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MHNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢Qusnuke 06a30BOr0 YpOBHS Ha YpPOBHE CPEIHETO OOIIETO
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE MOJOXEHHUN M TpeOOBaHUM K pe3ylibTaTaM
OCBOCHHMsI OCHOBHOHM 00pa3oBaTeIbHOU MporpamMMsbl, npeactaBieHHbIXx B OI'OC
COQO, a Takxe ¢ yd€roM (enepanbHO paboyel NpPOrpaMMmbl BOCIUTAHUSA U
KOHIICTIIIUY TIpenoiaBadus y4ueOHoro mpeamera «Dusmka» B 00pa3oBaTelbHBIX
Opra"u3anusax Poccniickon denepanum, peanu3yromnx OCHOBHBIE
oOpa3oBarebHbIe MPOTPAMMBI.

Copepxanue mnporpaMMmbl 1O (QU3MKE HaIpaBieHO Ha (QopMupoBaHHUE
€CTECTBEHHO-HAYYHOW KapTuHb Mupa oOydarommxcs 10-11 kimaccoB mnpu
oOyueHuu ux ¢u3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-AEATEIbHOCTHOTO
noaxoaa. IIporpamma mo ¢usuke coorBercTByeT TpeboBanusiMm PI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpPEIMETHBIM pPE3yJbTaTaM
OOy4eHHMs, a TaKXKE€ YYUTHIBAET HEOOXOJAMMOCTh peaU3aIUU MEXKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-Hay4YHbIMH Y4YE€OHbIMU mHpeaMeramu. B Hel
ONPEIENSIOTCA OCHOBHBIE LI€NIM M3y4YeHUsl (DU3UKH HA YPOBHE CPEIHEro OOILIEro
o0pa3oBaHus, TUIAHUPYEMBIE PE3YJIbTAThl OCBOEHUS Kypca (PM3HKHU: JINYHOCTHBIE,
MeTarpeIMeTHbIC, TPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma no (husmKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YNbTAThl OCBOEHUS Kypca (U3UKU Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIBTATHI IO F0JIaM 00yUYEHUS;

e coJiepxkaHue yueObHoro npeameta « Dusukay mo rogaM oOydeHwusl.

®duzrka Kak Hayka o Haubosiee OOIMX 3aKOHAaX MPUPOJBI, BBICTyINas B
KauecTBe y4eOHOro MmpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHMM 00 okpyskaroriem mMupe. [IIKoIpHBIN Kypc GUBHKH — CHCTEMOOOPa3yOIIHiA
JUUISl €CTECTBEHHO-HAYUHBIX YUEOHBIX MPEAMETOB, TOCKOIBKY (PU3MUECKUE 3aKOHBI
JexaT B OCHOBE IIPOIECCOB U SBJICHUMN, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbu3nyeckoir reorpaduei u actpoHomuei. Mcmonb3oBaHWE W aKTUBHOE
npuMeHeHue (OU3MYECKUX 3HAHUM  OMpeAeNsaeT XapakTep UM pPa3BUTHE
pa3HOOOpa3HBIX TEXHOJIOTHH B cdepe DHEPreTUKHU, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TIOJyYEHUs] HOBBIX MaTEpHaiOB C 3aJlaHHBIMM CBOMCTBAMHM U JAPYTHX.
N3yuenne ¢Gu3MKM BHOCHUT OCHOBHOM BKJIaa B (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOW KapTUHBI MHpa oOydaronmxcs, B (opMupoBaHHE YMEHUN MPUMEHSTH
HAyYHBIA METO]I MO3HAHUS NP BHITIOJHEHUN UMHU y9€OHBIX UCCIIEIOBAHUM.

B ocHOBY kypca ¢usukud Ijs ypOBHS CpEeAHEro oOIero oo0pa3zoBaHUs
MOJIOKEH pAJl HUJeH, KOTOphle MOXXHO paccMaTpUBaTh KaK MPUHIUIIEI €ro
MTOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUU C HEM KypC SBISETCS JIOTHMYECKHU
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX pa3/eloB (PU3MKH, BKIIOYAET Kak
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHOMN (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBUM C HEW Marepuan Kypca (U3UKH
o0benuHEH BOKpYr ¢u3nueckux Teopuid. Bemymmm B Kypce sBisercs
dbopMupoBaHUEe MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSIX MAaTe€pUH, BELIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzamus IpeanoiaraeT HCIO0JIb30BaHHUE
TYMaHUTapHOTO TOTEHIMana (hU3NYEeCKOW HAyKH, OCMBICICHHE CBSI3U Pa3BUTHSA
¢uzuk ¢ pa3BUTHEM OOIIECTBA, a TaKXkKe C  MHPOBO33PEHUECCKHMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU MTPOOIeMaMHU.

Hoess  npuxnaonoti uanpasnennocmu. Kypc Qusuku  npeamnonaraet
3HAKOMCTBO C IIUPOKHM KPYTOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
W3YUYCHHBIX TEOPUMI U 3aKOHOB.

Hoes oxonocuzayuu peanuzyercs TOCPEICTBOM BBEJIEHUSA HJIEMEHTOB
COJlepKaHMs, TOCBSIIEHHBIX SKOJOTMYECKHM MpOOJieMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHBI C Pa3BUTHEM TEXHUKHU U TEXHOJIOTHH, a Takke OOCYXIeHUS
po6JieM pallMOHAIBHOTO IPUPOOIIONIB30BAHMS U HKOJIOTHUYECKOM 0€3011aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (DU3MKM Ha YpPOBHE CpPEJHEro OOIIero
oOpa3oBaHus SBIAIOTCS (pusmyeckue Teopuu ((HhopmMupoBaHHE NPENCTABICHUNA O
CTPYKTYp€E MOCTPOCHUSI (PU3HUECKOU TEOPUH, POJU (HyHAAMEHTAIBHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEJACTABICHUSAX O MPUPOJE, TpaHHIlAX
NPUMEHUMOCTH TEOPHH, JUIsl ONUCAHUS E€CTECTBEHHO-HAYYHBIX SBICHUU W
IIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOJAX0J B Kypce (DU3MKHU peanu3yeTcs: Mpexkae
BCEro 3a CUET OpraHu3allM SKCIEPUMEHTATbHOU ACSATEIbHOCTH OOYYaroIuXCs.
Jlnst  6a3oBoro ypoBHA Kypca (HU3MKM — 9TO UCIOJIb30BAaHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIA0OpAaTOPHBIX padoT,
KOTOpbIE B IporpaMme mno (pusnke oO0beAMHEHBI B OOIIMA CIUCOK YYECHUUYECKHUX
MpaKTUYECKUX padoT. BbljeneHre B yka3aHHOM IepedHe JabopaTOpHBIX padoT,
MPOBOAUMBIX JUII KOHTPOJII W OIEHKH, OCYIICCTBISICTCS Yy4YaCTHUKaMU
0o0pa3oBaTeNpHOrO IMpoliecca MCXOAs U3 OCOOEHHOCTEH IUIaHUPOBaHUS U
ocHamieHuss kaOmHera Qusmku. Ilpm dsToM  oOecmeynBaeTCs  OBJIAJCHUC
OOyYaronMMHUCS YMEHUSIMU TPOBOJUTH KOCBEHHBIE W3MEPEHHUsI, HUCCIEIOBaAHUS
3aBUCUMOCTEN (U3MUECKMX BEIMYMH M TOCTAHOBKY OINBITOB IO MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonpiioe BHUMaHHME YAENSIETCS PEUICHUI0 PACUETHBIX M KAaYECTBEHHBIX
3anad. [Ipu 3TOM A1 pacy€THBIX 3a7a4 IPUOPUTETOM SBIISIFOTCS 3aJa4d C SBHO
3aJlaHHOM (PU3MYECKOU MOJIENbIO, MO3BOJISIIOIINE MPUMEHSTh NU3y4YEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 paslieia Kypca, TaK W HHTETpUPYs 3HAHUS U3
pa3HbBIX pa3nenoB. /[ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SBJISIOTCS 3aJaHUS Ha
oOBsSICHEHHE TPOTEeKaHUsI (U3MUECKUX SIBICHUA W TIPOIECCOB B OKPYIKAIOIICH
XKU3HHU, TpeOyrolue BbhIOOpa (PU3MYECKON MOJENH JUIsl CUTyallud MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO k wmarepuaigbHO-
TEXHUYECKOMY OOECIeUYeHHI0 ydeOHOro mpoiiecca 0a30BbI YpOBEHb Kypca
(GbU3MKK Ha YPOBHE CpETHET0 O0Iero 00pa3oBaHMs JOHKEH U3Y9aThCs B YCIOBHSIX
IpeIMEeTHOro KaOuHeTa (M3MKH WM B YCIOBHSIX HHTETPUPOBAHHOTO KaOMHETa
MPEIMETOB E€CTECTBEHHO-HAYYHOTO LMKiIa. B kabuHere (U3UKUA MOJKHO OBITH
HE0OXoauMoe J1abopaTopHOe OOOpYAOBaHHWE JUISI BBIMIOJHEHUS YKA3aHHBIX B
nporpamMme 1o GU3NKE YICHHUYECKUX MPAKTHYECKUX padOT M JIEMOHCTPAIMOHHOE
o0opyI0BaHueE.

