKJIaA B (POPMHUPOBAHUE €CTECTBEHHO-
Hay4YHOU KapTUHBI MHpa oOydaroumxcs, B (OpMHUPOBAHHE YMEHUI NPUMEHSTh
Hay4HbIH METO]I O3HAHUS [TPH BBITIOJIHEHUH MU Y4EOHBIX UCCIIEJOBAHUIA.

B ocHOBY kypca (u3mku 18 ypOBHA CpeaHEro oO0Iero oOpa3oBaHUS
IOJIOKEH PAN WAEH, KOTOpPbIE MOJKHO paccMaTpuBaTh Kak IPHUHLUIBI  €ro
HNOCTPOEHHSI.



Hoes yenocmuocmu. B COOTBETCTBUHM C HEW KypC SIBISIETCS JIOTUUECKHU
3aBEpUIEHHBIM, OH COJIEPIKUT MaTepHai U3 BCEX pa3leNioB (PU3MKU, BKIIOUAET Kak
BOIPOCHI KJIACCUYECKOMN, TAK U COBPEMEHHOU (DU3UKH.

Hoes cenepamzayuu. B cOOTBETCTBUM € HeW MaTepual Kypca (GHU3UKU
oObenmuHEH BOKPYr ¢u3myeckux Teopuil. BemymmwMm B Kypce sBiseTcs
dbopmupoBaHHe MPEICTABICHUNA O CTPYKTYPHBIX YPOBHAX MATEpUU, BEILECTBE U
HoJIE.

Hoes eymanumapuszayuu. EE peanuzanus NpeANonaracT HUCIOJIb30BaHHUE
TYMaHHUTapHOTO TOTEHIHANa (U3UYECKOW HAYKH, OCMBICIICHUE CBA3U Pa3BUTHS
¢u3ukn Cc paBUTHEM OOIIECTBA, a TaKkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTUYECKUMHU PO OIIEMaMH.

Hoes npuxnaouoti  manpaenennocmu. Kypc ¢duzuku  mpeanosaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHYECKHX M TEXHOJOTHUECKUX MPUIIOKEHUN
U3YYECHHBIX TEOPUIN U 3aKOHOB.

Hoess sxonocuzayuu peanusyercs MOCPEICTBOM BBEIEHUS DIIEMEHTOB
CONIEpXaHMs], TIOCBAIIEHHBIX HKOJOTMUYECKMM TMpoOJieMaM COBPEMEHHOCTH,
KOTOPBIE CBS3AHBI C Pa3BUTHEM TEXHUKU W TEXHOJOTHH, a TakkKe 0O0CYKICHHUS
po06JieM pallMOHATBHOT O TPUPO/I0OIB30BAHUS U IKOJIOTUYECKOM 0€30MaCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMU Kypca (PU3MKHM Ha ypOBHE CpPEIHEro OOLIEro
oOpa3oBaHusi ABISIIOTCA (pu3MUYecKue Teopuu (PopMUpOBaHUE MPEACTABICHUN O
CTPYKTyp€ MOCTPOCHUS (pU3MuecKkor Teopuu, pojau (GyHIaMEHTAIbHBIX 3aKOHOB U
OPUHIMIIOB B  COBPEMEHHBIX TMPEACTABICHUSX O TMPUPOJAE, TPaHUIAX
NPUMEHUMOCTHA TEOPHIA, JJIi OIHCAaHWS ECTECTBEHHO-HAYYHBIX SIBJICHUN W
MIPOIIECCOB).

CHCcTeMHO-1eATENbHOCTHBIN MOAX0JI B Kypce (U3MKH peaTu3yercs Mpexke
BCETO 3a CUET OpraHu3ali SKCIEPUMEHTAILHOU JESTEIIbHOCTH O0YJarolMXCs.
Jnst 6azoBoro ypoBHS Kypca (UMBHKH — OTO HCTOJb30BAaHUE CHUCTEMBI
(pOHTAIBLHBIX KPATKOBPEMEHHBIX OSKCIIEPUMEHTOB U JIAOOPATOPHBIX padoT,
KOTOpBIE B mporpamme 1o ¢Gu3uKe 0ObEAMHEHBI B OOIIMK CIMCOK Y4EHHYECKUX
NpaKkTUUYeCKUX paboT. BeiieneHue B ykazaHHOM IepeuHE J1abOpaTOpHBIX PadoT,
NPOBOAUMBIX JJIE KOHTPOJIE M OLEHKHU, OCYHIECTBISICTCSI y4aCTHUKAMHU
00pa3oBaTeILHOTO TMpoIlecca HCXOAS W3 OCOOCHHOCTEH IUTAHUPOBAHUSA M
ocHamieHus KaOumHeta (Qu3umku. Ilpum sToM  obOecreynMBaeTCs  OBJAJICHUC
OOyJaronMMHCs yYMEHUSMH TPOBOJIUTh KOCBEHHBIE M3MEPEHUS, HCCIICA0BAHUS
3aBHCUMOCTEH (PM3UYECKUX BEIMYMH M IIOCTAHOBKY OIIBITOB TIO TIPOBEPKE
MIPEIJIOKEHHBIX THITOTE3.

bonbioe BHHUMaHWE yHaeTsIeTCd PEIICHUI0 Pacu€THBIX M KauyeCTBEHHBIX
3anad. [Ipu 3ToM a1 pacy€THRIX 3a7a4 MPUOPUTETOM SIBJIIOTCS 3a/la4u C SIBHO
3aJIaHHOM (PMBUYECKOI MOJIENbIO, MTO3BOJISIIOIIME TPUMEHSITh N3YUCHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pa3Jiena Kypca, TaK U WHTErpHUpYs 3HAHUS U3
pa3HbIX pa3aenoB. [yl KaueCTBEHHBIX 3a7au NPUOPUTETOM SIBIISIIOTCS 3a/1aHus Ha
OObsICHEHHE TPOTEKaHUs (PU3UYECKUX SBJICHHA M MPOLECCOB B OKPYKAIOLICH
KHU3HU, TpeOyromme BbIOOpa (U3MUECKOW MOMENU IJisi CUTYyalud MPaKTHKO-
OPUEHTHPOBAHHOT O XapakTepa.
B cootrBerctBunm ¢ TtpeboBanmsimu  PI'OC COO Kk martepuanbHO-
TEXHHYECKOMY oOecreueHut0 y4eOHOro rmporecca 0a30Bblii ypOBEHb Kypca
¢u3UKK HA YPOBHE CpEIHEro 001Iero 00pa3oBaHus JOJDKEH N3Y4aThCsl B YCIOBHUSAX
NpeIMETHOro KaOuHeTa (PU3MKU WM B YCJIOBUSIX MHTETPUPOBAHHOTO KaOMHETa
NpeIMETOB €CTECTBEHHO-HAyYyHOro IHKiIa. B kabunere (GU3MKU HOKHO OBITH
HEoOXoauMOe J1IabopaTopHOE OOOpPYIOBaHWE /Jisi BBINOJHEHHSI YKa3aHHBIX B
nporpamMMe no (pu3rke y4eHHYECKUX MPAKTUYECKUX pabOT U JAEMOHCTPAIIMOHHOE
000pyI0BaHUE.
JlemoHCcTpanmonHoe obopynoBanue (HOPMHUPYETCS B COOTBETCTBUU C
OPUHIMAIIOM MUHUMAJIbHOM JIOCTATOYHOCTH M  00ECIEYMBAET IOCTAHOBKY
NEPEUYUCIICHHBIX B TporpaMme 1Mo (HU3MKE KIIOUEBBIX JIEMOHCTpAUUN s
UCCIICIOBAHUSI  M3yYaeMbIX SIBICHUH W  TPOIIECCOB, OMIUPHYECKUX U
(byHIaMEHTATLHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.
JlaboparopHoe 000pyAOBaHHE [JIsi YUYEHHUUECKHMX IPAKTUYECKUX paboT
dbopmupyercst B BUle TEMATUYECKUX KOMIUIEKTOB U OOECTICUMBAETCS B pacuére
OJIHOTO KOMIUIGKTa Ha JBYX oOydaronmxcs. TeMaTHuecKne KOMILICKTHI
7a00paTOpHOTO O00OPYNOBaHUSI JOJDKHBI OBITH TMOCTPOCHBI HAa KOMILIEKCHOM
UCIIOJIb30BAaHUN AHAJIIOTOBBIX M IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBbHBIX CUCTEM B BUIE IU(DPOBBIX 1a00paTOPHUIA.
OCHOBHBIMY LIETSIMH 3y4eHUS GU3UKH B 0011IEM 00pa30BaHUU SIBIISIOTCS
o (GopMHpOBaHHE HWHTEpPECa W CTPEMJICHUS OOYYAIOIMXCA K HAYIHOMY
U3YYCHHUIO TPUPOJIBI, PA3BUTHE WX HHTEIUICKTYaJIbHBIX M TBOPUYECKHUX
CIOCOOHOCTEH;

e pPa3BUTHE NPEJCTABJIICHUA O HAYYHOM METOJIE IMO3HAHUS U (POPMHUPOBAHUE
UCCJIEIOBATENHCKOT0 OTHOIICHUS K OKPY)KAIOIMM SIBJICHUSIM;

e (GopMHpOBaHHE HAYYHOIO MHPOBO33PEHHS KaK pe3yibTaTa H3y4YeHHUs
OCHOB CTPOEHUS MaTepuu U GyHIaMEHTATHHBIX 3aKOHOB (DU3UKHY;

o (¢opMHpOBaHNEC YMEHHH OOBSCHATH SBJICHHS C  HCIOJIb30BaHUEM

bu3nIeCKUX 3HAHUI ¥ HAYIHBIX JIOKA3aTeIIbCTB;

o (GopMHpOBaHHNE TPEICTABICHUNA O POJHM (DU3UKHU I Pa3BHTHUSL JIPYTUX

€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTUH.

JlocTukeHue 3THX Lenell oOecrieuynBaeTcss pelieHneM CIEAYIONMX 3a/1ad B
npolecce n3ydeHus Kypca GU3uKa Ha YPOBHE CPEIHET0 00I1Iero 00pa3oBaHus:



e TpUOOpPETEHME  CHCTEMBl  3HaHMK 00  oOmmx  (U3HUECKHX
3aKOHOMEPHOCTSIX,  3aKOHaX, TEOPHSIX, BKIIIOYAsi ~ MEXaHUKY,
MOJIEKYJSIPHYIO  (DM3HKY, ODJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTHI aCTPOU3UKH;

o ¢opMHpOBaHME YMEHMH TPUMEHITh TEOPETUYECKUE 3HAHUSA JJIs
oObsicHeHUs! (IBUYECKUX SBJICHUH B TPUpPOAE M JUIA TNPUHATHUA
IIPAKTAYE€CKUX PELICHNUN B IIOBCEIHEBHOW )KU3HU;

e OCBOCHHE CIOCOOOB pEIICHHS pa3IMYHBIX 3a7ad C SBHO 3aJ[aHHOM
¢u3nyeckoil MoIeNblo, 3a4ay, MOAPA3yMEBAIOIIMX CAMOCTOSTENHLHOE
co3/ianue (pu3nuecKoif MOJeNH, afieKBaTHON YCIOBUSM 33/1a4H;

e TIOHMMaHWe (U3NUECKHX OCHOB M TPUHIIMIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUUECKHX IMPOIIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
Cpeay;

e OBJIAJICHUE METOJAMHM CaMOCTOSITENILHOTO IUIAHUPOBAHUSI U TPOBEACHHUS
($U3UYECKNX SKCIEPUMEHTOB, aHajIM3a W HHTEpHpeTanuu WHGOpMAIHH,
OTIpEIEIECHNUS JOCTOBEPHOCTH MTOIYYEHHOTO PE3YJIbTATA;

e CO3JlaHME YCJIOBUU JJISi Pa3BUTUSI YMEHUH NPOEKTHO-HCCIIeI0BATEIbCKOH,
TBOPYECKOU e TETHHOCTH.

Ha usyuyenme ¢usuku (0a30Bblii ypoBEHb) Ha YpPOBHE CPEIHErO OOLIEro
obOpazoBanust otBoauTcs 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEZIEIIO).

[lpennaraemeiii B mporpaMme 1O (U3UKE MEPEYCHb JIAOOPATOPHBIX U
NPAKTUYECKUX PabOT SBISIETCS PEKOMEHIIOBAHHBIM, YYUTENb JENIaeT BBIOOP
NPOBEACHUST J1a0OPATOPHBIX PadOT U ONBITOB C YYETOM WHIUBUAYATBHBIX
0coOeHHOCTeN 00yJaroMXCsl.



COAEP>KAHUE OBbYYEHUA
10 KJIACC

Paszgenl. ®u3uka u MeTOAbI HAYYHOT O IO3HAHUSA

dusrka — Hayka O mnpupoje. HayuHpie MeTOIBI MO3HAHUS OKPYXKAOILIETO
mupa. Posp 3KkcnmepumMeHTa W TEOpUM B NPOLECCE TO3HAHUSA MPUPOJBI.
DKCHepuMEHT B (pr3mKe.

MoenvpoBanue (QU3NMUECKUX SIBICHUI W mpoleccoB. HayuHble rumortesbl.
®duznueckue 3aKOHBI U TeOpUU. [ paHUIBI IPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[IpyHLMIT COOTBETCTBUS.

Pomp u mecto pu3uku B popMUpOBaHMHM COBPEMEHHOM HAay4yHOU KapTHHBI
MHpa, B IPAKTUYECKOU JEATETbHOCTH JIFOJEH.

Jlemoncmpayuu

AHaJIOTOBBIE W LHUQPPOBbIE H3MEPUTEIIbHbIE NPHUOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Pa3nen2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe aBukeHuE. OTHOCUTEILHOCTh MEXAaHUYECKOI'O JIBUYKEHUS.
Cuctema otcuéra. Tpaekropus.

[lepemerienne, CKOpOCTh (CpedHsisi CKOpPOCTh, MIHOBEHHAs CKOpPOCTb) H
YCKOPEHUE MaTrepuajlbHOM TOYKH, MX IPOCKLIMU Ha OCH CHUCTEMBI KOOPJMHAT.
CroxeHue rnepeMenieHnii U CI0KEHUE CKOPOCTEM.

PaBHOMepHOE M paBHOYCKOpPEHHOE MpsIMOJIMHEHOe NBIKeHue. [paduku
3aBUCUMOCTH  KOOPJMHAT, CKOPOCTH, YCKOPEHMS, IIyTU W IEPEMEIICHUS
MaTepUaJIbHON TOYKHU OT BPEMEHH.

CBo0OoHOE MajieHrne. Y CKOpEeHHUE CBOOOHOTO MafCHUS.

KpuBosmHeliHOe  nBWKEHME. JIBW)KEHHWE  MaTepUAIBbHOM  TOYKM IO
OKPYXHOCTH C MOCTOSIHHOW MO MOJIYJIIO CKOPOCThIO. YTJIOBAasi CKOPOCTb, JINHEWHAS
ckopocTsb. [lepuoa u yactota oopateHus. LIeHTpoCcTpeMUTENbHOE YCKOPEHHUE.

TexHnueckne yCTpPOWCTBA M MPAKTHYECKOE NPUMEHEHHE: CIUIOMETP,
JBW>KCHHUE CHAPSII0B, LICTHBIE M PEMEHHBIE ITEPEIAYU.

Llemoncmpayuu

Mopens cuctemsl OTCUETA, WILTHOCTPALMS KMHEMAaTHYECKUX XapaKTEPUCTUK
JIBVDKCHUS.

[IpeoOpazoBaHue IBUKEHUH C UCTIOJIb30BAHUEM IPOCTHIX MEXaHU3MOB.

[lagenue Ten B BO31yXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaOmonenue nBukeHHs Tena, OpPOIIEHHOrO MOA YIJOM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenune yckopeHusi CBOOOIHOTO MaJICHUS.

Hanpasnenne CKOpOCTH PH IBUKEHUM 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomul

N3yyeHne HEpaBHOMEPHOI'O JBVIKEHUS C LEIBI ONPENCIICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanue COOTHOIICHUS MEXAY IyTAMH, NPOWIECHHBIMU TEJIOM 3a
IIOCJICIOBATENbHbBIE PABHBIE IIPOMEKYTKM BPEMEHU IIPU PaBHOYCKOPEHHOM
JIBUKEHUHU C HAYAIIbHOU CKOPOCTBIO, PABHOM HYJIIO.

N3yuyeHne NBUKEHUS IIApPUKA B BA3KOM KUIAKOCTH.

N3ydeHne qBUKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[IpuHuun  otHocutensHOocTH  [aymaned.  llepBeii  3akoH  HeroToHAa.
HNuepruaibHbie CUCTEMBI OTCYETA.

Macca tena. Cuna. [lpunuun cynepno3unuu cwi. Bropoit 3akon Herorona
JUISL MaTepUaIbHOM TOUKK. Tperuit 3akoH HprOTOHA 111 MarepuanbHbIX TOYEK.