JleMoHCcTpallMoOHHOE  00Opy/ioBaHue (popMHUpyeTCs B COOTBETCTBUM C
MPUHITUIIOM MHHUMAJIBHON  JOCTATOYHOCTH H  OOECIIEYMBAET IOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 10 (DHU3UKE KITIOYEBBIX JACMOHCTPAIUHA IS
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBICHUA M  MPOIECCOB, OMIIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlaGopatopHoe o0O0OpyIOBaHHE MJiI YYCHUYECKUX MPAKTUYECKUX pPadboT
dbopMupyeTCcs B BUIE TEMAaTHYECKHX KOMIUIEKTOB W OOCCIICUMBAETCS B pacuére
OJTHOTO KOMITJIEKTa Ha JABYX oOOydJarommuxcs. TeMaTHdecKue KOMIUICKTHI
7a00paTOpHOTO OO0OPYIOBAHUS JOJKHBI OBITH TIOCTPOSHBI Ha KOMILJICKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPUOOPOB, a TaKKE KOMIBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMH LIETISIMU U3YUYEHUST PUBUKHU B 00IIIEM 00pa30BaHUM SIBIISTFOTCS:

e (opmupoBanue wHHTEpeca M CTpEeMJICHUS OOYYAIOMIMXCS K Hay4YHOMY
W3YUYEHUIO TPUPOJIbI, PA3BUTHE HMX HHTEIJICKTYalbHBIX U TBOPYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHE NMPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA ¥ (POpMUPOBaHHE
WCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOITUM SBIICHUSIM;

e (opmMupoBaHME HAYYHOTO MHPOBO33PECHHS KaK pe3yibTaTa HW3YYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (QopmupoBanne yMeHUN OOBSCHATH SBJICHHUS C HCIOJIb30BAaHUEM
bu3MYecKuX 3HAHUHN M HAYYHBIX JOKA3aTEIbCTB;

e (opmMupoBaHue TpeaCTaBICHUNA O PONMM (PU3MKHU IS Pa3BUTHSA APYTHX
CCTECTBEHHBIX HAayK, TCXHUKH U TEXHOJIOTHH.

JlocTikeHne dTUX TIesied 00eCTieYrBaeTCsl PEIICHUEM CIICAYIONINX 3a7a4d B

npolecce u3yueHus Kypca (U3MKN Ha ypOBHE CPEHEro 001Iero oopa3oBaHus:



e TMpuOOpETEeHHE  CHUCTEMbl  3HAaHUK 00  0o0mMX  (PU3HMYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHSIX, BKJTFOYAS MEXaHUKY,
MOJICKYJIAPHYIO  (PU3UKY, SIEKTPOJAMHAMHKY, KBAHTOBYIO GU3HKY U
DJIEMEHTHI aCTPO(DU3HKHY;

e (opmMupoBaHMe yMEHHUN TPUMEHATH TEOPETUUYECKUE 3HAHWS IS
OoOBbsICHEHHUS (PU3NYECKUX SBICHUW B TPUPOAC H ISl TPUHATHS
MPAKTHYECKUX PEUICHUH B MOBCEAHEBHON )KU3HM;

e OCBOCHHE CHOCOOOB pEIICHUS pa3IUYHBIX 3a/Jad C SBHO 3aJaHHOUN
duznyecKkol Monenblo, 3alad, MOApa3yMEBAIONINX CaMOCTOSTEILHOE
co3ganue GU3NIECKOU MOJCIH, aJIcKBAaTHON yCIOBHSM 3aJ1a4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIMSHUS HAa OKPYKAIOIILYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEILHOTO IUIAHWPOBAHUS M TMPOBEACHUS
GU3MYEeCKUX SKCICPUMEHTOB, aHaJIN3a W MHTEpIpeTanud WHGOpMAaIli,
OTIpEeNIeHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JIaHME YCJIOBHM JJIsi Pa3BUTHSI YMEHUN MPOEKTHO-UCCIIEOBATEIbCKOM,
TBOPYECKOU JI€ATETIbHOCTH.

Ha wusyuenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETo
oOpazoBanus otBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEZIEIO), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (U3MKE TMepeueHb J1abopaTOpPHBIX U
MPAKTUYECKUX paldOT SABJISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
mpoBeneHusT J1abOpaToOpHBIX pPabOT M OMBITOB C YYETOM MHIUBHAYaTbHBIX
O0COOEHHOCTEHN 00yJaroNuXCsl.



COJEP KAHUE OBYYEHMUA
10 KITACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOT'O MO3HAHMS

®usuka — Hayka o npupone. HayuHble mMeTOABI NO3HAHUSA OKPYIKAIOIIErO
mupa. Ponp JKkcnepuMeHTa W TEOPUM B IIPOLIECCE ITO3HAHUSA IIPUPOIBI.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue (U3NYECKUX SBICHHNA W MpolieccoB. HaydHble TUIIOTE3HI.
dusznueckre 3aKOHbI U TEOPHUH. ['paHUIBI MPUMEHUMOCTH (PUZNUECKUX 3aKOHOB.
[IpyHIMI COOTBETCTBUA.

Ponb u mecto ¢usuku B (GOPMUPOBAHUU COBPEMEHHON HayyHOW KapTUHBI
MHUpA, B IPAKTUYECKOU IEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele W LHUQPPOBbIE HU3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. MexaHuka

Tema 1. Kunemamuxa

Mexannueckoe JBHXeHUE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JBUKEHUS.
Cucrema orcué€ra. Tpaekropus.

[lepemetienre, CKOpPOCTh (CpeaHsIsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) M
YCKOPEHHUE MaTE€pUaIbHOW TOUYKH, MX TPOCKIUU HA OCH CHUCTEMbl KOOPAMHAT.
ClioxxeHue nepemMenIeHnil U CII0KEHNE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBUXeHue. [ 'paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U M[epeMEUICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoboHOe majieHue. Y CKopeHHue CBOOOTHOTO ITaJICHHUS.

KpuBonuueitHoe  nBwkeHHWe. J[BUKeHHE  MAaTEpUAIBHOW  TOYKH 10
OKPY>KHOCTH C MOCTOSHHOW IO MOAYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JTUHEHHAS
ckopoctk. [lepuon u wactora obparmienus. LleHTpocTpeMHUTEIbHOE YCKOPEHHUE.

TexHuyeckne yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIB>)KCHUE CHAPSIOB, LIETIHBIE U PEMEHHBIE MEpE/Iavuu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCYETA, WILTIOCTPAIUS KUHEMATUYECKUX XapaKTePUCTHUK
JIBUKEHUS.

[IpeoOpa3zoBanue ABUKEHUHN C UCIIOJIH30BAHUEM MIPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HabGmionenue aBuxkeHUs Tena, OpPOIIEHHOIO MOJ YrjoM K TOPU30HTY U
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOHOTO MaieHHUS.

Hanpagnienue ckopocTu npu JBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEIECHNUS MTHOBEHHOMN
CKOPOCTH.