3akoH BcemupHOro miroteHuss. Cuna Tsbxkectd. llepBag kocMuueckas
CKOPOCTb.

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

Tpenue. Buapl 1penus (Mokosi, CkojbxeHus, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpEeHUsl CKOJIbKEHUS U cuiia TpeHust nokost. Koadduuuent tpenus.
Cuiia conpOTHUBIICHUS IPH IBUKEHUH TENA B )KUIKOCTH UJIH Ta3e.

[locTynarenbHo€ 1 BpanarelibHOE ABUKEHHE a0COJIFOTHO TBEPAOT O TENA.

MoOMEHT CHIIBI OTHOCUTENBHO OCH BpaumeHus. Ilnedo cunbl YcnoBus
paBHOBECHS TBEPAOTO TENA.

TexHnueckne yCTpOMCTBA W TNPAKTUYECKOE IPUMEHEHHUE: IOAIIMITHUKH,
JBU>KECHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenve nnepuuu.

CpaBHeHUE MacC B3aMOIEUCTBYIOIIMX TEJ.

Bropoi 3akoH HeroTOHA.

N3mepenne cui.

ClioxeHnue CHiL

3aBUCHUMOCTbD CUJIBI YIIPYTOCTH OT AehOpMaIIHH.

HesecomocTs. Bec Tena rmpu yCKOpEHHOM NOAbEME U TTAJIEHUH.

CpaBHeHUE CUII TPEHHUS TIOKOS, KAYEHUSI U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPOTO Tea. Buabsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomboi

N3ydenne nemkeHust Opycka o HaKJIOHHOM TIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOWIUX B MPYKUHE U
pe3uHOBOM 0Opa3ziie, 0T uX aedopmarium.

HccnenoBanue ycloBUKM pPaBHOBECHS TBEPIOTO TENd, HMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3aKkonvl cOXpaneHus 8 MexaHuKe

Nmriynbe  MaTepualibHOM TOYKM (Tea), CHUCTEMbl MaTepHUAIbHBIX TOYEK.
Nmiiynibe cuibl M1 M3MEHEHUE HMMITyJbCa Tela. 3aKOH COXPAHEHUS HMITYJIbCa.
PeakTuBHOE BUXKEHNE.

Pabora cuibl. MOITHOCTH CHIIBI.

Kunernueckas sHeprusi marepuaibHOW TOYkH. Teopema 00 H3MEHEHUU
KUHETUYECKOU SHEPTUM.

[loTeHunansHas JHEPIHUsl. [ToreHunansHas SHEPrus YIIPYIO
nedbopmupoBaHHOW  TpyxkuHbl.  [loTeHIMalbHAs  3Heprusi Tena  BOJM3U
MOBEPXHOCTU 3EMJIU.

[loTeHUMampHBIE W HEMOTCHUHAIBLHBIE  CUJIBL CBszb  paboOThHI
HEMOTCHIMAIbHBIX CHJI C M3MEHEHHEM MEXAHMYECKOM JHEPrud CUCTEMBI TEIL
3aKOH COXpaHEHUSI MEXaHWYE€CKOU SHEPTHUU.

VYrpyrue u Heyrpyrue CTOJIKHOBEHHUS.

TexHuueckue yCTpOMCTBA U IMPAKTUUYECKOE IMPUMEHEHUE: BOJOMET, KOIIED,
MPY>KUHHBIA TUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHMSI UMITYJIbCA.

PeaktuBHOE IBHXKEHUE.

[lepexo1 TOTEeHIMANTBHOM YHEPTUU B KHHETUYECKYIO U 00OpAaTHO.

Yuenuueckuii sxcnepumenm, 1abopamophsie pabomul

N3yuenne abCOIOTHO HEYIPYroro yaapa ¢ MOMOIIBI JIBYX OJWHAKOBBIX
HUTSHBIX MaSTHUKOB.

HccnenoBanue cBsi3u pabOThI CUIIBI ¢ M3MEHEHUEM MEXaHUYECKOW IHEPTUHU
T€JIa Ha MPUMEPE PACTKEHUSI PE3UHOBOTO KI'yTa.

Pa3nen 3. MoJiekyasipHasi (PM3UKA U TEPMOAMHAMUKA

Tema 1. Ocro6bt MONEKYNAPHO-KUHEMUYECKOI M eopuu

OcCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU U UX OMBITHOE
obocHoBaHue. bpoyHoBckoe paBwkeHue. uddysusa. Xapaktep OBUXKEHUA U
B3aMMOJICVCTBUA YacTHI] BelecTBa. Monelnm CTpOEHHsS Ta30B, XKUIKOCTEH U
TBEPJIBIX TNl U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojeliel. Macca u
pa3Mepbl Mosiekyil. KonnuectBo BemectBa. [loctostnaas ABoraapo.

TemmoBoe paBHoBecue. Temneparypa u e€ m3mepenue. lllkama temmneparyp
Lenbcus.



Mopnens  wpeampHOro rasza.  OCHOBHOE  ypaBHEHHME  MOJIEKYJSIPHO-
KWHETUYECKON TEOpUU HIEATbHOTO ra3a. AOCOJIOTHas TeMIieparypa Kak mepa
CpEIHEW KHMHETUYECKOM HHEPIUMM TEIUIOBOIO JBMKEHMs dYactul rasa. [llkama
temrieparyp KensBuna. 1'a3oBble 3akoHbl. YpaBHeHHe MenneneeBa—KianepoHna.
3akoH JlampToHa. M30mponecchl B UIE€ATBHOM Ta3e ¢ MOCTOSIHHBIM KOJMYECTBOM
BenlecTBa. ['paduueckoe MpencTaBieHUE H30IPOLECCOB: H30TEPMA, H30X0pa,
n3zo0apa.

TexHnueckne yCTPOWCTBA M MPAKTHYECKOE NPUMEHEHHUE. TEPMOMETD,
O6apomerp.

Llemoncmpayuu

OnbIThl, JTOKa3bIBAIOIIME AMCKPETHOE CTPOEHHE BeulecTBa, (ororpaduu
MOJIEKYJT OPTaHUYECKHUX COCIUHEHUH.

OmnbIThl 110 TUPPY3UH KUAKOCTEHN U ra30B.

Mojenb 6pOyHOBCKOTO JBUKEHUS.

Moenb onsiTa LTepHa.

OnbIThI, JOKa3bIBAOIINE CYILIECTBOBAaHUE MEXMOJIEKYIIIPHOTO
B3aUMOICHCTBUS.

Mo zeinb, HIUTOCTPUPYIOIIAs IPUPOAY IABJICHUS I'a3a HA CTEHKU COCY/IA.

OnbITEL, WUIIOCTPUPYIOIME YPABHEHHWE COCTOSIHUS MACAIBHOIO Trasa,
MU30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHsie pabomul

Onpenenenne Macchbl BO3[yXa B KJIIACCHOW KOMHAaT€ Ha OCHOBE M3MEPEHUH
00bEMa KOMHATBI, JAaBJICHUSI U TEMIIEPATyphl BO3AyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEXAY IMApaMETpaMy COCTOSHUS pa3peKEHHOTO
rasa.

Tema 2. OcHosbl mepmMoOUHaAMUKU

TepmonnHamuueckass cucrteMa. BHyTpeHHssT 3HEprus TEpMOJAMHAMUYECKOU
CUCTEMBI U c1Ioco0bl e€ n3meHeHus. KommuecTBo TemnoTel U padota. BHyTpeHHsis
SHEPTHsl  OJHOATOMHOIO  HJEaIbHOIO  raza. Buapl  Temionepenadu:
TEIUIONPOBOAHOCTb, KOHBEKIUS, M3JIIy4EHHUE. YJI€TbHAs TEILUIOEMKOCTh BEUIECTBA.
KonnuecTBO TEIOTHI MPHU TEILIONIEPEAYE.

[lonsTue 00 amuabaTtHOM mpoliecce. llepBbIii 3aKOH TEPMOIUHAMMKH.
[IlpumeHeHre TepBOro 3aKOHAa TEPMOJAMHAMHUKM K m3ompoleccaMm. ['paduueckas
UHTEpIpeTalus padoThl ra3a.

Bropoti 3akon TepmoanHamuku. HeoOpaTMoCTh MpOIIECCOB B MPUPO/IE.

TermoBble  mammHbl.  [IpuHIMOBI  gEWCTBUS — TEIUIOBBIX — MAIIMH.
[IpeobpazoBanust SHEpPruM B TEIIOBBIX MammHaX. KoaddumumeHt moae3noro
nerctBusl TeruioBoW MammHbl. [{uknm KapHo u ero kosdduimeHT moie3Horo
NENCTBUA. DKOJOTUYECKHE MTPOOIEMBI TETJIOOHEPTETHKH.



TexHuueckue yCTpoCTBA U MPAKTUYECKOE MPUMEHEHHWE: JBUTaTelb
BHYTPEHHETO CTOPaHUsI, ObITOBOM X0JI0UIbHUK, KOHIUITHOHED.

Llemoncmpayuu

3meHeHne BHYTpPEHHEH SHEPruM Tela NpPU COBEPIICHUH PaOOTHI: BBUIET
npoOKu W3 OYTHUIKM TOA JCUCTBHEM CKAToro BO3JyXa, HarpeBaHue 3¢upa B
JATyHHOU TpyOKe MyTéM TpeHHs (BUAECOAEMOHCTPALUSA).

N3meHeHne BHYTpEHHEN SHEPTUH (TEMIIEpaTyphl) Tella pu TeIionepeaaye.

OnbIT 10 aauabaTHOMY PACIIMPEHUIO BO3/yXa (OMBIT C BO3IYIIHBIM
OTHHUBOM).

Mojenu napoBoii TypOUHBI, IBUTATENs] BHYTPEHHETO CrOpaHUsl, pEaKTUBHOTO
JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomul

N3mepenue yaenbHOM TeoEMKOCTH.

Tema 3. Acpezamnvie cocmoanus eeuiecmea. Dazoewvle nepexoont

[TapooOpazoBanue u koHaeHcanus. VMcnapenue u kurenue. AOCOJIIOTHAS U
OTHOCHUTEJIbHAsI BIAXKHOCTh BO3JyXa. HachelleHHbI map. YiaenbHas TemioTa
napoo6pazoBanusi. 3aBUCUMOCTb TEMIIEPATyPhbl KUTICHUSI OT JIaBJICHUS.

TBépnoe teno. Kpucrammyeckue u amopdHsie Tena. AHU30TPOIHS CBOWCTB
kpuctawioB. Xunkue kpuctauibl. CoBpeMeHHbIe MaTepuaibl. [lnaBieHue wu
KpUCTaIM3auus. Y aelbHas TerioTa miasieHus. Cyomumarus.

VYpaBHeHue TErI0BOTo OaIaHca.

TexHuueckue yCTpoiCTBA W MPAKTUYECKOE NPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH TIOJYyYEHHUsI COBPEMEHHBIX MaTEpHUAJIOB, B
TOM YHCJIC HAHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACKIIICHHBIX TTAPOB.

Kunenue npu moHW>KEHHOM JIaBJICHUH.

CnocoObl UI3MEpEHUS BIAKHOCTH.

HaOmtoenme HarpeBaHus U IJIaBJICHUSI KPUCTAJUIMYECKOTO BEIIECTBRA.

JlemoHCTpanus KpUCTalIOB.

Yuenuueckuii sxcnepumenm, nabopamophwvie pabomul

N3mepenne 0THOCUTENbHOM BIKHOCTH BO3/TyXa.

Pa3nen4. diieKTpoAMHAMHKA
Tema 1. Inekmpocmamuxa
OuiekTpu3anusl Tel. OJIEKTpU4eCKui 3apsna. JlBa Buaa JIIEKTPUYECKUX
3apsinoB. [IpOBOJHUKH, AMAIEKTPUKUA U TOJYNPOBOJHUKH. 3aKOH COXPaHEHHS
AIIEKTPUUYECKOTO 3apsaa.
B3aumonerictue 3apsanoB. 3akoH KynoHa. TouedHbIN 3JIEKTPUUECKAN 3apsi.
Onexktpuueckoe mosie.  Hampsbk€HHOCTh  anekTpudeckoro  nods.  IpuHiumn



CYIEPIIO3UIUN JIIEKTPUUECKUX MOJICH. JIMHMM HanpsHKEHHOCTU SIIEKTPUYECKOTO
TOJISL.

Pabora cunm  anektpoctatmdueckoro  mnojs.  Ilorennman.  Pa3zHocTb
MOTCHUHATOB. [IpOBOMHMKA W JHUAJIEKTPUKKA B AJIEKTPOCTATUYECKOM IIOJIE.
JnanexkTprudeckast IpOHULIAEMOCTb.

DnekTpoéMrocTs. KoHmencarop. DIeKTpOEMKOCTh INIOCKOTO KOHIEHCATOPA.
DHepTrUs 3apsHKEHHOTO KOHEHCATOPA.

TexHu4yeckue yCTpOWCTBA W MPAKTHYECKOE NPUMEHEHHE: DJIEKTPOCKOIL,
ANEKTPOMETP, DJICKTPOCTATUYECKAs 3alllMTa, 3a3eMJICHUE SJIEKTPOIPUOOpPOB,
KOHJIEHCATOP, KONIMPOBAJIBHBIN aIlliapar, CTPyWHBIN IIPUHTED.

Llemoncmpayuu

YCTpOKUCTBO M IPUHLMIT IEUCTBUS DIEKTPOMETPA.

B3anmoaelicTBre HaRIEKTPU30BaHHBIX TEIL

DJEKTPUYECKOE MOJIE 3apHKEHHBIX TEL.

[TpOBOHUKY B ANEKTPOCTATUUECKOM TOJIE.

DJIeKTpOCTaTUY €CKas 3aIlNTa.

JIASTIEKTPUKHU B 3JIEKTPOCTATUUEC KOM MOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATopa OT IUIOLIAIH
IJIACTHH, PACCTOSIHUS MEXK1Y HUIMU U JURJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopHsie pabomul

N3mepenue 35eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoanunwtii 31ekmpuyeckuit mok. Toku é paznuunulx cpeoax

DJIEKTPUYECKUIT TOK. YCJIOBUSI CYIIECTBOBAHUSI AJIEKTPUYECKOTO TOKa.
Nctounuku Toka. Cuna Toka. [locTOsITHHBIN TOK.

Hampsixenue. 3akon Oma 17151 y4acTKa LETH.

DJIEKTPUYECKOE COMNPOTUBIIEHUE. YIENbHOE CONPOTUBJICHHUE BEILECTBA.
[TocnenoBaresbHOE, MApALIEILHOE, CMENIAHHOE COEAUHEHUE ITPOBOTHUKOB.

PaGora onektpuyeckoro Toka. 3akoH JDxoymsa—Jlenma. MomHOCTh
AIEKTPUYECKOTO TOKA.

DJEKTPOJBMKYIIAs CHJIa U BHYTPEHHEE COTPOTHBIICHUE HCTOYHUKA TOKA.
3axkon OMa 11 TOJTHOM (3aMKHYTOM ) 3JIeKTprdecKoi 1enu. KopoTkoe 3ambIkaHue.

OJIEKTpOHHAss  NPOBOJAUMOCTH  TBEPABIX  METAUIOB.  3aBUCUMOCTh
COMPOTHUBJICHUS METAIOB OT TeMmneparypbl. CBEpXIIPOBOIUMOCT.

DJIeKTpUYECKU TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX ITyYKOB.

[ToynpOBOAHUKH. CobcTBeHHasT W TNpUMecHas  MPOBOJUMOCTH
noJTynpoBoaAHUKOB. CBOMcTBa P—N-iepexoaa. [lomymnpoBo HIKOBEIE TPHUOOPHI.

DJIeKTpUYECKUI TOK B  pacTBOpax MW  paciuilaBaXx  dJIEKTPOJIUTOB.
DNEKTPOIUTHYECKAS TUCCOIHAIUA. DJIEKTPOJIU3.



OnekTpudeckuii ToK B razax. CamMoCTOSATEIbHBIH U HECaMOCTOSITEIIbHBIN
pazpsa. Mosaus. [Inazma.

TexHnueckne yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHE: amIepMmerp,
BOJIBTMETP, PEOCTAT, HWCTOYHUKMA TOKAa, OAJIEKTPOHArpeBaTeiIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE IPHOOPHI, TEPMOMETP COMPOTHUBIICHUS, BAKYYMHBIHN U0/,
TEPMUCTOPBI U POTOPE3UCTOPHI, NOIYTPOBOJHUKOBBIHI THO /I, I AJIbBAHUKA.

Llemoncmpayuu

N3mepenue cuibl TOKA U HANIPSKCHMUSL.

3aBUCUMOCTh CONPOTHUBIICHUS LWIMHIPUUECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAAH ITOTIEPEYHOT0 CEYEHUS U MaTepHaIa.

CwmeranHoe COeTMHEHNE TPOBOTHUKOB.