HccnenoBanre COOTHOLICHHUS MEXAY NyTSAMH, NPOMAECHHBIMU TEJIOM 3a
MOCJIEAOBATENbHBIE pPAaBHBIE MPOMEKYTKH BpPEMEHUM TMPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHnne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

W3yuenune nBKEeHUS TENa, OPOIIICHHOTO TOPU30HTATIBHO.

Tema 2. /lunamuka

[Ipuiun  otHOocuTenbHOCTM  ['aymmmed.  IlepBeii 3axkoH  HproToHa.
HNuepruanbHble CUCTEMBI OTCYETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoii 3akoH HeroToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA JU1s1 MaTepraibHbIX TOYEK.

3akoH BcemupHoro TtsaroteHus. Cuma Tspkectu. llepBasg kocmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CkoibxeHus, kauenus). Cumna tpenus. Cyxoe
Tpenue. Cuia TpeHHs CKOJbXEHUsI U cuiia TpeHus nokosi. KoadduuueHTt tpenus.
Cuiia conpoOTUBIIEHUS MPU JIBU>)KEHUU TEJa B KUJKOCTH UIIU Ta3e.

[TocTynarensHo€E U BpalaTesibHOE IBHXKEHHE a0COIFOTHO TBEPAOIO TENA.

MOMEHT CHIIBI OTHOCUTENIBHO OCH BpaumieHus. llmedo cumibl. YcnoBug
paBHOBECHUS TBEPIOIO TEJIA.

TexHn4eckrue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: IONIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepum.

CpaBHeHHE Macc B3aUMOICHCTBYIOIIMX TEI.

Bropoii 3akoH HerotoHa.

N3mepenue cu.

CrnoxxeHue cui.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JehopMaliuu.

HesecomocTts. Bec Tena npu yCKOPEHHOM NOABEME U TTaJICHUU.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VY cioBus paBHOBECHS TBEPIOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3yuenue aBuxkeHUs1 OpycKa 1o HaKJIOHHOW MJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKHUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIIvH.

HccnenoBanue yCIOBUH paBHOBECHS TBEPIOTO Tela, HWMEIOMIETO OCh
BpaIleHUs.

Tema 3. 3axoHbl coxpanenus 6 MexaHuke

NMirynpc MaTepuaabHOM TOYKHM (T€la), CHUCTEMBI MAaTEPUATBHBIX TOYEK.
WMmynibC cHITBI M U3MEHEHHE HMITYJIbCa Tela. 3aKOH COXpaHEHHUS HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PabGora cuiiel. MOITHOCTH CHJIBL.

Kunernueckass 3Heprusi MarepuanbHOW TOuku. Teopema 00 H3MEHEHUU
KUHETUYECKOUN YHEPTUMU.

[loTeHunanbHas DHEPIusl. [ToreHunanbHas DHEPTUs YIIPYTO
nepopMupoBaHHOM  mpyxuHbl. [loTeHnuManbHas  SHeprus Tena  BOIU3U
IIOBEPXHOCTU 3EMIIU.

[loTeHnmanbHple U HENOTEHUHMANbHble  cuibl.  CBA3p  pabOThI
HEMOTCHIHAIBHBIX CHUJI C M3MEHEHMEM MEXAHMYECKOM JHEPTUM CHCTEMBI TEIL
3aKOH COXPAHEHUSI MEXAHUYECKOW SHEPTHH.

VYipyrue 1 Heylpyrue CTOIKHOBEHHS.

TexHuyeckue yCTpOMCTBA M IPAKTHYECKOE NMPUMEHEHHE: BOJOMET, KOIIED,
MPY>KUHHBIN UCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

[lepexoa MOTEHUMATBLHON SHEPTUH B KHHETHYECKYIO U 0OpPaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomol

N3ydenne abCONIOTHO HEYNPYToro yiapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAasATHUKOB.

HccnenoBanue cBsA3M pabOThl CHIIBI C U3BMEHEHUEM MEXaHUYECKOW SHEpruu
TeJla Ha PUMEPE PACTSIKEHUS PE3UHOBOTO KTy Ta.

Pa3znen 3. Mogiexkyasipaasi pu3uka v TepMOAUHAMHUKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu
OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISPHO-KMHETUYECKOW TEOPUH U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapakrtep IBWKEHUS U
B3aUMOJECUCTBUS YacTULl BemecTBa. Moaenu CTpOEHHs Ta30B, JKUAKOCTENM U
TBEPJBIX TEJI U OOBSICHCHHE CBOMCTB BEIIECTBA HA OCHOBE TUX Mojelei. Macca u
pa3Mepsl MoJiekyl. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TennoBoe paBHoBecue. Temreparypa u €€ namepenue. lllkana temmneparyp
Llenbcus.



Mopens  upeanbHoro rasa. (OCHOBHOE YpaBHEHUE  MOJIEKYJISPHO-
KUHETUYECKOW TEOpUH HUCabHOTO Ta3a. AOCOIOTHAs TeMIepaTrypa Kak Mepa
CpeOHEW KWHETUYECKOW SHEPIHM TEIUIOBOrO JBWXEHHS dactul rasa. l[llkana
temnepatyp KenbBuna. ['a30Bble 3akoHBI. YpaBHeHHe MeHeneeBa—KiamneipoHa.
3akon JlanbToHa. M30mpoieccsl B UACATBHOM T'a3e C MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduyeckoe MpeACTaBICHHE H30MPOLIECCOB: H30TepMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W TNPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbITHI, JOKA3bIBAIOIINE JUCKPETHOE CTPOCHHME BellecTBa, doTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUIA.

OmnpiThl O AU HY3UU KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita IITepHa.

OnbITHL, JIOKa3bIBAOIIUE CYILIECTBOBaHUE MEKMOJIEKYJISIPHOTO
B3aMMO/JICUCTBUSI.

Mogens, HILTIOCTPUPYIOIIas IPUPOy AABIEHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUTIOCTPUPYIOIIME YPABHEHUE COCTOSIHUS HJICAIBHOTO  Tasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

Ornpenenenue Maccbl BO3yXa B KJIIACCHOM KOMHATE Ha OCHOBE M3MEPEHUU
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEM.

HccenenoBanre 3aBUCUMOCTH MEXKy TApAMETPAMU COCTOSIHUS PA3PEKEHHOTO
rasa.

Tema 2. Ocnogbl mepmoouHamuKku

TepMmoauHamuueckass cucteMa. BHYTpEHHssI SHEPrusi TEPMOAUHAMUYECKOU
CUCTEMBI U cIOCcO0bI €€ n3MeHeHus. KonuuecTBo TeroTel U padoTta. BHyTpenHsis
SHEPrusi  OJHOATOMHOTO  HJI€AJIbHOrO  Tra3a.  Buael  Temonepenayvw:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3JyYeHHUE. Y IeJIbHAs TEIUIOEMKOCTh BEILIECTBA.
KonnuecTBo TEIIIOTH NpH TEIIONEpEaAYeE.

[Tonsitue 006 ammabatHoM mporiecce. l[lepBhiii 3aKOH TEPMOJAMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJIWHAMUKH K u3omporeccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Btopoit 3akon TepmoauHaMuku. HeoOpaTMMOCTh MPOIECCOB B MPUPOJE.

TemnoBble  mammHbl.  [IpUHUMOBI  AEWCTBUSA  TEIUIOBBIX  MAIIIMH.
[IpeoOpa3zoBanust SHEpPrHUM B TEIJIOBBIX MaimuHax. Koda(p@uIMeHT Mmoie3Horo
nevcTBus TemwtoBoi mamwmHbl. [{ukn KapHo m ero ko3¢ @uIMEHT MOIE3HOTO
JNEUCTBUS. DKOJIOTMUYECKUE MPOOIeMbl TEIIOIHEPTETUKHU.



TexHu4yeckue YCTpOMCTBA M NPAKTUYECKOE TNPHUMEHEHHUE: JIBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHHUK, KOHAULIMOHED.

Llemoncmpayuu

W3meHeHne BHYTpPEHHEH HHEpruu Teja MPU COBEPIICHHUU PAOOTHI: BBLIET
npoOKku u3 OyTBUIKM TOJA JIEHCTBHMEM CXKATOTO BO3JyXa, HarpeBaHue s¢upa B
JaTYHHOU TpyOKe MyTEM TpeHHUs (BUACOIEMOHCTPALIHS).