[Ipsmoe wm3MepeHue dIeKTPOIABMXKYLIEH cuibl. KopoTkoe 3aMbikaHue
raJbBaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb COIPOTHUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psl v IPOBOAUMOCTb BO3yXa.

OIHOCTOPOHHSA MPOBOJIUMOCTD JUOA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yyeHne CMEmaHHOT0 COEMHEHUS PE3UCTOPOB.

M3mepeHune aneKTpOABWKYIICH CUJIbI MCTOYHMKA TOKA M €r0 BHYTPEHHErO
COIPOTHUBIICHUS.

HaOmtonenue snexkrponusa.

MexnpeaMeTHbIE CBA3U

N3ydenne kypca ¢puszuku 6azoBoro ypoBHs B 10 Kjlacce OCYILECTBISIETCS C
YU4ETOM COJIEPKATEIBHBIX MEXIIPEAMETHBIX CBS3€d C KypcaMH MAaTeMAaTHKH,
OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Meoicnpeomemuvle noHamus, CBI3aHHBIE C U3YYEHHUEM METO/I0OB HAy4YyHOTO
MO3HAHUA: SIBJICHHWE, HAyYHBIM (akT, rumnore3a, (pu3nMyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIOACHHE, SKCTIEPUMEHT, MOJIEIIMPOBAHUE, MO1€JIh, U3MEPEHUE.

Mamemamuxa: pelieHUE CUCTEMbl ypaBHEHWM, JUHEWHas (QYyHKIMS,
napaboJa, runep0osia, X rpapMKd U CBOWCTBA, TPUTOHOMETpUYECKHUE (PYHKIIUU:
CHHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U KX TPOEKIIMHU HA OCH KOOPAUHAT, CJI0KEHNE BEKTOPOB.

buonocus: mexannueckoe ABMKEHHE B JKUBOM mpupone, nuddysus, ocMoc,
TEII000OMEH >KMBBIX OPTaHU3MOB (BHIbI TEIUIONEPEIadn, TEIJIOBOS paBHOBECHE),
DIIEKTPUYECKHUE SABJICHUS B KUBOU IIPUPOJE.

Xumus: TUCKPETHOE CTPOCHHE BELIECTBA, CTPOECHUE AaTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJIPHAS MAacca, TEIUIOBbIE CBOMCTBA TBEPABIX TEIN, KUIAKOCTEU W



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJIMTHYECKAS JUCCOLIMALINS,
raJbBaHUKA.

l'eoepagpus: BIaKXHOCTb BO3/1yXa, BETPBI, 0apOMETP, TEPMOMETP.

Texnonocus: npeoOpazoBaHUE JBIKEHUNA C HUCMOJB30BAHUEM MEXaHU3MOB,
y4€T TpEHUs B TEXHUKE, IOAIIMIIHUKM, MWCIIOJb30BAHUE 3aKOHA COXPAaHECHMUS
UMITyJIbCa B TEXHHUKE (pakera, BOJOMET W JAPYTUE), JBUraTellb BHYTPEHHEIO
cropanusi, mapoBasi TypOUHa, OBITOBON XOJIOAWIbHUK, KOHIUIIMOHEP, TEXHOJIOTUH
IIOJIYy4YEHUSI COBPEMEHHBIX MAaTEpUAIOB, B TOM YHCJIE HAHOMATEPUAIOB, M
HAHOTEXHOJIOTUH, DJICKTPOCTATHUECKAs 3alluTa, 3a3€MJICHHE D3JIEKTPONPHOOPOB,
KCEPOKC, CTpYWHBIN IPUHTED, AJIIEKTPOHArpeBaTebHbIC npHUOOPBHI,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, FaTbBAHUKA.

11 KJIACC

Pa3znend4. diuekTpoanHaMuka

Tema 3. Maznummnoe none. IneKmpomazHUMHAA UHOYKUUA

[locTosHHblE  MarHuThl.  B3auMoOJEWCTBUE  TMOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mnone. Bexkrtop MarHUTHOM HMHAYKIWU. [lpuHImMn cyneprno3unuu
MarHUTHBIX NoJied. JIMHMM MarHUTHOW WMHAYKIMHW. KapTUHA JIMHUI MarHUTHOM
WHJTYKIIUU TIOJISl TOCTOSIHHBIX MArHUTOB.

MaruutHo€ T1IOJI€ MOPOBOJHMKA C TOKOM. KapTuHa JMHHA WHAYKIAHA
MarHUTHOTO TMOJiI JJMHHOTO MPSIMOrO MPOBOJHMKA M 3aMKHYTOTO KOJBIIEBOTO
MPOBOJHUKA, KaTyIIKU ¢ TOKOM. OnbIT DpcTena. BzaumoaeictBue mpoBOITHUKOB C
TOKOM.

Cuna Amrnepa, €€ MOyJb U HapaBJICHUE.

Cuna JlopeHua, €€ MOAyJib ¥ HallpaBJieHUE. J[BUKEHUE 3apsIKEHHOW YacTULIBI
B OJJHOPOJIHOM MarHUTHOM noJie. PaboTa cubl JlopeHiia.

SIBneHne DIEKTPOMArHUTHOW HMHAYKUMHU. [IoTOK Bekropa MarHUTHOMN
WHIYKIUU. OJIGKTPOJBMXKYINAS CUJIa HHIYKIMU. 3aKOH 3JICKTPOMarHUTHOU
nHaykunu Papajes.

BuxpeBoe »snekTpuueckoe mMoje. DJIEKTPOJABUXKYIAA CUIa HWHAYKIUUA B
MPOBOJHUKE, ABMXKYILEMCS MTOCTYIMATEILHO B OJJHOPOJHOM MarHUTHOM TIOJI€E.

ITpaBuio Jlenua.

NHayKTUBHOCTh.  SIBJICHME CAMOMHAYKUMH. OJCKTPOABIKYIIAs CHJIA
CaMOMHAYKLIHH.

DHEeprus MarHUTHOT O MOJISI KaTYIIKK C TOKOM.

DJIEKTPOMAarHUTHOE MOJIE.

TexHu4yeckne yCcTpOMCTBA W NPAKTHUYECKOE TMPUMEHEHUE: MOCTOSIHHbBIC
MAarHuThl, AJIEKTPOMAarHUThl, 3JIEKTPOJBUTATENIb, YCKOPUTEIU 3JIEMEHTaApHBIX
YaCTUL, UHAYKIIMOHHAS 1IE€Yb.



Llemoncmpayuu

OmneIT DpcTena.

OTKJIOHEHHE AIIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHVMM MTHAYKIIMY MarHUTHOTO ITOJIS.

B3aumoenicTBue 1ByX IPOBOIHUKOB C TOKOM.

Cunia Amriepa.

[enictBue cuitel JIopeHa Ha HOHBI ANEKTPOJIUTA.

SIBIIeHME DIEKTPOMAarHUTHO W MHTYKLIHH.

[IpaBuno Jlenua.

3aBUCUMOCTD DJJICKTPOJBIKYILEH CHJIBI MHAYKIUU OT CKOPOCTH W3MEHEHHUS
MarHUTHOTO OTOKA.

SIBneHne CaMOMHIAYKIINH.

Yuenuueckuii sxcnepumenm, 1abopamopHule padoomoi

M3yyeHrne MarHuTHOTO MOJIS KATYIIKH C TOKOM.

HccnenoBanne 1€MCTBUS HOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue SBICHUS JIEKTPOMArHUTHON HHTYKIIUH.

Pa3nensS. Kojed0anus v BOJIHBI

Tema 1. Mexanuueckue u 371eKmpoMazZHUmMHble KO1€0AHUA

KomebarenpHas  cucrtema. CBOOOmHBIE  MEXaHUYECKHE  KOJIEOAHUS.
["apmonnueckue koneOanus. llepuon, wactora, ammumuTyga u ¢asza KojgeOaHHA.
[IpyXuHHBIA MasATHUK. MaTeMaTUYECKUN MAasATHUK. YPABHEHUE T'apMOHHYECKHUX
koneOanuii. [IpeBparienue sHepTUH IPU TAPMOHUUECKUX KOJICOAHUSX.

KoneGarenbubiii KOHTYp. CBOOOIHBIE SJIEKTPOMAarHUTHBIE KOJIEOAHUS B
UJCATHbHOM KOJIEOATEIbHOM KOHTYpE. AHAIOTHUS MEXKIY MEXaHUYECKUMH U
AIIEKTPOMArHUTHeIMU KosieOanusiMu. Dopmyna Tomcona. 3akoH COXpaHCHHS
HHEPTUU B UACATLHOM KO0JIE0ATEIbHOM KOHTYPE.

[IpencraBnenue o 3aTyxaroUMx KojieOaHUsX. BhIHYKIEHHbIE MEXaHUYECKUE
KojieOanusi. PezoHaHc. BeIHY)I€HHBIE 3JIEKTpOMarHUTHbIE KOJI€OaHUs!.

Ilepemennbiii  TOk. CHUHyCOMIANbHBIA MNEPEMEHHBIA TOK. MOIIHOCTh
NEPEMEHHOIO TOKA. AMIUIMTYJHOE W JCHCTBYIOIIEE 3HAYEHUE CWIBI TOKA U
HaIPSIKEHUS.

Tpanchopmarop. [IpousBoacTso, nepenaya u NOTpeOIEHUE AIIEKTPUYECKOM
DHEPTUU. DKOJIOTUUECKME PUCKU IIPHU MPOMU3BOACTBE IEKTpOo3Hepruun. Kymprypa
VCIIOJIb30BaHMs JIEKTPOIHEPT MU B IOBCETHEBHOM )KU3HU.

TexHnueckrne yCTpOMCTBA M TPAKTUYECKOE MNPUMEHEHHUE: JJIEKTPUUYECKUN
3BOHOK, TEHEPATOP NEPEMEHHOTO TOKA, IMHUH JJIEKTPOIIepeaay.

Llemoncmpayuu

HccnenoBanue mnapaMeTpoB KoJieOaTenbHOW CHUCTeMbl (TIPY>KUHHBIM WM
MaTeMAaTUYECKUN MasTHUK).



HalGmonenue 3aTyxarommx KosiebaHui.

HccnenoBanre CBOMCTB BBIHYKIEHHBIX KOJICOAHHIA.

HaGmonenue pesonanca.

CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJICOAHUSI.

Ocumutorpammsl (3aBUCUMOCTH CUIIbI TOKA U HAaNPSHKEHUS] OT BPEMEHU) JUIS
AIIEKTPOMArHUTHBIX KOJICOAHHH.

Pe3oHanc mpu 1nocieAOBaTENbHOM COEAMHEHUHM PE3UCTOPA, KaTYIIKH
VMHAYKTUBHOCTH U KOHJIEHCATOPA.

Mo ienb TMHUM 3JEKTPOIIEpEaay .

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH MEPHOAA MANIbIX KOJIEOAHUW Tpy3a HA HUTU OT
JUTMHBI HUTU U MaccChl Ipy3a.

HccnenoBanue MNEepeMEHHOTO TOKa B LENW U3 MOCJEI0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KaTyILIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 3,1eKmpoOMaZHUMHbLE 60TIHbL

Mexanuueckue BOJIHBL, YycioBHs pactpocTpaHenus. Ilepuon. CxopocTb
pacmpocTpaHeHuss W JyiMHA BOJHBL llomepeuHble W MPOJOJIbHBIE  BOJIHBI.
Hutepdepenuust u qudpakuys MEXaHU4eCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJIeKTPOMAarHUTHBIE BOJIHBL YCJIOBUS M3JIyYEHUSI 3JEKTPOMArHUTHBIX BOJIH.
B3aumnast opuenTauus BektopoB E, B, V B anekrpomaruutHo# BosiHe. CBOMCTBA
AIIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, MPEIOMIIEHUE, MOJIspu3aus, Judpakius,
unTeppepenius. CKOpOCTh ANEKTPOMArHUTHBIX BOJIH.

[lkana 31eKTpOMarHUTHBIX BOJH. [IprMeHeHne 31eKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMIIBI paIUOCBA3U U TENEBUACHU. Pagroiokanus.

DJIEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYKAIOLLIEN CPEIbI.

Texnuueckue ycTpoiicTBAa M TNPAKTUUYECKOE NPUMEHEHHE: MY3bIKalbHbIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas IMArHOCTHKA B TEXHUKE W MEIULIMHE, pazaap,
panuonpuEéMHHUK, TEIEBU30P, aHTeHHa, TenedoH, CBY-neup.

Jlemoncmpayuu

OO6pa3oBaHue U pacpOCTPAHEHHUE MOTIEPEUHBIX U PO 10IbHBIX BOJIH.

Kounebmrotieecs Teno Kkak MICTOUHHK 3BYKA.

HaOmtonenune oTpakeHus U IpesioMIICHUSI MEXaHUYECKUX BOJTH.

HaOmonenue nnrepdepeHnu u 1uPpakiuu MeXaHu4eCKruX BOJIH.

3BYKOBOM pe30HAHC.

HaGmonenue CBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C AMIUIUTYIOW H
4acTOTOM KOJIeOaHUH.



HccnenoBanue  CBOMCTB ~ DJJEKTPOMAarHWTHBIX — BOJIH:  OTPaXEHHUE,
npenoMIIeHUE, TOJSIpu3anus, Tudpakiys, uHTephepeHIus.

Tema 3. Onmuka

['eomerpryeckass ontuka. [IpsMOIMHENHOE pacnpoCTpaHEHHWE CBETa B
ogHOopoaHou cpene. JIyd cera. ToueuHbIN HCTOYHHK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpaxeHHs cBera. [locTpoeHne m300pakeHuil B
IUIOCKOM 3€pKajle.

[Ipenomnenue cBeta. 3aKOHbI MPEIOMIIEHHS CBEeTa. AOCOJIIOTHBIN MOKa3aTeib
npenomiieHus. [losHoe BHyTpeHHee oTpaxeHue. llpenenbHslii yroa MOJHOTO
BHYTPEHHETO OTPAKECHUS.

Jucnepcus ceera. CinoxHbli coctas 6enoro ceera. L[Ber.

Cobuparommme u pacceuBawonme JMH3bL ToHkas JsmH3a. DokycHOE
paccTossHUE M ONTHYECKas cuia TOHKOM smH3bl. IlocTpoeHue wuzoOpaxeHuil B
coOMparoIIMX U paccerBarolMX JUH3aX. Popmyna TOHKOW JMH3bL. YBEIUYEHUE,
JlaBAEMOE JINH301.

[Ipenensl IpUMEHUMOCTHA F€OMETPUIECKOM ONITHKH.

BonnoBass onrtuka. WuTepdepennms cpera. KorepeHTHbIE HCTOYHHKH.
YcnoBusi HaOMIONEHUS MAKCUMYMOB M MHUHUMYMOB B HUHTEp(EPEHLUMUOHHOU
KapTUHE OT JIBYX CUH(a3HbIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakmus  cpera. JudpaxkimonHass pemerka. YcjoBue HaOIIOICHUS
IJIABHBIX ~MAaKCMMyMOB TIpU  MAJE€HUM MOHOXPOMATMYECKOrO CBETa Ha
TU(PaKINOHHYIO PEIIETKY.

ITonspuzauus csera.

TexHnueckne yCTpPOWCTBA M MNPAKTUYECKOE NPUMEHEHHWE: OYKH, JyIa,
¢doToanmapar, NPOEKIMOHHBIM amnmapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPaKIIUOHHAS PEMIETKA, TOJIIPOUSI.

Jlemoncmpayuu

[IpsiMOJIMHENHOE pPacHpOCTpaHEHWE, OTPAKEHHE M IPEIOMIICHHE CBETA.
OnTuueckue npudopsI.

ITonHoe BHyTpEeHHEE OTpakeHue. Moaenb CBETOBOIA.

HccnenoBanuie CBOWCTB U300 paKEHU B JIMH3aX.

Mo e MEUKpOCKOTIA, TEJIECKOTIA.

Hab6monenne naTep PepeHium cBera.

Hab6monenne nudpaximy cBera.

Hab6monenue nucniepcum cBera.

[losrydeHue criekTpa ¢ HIOMOILBIO IPU3MBI.

[Tony4eHue criekTpa ¢ moMoIIbio JU(PAKITHOHHOHN PEIIETKH.

Habmonenne noisspu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, 1a6opamopHule pabomboi



N3mepenue nokasaresns MpeaoMICHUs CTEKIa.
HccnenoBanre CBOWCTB H300paXKEHU B JIMH3aX.
HaGmonenue nucnepcuu cBera.

Pa3nen 6. OCHOBBI ClIEIUAIBHOM TEOPUHM OTHOCHTEJILHOCTH

I'paHniel NPUMEHMMOCTH  KJIACCHMYEeCKOM  MexaHuku.  [loctynarsl
CIIELIMAJIbHOM TEOPUU OTHOCUTEIIbHOCTH: WHBAPUAHTHOCTH MOAYJIA CKOPOCTH
CBETa B BAKYyME, IPUHUMIT OTHOCUTEILHOCTH DWHILTEIHA.

OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH M COKPALICHHE
JUTAHBI.

DOHEprusi U UMITYJIbC PEITUBUCTCKON YaCTULIBI.

CBs3b Macchl C SHEPIUEN U UMITYJIbCOM PEIITUBUCTCKOM YaCTULbI. DHEPruUs
MTOKOSI.

Pa3nen7. KBanroBas pusuka

Tema 1. Inemenm vl KGAHM 060U ONM UKU

®dotonbl. @opmyina [11anka cBsi3u dSHEpTrUn POTOHA C €r0 YaC TOTON. DHEPrus
U UMITyJbC GOTOHA.

OTtkpsiTue U uccienaoanue porodddexra. Onbitel A. I'. CToneroBa. 3aKoHbI
doTorddekra. YpaBuenue Ounirerina mist Gotodddexra. «KpacHas rpaHuiiay
dboTorddekra.

Hasnenue cBera. OnbiThl [1. H. JIeOenena.

XUMHUYECKOE IEMCTBUE CBETA.

Texnuueckue ycTpoilcTBAa M TNPAKTUUYECKOE NpPUMEHEHHE: (HOTODIIEMEHT,
dboTOo1aTYUK, COHEYHas OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

DoTo3(PPEeKT Ha YCTAHOBKE C IUHKOBOM MIACTUHOM.

HccnenoBanue 3akoHOB BHeMHEro Gpotorddexra.

CBeToano.

Comnneunas Oarapes.

Tema 2. Cmpoenueamoma

Monens aroma Tomcona. OnbiTel Pesepdopra mo paccesHuro o -yacTHIIL.
IInanerapHas mozens aroma. lloctynarsl bopa. M3mydenwe u morjioiieHue
GbOoTOHOB TpH TEpexojile aToMa C OJHOTO YpPOBHS SHEPrUU Ha Jpyroil. Bumasbl
criekTpoB. CHEeKTp ypOBHEN S3HEPTUH aTOMa BOJOPO/Ia.

BosHoBbIe cBolicTBa yactuil. BosHbl e bpoitist. KopnyckynsipHO -BOJTHOBOM
JTyalTu3M.

CrnoHTaHHOE U BBIHYKJIEHHOE H3JIy4CHHUE.

TexHn4ecKkue yCTpOMCTBA M MPAKTHUIECKOE IMPUMEHEHUE: CIEKTPAIbHBIN
aHamM3 (CTIEKTPOCKOTT), JJa3ep, KBAHTOBBIA KOMITHIOTED.



Llemoncmpayuu
Mo nenb ombiTa Pezepdopa.
Omnpenenenyie NJIMHBI BOJIHBI JIa3epa.
HaOmtonenmne muHeyaThIX CIIEKTPOB U3ITyUCHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopHule padoomoi
Habmtonenne muHeiuaToro CrekTpa.
Tema 3. Amomnoe aopo
DKCHEPUMEHTBI, JOKA3BIBAIOLIUE CJIOKHOCTh CTpOEHUS sapa. OTKpwITHE
pannoaktuBHocTH.  OmbiTel  Pesepdopma  1mo  ompeneneHuio  coctaBa
paanoakTuBHOrO m3iydeHus. CBoiicTBa anbga-, Oera-, TraMMa-u3JIy4deHHUs.
BnusiHre paguoakTHBHOCTH Ha )KUBBIE OPTaHU3MBI.
OTtkpbiTHE TIpoTOHA M HelTpoHa. Hyknonnas mopens sigpa I'eizenOepra—
NBanenko. 3apsa aapa. MaccoBoe uncio siapa. M3otonsl.
Anbda-pacniaf. DJIEKTpOHHbII M TMO3UTPOHHBIM Oera-pacnan. ['amma-
U3JIydeHHUE. 3aKOH paJIMOAKTUBHOTO PacIiaja.
DHeprus CBsI3U HYKJIOHOB B sifipe. S iepHbie cuiibl. JleekT Macchl sapa.
SlnepHble peakuuu. Jlenenue u CUHTE3 sep.
Anepueiit peaktop. TepMmosinepHbiii cunte3. [IpoOnembl M MEPCHIEKTUBBI
SIIEPHOM SHEPTETUKH. DKOJIOTUYECKHUE ACTIEKTHI S1EPHON SHEPTETUKU.
DiieMeHTapHble YacTULbl. OTKpBITHE NO3UTPOHA.
Metoabl HaOJIFOJIEHUS M PETUCTPALMH SJIEMEHTAPHBIX YACTHIL.
@dyH1aMeHTallbHbIE B3auMoeicTBUsA. EAMHCTBO u3nuecKoi Kap THHBI MUpA.
TexHnueckre ycTpoicTBa U MPAKTUYECKOE TPUMEHEHHUE: T03UMETP, Kamepa
Busnscona, siiepHblii peakTop, aToMHasi oomoa.
Jlemoncmpayuu
CUYETUNK MOHU3UPYIOIIMX YaCTHULI.
Yuenuueckuii sxcnepumenm, 1abopamopHule padbomboi
HccnenoBanue TpeKOB YyacTull (10 TOTOBBIM oTorpadusim).

Pa3znen 8. diieMeHTHI aCTPOHOMMU M ACTPOPU3MKH

OTansl pa3BUTHA aCTpOHOMMM. [IpUKIIaTHOE M MUPOBO33PEHUECKOE 3HAYCHUE
aCTPOHOMHUH.

Bun 3B&anoro Heba. Co3Be3nusi, sSpKU€ 3BE3[bI, TUIAHETHI, WX BUIUMOE
JIIBUOKEHUE.

CoaHeyHas cucTeMa.

Connne. CosiHeuHass akTUBHOCTh. McTouHuK sHeprun ConHUA U 3BE3M.
3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKU. [lMarpamma «CHEKTpalbHBIA KIJACC —
CBETUMOCTE». 3BE3NBI TJIABHOM IIOCJIEAOBATEIBHOCTH. 3aBUCHUMOCTH «Macca —
CBETUMOCTb» U1 3BE3]] TJIABHOW MOCJIEAOBATEIBHOCTA. BHyTpeHHEe cTpoeHue



3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKNEHUU U 3Boronuu CoJHIA U
3BE3/1. DTanbl )KU3HU 3BE3 .

Mieunbiii [lyte — Hama T'anmaktuka. Ilonoskenue u auxeHue CoJiHIIA B
["aymakTuke. Tunbl ramaktuk. Paguoranaktuky m kBaszapbl. UEpHbIE IBIPHI B sapax
TalaKTUK.

Bcenennas. Pacumpenue Beenennoit. 3akon Xa06ma. Pazberanue rajakTuk.
Teopus bonsmoro B3psiBa. PennkroBoe usiryuenue.

MacmrabHas ctpykTypa Beenennoit. MeraranakTuka.

Hepeménnpie npo06ieMbl aCTpOHOMHUHU.

Yuenuueckue nabnooenus

HaOmtonenust HEBOOPYKEHHBIM TIJ1a30M C HCIOJb30BAaHUEM KOMIIBIOTEPHBIX
NPWIOKEHUH 11 ONPEEICHUS TI0J0KEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO
J1aTy: OCHOBHBIE CO3Be311sl CEeBEPHOTO MOJIyLIApHs U IPKUE 3BE3bI.

Hab6monenus B Teneckon JIynsl, maner, Mneunoro IlyTu.

O0o0maomee NOBTOPeHUE

Pomp ¢Qu3ukun u acTpOHOMHUM B 3KOHOMHYECKOW, TEXHOJOTHYECKOH,
COLMAILHOM U 3THUECKOU cdepax NesaTeNbHOCTH YEJIOBEKA, POJIb U MECTO (PU3UKU
U aCTPOHOMHUU B COBPEMEHHOW HAYYHOU KapTHHE MUPA, POJib (PU3UUECKOIN TEOpHUU
B (opMHpPOBaHMM TPEACTaBICHUN O (U3MUECKOW KapTUHE MHpA, MECTO
(du3nueckoi KapTUHBI MHpa B OOIIEM PSAy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTABJICHUN O IPUPOJIE.

MexnpeaMeTHbIE CBSA3U

N3yuenne kypca ¢puszuku 6a3oBoro ypoBHs B 11 Kilacce OoCyILECTBISIETCS C
YU4ETOM COJIEPXKATENBHBIX MEXKNPEIMETHBIX CBA3€M C KypcaMH MAaTE€MaTUKH,
OMOJIOTUH, XUMUH, TeoTrpaduu U TEXHOJIOTHH.

Meodicnpeomemuvie noHamus, CBI3aHHBIE C U3Y4EHHEM METOJOB HAy4HOTO
MO3HAHUA: SIBJICHHWE, HAyYHBIM (akT, rumnore3a, (pu3nMyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, SKCTIEPUMEHT, MOIETUPOBAHHUE, MO/IENb, U3MEPEHHE.

Mamemamuxa: pEMIEHUE CUCTEMbl YPABHEHHI, TPUTOHOMETPHUECKHUE
(GYHKIMH: CUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO, BEKTOPbl W MX MPOEKIMM HA OCH KOOPJHHAT, CIJIOKEHHE BEKTOPOB,
MPOM3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, NPW3HAKA TOJ00WS TPEYroJIbHUKOB,
OTIpeIeNICHHUE IO TFIOCKUX GUTYp B 00bEMa TeIL.

buonocus: »snektpuueckue SIBICHHUS B JKUBOW TPUPOAE, KojeOaTeIbHBIC
JBUKEHUS B )KUBOW NPUPOJAE, ONTUYECKUE SIBJICHUS B KMBOM NPUPOAE, AECHCTBUE
paauanyy Ha >KMBbIE OPTraHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAILTMYECKAS CTPYKTYpa TBEPIBIX
TEJI, MEXaHW3MBbl OOpa30BaHUSl KPUCTAUIMYECKOW PEMIETKH, CIEKTPaIbHbIH
aHaJIn3.



l'eocpaghusa: MarHUTHbIE TOMIOCA 3€MJIM, 3aJIKM MArHUTHBIX DY/,
boToCHEMKA 3eMHO TOBEPXHOCTH, MMPEICKA3aHNE 3EMIICTPSICCHHIA.

Texnonocus: ITWMHUAWA DIIEKTPOIEpPENAY, TEHEPATOp MNEPEMEHHOTO TOKa,
ANEKTPOJABUTATENb, WHAYKIIMOHHAS M€4Yb, Pajgap, PaaIHONPUEMHHUK, TEJIEBU3 0D,
anteHHa, Tenedon, CBY-meub, MPOEKIIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
CoJIHEe4YHas Oarapes.



INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHS IIPOTPAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHUA

Ocpoenue yweOHoro mnpeamera «®dusuka» Ha ypOBHE CPEAHETO OOILETOo
oOpa3zoBanusi (0a30BbIM YPOBEHB) JOHKHO OOECIICUUTH JIOCTHXKEHHUE CIICAYIOIIMX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEAMETHBIX 00pa30BATEIILHBIX PE3YIIbTATOB.

JIMUHOCTHBIE PE3YJIBTATBI

JInaHOCTHBIE pe3yabTaThl OCBOCHUS yueOHOTO mpeamMeTa « PU3nKay J0THKHBI
OTpaXaThb TOTOBHOCTh U CIHOCOOHOCTH OOY4YalOUMXCS PYKOBOJCTBOBATHCS
c(hopMHUpPOBaHHOW BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CUCTEMON IIEHHOCTHBIX
OpHWEHTAIi, TIO3UTUBHBIX BHYTPEHHUX YOSKIEHUH, COOTBETCTBYIOIINX
TPaJAMLMOHHBIM LIEHHOCTSIM POCCHICKOr0 OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO
OTbITA U OMbITA JACSATEILHOCTA B MPOIECCE PEAM3allMd OCHOBHBIX HaIPABJICHUN
BOCIIUTATEIbHOM IESITENbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kn1aHCKOr0 BOCIIMTAHUSA:

c(hopMHUPOBAHHOCTH TPAXKTAHCKOU MO3UITUN 00YUAIOIIETOCS KaK aKTHBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCHUICKOr0 0OLIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIEYETIOBEYECKHX T'yMAaHUCTHUECKUX M
JEMOKPATUYECKHUX IEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JEATEIILHOCTh B MHTEpPECAX TPaXIaHCKOTO
00111eCTBa, y4aCTBOBATh B CAaMOYIIPABJICHUU B 00pa30BaTeIbHON OpraHu3alluy;

YMEHHUE B3aUMO/IEVCTBOBATh C COLIMAIbHBIMU MHCTUTYTAMHU B COOTBETCTBUU C
uX QYHKIMSIMA 1 HA3HAUYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHOU U BOJIOHTEPCKOU IEATEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCTIMTAHMSI:

c(opMUpOBaHHOCTH POCCHIICKOU TPaXIaHCKOU WJICHTUYHOCTH,
NaTpUOTU3Ma,

LIEHHOCTHOE OTHOILIEHWE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUIMCKUX YYEHBIX B 00J1aCTU (U3UKU U TEXHUKHU;

3) AyXOBHO-HPaBCTBEHHOI' 0 BOCTIMTAHUS:

c(hopMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUUECKOT0 TOBECHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYallMI0O U TNPUHUMAThb OCO3HAHHBIE PEILICHMUS,
OPUEHTUPYSICh Ha MOPAIbHO-HPABCTBEHHBIC HOPMbI U IIEHHOCTH, B TOM YHCJIC B
NESITENbHOCTH YUYEHOTO;

OCO3HaHME JIMYHOTO BKJIa/la B IOCTPOECHUE YCTOMYMBOTO Oy 1yIIIEro;

4) 3¢TeTHYE€CKOT0 BOCTIUTAHUSI:

ACTETUYECKOE OTHOIIECHNE K MHUPY, BKJIKOYAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
NPUCYILETo PU3NUECKON HAYKE;



5) TpynoBOro BoCHUTAHMS:

UHTEpEC K Pa3IUYHBIM cepam Mpo(ecCHOHANBHON NEATENbHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (DU3UKON M TEXHUKOH, YMEHHE COBEPIIATh OCO3ZHAHHBIN BHIOOD
Oyaymuieit npodeccuu u peaar3oBbIBaTh COOCTBEHHBIE )KU3HEHHbIE TIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHHIO U CaMOOOPa3OBaHUIO B 00J1ac TH
(U3KMKU Ha TPOTSHKEHNUN BCEW )KU3HU;

6) 3K0JIOrH4Y€eCKOT0 BOCITUTAHMSI:

c(hOPMHUPOBAHHOCTh HKOJIOTHYECKOW KYJIbTYphl, OCO3HAaHHE TIJI00aTbHOTO
XapakTepa 3KOJIOTUYECKUX ITPOOIIeM;

IJIAHUPOBAHUE U OCYIIECTBICHUE JEUCTBUN B OKPYKAIOIIECH CPEJE HA OCHOBE
3HAHMSI Leed yCTOMYHUBOTO Pa3BUTHSI UEJIOBEUECTBA;

paclIMpEHUE OMbITa JEATEIILHOCTH HKOJOTMYeCKON HamlpaBJICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 10 (PUBHKE;

7) IEHHOCTH HAYYHOT O TO3HAHMA:

c(hopMUPOBAaHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3UUECKON HAYKH;

OCO3HAaHUE LIEHHOCTH HAy4YHOM JAEATENbHOCTH, TOTOBHOCTh B TIPOILECCE
U3y4eHUs:  (PU3UKH  OCYILECTBISATH  IMPOEKTHYID M  HCCJEI0BATEIbCKYIO
NeSTeIbHOCTh MHJIUBUIYAJIbHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbI€e 1eiCTBUS
ba3oBblelornyeckue 1eMcTBUA:
CaMOCTOSITEILHO  ()OpMYJIMPOBaTh W aKTyaJlM3UpOBaTh  IpoOJEemMy,
paccMmaTpuBarh €€ BCECTOPOHHE;
ONPENECATh e JICATeIbHOCTH, 33aBaTh NapaMeTpbl W KPUTEPUU HX
JIOCTHIKCHUS
BBISIBJISITh  3aKOHOMEPHOCTH W TIPOTHUBOPEYHMS B  PacCMaTpHUBAEMbBIX
(U3UIECKUX SIBIICHUSX;
paszpabarbIBaTh IUIAH PEIICHUs MPOOJEMbl ¢ Y4ETOM aHAM3a MMEIOIINXCS
MAaTE€pUATIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B 1€ TEILHOCTD, OIICHUBATh COOTBETCTBUE PE3Y/IHTATOB
LEJSIM, OLICHUBATh PUCKHU MO CIIEACTBUN IEATEIIBHOCTH;
KOOPJIMHUPOBAaTh W  BBIMOJHATH PabOTy B  YCJOBUAX  PEaTbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO,ICHCTBHSI;
pa3BUBaTh KPEATUBHOE MBIIIUICHUE TTPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciienoBarebCKHe JeiicTBUS .
BJIAJICTh HAYYHOW TEPMHUHOJIOTHEW, KIFOUYEBBIMU TOHITUAMU U METOJaMH
bu3nyeckoi HayKH;



BJIaJIeTh HaBBIKAMU Y4€OHO-MCCIIEA0BATENHCKOM U MPOEKTHOM JesTeIbHOCTH
B o0nacTu (pU3MKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEILHOMY MOUCKY
METOJIOB pelIeHUs 3a/a4 (U3UUECKOro COJEPKaHMsI, MPUMEHEHUI0 Pa3JIMYHBIX
METO/I0B TO3HAHUS;

BJIAJeTh BUJAMH JEATEIbHOCTA IO TOJYYEHHIO HOBOTO 3HAHUSA, €r0
UHTEpIpETAlY, NpeoOpasoBaHUIO M TPUMEHEHUIO B Pa3JIUYHBIX Y4eOHBIX
CUTYyallUsAX, B TOM YHUCJIE IIPU CO3JaHUU YIEOHBIX TPOEKTOB B 00J1aCTH (PU3UKU;

BBISIBIISITh [IPUYUHHO-CJICAICTBEHHBIE CBS3M M aKTyald3UpoBaTh 3ajady,
BBIJIBUraTh THUINOTE3Y €€ peIleHHs, HAXOAUTh apryMEHThI [Ji1 JI0Ka3aTelbCTBa
CBOUX YTBEPKJIEHUI, 3a]]aBaTh apaMeTPhl U KPUTEPUU PEIICHHS;

aHATM3UPOBATh TIOJNYYEHHbIE B XOJE€ pEIIeHUS 3alaud pPe3yJbTarhl,
KPUTHYECKH OLIEHUBATh MX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (POPMYIHUPOBATH COOCTBEHHBIE 3ada4ll B 00pa30BaTeNbHOM
JEeSITETbHOCTH, B TOM YUCIIEC TIPU U3y4EHUH (QUUKH;

JlaBaTh OIICHKY HOBBIM CUTYAIIHSIM, OIICHUBAThH MPUOOPETEHHBIH OTIBIT;,

YMETh TEPEHOCUTh 3HaHUs 10 (U3MKE B TMPAKTUUECKYI0 00JacTh
KHU3HEICATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE UJIEH, TIPE/JIaraTh OPUTHHAIILHBIE TIOIX0 1Bl U PEIICHNUS;

CTaBUTb NMPOOJIEMBI M 33]1a4H, IOMTYCKAIOIINE ATbTEPHATHBHBIC PEIICHHS.