N3MeHeHne BHYTPEHHEH 3Hepruu (TeMIiepaTyphl) Teja Mpu Teruionepeaaye.

OnpiT 1O anuabaTHOMYy pAacCIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYLIHBIM
OTHHUBOM).

Mopnenu napoBoil TypOHHBI, ABUTATENS] BHYyTPEHHETO CTOPAHMSI, PEAKTHBHOT'O
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenne ynenbHOU TEIII0OEMKOCTH.

Tema 3. Aepezamnuie cocmoanusa eeujecmea. Dazosvie nepexoovl

[TapooOpa3zoBanue 1 KoHjeHcalus. Vcnapenue u kureHue. AOCOIOTHAs U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3AyXa. HacellleHHbIM nap. YaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYPbl KUIIEHUSI OT 1aBJICHUS.

TBépnoe Teno. Kpucramnmyeckue n amopdubie Tena. AHU30TPONHS CBOWMCTB
kpuctaiuioB. Kuakne kpuctamel. CoBpemeHHblE Marepuaibl. [lmaBienue u
KpUcCTayuIM3anus. Y aejibHas TerioTa miasieHus. Cyonumarus.

YpaBHeHHE TEII0BOTO OaaHca.

TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU MOJIYYEHHUS] COBPEMEHHBIX MaTE€pUasoB, B
TOM YHCJI€ HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu noHM>KEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIAKHOCTH.

HabGntonenue HarpeBaHus U MJIaBJIECHUS KPUCTAIUTMYECKOTO BEUIECTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomol

N3mepenrie OTHOCUTEIBHOM BIIaKHOCTH BO3/1yXa.

Paznen 4. DnekTpoamHamMuka
Tema 1. Inekmpocmamuxa
OJNIeKTpU3alMs TeN. OJEKTpUYECKUM 3apsia. JlBa BuAa DIEKTPUYECKUX
3apsinoB. [IpOBOJHMKHK, TUANEKTPUKU W TOIYNPOBOJHUKU. 3aKOH COXpaHEHUs
AIEKTPUUYECKOTO 3apsa.
B3aumopeiictBue 3apsaoB. 3akoH KynoHa. TodeuHbI SIEKTPUUECKUNA 3apsi/l.
OnekTpudeckoe mnone. Hampsxk€HHOCTh  3iekTpudeckoro mnojis. [IpuHnumn



CYyHEPHO3ULUN ANEKTPUUYECKUX Toyeil. JIMHUM HanpsyKEHHOCTU AJIEKTPUYECKOTO
TOJIS.

PaGora cun  anekrpoctatnueckoro  moisa.  [lorennuman.  PasHocTh
NOTEHUHUAIOB. [IpOBOOHUMKM W AUANEKTPUKU B DJIEKTPOCTATHYECKOM IIOJIE.
JlvanexkTpryeckasi MpOHULIAEMOCTb.

OnekTpoémkocTb. KonnencaTop. DIeKTpoEMKOCTh IUIOCKOTO KOHAEHCATOPA.
OHeprus 3apsLKEHHOTO KOHACHCATOPA.

TexHuyeckne yCTpOMCTBA M NPAKTHUUYECKOE NPUMEHEHHE: HSIIEKTPOCKOII,
AIIEKTPOMETpP, DBJEKTPOCTATHUECKasl 3allliTa, 3a3eMJICHHE 3JICKTPONpHOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M IPUHLIMI IEUCTBUS JIEKTPOMETPA.

B3anmoielicTBUE HaIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B DIEKTPOCTATUYECKOM ITOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKY B DJIEKTPOCTATUIECKOM ITOJIE.

3aBUCHMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHJAEHcCAaTopa OT IUJIOWIAIn
MJIACTUH, PACCTOSHUSI MEXAY HUMH U JUDJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3mepenne aneKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannsiit 3nekmpuueckuii mox. Toku 6 paznuuHsvix cpeoax

DONEeKTpUYECKUd TOK. YCIOBUS CYILIECTBOBAHMSI DSIEKTPUUYECKOIO TOKA.
Nctounuku Toka. Cuna Toka. [TocTOSITHHBIN TOK.

Hanpsixenue. 3akon Oma 11 ydyacTka Lenwu.

DJIEKTPUUYECKOE CONPOTHUBIICHUE. YIEIBHOE CONPOTUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MAPAIIIENBHOE, CMEIIAHHOE COEAMHEHHE MPOBOIHUKOB.

PabGotra oamektpuyeckoro Toka. 3akoH JDxoyms—Jlenma.  MomHOCTB
AIEKTPUUYECKOTO TOKA.

DJIEKTPOJIBIXKYIAsl CUJIa U BHYTPEHHEE COMPOTUBIICHHE MCTOYHUKA TOKA.
3akoHn Oma 1151 TOJIHOM (3aMKHYTOM) 3JIeKTpruieckoi nenu. KopoTkoe 3aMbIKaHUE.

ONeKTpoHHasi  MPOBOJAUMOCTh  TBEPABIX  METALIOB.  3aBUCUMOCTD
CONPOTHUBJIEHUSI METAIJIOB OT TeEMITEpaTypbl. CBEpXIIPOBOIUMOCTD.

DnexTpudecKkuii TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomyrpoBOIHUKM. CoOcTBeHHast u puMecHast MIPOBOIUMOCTD
noJIynpoBOJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.

ONEeKTpUYECKUI TOK B pacTBOpax M  paciuiaBax  AJIEKTPOJIUTOB.
DNEKTPOIIUTUYECKAS] AUCCOLMALIMS. DIIEKTPOIIU3.



DJIeKTpUYECKH TOK B raszax. CamMoOCTOATENbHBII M HECAMOCTOSTEIbHBIN
paspsa. Monnus. [1nazma.

TexHuyeckre yCTpOMCTBAa M MPAKTUYECKOE NPUMEHEHHE: aMIepMETD,
BOJIbTMETpP, PEOCTaT, HCTOYHUKUA TOKA, OJJEKTPOHArpeBaTeibHbie MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPBI, TEPMOMETP CONPOTUBIICHHUS, BAKYYMHBIN JUO/,
TEPMUCTOPHI ¥ (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN TMO/I, TaTbBAHUKA.

Llemoncmpayuu

N3MepeHne CUITbl TOKa U HAPSHKCHUS.

3aBUCHUMOCTh CONPOTHUBIICHHS LWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOLIAN MOMEPEYHOr0 CEUEHUS U MaTepraa.

CMelaHHOE COeIMHEHUE ITPOBOIHUKOB.

[IpsmMoe wW3MepeHHE DSIEKTpOABMKYIIEH cwibl. KopoTkoe 3amblkaHne
raJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTH COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoil pa3psl ¥ IPOBOJAUMOCTB BO3AYXa.

OOHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yyenuueckuii sxcnepumenm, 1abopamoptvle pabomoi

M3yyeHue CMEIIaHHOIO COEIMHEHNSI PE3UCTOPOB.

N3mepeHne 3JeKTPOABUKYILEH CHUIIbI UCTOYHUMKA TOKA W €ro BHYTPEHHErO
COIIPOTHBIICHUSI.

Hab6mronenue snekrpomsa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢uszuku 6a3zoBoro ypoBHs B 10 kjacce ocyliecTBisieTcs ¢
y4ETOM COJEPKATEIbHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMud MaTeMaTHKH,
OMON0OTHU, XUMHUH, TeoTpadyu U TEXHOJIOTHUH.