Pabora c unpopmanmen:

BJIaJIETh HABbIKaMU MOJIy4Y€HUs] MHPOpMAU (PU3UUECKOrO COACpKaHUS U3
HUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIILHO OCYIIECTBJIATH TOWCK, aHAJW3,
CUCTEMATU3aIMI0 U WHTEPIpETalrio HH()OpMAIMU Pa3IMYHBIX BHAOB M (Qopm
NpE/ICTABICHUS;

OIICHUBATh JJOCTOBEPHOCTh MH(POPMAITUH;

UCIIOJIb30BaTh  CpeAcTBa  HMH(MOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OPTaHU3AIMOHHBIX
3aMa4 ¢ coOumofeHueM TpeOOBaHWN 3PTOHOMHUKM, TEXHUKH O€30IMacHOCTH,
THTUEHBI, pecypcocOepeKeHMs, TMPABOBBIX M OITHYECKUX HOPM, HOPM
nH()OpMAIMOHHO 6€30TTaCHOCTH;

co3JaBaTh TEKCThI (DU3MUECKOTO COJEPKAHUS B Pa3IMYHBIX (opmarax ¢
y4€TOM HazHa4YeHHs HH(POPMAIIUU U TENICBOU ayUTOPHH, BHIOUpast ONTHMAIbHYIO
dbopMy TIpecTaBICHUS U BU3YAIH3aIlHH.

KoMmMmyHMKaTHBHBIE YHMBEPCAJIbHBIEC YUeOHbIE 1eHCTBUA:
OCYILECTBIATH OOILIEHNE HAa ypOKaX (PU3UKHU U BO BHEYPOUHOM €A TENbHOCTH;
pacro3HaBaTh MPEANOCHUIKM  KOH(MDIMKTHBIX CUTyallud W CMSAr4arh
KOH(DIMKTHI;



Pa3BEPHYTO M JIOTMYHO M3J1araTb CBOK TOYKY 3PEHHs C HMCHOJIb30BAHUEM
A3BIKOBBIX CPENICTB;

MOHMMATh U KCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW W WHJIUBUIYAIbHOU
paboThI;

BBIOMpATh TEMATUKy W METOJbI COBMECTHBIX NEHCTBUN C yd&€TOoM OOImX
WMHTEPECOB U BO3MOKHOCTEU KaKI0T0 YJICHA KOJUICKTHBA,

MPUHAMATh 1T COBMECTHOM  JICSITEIIbHOCTH, OpPTaHM30BBIBaTh MU
KOOPJIMHUPOBATh JIEUCTBUA MO €€ JOCTUKEHUIO: COCTaBIMATh IUIAH JCHCTBH,
pacnpenensaTh poid ¢ y4€TOM MHEHHUH YJaCTHHKOB, OOCYXKHAaTh pe3yNbTaThl
COBMECTHOM paboThI;

OIIEHMBATh Ka4eCTBO CBOEr0 BKJAJa W KaXJOrO0 Yy4YyaCTHUKA KOMAaHJIbl B
oO1IMii pe3ybTar 0 pa3padOoTaHHBIM KPUTEPUSIM;

npejjarath HOBBIE TMPOEKTHI, OLIEHWBAaTh WAEU C TO3UIMH HOBU3HBI,
OPUTMHAIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJATh TO3UTUBHOE CTPATETMUYECKOE TIOBEACHUE B PA3JIMYHBIX
CUTYalUsIX, IPOSIBISATH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIUATHBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YdeOHbIe 1eiCTBUSA
Camoopranusanusi:

CaMOCTOSITEIbHO OCYIIECTBIISATh MO3HABATEIbHYIO ACSITETHHOCTh B 00JaCTH
GU3NKM W acTPOHOMHUH, BBIIBISITH TMPOOJEMBI, CTaBUTh U (OPMYJIMPOBATH
cOOCTBEHHBIC 314U,

CaMOCTOSITEIbHO COCTABIISITh IIJIAaH PEIICHUS PacyETHBIX M KAaYeCTBEHHBIX
3a/1a4, IJIaH BBITIOJHEHHS TIPAKTHIECKOM pabOThI ¢ y4ETOM NMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M TTPEATIOYTCHHUH;

JIaBaTh OIICHKY HOBBIM CUTYaIUsIM;

pacumpsITh paMKH Y4€OHOTO MpeaMeTa Ha OCHOBE JINYHBIX MPEAMOYTCHUN;

JienaTh OCO3HAHHBIM BBIOOpP, apryMeHTHpOBaTh €ro, Oparh Ha ceds
OTBETCTBEHHOCTH 3 PEIICHNUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT,

CIOCcOOCTBOBaTh (OPMHUPOBAHUIO M TIPOSBICHHUIO JPYIUIIMH B 00JIaCTH
(U3HKH, TOCTOSTHHO MOBHIIIATH CBOM 00pa30BaATEILHBIN U KYIbTYPHBIA YPOBEHB.

CaMOKOHTPOJIb, IMOIIMOH AT bHBIA HHTEJIJIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCHTb KOPPEKTHBBI B JCSITEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YIbTATOB IIEIISIM;

BIIAJICTh  HABBIKAMHU  TIO3HABATEIbHOW  peduiekcMM  KaKk  OCO3HaHUS
COBEpIIACMBIX JICUCTBUM W MBICIUTEIBHBIX TPOIIECCOB, HX pPE3yJbTaTOB W
OCHOBAaHMUI;

WCIIOJIL30BaTh NPUEMBI peIeKCUU I OIIEHKH CUTYaIH, BHIOOpAa BEPHOTO
pereHus;



YMETh OIICHUBATh PHUCKHM M CBOEBPEMEHHO MPUHHMATh PEUICHUS MO HX
CHIDKEHUIO;

OPUHUMATh MOTHBBI M apryMEeHThl JAPYTHX TPHU aHaIM3e pe3y/bTaToB
NeSITebHOCTH;

OPUHUMATH ce051, MOHUMAsi CBOU HEJJOCTATKHU U JOCTOUHCTBA;

OPUHUMATh MOTHBBI M apryMEHThl JAPYTHX TPHU aHAIW3E pe3yIbTaToB
NeSITeTbHOCTH;

pU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.

B mpoiiecce mocTukKeHUs JTUMIHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOTPaAMMbI
no Qusuke U1 ypOBHSA CpeAHEro ooOmiero o6pa3oBaHHUA y OOYyYaroHIMXCs
COBEPIICHCTBYETCS SMOITUOHAITLHBIH MHTEIJIEKT, I e/TIoJIar Aol
Cc(hopMHUPOBAHHOCTb:

CaMOCO3HaHMsI, BKIIFOYAIOIIEr0 CIIOCOOHOCTH MOHUMATh CBOE SMOIIMOHAIILHOE
COCTOSIHH€, BUJETh HAIPAaBICHUS PA3BUTHsI COOCTBEHHON SMOIIMOHAIBLHOM Cdepsl,
OBITh YBEPEHHBIM B C€0€;

CaMOpPETYJIUPOBAHMS, BKJIIOYAOLIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TOBEAEHUE, CIIOCOOHOCTh  QIaNTHUPOBAThCI K
YMOIMOHATLHBIM U3MEHEHUSIM U TIPOSIBIISITH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIIOYAIOIIECH CTPEMJICHHE K JOCTIKEHHUIO eI U
ycrexy, ONTHMH3M, WHHUIMATUBHOCTh, YMEHHE [IeHCTBOBATH HCXOJS M3 CBOUX
BO3MO>KHOCTEM;

AMIATUH, BKIIIOYAIOMIEH CIIOCOOHOCTh MOHUMATh SMOIIMOHAILHOE COCTOSIHUE
JIpPYTUX, YYUTHbIBaTb €ro MpUd OCYIIECTBIEHUH OOILEHUs, CIOCOOHOCTh K
COYYBCTBHIO U COTIEPEKUBAHUIO;

COIMATIbHBIX HABBIKOB, BKITIOUAIOIIUX CTIOCOOHOCTH BHICTPAWBATh OTHOIIICHUS
C IPYTUMHU JIFOABMU, 3a00 TUTHCSI, IPOSIBISITH MHTEPEC U pa3peniaTh KOH(IUKTHI.

IHNPEIMETHBIE PE3YJIBTATBI

K xonmy obOyuenmss B 10 Kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM
YPOBHE JJOJDKHBI OTPaxaTh C(hOPMHUPOBAHHOCTH Y OO yUaIOLIMXCS YMEHUIA:

JIEMOHCTPUPOBAThL HA TPUMEpPax pojb U MecTo (IBUKA B (HOPMHUPOBAHUHU
COBPEMEHHOM HAy4YHOM KApTHHBI MHpPA, B Pa3BUTUHA COBPEMEHHOW TEXHUKUA H
TEXHOJIOTUH, B IIPAKTUYECKOM JEATENbHOCTH JIIOEH;

YUHUTHIBaTh TPAHUIIBI TIPUMEHEHHUS W3YYCHHBIX (PU3UUECKUX MOJEIeH:
MaTepuaibHas TOUKa, MHepIMalbHas CUCTeMa OTCUETa, abCOIIOTHO TBEPAOE TEIO,
UJCabHBIA Ta3, MOJAEIN CTPOCHHUS Ta30OB, KUIKOCTEH U TBEPABIX TEJl, TOUECUHBIN
AIIEKTPUIECKUMN 3apsi/l TP PeIIeHnH HU3UIECKUX 3a/1a4;

pacrnio3HaBath U3UUECKHe sBJICHUS (MPOLECChl) U OOBICHITh UX HAa OCHOBE
3aKOHOB MEXAHMKH, MOJIEKYJSIPHO-KMHETHYECKOM TEOPHUM CTPOCHHUs BELIECTBA U



AIIEKTPOJAVMHAMHUKHU:  PABHOMEPHOE W  PAaBHOYCKOPEHHOE  MPSMOJMHENHOE
JBUKEHUE, CBOOOJHOE TMAJCHUE TeJ, JBIDKEHHE M0 OKPY>KHOCTH, HHEpPIH,
B3auMoencTBue Ten, nuddysus, 6pOyHOBCKOE IBIKEHHE, CTPOEHHUE KUAKOCTEN
U TBEPBIX TEJ, U3MEHEHUE 00bEMaA Tel MPU HarpeBaHuM (OXJIAKICHUHN ), TEIUIOBOE
paBHOBECUE, HCIIAPEHUE, KOHJCHCALWs, IUIABJICHUE, KPUCTALIM3ALNs, KUIICHHUE,
BJIAKHOCTH BO3/yXa, TIOBBIIICHHUE JABJICHHS ra3a NPU €ro HarpeBaHUM B 3aKPHITOM
COCyle, CBf3b MEXIAYy NapaMeTpamMH COCTOSIHUSI Tra3a B  M30MpoLeccax,
AIIEKTPU3aLUs TEJl, B3aUMOICUCTBUE 3aps0B;

OMKCHIBATh MEXaHUYECKOE JIBMKCHHUE, HUCTIONB3Ys (PH3MUYECKUE BEIMYWHBI:
KOOpJIMHATa, IyTh, INEPEMEUICHHUE, CKOPOCThb, YCKOPEHHE, Macca Teja, CHIIa,
UMIYJIbC TeNa, KMHETUYEeCKas HEPrusi, MOTCHIUAbHAs SHEPTUsi, MEXaHUYeCKast
paboTa, MexaHUYecKass MOIIHOCTb; IPU ONHCAHWUU TMPABUIBHO TPAKTOBAThH
(Gu3NUeCKUil CMBIC HCHOJb3YEMbBIX BEIMYMH, WX OOO3HAYEHHUS U EAUHMUIIBI,
HaXoAuTh (POPMYJIbI, CBS3bIBAIOUIME JAHHYIO (PU3UUECKYIO BEJIMYHMHY C JPYTUMHU
BEIMYMHAMU;

ONMCHIBATh M3YUEHHBIEC TEIUIOBbIE CBOWCTBA TEJ M TEIUIOBBIEC SIBJICHMUS,
UCIIOJB3ysd (PM3UYECKHE BEIMYMHBL: JABJICHUE Tra3za, TeMIleparypa, CpeaHss
KUHETUYECKasi PHEPIrHsi XaOTUUECKOro JBMKEHHS MOJIEKYJ, CpeAHEKBaApaTUUHAs
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOThL, BHYTPEHHSS SHEPrus, padoTa rasa,
KO3((QULMEHT TMOJEe3HOr0 JAEUCTBUA TEIUIOBOTO JBUTATeNs; MpPU OMUCAHUU
NpaBWIbHO TPAKTOBaThb (PU3MYECKUM CMBIC] HCIOJb3YEMbIX BEIMYUH, UX
0003HaYeHUs] M E€AUHMIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOIIME JAHHYIO
(bU3NUECKYIO BEIMUMHY C APYTUMH BEJIMUUHAM;

OTIMCHIBATh U3YUYCHHBIE AJIEKTPUUECKHE CBOWCTBA BEILIECTBA U AJICKTPUUECKUE
sBJCHUS (IPOLECCHI), UCTIONb3Ysl (PU3NUECKUE BEIMUUHBI: JNEKTPUUECKUNA 3apsi,
AIIEKTPUYECKOE TOJIe, HAMPSKEHHOCTh TOJIsI, IOTEHINAJ, Pa3HOCTh MOTEHIIUANIOB;
OpU ONKHCAHWU TNPABWILHO TPAKTOBaTh (UBUUYECKHI CMBICT HCMOJIb3YEMbIX
BEIMYUH, HUX OOO3HAYEHUS M EIMHHUIIbI, YKa3bIBaTh (POPMYJIbI, CBS3bIBAIOIINE
JaHHYIO0 (PU3UYECKYIO BEJIMUHUHY C IPYTUMH BETMUMHAMU;

aHATM3UPOBATh (PU3UUYECKUE MPOIECCHl U SBJICHUS, UCTIONB3Yd (PU3NUECKUe
3aKOHBI U MIPUHIIUILL: 3aKOH BcemupHoro Tsarotenus, |, |l u Il 3akonsr HerotoHa,
3aKOH COXPAHEHHUS MEXAHWYECKOW SHEpruu, 3aKOH COXPaHEHUS HWMITYJIbCa,
OPUHIMUI CYNEPIIO3UIIMUA CWJI, TPUHIMI PABHOMPABUS HHEPUUATBHBIX CHCTEM
O0TCuéTa, MOJIEKYISIPHO-KHHETHUECKYIO TEOPHI0 CTPOCHHS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEH KMHETUYECKOW SHEPTUU TEIIOBOTO JBMXKEHHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIIepaTypoOu, TIEPBBIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXpaHEHUS
AIIEKTPUYECKOrOo 3apsiia, 3akoH KymoHa, mpu 53TOM pa3iaudarh CJIOBECHYIO
bopMyIHPOBKY 3aKOHA, €r0 MAaTEeMATUYECKOE BBIPAKEHHE U YCIOBUS (TpaHUIIBI,
00J1acTH) MPUMEHUMOCTH,