Meoicnpeomemnole nouwsimusi, CBSI3aHHbIE C HU3YYEHHEM METOJIOB HAYYHOI'O
MO3HAHUA: SIBJIEHWE, HAay4HbId (akT, rumoresa, (puanyeckas BeIMYHMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pellleHHEe CUCTEMbl YpaBHEHUW, JHMHEWHAas QyHKIuS,
napaboma, runepOosa, ux rpadMKu U CBOWCTBA, TPUTOHOMETPUYECKUE (YHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABWKEHHE B KUBOU mpupoje, auddysus, ocmoc,
TEII00OMEH >KMBBIX OPraHU3MOB (BUIbI TEILJIONEPEIayH, TEIJIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb
BEILIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWMCTBAa TBEPABIX TEJ, KUIAKOCTEH M



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJIOB, A3JIEKTPOJMTUYECKAS TUCCOIUAIUS,
rajlbBaHHKa.

l'eoepaghus: BIaxxHOCTb BO3/yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C MCIOJIB30BAHHUEM MEXaHU3MOB,
y4€T TpEeHUS B TEXHHUKE, MOJUIMIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXpPAaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApPYyrue), JIBUrateilb BHYTPEHHEIO
cropaHusi, mapoBasi TypOMHa, OBITOBOM XOJOJUIBHUK, KOHAUIIMOHEP, TEXHOJIOTHH
MOJIyYEHUs] COBPEMEHHBIX MAaTepHaloB, B TOM YHCIE HAHOMAaTEpUATIOB, U
HAHOTEXHOJIOTUH, 3JEKTPOCTATUYECKAs 3aIUTa, 3a3€MJICHUE S3JIEKTPONpHUOOpPOB,
KCEpOKC, CTPYHMHBII IOPUHTED, AIIEKTPOHArPEBATENbHBIE puOOpHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBaHUKA.

11 KJIACC

Pa3znen 4. JnekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmMpoOMazHUMHAA UHOYKYUSA

[ToctostHHBIE ~ MarHUTHl.  B3auMOJENCTBUE  IOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [lpyHIMO cyneprno3unuu
MAarHUTHBIX MoJiel. JIMHUM MarHuTHOM MHAYKUMU. KapTWHAa JNWMHWUKA MarHUTHOW
VHIYKIHAH OJISI TOCTOSIHHBIX MarHUTOB.

MarautHOE 1OJ€ TPOBOJHMKA C TOKOM. KapTthHa JMHUNA WHAYKIUA
MAarHATHOTO TOJISI JJIMHHOTO IPSMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJHMUKA, KaTyIIKHA ¢ TOKOM. OnbIT Jpcrena. BzanmoneicTBre NpoOBOIHUKOB €
TOKOM.

Cuna AMnepa, €€ MOIYyJib U HAITPABJICHHUE.

Cuna Jlopenua, €€ MOIyIb U HaNIpaBJIeHUE. [BUKEHUE 3apSKEHHON YACTULIBI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBeHMEe DANEKTPOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHON
WHIYKIUU. ODJEKTPOJBIKYIAs Cujla HWHAYKIHU. 3aKOH 3JIEKTPOMAarHUTHOW
nHaykunu @apanes.

BuxpeBoe nsnexkTpuueckoe Imoje. DIEKTPOABMKYILIAs CHJIA WHAYKUAH B
MIPOBOJAHUKE, IBHXKYILLEMCS TOCTYNATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

[IpaBuno Jlenna.

NHayKTUBHOCTh. SIBJIE€HHME CAMOMHIYKIMU. OJCKTPOABIKYILAS  CHJIA
CaMOMHAYKIIUH.

DHEeprus MarHUTHOTO TIOJISI KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHMCTBA M NPAKTHUYECKOE NPUMEHEHHE: TOCTOSHHBIE
MAarHuThl, BJEKTPOMATrHUTHI, BJIEKTPOIABUraTEllb, YCKOPUTEIH 3IIEMEHTAPHBIX
YaCcTULl, UHIYKIAOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE PTIEKTPOHHOIO IMyYKa MarHUTHBIM TTOJIEM.

JIMHUY MHIYKIMA MarHUTHOTO TOJISI.

B3anmonenicTBue AByX MMPOBOAHUKOB C TOKOM.

Cunia Ammnepa.

Jenctue cuibl JIOpeHIIa HAa HOHBI AJIEKTPOJIUTA.

SIBiieHUE PIIEKTPOMArHUTHON UHIYKIUH.

[TpaBuno Jlenna.

3aBUCUMOCTD 3JICKTPOJBIXKYILEH CUJIbI MHIYKIIMU OT CKOPOCTH M3MEHEHUS
MarHuTHOTO ITOTOKA.

SIBeHrEe CaMOMHAYKIINH.

Yuenuuecxuii sxcnepumenm, rabopamoptule pabomuol

N3ydyeHrne MarHuTHOrO MOJIsl KATYIIKU C TOKOM.

HccnenoBanue nelcTBUSA MOCTOSHHOIO MAarHUTA HA PAMKY C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMAarHUTHOW UHTYKIIHH.

Pa3znen 5. Kosre6anusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazHunHble Kojiebanus

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHHMYECKHE  KOJIEOAHUSI.
["apmonunyeckue kosnebanus. [lepuon, wacrora, amrumryga u (aza xoseOaHUI.
[IpyXrHHBIN MasATHUK. MaTe€eMaTUYECKUN MAasTHUK. YPAaBHEHUE TaPMOHUUYECKUX
kosebanwuii. [IpeBpareHue sHepruu Npy rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiit kOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHType. AHAJIOTUSI MEXIYy MEXaHWYEeCKUMHU U
AJIEKTPOMArHUTHBIMHU  KoJieOaHusimu. @Dopmyna TomcoHa. 3akoH COXpaHEHUS
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTryxaromux KojieOaHusx. BeIHYK/IeHHbIE MEXaHUYECKHE
koJiebanus. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennblii TOK. CHHYCOMJAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIUTYJAHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIBI TOKa U
HaIPSKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaada u MOTPeOICHUE IECKTPUICCKOM
DHEPIruM. DKOJIOTUYECKUE PUCKHU TPU MPOU3BOJCTBE AMEKTpodHepruu. KynbTypa
MCIIOJI30BaHUs DJIEKTPOIHEPTUH B TIOBCEHEBHOM KU3HMU.

TexHndeckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Llemoncmpayuu

HccnenoBanre mapaMmeTpoB KoJjieOaTeNbHOW cHUCTEMbl (IIPYKUHHBIA WM
MaTEeMaTUYECKU MASITHUK).



HaGmronenue 3atyxaromux KojaeOaHuH.

HccnenoBanre CBOMCTB BBIHY K ACHHBIX KOJICOAHUM.

HaOmnronenue pezoHanca.

CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJICOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHH ) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHCc mnpuU MOCIIENOBATENIBHOM COEAWHEHWH PE3UCTOPa, KATYIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopenb TMHUY 3TEKTPONEPEIayu.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

HccnenoBanue 3aBUCMMOCTH MEPUOJA MalbIX KOJI€OaHUM Tpy3a HAa HUTH OT
JUIMHBI HUTH U MaccChl Ipy3a.

HccnenoBanue IMEPEMEHHOTO0 TOKAa B LENM M3 [OCIEAOBATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbBLE 60JIHbL

Mexanudeckue BOJIHBI, ycioBHs pacnpocrpaHeHus. llepuon. Cxopocth
pacnpocTpaHeHuss M JUIMHA BOJHBL. [lonmepedHble W IPOJIOJIBHBIE  BOJIHBI.
HNurtepdepenius u nudppaxius MeXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3BykKa. I'poMkocTh 3Byka. Breicora ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CIIOBUSI M3TYyUYEHUS AJEKTPOMATHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHoin BonHe. CBoOMCTBa
AIIEKTPOMATrHUTHBIX BOJIH: OTPa)K€HUE, MPEJOMIICHUE, MOJsApu3auus, Judpakuus,
uHTepdepenus. CKOpoCcTb 3JE€KTPOMAarHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJH. [IprMeHEeHnEe 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIMOCBA3MU U TeNeBUICHUA. Paguonokarusi.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpebl.

TexHru4ecKue yCTpOMCTBA M NPAKTUYECKOE NPHUMEHEHHE: MY3bIKAJIbHBIE
MHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTMKA B TEXHUKE M MEAHIIMHE, paaap,
paauonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OO0pa3zoBaHue U pacpOCTPaHEHHUE MOMEPEUYHBIX U MTPOIOJIbHBIX BOJIH.

KoneoG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGntonenue orpakeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mtonenue unrepdepenuu v qudpakiind MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

Habmtonenue cBs3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJION H
4acTOTOU KoJeOaHuH.



HccnenoBanne  CBOMCTB ~ JJEKTPOMATHUTHBIX  BOJIH: OTPAKEHHUE,
nperoMIIeHUE, ONspu3anus, AMppakuus, uHTepdepeHIHs.

Tema 3. Onmuxka

['eomerpuueckas onruka. [IpsAMonnHENHHOE pPacHpOCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyd cBera. TOUEUHBI HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHue n3o0pakeHui B
IIJIOCKOM 3€pKaJe.

[IpenomieHue cBeTa. 3aKOHBI TPEIOMIICHHS cBeTa. AOCOJIFOTHBIN MTOKa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. IIpenenpHbll yroa MOJHOIO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus cseta. CiioxHblid cocTaB Oenoro cseta. L[Ber.

CobOuparonie u pacceuBaromve JuH3bl. ToHkas swmH3a. DokycHoe
paccTosTHUE W ONTHYECKas cuiia TOHKOW JuH3bl. [locTpoenue uzoOpaxkeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKON JTUH3BL. Y BEJIMUYCHUE,
JTABAEMOE JIMH30M1.

[Ipenensl TPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBass ontuka. Wurtepdepenius cBera. KorepeHTHblE HCTOYHUKHU.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTephEpeHIIMOHHON
KapTUHE OT JIBYX CHH(a3HBIX KOTEPEHTHBIX HCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YCIOBUE HaOIIOCHUS
[VIABHBIX ~MaKCUMYMOB TIpM  TAJE€HWM MOHOXPOMAaTHYECKOrO0 CBeTa Ha
TU(PAKIIMOHHYIO PEIMIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpPOMCTBA M TMPAKTHUUECKOE TMPUMEHEHUE: OYKH, JyIa,
¢doToanmapar, NPOEKIMOHHBIA ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OITHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMONMHEITHOE PacCpOCTPAHEHUE, OTPAXKEHUE U IPEJIOMIICHHE CBETA.
OnTtudeckre mpuOopsI.

[TomHOE BHYTpEeHHEE OTpaxeHne. Moielb CBETOBOIA.

HccnenoBanrie CBOMCTB H300paKEHUH B JIMH3AX.

Mopenu MUKpocKora, TeJIeCKona.

HabGmronenue nurepdepeHiiuu cpera.

Habmronenune nudpakiuu ceera.

HabGmroienne nucrnepcuu cBera.

[TonyueHue crieKTpa ¢ MOMONIBIO TPU3MBI.

[ToydyeHue crekTpa ¢ MOMOIIBIO TUPPAKITUOHHON PEIIETKH.

HabGnronenue nonsipusaiuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol



W3mepeHnue nokasaresns NpeaoMIICHUs CTEKIIA.
HccnenoBanue cBOWCTB M300pAKEHU B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3nes 6. OcHOBBI CIeMAJILHOI T€OPUU OTHOCUTEIbHOCTH
['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynatsl
CIEUHAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOJYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTU. 3aME/IJIEHUE BPEMEHU M COKpAICHHE
JUTVHBI.
OHEPrUsl U UMITYJIbC PEIATUBUCTCKON YAaCTULIBI.

CBs3b MacChl C JHEPrUEr U UMITYJIbCOM PEIIATUBACTCKON YaCTHUIIbl. DHEPTHSA
ITOKOSI.

Pa3znen 7. KBanroBasi puzuka
Tema 1. Dnemenmot K6anmoeoil ONMUKU
®otonsl. opmyna [1nanka cBsi3u 3HEpruu (HOTOHA C €T0 YACTOTON. DHEPrus
Y UMITYJIbC (POTOHA.
OtkpeiTre u uccinenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akOHBI
dotorpdexra. YpaBuenue OunmTeitHa s hotodddexra. «KpacHas rpanuiiay

dboTtodrddekra.

JaBnenue ceera. OnbiTol I1. H. JIeOenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHudeckue yCTpOMCTBA M NPaKTUUECKOE MPUMEHEHHE: (POTOIJIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oTo3(dQheKT Ha yCTaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHEITHET0 (poToaddekTa.

Ceeroauos.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuo o -4acTHII.
[lmanerapHas mognens aroma. llocrynmarel bopa. M3mydyeHune u morijomeHue
(GhOTOHOB TpU TEpexo/ie aToMa C OJHOTO YPOBHS DHEPrUU Ha Jpyrou. Bumbl
cnekTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOJOPO/IA.

BosiHoBBIE cBoMicTBa yacTul. Bonnsl ne bpoitnsa. KopnyckynspHo-BoiTHOBOM
Ty aJli3M.

CHOHTaHHOE U BBIHYXJAECHHOE U3TyUYCHUE.

TexHuyeckue yCTpOMCTBA M TPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBbII KOMIIBIOTED.



Llemoncmpayuu

Mopens onbita Pezepdopaa.

Ornpenenenue NJIMHBI BOJIHBI JIa3epa.

Habnronenue nuHenvaTbixX CIEKTPOB U3TyYEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomol

HaOnroienre nuHeiyaToro CrekTpa.

Tema 3. Amomnoe aopo

DKCIEPUMEHTBI, JOKA3bIBAIOIINE CIIOAKHOCTh CTPOCHUS siapa. OTKpbITHE
paauoaktuBHOCTH.  OmbiTel  Pesepdopna  1mo  ompeneneHuio  coctaBa
paavoakTUBHOrO u3iydyeHud. CpoiictBa anb(a-, Oera-, TaMMa-U3ITyYEHUS.
BiusiHME palMOaKTUBHOCTH HA )KUBBIE OPTraHU3MBI.

OTtkpeiTHE TTpOTOHA M HeWTpoHa. HyknoHnHas moxens siapa I'elizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3oromnsl.

Anbda-pacriaf. ONEKTPOHHBIM M TO3UTPOHHBIM Oeta-pacman. ['amma-
U3IIy4eHHE. 3aKOH PAaJIMOAKTHUBHOIO paclaja.

DHeprus CBsA3M HYKJIOHOB B sipe. S aepHble cuibl. JledekT Macce sapa.

S nepHble peakunu. JleneHnue U CUHTES sIEp.

SAnepusiii peaktop. TepmosinepHsii cuHTe3. IlpobOiieMbl M NEpPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACIIEKThI IAEPHON SJHEPTETUKH.

DOneMeHTapHbIe YacTULbl. OTKPBITHE MO3UTPOHA.

MeTobl HAOTIOAEHUS U PETUCTPALIUU DJIIEMEHTAPHBIX YACTHII.

@dyHaMeHTalbHbIe B3auMOAeHCTBUA. EAMHCTBO (hU3nueckoil KapTHHBI MUpA.

TexHuyeckue yCTporcTBa U MPAKTHUYECKOE TPUMEHEHHE: JO3UMETP, Kamepa
Buinbcona, simepHbIil peaktop, aToMHasi 6omoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIIHUX YaCTHILI.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomuol

HccnenoBanne TpekoB yacTHIl (10 TOTOBBIM (hoTOrpadusim).

Pa3znen 8. DiieMeHTBI aCTPOHOMMH M ACTPOPU3UKHU

Dtanbl pa3BUTHS acTpoHOMUU. [IpuKiIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHUE
aCTPOHOMHUH.

Buna 3Bénnoro Heba. Co3Be3nusi, sipkue 3BE3NBI, IUIAHETHI, UX BHIMMOE
TIBADKEHUE.

CoiHeuHast cucTeMa.

Connne. ConHeuHas akTHUBHOCTh. Mcrounuk sHepruu CojHIla U 3BE3L.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTHUKHU. J(MarpamMma «CHEKTpaldbHBIA Kjacc —
CBETHUMOCTEY». 3BE3IBI TJIABHOM IIOCJIEAOBATCIHLHOCTH. 3aBHCHUMOCTH «Macca —
CBETHUMOCTBY» JJIA 3BE3]] TVIABHOW IOCJIEAOBATEILHOCTU. BHYTpeHHee cTpoeHHe



3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIa U
3BE3/1. DTambl )KU3HU 3BE3.

Muneunsiii I[TyTte — Hama T'amaktuka. Ilonmoxenwe u aswkeHue CoiHIA B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHI B sApax
TaJaKkTHK.