OOBSACHATh OCHOBHBIC TMPUWHIMIBI JCUCTBUSA MAalldH, MpHOOPOB U
TEXHUYECKHUX YCTPOMCTB; pa3iMuaTh YCIOBUA HMX 0€30MaCHOTO HCTOJIb30BaHUS B
MMOBCEAHEBHOM KM3HMU;

BBITIOJTHATh OKCIIEPUMEHTHI TI0 WCCIICAOBAHUIO (PM3MYECKUX SIBICHUN U
IIPOLIECCOB C MCHOJBb30BAHUEM IIPSAMBIX M KOCBEHHBIX W3MEPEHUN, IPU 3TOM
dbopMynmupoBaTh TpoOJieMy/3aady W THUIOTE3y Y4YEOHOTO JKCIEPUMEHTA,
co0upaTh YCTAaHOBKY M3 TMPEJIOKEHHOTO OOOpYIOBaHUS, MPOBOAUTH OIBIT U
(bopMyIHPOBaTh BBIBOIBI,

OCYIIECTBIIATH MPSMbIC M KOCBEHHBIC M3MEPECHUS (DU3UUECKUX BEIMYUH, MPU
ATOM BBIOMpATh ONTUMAIbHBIN CHOCO0 M3MEPEHHS M MCMOJIb30BAaTh W3BECTHBIE
METO/IbI OLIEHKH MTOTPELIHOCTEN N3MEPECHUI;

UCCJIEIOBATh  3aBUCUMOCTH  MEXIy  (U3WYECKUMHM  BEIMUYMHAMHU  C
MCTOJIb30BAHUEM MPSAMBIX M3MEPEHHM, NMPU ATOM KOHCTPYHPOBATH YCTAaHOBKY,
(GuKCHpOBaTh PE3YNIbTAThl MOJYYEHHOM 3aBUCUMOCTU (PU3MUECKUX BEIWYUH B
BU/JI€ TaOJIUI U TPpaQUKOB, AENIaTh BHIBOIbI 10 pE3YyJIbTaTaM HCCIEI0BAHNUS;

coOJoaTh MpaBuiIa 0€30MacHOTO TpyAa MPH MPOBEIECHUU HCCIIEIOBAHUN B
paMKax Y4eOHOro 3KCIIEPUMEHTa, Y4YEOHO-HCCIENOBATEIILCKOW U MPOEKTHOM
JESTEIbHOCTU C MCTOJIb30BAaHUEM W3MEPUTENbHBIX YCTPOMCTB U JIADOPATOPHOTO
000pyI0BaHMS;

pemarb pacu€THble 3aJa4d C SIBHO 3aJIaHHOW (PUBUYECKOU MOJIENbIO,
UCIIOJB3Ys (PM3UUECKHUE 3aKOHBI M MPUHIUIIBI, HA OCHOBE aHAJIM3a YCIJIOBUS 3a7auu
BbIOMpaTh (PU3MYECKYIO MOJIENb, BBUIETATh (PU3MUECKUE BEIUYUHBI U (OPMYIIBI,
HEoOXoUMBbIE NIl €€ pelleHusl, MPOBOJAUTh PAacUEThl U OLEHUBATh PEaTbHOCTh
MOJIy4€HHOT'0 3HaYeHUs PU3NUECKOM BEIIMYUHBI;

pelark KaueCTBEHHBIC 331a4M: BBICTPAUBATh JJOTUYECKN HEMPOTUBOPEUYNBYIO
LENOYKY PACCYKJIECHHUW C ONOpPON HA W3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH H
(bu3UYECKUE SIBJICHUS

UCIOJB30BaTh  MpPH  pEIIeHMH  y4eOHbIX  3a7ad  COBPEMEHHbIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUH JJI TIOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIPETALUN
U TIPEACTaBICHUS Y4eOHOW M HAy4YHO-TOMYJSIPHOM MH(POPMAIUH, MOJTy4YEeHHON U3
Pa3JIMYHBIX UCTOYHUKOB, KPUTUYECKH aHAITM3UPOBATh MOJTyYaeMy 0 HHPOpMALIHIO;

MIPUBOJIUTE MPUMEPHI BKJIa/1a POCCUNUCKUX M 3apYOSKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TPOIIECCOB OKPYKAIOIIErO0 MHpPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHIM;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMS MO (U3UKE B TOBCEAHEBHOU KU3HU
17151 obecriedeHrs 0€30MacHOCTH MPHU OOpaIleHnH ¢ MPUOOpaMu U TEXHUIECKUMU
YCTPONCTBAaMU, IJIi COXPAHEHUS 3J0POBbsSI U COOIOACHHSI HOPM IKOJOTHIECKOTO
MOBEJCHUS B OKPYKAIOIIEH CPEIIE;



paboTaTb B TpYNIE C BBINOJHEHHUEM pPa3JIMUHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYIIbL, pPAMOHATBHO PpAacTpPEneisiTh OO0S3aHHOCTU MU
IUIAHUPOBATh JEATEIbHOCTh B HECTAHJAAPTHBIX CUTYallUsAX, aJ€KBAaTHO OIICHUBATh
BKJIa/] K&K/I0T0 U3 YYaCTHUKOB IPYIIIIBI B PELICHUE pacCMaTPUBAEMOM MPOOIEMBI.

K koHumy oOyuenuss B 11 kJacce mnpeaMeTHbIE PE3ysbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaXaTh C(HOPMUPOBAHHOCTD Y OO YHarOIINXCSl YMEHU:

JIEMOHCTPHUPOBATh Ha MpHUMeEpax pojib U MeCTO (M3UMKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTHHBI MHpPA, B PAa3BUTHUM COBPEMEHHOW TEXHHUKH H
TEXHOJIOTUM, B NPAKTUUECKOW NEATENbHOCTH JIFOIEW, LETOCTHOCTh U EIMHCTBO
bu3nyecKoi KapTUHBI MUPA;

YUMUTHIBATh TPAHULBI TNPHUMEHEHUS HW3Y4EHHBIX (PUINUECKUX MOJEIEH:
TOYEYHBIN AIEKTPUUECKUM 3apsill, JIyd CBETA, TOUYCYHBIM UCTOYHHUK CBETA, SIEPHAS
MOJIENIb aToMa, HYKJIOHHasi MOJENb aTOMHOTO Sipa MPU PEHICHUU (PU3NUECKUX
3a/1ad;

pacrno3HaBath (GU3MYECKUE SIBJICHUS (TPOLECCHI) U OOBIICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKUA U KBAHTOBOW (DU3UKHU: ANEKTPUUECKAs MPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JIEUCTBUSA TOKA, B3aMMOJECHCTBUE
MAarHuToOB, DJIEKTPOMAarHUTHasE WHAYKLWSA, JEHCTBUE MArHUTHOTO TOJS Ha
NPOBOAHUK C TOKOM M JABWXXYUIMWCS 3apsiji, JIEKTPOMArHUTHbBIE KOJIEOAHUS U
BOJIHBI, NPSMOJIMHEMHOE pPaCHpOCTPAaHEHUE CBETa, OTPAKEHHUE, NPEIOMIICHHUE,
uHtepdepenms, Audpakuus W OOJApU3ALMS  CBETa, JIUCIIEPCHsI CBETa,
dboTornexkrpuueckuii 3pdext (horordhdexT), cBeToBOE AaBiIeHNE, BOSHUKHOBEHUE
JUHENYaToro CHekrpa aromMa BOJOPOAA, €CTECTBEHHass W HMCKYCCTBEHHas

PaIMOAKTUBHOCTD;
OTHCHIBATh W3YUYEHHBIE CBOWCTBA BEIIECTBA (AJIEKTPUUYECKHUE, MArHUTHBIE,
ONTUYECKUE,  DIIEKTPUYECKYIO  MPOBOJUMOCTh  PAJIMYHBIX  Cped) U

AIIEKTPOMArHUTHBIE SIBJICHUS (IPOIIECCHI), HCTOJIB3YS (PU3MUECKUE BEIUYUHBI:
ANIEKTPUYECKUN 3apsisl, CUIa TOKA, AIEKTPUUECKOE HAIPSIKEHHUE, DJIEKTPUUECKOE
CONPOTUBJIEHUE, PA3HOCTh MOTEHLMAIOB, 3JEKTPOABKYIIAs CUia, padoTa TOKa,
WHAYKIMS MarHUTHOTO TMOJisi, cuia Amrepa, cuia JlopeHna, MHIYKTMBHOCTb
KaTYIIKH, SHEPTHsI SJIEKTPUYECKOTO WM MAarHMTHOTO TMOJIeH, Mepuoj] U 4acToTa
KojebaHuil B KoJIeOATebHOM KOHType, 3apsi U CHja TOKa B Ipoliecce
TapMOHUYECKMX JJEKTPOMArHUTHBIX KojeOaHWi, (OKyCHOE paccTOsiHUE U
ONTHYECKash CHWJA JIMH3bI, PU ONKHCAHUU TPAaBUILHO TPAKTOBaTh (DU3UUECKUIA
CMBICJI HCTIOJIL3YEMbBIX BEIWYMH, WX OOO3HAYEHUs] U CIUHUIIBI, YKa3bIBaTh
(GopMyJibl, CBA3BIBAIOLIME JIaHHYIO (U3MYECKYI0 BEIMYMHY C JAPYTUMHU
BEIIMYMHAMU;

OTHMCHIBATh W3YYEHHBIC KBAHTOBBIE SIBICHUS M TIPOLIECCHI, HCIOJB3YS
¢u3nyecKre BEIMYMHBI: CKOPOCTbh 3JIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI U



4acToTa CBETA, SHEPTHs U UMIYJbC (DOTOHA, MEPHOJ MOJIypacana, YHEPTHsl CBI3U
aTOMHBIX S7Iep, TPU ONHCAHWW TPABWIBHO TPAaKTOBAaTh (MB3UYECKHN CMBICT
UCIIOJIb3yeMbIX BEIMYUH, WX OOO3HAYEHHWS W EIWHUIILL, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIOIIME JAHHYI0 (PU3MYECKYI0 BEIMYHMHY C JAPYTUMH BEIUYHHAMU,
BBIYHCJIATH 3HaYEHHE (PU3UYECKON BEIIMUNHBI;

aHAIM3UPOBATh (PU3UUECKUE MPOIIECCH M SBJICHHSI, UCTIONB3YS (U3MUECKHUE
3aKOHBI M MPUHLMUIIBL: 3aK0H OMa, 3aKOHBI MOCIEIOBATEIbHOTO U MapaJlIeIbHOTO
COCIMHEHMSI TPOBOJHUKOB, 3aKOH Jlxoynsi—JIeHla, 3aKOH AJIEKTpOMarHUTHOMU
UHIYKIUH, 3aKOH MPSIMOJIMHEHHOTO pacnpOCTpaHEHHsI CBETa, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUs CBETa, ypaBHeHHe OMHIITeHa i poTorddekTa,
3aKOH COXPAHEHMS SHEPTUH, 3aKOH COXPAHEHHs] HMITYJIbCa, 3aKOH COXpaHEHHUS
AIIEKTPUYECKOr0 3apsja, 3aKOH COXpaHEHUs] MacCOBOTO 4uclia, moctynarsl bopa,
3aKOH PaAMOAKTHUBHOIO pacmaja, Mpyu 3TOM pa3jindaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKO€ BBIPAKEHHE U YCJOBUS (TpaHUIlbl, OO0JIACTH)
NPUMEHUMOCTH;

OTPEAENATh HAIPaBJIEHUE BEKTOPA MHAYKIIMM MArHUTHOTO TOJI MPOBOIHUKA
C TOKOM, CWJIbl AMIiepa 1 cuiibl JIopeHna;

CTPOUTh W OIKUCHIBaTh HM300paXKEHHE, CO3/1aBAEMOE€ IUIOCKHUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh 3KCIIEPUMEHTBl MO HCCIICAOBAHUIO (PU3MYECKUX SIBICHUN U
IPOIIECCOB C HCIMOJIb30BAaHUEM MPSAMBIX U KOCBEHHBIX H3MEPEHUN: MPHU 3TOM
dbopMynmupoBaTh TpoOJeMy/3agady W TUNOTE3y Y4eOHOrO HSKCIEPUMEHTA,
coOupaTh YCTAHOBKY M3 MPEJIOKEHHOTO 000pYAOBaHUS, MPOBOJAUTH OIBIT U
bopMyITMpOBaTh BHIBOJIBI;

OCYILECTBIIATh NPSMbIE 1 KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEIMYUH, MPU
TOM BbIOMpATh ONTUMAIbHBIA CHOCOO M3MEPEHUs M HCIOJB30BaTh W3BECTHHIE
METO/IbI OLICHKH IOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTH (PU3MUYECKHMX BEJIMYMH C HCIOJb30BAHUEM
OpsIMBIX M3MEPEHUH: TpPU 3TOM KOHCTPYHPOBaTh YCTAHOBKY, (DPUKCUPOBATH
pe3ybTaThl MOJYYEHHOUN 3aBUCUMOCTH (U3MUECKUX BEJIMYMH B BHAE TAOJHI] U
rpaduKoB, AeNaTh BBIBOIbI IO pe3yJIbTaTaM HCCJIeI0BAHNUS,

co0mro1aTh MpaBWia OE30MaCHOTO TPy/Aa NP MPOBEICHUM WCCIICTOBAaHUN B
paMKax y4eOHOro OKCIIEPUMEHTa, Y4EOHO-UCCIIEAOBATENBCKOW W TPOCKTHOU
JESITEIBHOCTH C MCTIOJIb30BAaHUEM M3MEPUTEIbHBIX YCTPOUCTB U J1A0OPATOPHOTO
000pyI0BaHMS;

pemarb pacd€THbIe 3aJa9d C SBHO 3aJaHHON (DM3MYECKON MOJENbIO,
UCIIOJIB3Ys (PM3UYECKHE 3aKOHBI ¥ TIPUHIUIIBI, Ha OCHOBE aHAJIN3a YCIIOBHS 3aauu
BBIOMpaTh (PU3MYECKYIO MOJIETb, BBIIETATh (GU3MUECKUE BEIUYUHBI U (HOPMYIIBI,



HEOOXonuMbIe JIJIsi €€ pelieHus, MPOBOJAUTh Pacu&Thl U OICHUBATH PEATbHOCTD
MOJIy4E€HHOT'0 3Ha4eHUs (PU3NUECKOM BETUYUHBL;

pelarh KaueCTBEHHbIE 33]Jaul: BHICTPAUBATh JIOTHYECKU HETPOTHBOPEUUBYIO
LEMOYKY PacCyXJCHUH C OMOpON Ha H3ydyeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
buznuecKue sIBJICHNUS,

UCIIOJIb30BaTh ~ MPU  pEIIeHMH  Y4eOHBIX  3a7ad  COBpPEMEHHBbIE
UH(POPMAITMOHHBIE TEXHOJIOTUU JJISl TIOUCKA, CTPYKTYPUPOBAHHUS, UHTEPIPETALIUH
U TpeJCTaBlieHUs] Y4eOHOU M HAayYHO-TIOMYJIAPHOM MH(pOpPMAIINH, OTYYECHHON U3
Pa3IMYHBIX ICTOYHUKOB, KPUTHUECKH aHATM3UPOBATh MOJIydaeMyt0 HHPOPMAITHIO;

OOBSICHATh TMPUHIMIIBI JACUCTBUS MAIIMH, TPHOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCJIOBHUS UX O€30MAaCHOTO HMCTIOJIL30BAaHUS B TTOBCEIHEBHOM
KU3HU;

NPUBOJAUTH MPUMEPHI BKJIA/Ia POCCUNUCKUX U 3apYOESKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOUIETO MHpPA, B pPa3BUTHE
TEXHUKHU Y TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUA N0 (DU3UKE B MOBCEIHEBHOW >KU3HU
JU1sl o0ecTieueHus: 0€30MacHOCTH NpU OOpallleHUH C MPUOOpPaMU U TEXHUYECKUMU
yCTPOMCTBAMH, JIJISI COXPAHEHUS 3JI0POBbS U COOJIIOJICHHSI HOPM SKOJIOTHIECKOTO
MOBEJICHUS B OKPYIKartoIIei cpee;

paboTath B TpYIIE C BBINOJHEHUEM Pa3IMIHBIX COLMUATBHBIX POJIEH,
IUIAHUPOBaTh PabOTy TPYIIIbL, pPAIMOHATLHO pacTpeneiiaTh OOS3aHHOCTH U
IUIAHUPOBATh JEATEIILHOCTh B HECTAHIAPTHBIX CUTYAIUSX, aJI€KBATHO OIICHUBAThH
BKJIQJT K&XKI0TO U3 yYaCTHUKOB I'PYIIIBI B PEIICHHE PAacCMaTPpUBAEMO PO OIIEMBI.



TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
KounuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3ieioB H TeM uudg poBbie
Ne ni/m P Kontpoabnsie | IpakTnueckue (machp )
MPOrpPaMMBbI Bcero o0pa3oBarejbHbIE
padoThI padoThl
pecypcbl
Paznea 1. DU3UKA U METO/JAbI HAYYHOI'O ITO3HAHUSA
1.1 ®du3rKa 1 METOJIbI HAYYHOTO MMO3HAHUS 2 brbmmorexa [IOK
' A e https://m.edsoo.ru/7f41bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
Bu6nuoreka [JOK
2.1 Kunemariia > https://m.edsoo.ru/7f41bf72
bu6nuoreka [JOK
2.2 Jlunamuia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [IOK
2.3 3aKOHBI COXPAaHEHUS B MEXaHUKE 6 1 1 https/m.edsoo.ru/7f41bf72
Hroro no pasneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmoreka [IOK
' TEOpUH https:/m.edso0.ru/7f41bf72
Bbu6nunoreka [JOK
3.2 OcHoBbI TepMOIHHAMHIH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEINECTBA. 5 bubnnoreka [IOK
' dazoBbIc MePEXOIbl https://m.edso00.ru/7f41bf72



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

Wroro no pazgeny

24

Paznea 4. JIEKTPOAUHAMUKA

Bbu6nunoreka [JOK
4.1 DeKTpoCTaTHKA 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN neKTpUUecKuil TOK. TOKH B bubmuoreka [IOK
4.2 12
Pa3ITUYHBIX Cpeliax https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KVIACC

KoumnuyecTBo yacos DJIeKTPOHHBbIE
HanMeHoBaHue pa3ieioB H TeM (uud poBbie)
Ne ni/m Konrpoabnsie | Ipakruueckue
NPOrpaMMbl Bcero o0pa3oBaTeJibHbIe
padoThI padoThI
pecypchl
Paznea 1. JIEKTPOOAUHAMUKA
MaruuTHO€ moJie. DJIeKTpOMarHuTHas bubnuoreka [IOK
1.1 11 1 3
WHAYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pasneny 11
Paznea 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHu4yecKue U JIEKTPOMArHUTHHIE 9 1 bubnuoreka [IOK
' KosteOaHust https://m.edsoo.ru/7f41c97c
99 MexaHu4YecKue U JIEKTPOMArHUTHHIE 5 1 bu6muorexka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6auoreka [IOK
23 Ontiia 10 3 https://m.edsoo.ru/7f41c97c
Hrtoro 1o pazuery 24
Pasaen 3. OCHOBBI CIIEIIMAJTIBHOM TEOPUM OTHOCHUTEJBHOCTH
31 OCHOBBI CIIEIIUATIBHON TEOPUH 4 1 bubnmuoreka [IOK
' OTHOCHTEJILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
. bubnuoreka [IOK
4.1 ICMCHTBI KBAHTOBOH ONTHIH 0 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubnuotexa LIOK



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

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

4.3 ATOMHOE S11pO

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny

15

Paznea 5. JIEMEHTbI ACTPOHOMMWU U ACTPODPU3UKU

5.1 ONeMEeHThI aCTPOHOMUHU U aCTPOPU3UKU 7 Et?é??;;%ﬁ%gﬁﬁf A1097c
Hroro no pazneny 7
Pa3znen 6. OBOBLLIAIOIEE IIOBTOPEHUE

61 Obobumroree. nosTopetiite 4 Et?r?s??rﬁiiliigﬁll;fﬂwk
Hroro no pazneny 4
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68



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




IHOYPOYHOE INTAHUPOBAHHE

10 KJIACC
KoauvecTrBo yacos DJIeKTPOHHBIE
Ne Hara ¢ poBbIe
Tema ypoka Kontposbhubie | IlpakTuyeckue
n/n Bcero u3yueHusi | oOpa3oBaTeJibHbIE
padoThI padoThl
pecypchbl
dusrka — HayKa O oJE.
1 HH e HayI@ © npHpon 1 bubmuoreka [IOK
AYHHBIC MCTOJIBL HO3HARMIA https://m.edsoo.ru/ff0c32e2
OKPY)KaIOIIIer0 MHpa
Poinb 1 MecTO Qpu3MKHU B

5 (hopMHPOBAHUU COBPEMEHHOM 1 bubmmorexa LIOK
Hay4yHOU KapTHHBI MHUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN NIeATEIBbHOCTH JIFOAEH
Mexannyeckoe IBUKECHUE.

OTHOCHUTENIBHOCTh MEXaHMYECKOTO bubmuoreka IIOK

3 1
neuxeHus. [lepemerienue, cKoOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpsIMOJIMHEITHOE 1 bubmuoreka [IOK
JBHYKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MTPSIMOJIUHEHOE 1 bubnuoreka LIOK
JIBUOYKEHUE https://m.edsoo.ru/ff0c372e

6 CBoboHOE majieHne. YCKOpeHue 1 bu6mmoreka [JOK
CBOOOHOTO TAJCHUS https://m.edsoo.ru/ff0c39cc
Kpuponuueitnoe CHUE.

7 R HUH 1 bubnuotexa LIOK
JIBHIACHHE MATCPHAIILHOH TOUKH 110 https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH

8 [IpuHuMn oTHOCUTENBEHOCTH ["anues. 1 bu6nmuorexka [JOK



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

HNuepuuanbHble CUCTEMBI OTCYETA.
[TepBsriit 3akoH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuina. [IpuHuun

bu6mmoreka [IOK

9 cyneprosuuiu cu. Brop OHUSaKOH https://m.edsoo.ru/ffOc3be8
Herotona mist MaTepuanbHOM TOUKH

10 Tperuit 3akon HproToHa st bubnuoreka LIOK
MaTepUaIbHBIX TOUYEK https://m.edsoo.ru/ffOc3be8
3aKoH BceMUpHOTo TarotTenus. Cumna

11 TspKkecTH. [lepBast kocMuueckast brbmorexa [IOK

- HeP https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmoreka [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KosdppuuneHt tpenusi.

13 Cuna CE o e(lxb B P . bu6mmoreka [IOK

i TMPOTHBIICHHA IIPH ABIAKCHUH https://m.edsoo.ru/ff0c3f76
TeJa B KUJKOCTH HJIH Ta3e
[TocTymarenbHOE U BpalllATEIHOE
JNBH>KEHUE a0COJIIOTHO TBEPAOIO Tea. bu6moreka [IOK

14
MowmeHT cuisl. [nedo cumel. YcinoBus https://m.edsoo.ru/ff0c41a6
paBHOBecHs TBEPIOTO Tea
Nmnynec MaTepuanbHOM TOUKH,

15 CHUCTEMbI MaTEPUATIbHBIX TOYEK. bubnuoreka LIOK
Nmnynbse cuibl. 3aKOH COXpPAHEHHUS https://m.edsoo.ru/ff0c43d6
UMNynbca. PeakTuBHOE JBUXKEHUE
PaboTta 1 MOIIHOCTH CHITHI.

16 Kunernueckas sHEprus MarepualbHON bubnuotexa LIOK
ToukH. Teopema 00 M3MEHEHUH https://m.edsoo.ru/ff0c4502
KAHETUYECKOW SHEPTUU

17 [ToTenmuanbHas SHEPTHSL. bu6morexa [IOK



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

[loTeH1manbHas SHEPrHs ynpyro
ne(hoOpMUPOBAHHOM NMPYKUHBI.
[NoTennmanbHas SHEprHs Tesa BOIU3N
IIOBEPXHOCTH 3eMIIH

https://m.edsoo.ru/ff0c46la

18

[loTeHIMabHBIE U HETTOTCHIIHAIBHBIC
cuiibl. CBsi3b paboThHI
HEMOTEHIIUAJBHBIX CHJI C ©3MCHEHUEM
MEXaHWYECKOH SHEPTHH CHCTEMBI Tell.
3aKOH COXpaHEHMS] MEXaHUYECKOU
SHEpPIUuU

bu6nmuorexka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaboparopHnas pabora «ccnemoBanue
CBSI3U pa0OThI CHJIBI C U3MEHECHUEM
MEXaHUYECKOW PHEPTUH Teja Ha
MIPUMEPE PACTSDKCHHS PE3HHOBOTO

KTYTa»

20

KonTponbHas pabota mo teme
«Kunemaruka. /IlnHamuka. 3aKkOHbI
COXpaHCHUS B MEXaHHUKE)

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MTOJI0KEHU I MOJIEKYJISIPHO-
KUHETUYECKOU Teopuu. bpoyHoBCKOE
nsuxenue. Juddysus

bu6morexka [IOK
https://m.edsoo.ru/ffOc4dc?2

22

Xapakrep JBHKECHUS U
B3aHUMO/ICH CTBHU S YaCTHUI] BEIICCTBA.
Mopenu cTpoeHus ra3oB, JKUIAKOCTEU U
TBEPABIX TEI

23

Macca monekyn. Konnaecto
BenecTBa. [locrossnHas ABoraapo

24

TennoBoe paBHOBecue. Temneparypa u
e€ usmepenue. lllkana Temneparyp



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

Llenscus

Wneanpuslii raz B MKT. OcHOBHOE

bubmuoreka IIOK

25
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOGcomoTHas TeMIiepaTrypa Kak mMepa
26 CpeIHEeH KMHETUYECKON YHEePTUH bu6nmuorexka [IOK
JBOKCHUS MOJICKYJI. YpaBHEHHUE https://m.edsoo.ru/ff0c511e
MenpeneeBa-Kianeiipona
27 3akoH [lanpToHa. ['a30BBIC 3aKOHBI
JlabopaTopHast pabota «MccnenoBanue
28 3aBHCHMOCTH MEX]y TTapaMeTpaMu
COCTOSIHUS Pa3pPEKESHHOTO ra3a
29 W3onporneccsl B U1€aNbHOM Taze U UX bubmmotexa LIOK
rpaduueckoe npeacTaBiIeHUE https://m.edsoo.ru/ff0c570e
BuyTpenHsis sHeprus
TEPMOJIMHAMUYECKONH CUCTEMBI U
30 crioco0n1 e€ m3meHenus. KoandaectBo bubmuorexa [IOK
TEIUIOTHI U paboTa. BuyTpenHsisn https://m.edsoo.ru/ff0c5952
SHEPIUs OJTHOATOMHOTO UJIEaJIBHOTO
rasa
31 Bu el Tennonepenaun bubmorexa [IOK
p https://m.edsoo.ru/ff0c5c36
VY nenpHas TETIOEMKOCTh BEIECTBA.
bu6nuoreka [JOK
32 KonmuecTBo TeminoTs! npu
. https://m.edsoo.ru/ff0c5c36
Terionepeaaye. AnuabaTHeIi mporece
33 IlepBbIii 3aKOH TEPMOJAUHAMUKU U €TO bubnuoreka LIOK
MIPUMEHEHHUE K U30IpoLIeccam https://m.edsoo.ru/ffOc5efc
34 HeobpatumocTs mporiieccoB B bu6mmotexa LIOK

npupoje. Bropoit 3akox

https://m.edsoo.ru/ff0c6230



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

[Mpunuun neficreus u K11/ Tennosoit

bubmuoreka IIOK

3% MAaIIHBI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KITJ]
37 DKoNOrnyecKkue mpooIeMbl
TETJI0PHEPTETUKI
38 O06o0mmarnmit ypok «MoJeKynspHas bubnmoreka [IOK
¢usrka. OCHOBBI TEPMOIUHAMUKI https://m.edsoo.ru/ff0c6938
KoHntponbsHas pabora mo treme
bu6morexka [IOK
39 «Monexynapras qusnxa. OCHOBEI https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue U KOHICHCAITHSI. bubnuoreka [IOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AOCOTIOTHAS ¥ OTHOCUTEbHAS - OK
41 BJIQXKHOCTb BO3/1yXa. HachIeHHBIN nbmaorexa I
https://m.edsoo.ru/ff0c64d8
nap
Teépnoe teno. Kpucramnmueckue u
42 amopdHbIe Tena. AHU30TPON U bubnuotexa LIOK
CBOWCTB KpucCTaLioB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctautbl. COBpeMEHHBIE MaTepUaITbI
[InaByiieHME U KpUCTAIITM3AHSL. EuG OK
43 VYienpHas TEMIOTA TIABJICHHUSL. nosoreka L
Cy6 https://m.edsoo.ru/ff0c6708
JAUMaIus
bu6muoreka [JOK
a4 YpaBHeHHE TeNIOBOTO banarca https://m.edsoo.ru/ff0c6820
Onexrpusanus Tea. DIeKTPUIECKUN
45 3apsia. JIBa Bua SIEKTPUUECKUX brbmorexa HOK

3apsiIoB

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c600a
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https://m.edsoo.ru/ff0c6a50
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HpOBOI[HI/IKI/I, JAUDJICKTPUKU U

46 IMOJYIIPOBOJHUKHU. 3aKOH COXPaHEHHUS bubmorexa [OK
YHpOBOA ' P https://m.edsoo.ru/ffOc6bcc
AJICKTPUYECKOTO 3apsiia
Bzaumonetictue 3apsanoB. 3aKoH
47 K I[T N P . bubmuoreka [IIOK
YIOHA. 1OHCHHBIM SICKIPHICCKIH https://m.edsoo.ru/ffOc6ced
3apsi
Hanpsok€HHOCTB 3JIEKTPUYECKOTO
48 nosst. [lpuHnun cynepnosunuu bubmumotexa LIOK
BJIEKTPUUECKUX ToJiel. JInnuu https://m.edsoo.ru/ff0c6df2
HAIPSLKEHHOCTH
Pabora cui 31eKTpOCTaTHUECKOTO
49 I PP bubmuoreka [IIOK
ToLd. LloTeHiall. TasHocTh https://m.edsoo.ru/ff0c6f00
IMOTEHIINAIOB
IIpoBOHUKHN U TUAIEKTPUKHA B
50 3JE3RT OCTATHYECKOM H(E)J'IC bubmuorexa LIOK
p ) https://m.edsoo.ru/ff0c7018
JlusnexTpudeckas MPOHUIIAEMOCTh
N bubmuoreka [IOK
51 InexrpoéMrocTs. Korpiercarop https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTD IJIOCKOTO
52 KOH eﬁcaTo a. DHeprus 3apsHKeHHOTO bubmmorexa [IOK
A pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCcaTopa
53 JlaGopatopnas pabota "M3mepenue
AJIEKTPOEMKOCTH KOHJIeHcaTopa"
[IpyHUMD IEHCTBUSA U IPUMEHECHUE
KOHJICHCATOPOB, KOITUPOBAJILHOTO
94 arnmapara, CTpyHHOIo puHTepa.

DJIeKTpoCcTaTHYeCcKas 3alyTa.
3azeMiieHHe HIEKTPOIpruOopoB



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

55

DNEeKTpUUYECKHUI TOK, YCIOBHS €ro
cymecTBoBaHUsA. [IoCTOSIHHBIN TOK.
Cuna Toka. Hammpspkenue.
Conporunenue. 3akon Oma Jyist
yJacTKa Ienu

56

IlocnenoBarenbHOE, MapajlIeNIbHOE,
CMEIIIAHHOE COeIUHEHUE
npoBoaHUKOB. JlabopaTtopHas padoTa
«3ydyeHne CMEMaHHOTO0 COEANHEHUS
PE3HCTOPOBY

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0c74f0

57

PaboTta 1 MOIIHOCTH JIEKTPUUECKOTO
ToKa. 3akoH J[xoyns-Jlenna

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

58

3akon OMa A7 OJTHOM (3aMKHYTOH)
anekTpuuecko nenu. Koporkoe
3aMmbikanue. JJabopaTtopnas pabora
«3mepenune J/1C ncrouHuka Toka u
€ro BHYTPEHHETO COIIPOTHUBIICHU

0.5

bubmuoreka IIOK
https://m.edsoo.ru/ff0c7ae0

59

DeKTpoHHask TPOBOJUMOCTD TBEPABIX
METAJIJIOB. 3aBUCUMOCTh
CONPOTUBJICHUS METAIIJIOB OT
Temueparypsl. CBEpXIpoBOAUMOCTh

60

DNeKTpUUYECKU TOK B BaKyyMe.
CBoiicTBa AIEKTPOHHBIX TYYKOB

61

[TomynpoBOIHUKHN, UX COOCTBEHHAS
IpuMecHas mpoBoauMocTh. CBoiicTBa
p—n-nepexona. [loaynpoBogHUKOBEIE
puOopsI

bubmuoreka IIOK
https://m.edsoo.ru/ff0c84ae

62

DIIEKTpUYECKU I TOK B PACTBOPAX U
pacrmiaBax 3JIEeKTPOIUTOB.

bubmuoreka [IOK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

DJIEKTPOJIUTHYECKAS] AUCCOLUALIMSL.
DJEKTPOIn3

DJIEKTPUYECKU TOK B ra3ax.