Bcenennas. Paciinpenue Beenennoit. 3akon Xa06a. PazOeranue ranakTuk.
Teopus bonpmioro B3peiBa. PennkroBoe usinydeHue.

MacirabHas ctpykTypa Beenennoit. MeraranakTuka.

Hepeménnapie mpoOaeMbl aCTPOHOMHM.

Yuenuuecxue nabnrooenus

HabGmronenus: HeBOOpYKEHHBIM TJ1a30M C HCIIOJIb30BAHUEM KOMITHIOTEPHBIX
MPWIOKEHUHN JJI ONPEeNICHUs MOJOXKEHUsI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31sd CEeBEPHOIO MOJIyLIAPUS U SIPKUE 3BE3/bI.

Hab6monenus B reneckon Jlynsl, mianet, Miednoro [TyTu.

O0o01maoLIee MOBTOPEHHE

Ponpr ¢u3uku © acTpOHOMHUU B DKOHOMHUYECKOM, TEXHOJOTHUECKOM,
COLIMAJIBHON M 3TUYECKOMN cepax esaTeIbHOCTH YeJI0BEKa, pOJib U MECTO (DU3UKU
Y aCTPOHOMHUH B COBPEMEHHOI HAy4YHOW KapTHHE MUPA, POJIb (PU3NYECKON TEOPHUH
B (opMHUpOBaHUM MPEACTABICHUNA O (PUIMUECKON KApTUHE MHpPA, MECTO
bu3nYecKoil KapTUHBI MUpPa B OOIIEM PSy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEICTaBJICHUH O IPUPO/IE.

MesknpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usnku 0a3oBoro ypoBHs B 11 kiacce ocyliecTBisieTcs ¢
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3€M C KypcamMH MaTE€MaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Meoswcnpeomemnvie nowsimusi, CBS3aHHBIC C M3YYEHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBJIEHWE, HAay4YHbIA (pakT, TrumoTesa, (Ppunyeckas BeIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: peuIeHHWE CHUCTEMbl ypaBHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPbI M MX IMPOCKIHUH HA OCH KOOPIMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPU3HAKK TOJ00MS TPEYTrOJHHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TIOCKUX PUTYp B 00bEMa Tell.

buonocusn: »nextpuyeckue SBICHHS B KUBOW MpUPOJAE, KoOJeOATeIbHBIC
JIIBVKCHUS B KUBOW MPUPOAE, ONTUUECKUE SBIICHUS B KUBOM MPUPOJAE, NECHCTBUE
paananuy Ha )KUBbIE OPTraHU3MBL.

Xumus: CTpPOCHHE aTOMOB Y MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTYpa TBEPABIX
T€Jd, MEXaHU3Mbl OOpa30BaHUSl KPUCTAUIMYECKON PEIIETKH, CHEKTpaIbHBIM
aHaJIN3.



l'eocpagpua: wmarHuTHBIE TOMIOCA 3€MJIM, 3aJ€Kd MArHUTHBIX Py,
dboToChEMKA 3eMHON TTOBEPXHOCTH, MPEJICKa3aHUE 3eMIICTPSICCHUH.

Texnonoeus: NWHUM DIEKTPOIEpENAdy, TEHEPATOpP IMEPEMEHHOTO TOKa,
ANEKTPOABUTATENb, WHAYKLIMOHHAS I€Yb, pajap, PaauONpUEMHUK, TEIECBU30D,
anTeHHa, tenedoH, CBU-meub, MPOEKITMOHHBIA ammapar, BOJOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHMA ITPOI'PAMMBI 11O
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHU A

OcBoenne yudeOHOro mnpeamera «®Dusnka» Ha YpPOBHE CpeIHEro OOIIEero
oOpa3zoBaHus (0a30BBIM YPOBEHb) JOJDKHO OOCCIICUUTH JOCTIKCHHE CICHYIONIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

JIMUHOCTHBLIE PE3YJIbTATDBI

JIM4HOCTHBIE pe3ybTaThl OCBOCHHS YUeOHOro mpeamera «Du3nkay JAOKHbBI
OTpakaTb TOTOBHOCTH M CIIOCOOHOCTh OOYYaIOIUXCS PYyKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIMEH JUYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHHUX  YOEXKICHHI, COOTBETCTBYIOIIMX
TPaJWIIMOHHBIM IIEHHOCTSM POCCHHCKOTO OOINECTBA, PACIIUPEHUE XU3HEHHOTO
OTIBITA W OTIBITA JCSITEIBHOCTH B IPOIECCE PeaM3aIlii OCHOBHBIX HaIPaBJICHUM
BOCITUTATEIHLHOU JIEATEILHOCTH, B TOM YHCJIC B YaCTH:

1) rpasKaaHCcKOro BOCIIUTAHNS

c(hOpPMHUPOBAHHOCTH TPAXKAAHCKOHN MO3UITUU 00YHAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHITHE  TPAJAMIIMOHHBIX  OOINECYETIOBEYECKUX  T'YMAaHHUCTHYECKUX U
JEMOKPaTUIECKUX IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO ACSATEIBHOCTh B MHTEpPECax IPakIaHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3aIuy;

yMEHHUE B3aMOJICHCTBOBATH C COIIMAIbHBIMUA HHCTUTYTaMH B COOTBETCTBUU C
X QYHKITUSIMH 1 Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApPHOW U BOJIOHTEPCKOM e TEIIEHOCTH,

2) NaTPHOTHYECKOTO BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUICKON TPXIAHCKON WJICHTUYHOCTH,
MaTPUOTU3MA;

[IEHHOCTHOE OTHOIIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JTOCTHXKCHHSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAllUI0 M TPUHUMATh OCO3HAHHBIC DPEIICHUS,
OpPUEHTHUPYSICh Ha MOPaJbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCJIC B
NESTEIIbHOCTH YYEHOTO;

OCO3HAHHE JTUYHOTO BKJIaJIa B IOCTPOCHUE YCTOMUHUBOTO Oy TyIIIETO;

4) 3CTeTHYECKOT0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKJIOUas 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npUCyIIEero (pU3nyeckoi HayKe;



5) TpyA0BOT0 BOCTIMTAHUS:

UHTEpEC K pa3UyHbIM cdepam npodecCUOHATBLHON NEeATeNbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oynymel mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCThH U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JACTU
(bU3UKY HA IPOTSHKEHUN BCEH KU3HH,

6) 9K0JI0rH4eCKOro BOCIUTAHMS:

c(OPMUPOBAHHOCTh KOJIOTUYECKOM KYJIBTYphl, OCO3HAHHE TIJI00AILHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJIAHUPOBAHUE U OCYILIECTBIICHUE JCUCTBUN B OKPYKAIOIIEH Cpelle HA OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacllupeHHe OIbITa JEATENbHOCTH SKOJIOTMYECKOW HAINpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PUBHKE;

7) HEHHOCTH HAYYHOT0 TO3HAHMS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAHME LEHHOCTH HAay4YHOW JESITENIbHOCTH, TOTOBHOCTH B IpOIECCE
U3ydeHUs  (U3MKH  OCYLIECTBIISITH  IPOEKTHYHD U HCCIIEIOBATENbCKYIO
NEeATeTbHOCTh HHIUBUIYATIBHO U B TPYIIIIC.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3naBaTe/ibHbIE YHUBEpPCAJIbHbIE yUeOHbIE 1eMCTBUS
ba3oBble JJornyeckue 1eMcTBUA:
CaMOCTOSATENIbHO  (OpPMYyJIMpOBaTh W aKTyaJU3HpOBaTh  IMPoOJIeMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENICIIATh 1IN JESITEIbHOCTH, 3aJaBaTh IMapaMETPbl U KPUTEPUU HX
JIOCTHKCHUS
BBISIBJIATH  3aKOHOMEPHOCTH M MPOTHBOPEYHS B  PACCMATPUBACMBIX
bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI ¢ YUYETOM aHaM3a WMEIOIINXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B 1€ TEIIBHOCTh, OIIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LI€JISIM, OLIEHUBATh PUCKH MOCIIECICTBUI JCSITEIbHOCTH;
KOOPJMHUPOBATh W  BBHINOJHATH pabOTy B  YCJIOBHSIX  PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,
pa3BUBaTh KPEaTUBHOE MBIIIUICHUE ITPH PEIICHUHN YKU3HECHHBIX ITPOOJIEM.
ba3oBble ucciaenoBarebCKue AeiicTBHA.
BJIaJICTh HAYYHOU TEPMUHOJIOTUEH, KITIOUECBBIMU MOHATUSMHU U METOAAMHU
(bu3nYeCcKol HAYKH;