63 CaMOCTOSTEIbHBIN U 1 bubmuoreka [IOK
HECaMOCTOSTEIbHBIN pa3psa. MosHus. https://m.edsoo.ru/ffOc84ae
[Inaszma
DnexTpruyecKkre npudopsl 1

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubmumotexa LIOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ffOc86fc
0€3011acHOCTH

65 OO6oO0m@aroIMii ypox 1 bu6mmorexa [IOK
«QIIEKTPOIMHAMHU KA https://m.edsoo.ru/ff0c88be
[loBTOpEeHUE «INEKTPOCTATHKA.

66 [ToCTOSIHHBIH SNIEKTPUYECKHI TOK. 1 bubmotera [OK

https://m.edsoo.ru/ff0c8a8a

Toxu B pasnMYHBIX cpeax»

67 IIpomexyrouHas arTecTanusl. 1 bu6mmotexa LIOK
KonTpoapHoe TecTupoBaHue. https://m.edsoo.ru/ff0c8c56

68 OO6o0marnmii ypok mo temam 10 1 bubnmoreka [IOK
K1acca https://m.edsoo.ru/ffOc8f6c

OBILIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KVIACC

KoumnuyecTBo yacos DJIeKTPOHHBbIE
[
JI:;-H Tema ypoka Beero Konrtpoabnbie | IlpakTnueckue fll:;‘?eﬂl/lﬂ zgg;l;gximue
padoThI padoThbI pecypesI
[MocTosiHHBIE MATHUTHI U KX

1 B3auMoJieicTBUE. MarHUTHOE TOJIe. 1 bu6mmoreka [IOK
Bexrop marautHOM unaykuuu. JInHuu https://m.edsoo.ru/ff0c9778
MarHUTHOW MHIYKIUH
MarnuTtHoe 1noJie IPOBOIHUKA C

) TokoM. OmbIT Dpcreaa. 1 bubmuoreka [IOK
B3aumonelicTBue NpOBOJHUKOB € https://m.edsoo.ru/ffOc98fe
TOKOM

3 JlaGoparopHas pabota «3yueHue 1 1 bubnuotexa LIOK
MAarHUTHOTO TTOJISI KATYIIKA C TOKOM) https://m.edsoo.ru/ffOc98fe
JleiicTBMEe MarHUTHOTO TOJIS Ha
MPOBOJAHUK C TOKOM. Cuiia Amrmiepa.

4 JlaboparopHas pabora 1 1 bubnmoreka [IOK
«ccaenqoBanue ASUCTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»

JleficTBME MATHUTHOTO ITOJIS Ha

5 JBUKYLIYIOCS 3apSHKEHHYIO YaCTHUILY. 1 bubnuorexa [IOK
Cuna Jlopennia. Pabota cuiibt https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpomarHuTHas UHAyKus. [lotok

6 BEKTOpa MarHUTHOM nHAyKuuu. D J1C 1

MHJYKIUHU. 3aKOH AJIEKTPOMarHUTHOM



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

unnykiuu Dapanes

JlaboparopHas pabota
«ccrenoBanue siBIICHUS
AJIEKTPOMArHUTHOU UHIYKIIHH

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

WNuayktuBHOCTH. SIBIICHHE
camonHIykiuu. I J{C caMOMH IyKITHH.
DHeprusi MArHUTHOTO TIOJIST KATYIIKH C
TOKOM. DJICKTPOMarHuTHOE T0Jie

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHudeckue yCTpOUCTBA U UX
IIPUMEHEHHUE: IOCTOSIHHBIE MArHUTBHI,
3JIEKTPOMArHUThI, 3JIEKTPOABUTATENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YACTHL,
WHAYKIIUOHHA [1€Yb

10

O6o0mmarnmii ypok «MarHutHoe
noJie. DJIEKTPOMAarHUTHAST MHIYKIU D

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTponbHas pabota o teme
«MargsuTHoe 1nouie.
DJIEKTPOMAarHUTHAsI UHTyKIIH D>

bu6moTeka [IOK
https://m.edsoo.ru/ffOcad58

12

CBo0OoiHbIE MEXaHUYECKHE
kosieOanus. ['apmMoHnueckue
KoneOaHusl. YpaBHEHUE
rapMOHUYECKHX KOJIEOaHUM.
[IpeBpaiienue sHeprun

bub6aunoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGoparopHas paboTa
«ccrnenoBanne 3aBUCUMOCTH
Mepuo/ia MaJibIX KoJieOaHui rpy3a Ha
HUTH OT JUITMHBI HUTU U MACCHI TPy3a»

14

Konebarenbublii KOHTYp. CBOOOIHBIE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

QJICKTPOMArHU THBIC KoJIeOaHUs B
HNACAIIBHOM KOJ1e0aTeIbHOM KOHTYpC.
Ananorus MCKAY MEXaHUYCCKUMU U
QJICKTPOMArH M THBIMHA KOJICOaHUSIMU

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUA SHCPIUH B UACAJIbHOM
KOJIeOATEITbHOM KOHTYPE

bu6moreka [IOK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBienue o 3aTyXarOMMX
konieOaHusX. BeIHYXICHHbBIE
MeXaHH4decKue konebanus. Pesonanc.
BbIHYyXIeHHBIE 3JIEKTPOMArHUTHEIE
KoJieOaHus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

IlepemenHbIii Tok. CHHYCOUIaNbHBIN
IepeMEeHHbIN TOK. MOIHOCTh
MEPEMEHHOTO TOKa. AMIIJIUTYIHOE 1
JICMCTBYIOLIECE 3HAYECHUE CHIIbI TOKA U
HaNpsDKEHUS

bubmauoreka [IOK
https://m.edsoo.ru/ffOchd34

18

Tpanchopmatop. [Iponssoactso,
nepejaya v noTpediaeHue
AJIEKTPUUYECKOW SHEPTUU

19

VYCTpONCTBO U TPAKTUUYECKOE
MIPUMEHEHHUE DJIEKTPUUECKOTO 3BOHKA,
reHepaTropa NepeMEHHOI0 TOKa,
JIMHUH 3JIeKTpoIiepeaad

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUUYECKUE PUCKU PU
MIPOU3BOJCTBE IEKTPOIHEPIUH.
KynbeTypa ncnonbs3oBaHus
3JIEKTPOIHEPIUU B ITOBCEIHEBHOMN
KU3HU



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

Mexannyeckue BOJIHBI, YCJIOBUSA

pacnpoctpanenus. [lepuoa. CxopocTthb

bu6aunoreka [IOK

21
pactpoCTpaHECHUS U JITTNHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Nonepeunbie U MPOIOIBHBIE BOJHBI

99 3Byk. CKOpoCTh 3ByKa. I'poMKOCTB bubnuoreka LIOK
3ByKa. Bricora ToHa. TeMOp 3ByKa https://m.edsoo.ru/ffOcccOc
DIeKTpOMAarHUTHEIC BOIHBI, HX

93 vKrp Ik bu6moreka [IOK
CBOUCTBA M CKOPOCTE. LLKaa https://m.edsoo.ru/ffOccfe0
3JIEKTPOMAarHUTHBIX BOJIH
[IpuHIUIIBI paAUOCBSI3U U

24 TeneBuieHu . Pa3BuTne cpencTs
cBs3u. Pagnosioxanus

o5 KontponbHas padora «Konebanus u bubnuoteka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpssMonuHEHOE pacpocTpaHEeHHE

26 CBETA B OJIHOPOJHOM CpeJie. bu6muorexka [IOK
Toueunslii ©CTOYHUK cBeTa. Jlyd https://m.edsoo.ru/ff0cd350
cBeTa
Otpaxxenue cBeTa. 3aKOHbI

27 oTpaxkeHus ceera. [loctpoenue butamorexa LIOK

P L P https://m.edsoo.ru/ffOcd4e0

M300pakeHUH B IJIOCKOM 3epKajie
[Ipennomnenue ceera. [lonHoe
BHYTpeHHee oTpakeHue. [Ipenenbublin bubmmnorexa [IOK

28
YIOJI IOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpaKCHHS

29 JlaGopaTopHas pabota «3mepenne bubmuoreka [IOK
MoKa3aTessl MPeIOMIICHHS CTEKIa» https://m.edsoo.ru/ffOcd67a

30 JIuu3el. [TocTpoeHne n300paxeHH B bubmmoreka [IOK



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

nuH3e. DopMysa TOHKOU JIMH3BI.
YBenn4eHNe JIUH3BI

https://m.edsoo.ru/ffOcddle

JlaGoparopHas paboTa

31 «ccnenoBanme CBOMCTB
M300payKeHUH B TMH3AX»
Hucnepcusi ceera. CII0XHBIN COCTaB
39 6enoro ceera. Llger. JlaGoparopHas
pabota «HabmtoneHue aucrnepcuu
CBETa»
33 Nnrepdepenuus crera. Judpakius bubnuotexa LIOK
ceera. JludpakurnonHas pemerka https://m.edsoo.ru/ff0ced22
34 [Tonepe4HOCTh CBETOBBIX BOJIH. bubnuotexa LIOK
[onspuzanus cBera https://m.edsoo.ru/ffOcf02e
35 OnTuyeckue mpruOOpHI U YCTPOMCTBA U
YCIIOBUSI UX O€30ITaCHOTO MTPUMEHCHHUS
I'paHuUIIBI MPUMEHUMOCTH
Kaccuyeckor Mexanuku. [loctymnarsl bubnuoreka [IOK
36 .
CIIELIMAJIBHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHTEIIbHOCTH
OTHOCHUTEIBHOCTD OJTHOBPEMEHHOCTH.
37 3aMeieHre BpEMEHHN U COKPALIICHHE Bubnrorexa [OK
P P https://m.edsoo.ru/ffocfad2
JUTHHBI
DHEPIrusi ¥ UMIYJIBC PEISITUBUCTCKOM
38 yacTUIbl. CBsI3b MacChl C DHEPIUE U Bubmzorera LJOK
’ p https://m.edsoo.ru/ffOcfc68
HUMITYJICOM. DHEPTUs MOKOs
KontponbsHas padora «OnTuka.
P p . bu6mmoTeka [IOK
39 OCHOBBI CIEHAIBHON TEOPUHU

OTHOCHUTCIBHOCTH

https://m.edsoo.ru/ffOcf6f0



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
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®oronsl. opmyna [Inanka. JHeprus

bub6mauoreka [IOK

40 Y UMITYIIEC JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIENOBAHUE
a1 ‘P 0 A AT bu6moteka [IOK
boroadexra. OmbiTer A. I https://m.edsoo.ru/ffOcffc4
CroiieToBa
3akouns! potoddpdexra. YpaBHeHue
42 it (?O (MZ)O (1)(11))6 bu6mmoreka [IOK
MHIUTCHHA A QOTOSQCKTA. https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» gotorddexra
JlaBnenue cBeta. OmbiThl [1. H.
43 JleOeneBa. XuMH4eCKoe IEiiCTBUE Bubmrorexa [OK
' https://m.edsoo.ru/ff0d04a6
cBeTa
Texnuueckue ycTpoiicTBa u
MPaKTHIECKOE TIPHMCHEHUE:
44
doTodnemMeHT, PoTOTATUHK,
conHeYHas 0aTapesi, CBETOAUO]
45 Pemenue 3amad mo reme «3J1€MEHTHI bubmauoreka [IOK
KBAHTOBOI OIITHKHU https://m.edsoo.ru/ff0d0302
Moaenrs aroma Tomcona. O
46 p S J;) oM MeoH HE_’ITH bubnuoreka [IIOK
€3CpPopAa 10 pacCeAHMIO A-TaCTHIL. https://m.edsoo.ru/ff0d091a
[Inanerapnas Mozaesb aToMa
bu6mmoTeka [IOK
4t Hocrynarer bopa https://m.edsoo.ru/ff0d0afa
N3nyaenne u nornomenrne GOTOHOB
48 il Hy;e e€XoJle aToMa C O,E[H(()i;(()) OBHSA Bubmiorera [IOK
pruep . P https://m.edsoo.ru/ff0dOafa
SHEPruu Ha Apyroi. Buabl cekTpon
BomnnoBbie cBoiicTBa yacTull. BoaHbI
. bu6moreka [IOK
49 ne bpoitns. KopnyckynsipHo-

BOJIHOBOM ayasin3m. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
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https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

BBIHYKACHHOC U3JIYUCHUC

50

OTKpBITHE PAIMOAKTUBHOCTU. OTIBITHI

Pesepdopna mo onpeneneHnio coctaBa

PaaOaKTHUBHOT'O U3Ty4YCHUSA

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

51

CaoiicTBa anbda-, 6era-, ramma-
u3nyyeHus. BnusHue
PaMOaKTUBHOCTH HA KUBBIC
OpraHU3MBbl

52

OTKpbITHE TPOTOHA U HEUTPOHA.
N3zotonsl. Anbda-pacmna.
DJIEKTPOHHBIN ¥ TTIO3UTPOHHBIN OeTa-
pacnan. I'aMmma-u3inydeHune

bu6aunoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsI3U HYKJIOHOB B siZIpe.

S nepHblie peakuuu. S nepHbiil
peaxrop. [IpoGnembl, mepcrneKTUBHI,
9KOJIOTHYECKUE aCTIEKThI SAepHON
SHEPIreTUKH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DjieMeHTapHbIe YacTUIlbl. OTKpbITHE
MO3UTpOHA. MeTO bl HAOTIOACHHS U
pEruCTpaLvy AIEMEHTAPHBIX YaCTHII.
Kpyrnbiii cron «®yHaaMeHTalbHbIE
B3aUMOJIeCcTBUS. EMUHCTBO
(u3nYeCcKO KapTUHBI MUPa»

bub6auoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bésguoro neda. Co3sesaus,
HpKI/Ie 3Bé3I[BI, IIJIAHCThI, UX BUAUMOC
nsrokenne. ConHeyHas cucreMa

56

Comnnne. ConHeyHast aKTHBHOCTD.
Hcrounuk sneprun ComnHIila v 3BE311



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

57

3BE3/1bI, UX OCHOBHBIE
XapaKTepUCTUKU. 3BE3bI NIABHOM
MocJIeI0BaTeNIbHOCTH. BHyTpeHHee
cTpoeHue 38€31. CoBpeMEHHBIE
MPEACTaBICHUS O IPOUCXOKICHUU U
sBoronnny CoJIHIIa U 3BE3

58

Mneunsiii [Iyte — Hama ['anakruka.
Ilonoxenue u apmxenue ConaHia B
lNamakruke. ["anakruku. Y€pHbie
TBIPBI B AApax rajJakTuK

59

Bcenennas. Pa30Oeranue rajgaxkTuk.
Teopus bosboro B3peiBa.
PennkroBoe uznydyeHue.
Meraranaktuka

60

Hepemennsie npo6iieMbl acCTPOHOMHUH

61

KonTponsHas paboTa «31eMeHTHI
ACTPOHOMMUHU U aCTPOPUZUKI

62

O06o6m@atonmiit ypok. Ponb ¢pusuku u
ACTPOHOMHUHM B SKOHOMHUYECKOM,
TEXHOJIOTHYECKOMN, COIMaIbHOU U
ATUYECKOU cdepax NesaTeIbHOCTH
YyeJioBeKa

63

OO6oo6matronmiit ypok. Pois u mecto
(M3HUKM ¥ aCTPOHOMUU B
COBPEMEHHOU HAayYHOU KapTUHE MUpPa

64

O06o06uronmit ypox. Pois
¢u3rueckoil Teopuu B GOPMUPOBAHUH
MPEACTaBICHUM O (PU3NUECKOM
KapTHHE MUpa




O6o6upronmii ypok. Mecto
(hU3uUeCKO KapTUHBI MUPA B OOIIEM

65 1
psilly COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX IIPEJICTaBICHUHN O IPUPOLE

66 PesepBHblil ypok. MarautHoe noie. 1
DneKTpoMarHuTHas UH YK
PesepBHbIit ypok. OnTrka. OCHOBBI

67 CIELUaJIbHON TEOPUH 1
OTHOCHUTENBHOCTH
Pesepnbiii ypok. KBanTtoBas ¢usuka.

68 5 1 bu6moTteka [IOK

JICMCHTBI aCTPOHOMUMU 1 https://m.edsoo.ru/ff0d1784
acTpou3uKm
OBLIEE KOJIMYECTBO YACOB I1IO 68

[NIPOTPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOIANUYECKOE OBECIIEHEHHUE
OBPA3OBATEJIBHOI'O IPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

» ®usnka, 11 xmace/ Mskumes I'.J1., byxosues b.b., Yapyrun B.M. nox
penakuueii [TappentreBoit H.A., AkinonepHoe o01ectBo «M31aTenscTBO

«IIpocBenieHue»

METOIANUYECKHUE MATEPHUAJIBI JIVIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI UPECYPCBI CETH

HUHTEPHET
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