BJIAJ€Th HaBbIKAMU y4€OHO-UCCIIEI0OBATEIBCKON U MPOEKTHON AESTENbHOCTU
B o0ylactu (pU3MKH, CIIOCOOHOCTHIO ¥ TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TOUCKY
METOJ/IOB peIieHusl 3a1ad (PU3UIECKOTO COJACPNKAHUS, MPUMEHEHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAAMH JEATECILHOCTH II0 TIOJYyYEHHWIO HOBOTO 3HAHHS, €r0
WHTEPIPETANHA, TPEOOPAa30BAaHUI0O M TPUMEHEHHUIO B PA3NIHYHBIX yUeOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YUEOHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBIISAITh TIPUYMHHO-CIICJCTBEHHBIE CBS3M W aKTyaJlU3UpOBaTh 3ajlavy,
BBIJIBUTATh TUINOTE3y €€ pEeIICHUS, HAXOJUTh apryMEHThI i1 JO0Ka3aTelbCTBa
CBOMX YTBEP)KJICHHM, 3a/1aBaTh ApaMETPhl K KPUTEPUHN PEIICHHUS;

aHANMM3UPOBATh TIOJNYYCHHBIC B XOJEC PEIICHHWS 3aqa4dl  pPe3yJIbTaThl,
KPUTHUYECKU OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOpPMYJIMpOBaTh COOCTBEHHBIE 3aJlayd B 00pa30BATEIbHON
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKM;

JIaBaTh OIICHKY HOBBIM CUTYallUsM, OIICHUBATh MPUOOPETEHHBIHN OIIBIT;,

yMETh TMEPEeHOCUTh 3HaHUA 10 (U3MKe B MPAKTUYECKYIO 00JIacTh
KU3HEIEATEIILHOCTH;

yMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UJIEH, MPE/JIaraTb OPUTHHAIBHBIC TIOX0/IbI U PEIICHMUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JIOITYCKAIOIINE aTbTEPHATHUBHBIC PEIIICHUS.

Pabora ¢ undgopmanueii:

BJIAJICTh HABBIKAMHU TOJyYEeHHs] MH(POpMalUd (PU3UIECKOTO COJICPIKAHUS W3
WCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSITEIbHO OCYIIECTBIISATh ITOMCK, aHaJu3,
CUCTEMATHU3AIMI0 W HMHTEPIPETAINi0 WHOOPMAIMU Pa3INYHBIX BUAOB U (GopM
MPEeICTaBJICHMUSI,

OIICHHBATh IOCTOBEPHOCTH HH(POpMAITIH;

UCIIOJIb30BaTh  CPENICTBA  WH(DOPMAIMOHHBIX M  KOMMYHHMKAIMOHHBIX
TEXHOJIOTWI B PEIICHUH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPTraHU3AIIMOHHBIX
3a7la4 ¢ CcOoOIoJIeHrneM TpeOOBaHUN HSPrOHOMHMKH, TEXHHUKH O€30MacHOCTH,
TUTHCHBI, pPeCypcocOepeKeHHUs, TPaBOBBIX M  OTUYECKHX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

co37aBaTh TEKCThl (PU3MUECKOTO COACP)KAHUS B Pa3IUYHBIX (Gopmarax C
y4€TOM Ha3HAYCHUS HHPOPMAIIUK U TIEJICBOUM ayIUTOPHH, BEIOMpAst ONITUMAIIbHYIO
dbopMy TIpEICTABICHHS ¥ BU3yaTH3aIl1H.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC y4eOHbIE 1eliCTBHUS:
OCyIIECTBIATh OOLIEHWE Ha ypokax (U3UKK U BO BHE-YPOUHOU
NEATEIbHOCTH;



pacno3HaBaTh MPEANOCHUIKM  KOHQIMKTHBIX CHUTyalldd M CMSIr4arh
KOH(DJIUKTHI,

pPa3BEPHYTO M JIOTUYHO H3JIaratb CBOK TOYKY 3PEHHUSI C HMCHOJIb30BAHHEM
A3bIKOBBIX CPE/ICTB;

NOHUMATh M HCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHON M MHIWBHUAYaJIbHOU
paboThI;

BBIOMpPATh TEMAaTHUKy M METOJbl COBMECTHBIX JEUCTBUI C y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJJIEKTUBA;

NPUHAMATh I1€IM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIWHUPOBATh JACHUCTBUA MO €€ NOCTHKEHUIO: COCTABIIITH IUIAH JCHUCTBUI,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXJaTh pPE3YJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETO BKJAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
o0 pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE MPOEKThI, OLICHUBaTh HJIEU C TMO3ULHUH HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJIATh IO3UTHBHOE CTPATETUYECKOE IIOBEJIECHWE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE JCHCTBUS
Camoopranu3amnus:

CaMOCTOSITEJIbHO OCYILECTBISATh MO3HABATENIbHYIO JESATEIBHOCTh B 00JACTH
(GU3UKM W aCTPOHOMHUHU, BBISBIATH NPOOJEMBI, CTaBUTh U (POPMYJIHUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENILHO COCTABJISITh IUIAH PEIICHHUS] PACUETHBIX M KayeCTBEHHBIX
3a]a4, MJIaH BBINOJIHEHUS MPAKTUYECKONW paboThl ¢ yUETOM MMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTECHUM;

JIaBaTh OLICHKY HOBBIM CUTYAIIHSIM;

paciupsTh paMKd Y4eOHOro MpeMeTa Ha OCHOBE JIMYHBIX MPeINOuYTeHHI;

JenaTh OCO3HAHHBIA BBIOOP, AapryMEHTHpPOBaThH €ro, OpaTh Ha cebs
OTBETCTBEHHOCTb 3a pelLIeHue;

OLICHUBATh MPUOOPETEHHBIN OMBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JPYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIILIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIHOHAIbHBIH HHTEJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJIAJE€Th  HAaBbIKAMHM  MO3HABATENbHOM  pediekcuu Kak  OCO3HaHUs
COBEpULIAEMBIX JIEHCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3YyJbTATOB U
OCHOBAHMI;



UCTIONIb30BaTh MPUEMBI peIICKCUU JIJIS OLIEHKU CUTYallld, BEIOOpA BEPHOTO
pEIICHNS;

YMETh OIIEHUBAaTh PHUCKH M CBOCBPEMEHHO MPUHUMATh PEHICHHS MO HUX
CHIDKEHUIO;

NPUHAMATh MOTHUBBI W apTyMEHTHl JPYTHX TPH aHAJIU3e pe3yIbTaTOB
TESITEIILHOCTH,

MIPUHUMATH ceOsl, TOHMMAasi CBOM HEJTOCTATKH U JIOCTOMHCTBA,;

NPUHAMATh MOTHUBBI W apTyMEHTHl JPYTHX TIPH aHAJU3E pe3yIbTaTOB
TESITEIILHOCTH,

pHU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OITHOKH.

B npornecce nocTukeHHs JIMYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MPOTPAMMBI
no (Qu3MKe I8 YpOBHS cpeaHero oOmero oOpa3oBaHUs Yy O0O0YyYarolIUXCs
COBEPILICHCTBYETCS HIMOIIMOHAIILHBIN WUHTEJICKT, MpeAnoararonmii
c(hOpMUPOBAHHOCTH:

CaMOCO3HaHU, BKIIFOYAIOIIETO CITOCOOHOCTh MTOHUMATh CBOE SMOITMOHAIBHOE
COCTOSIHUE, BUJIETh HAMPABICHUS Pa3BUTHUS COOCTBEHHOM SMOIMOHAIBHON Chephl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTh aJalTHPOBAThCI K
AYMOITMOHAIEHBIM U3MEHECHHSIM M TIPOSIBIIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIUU, BKIIIOYAIOIIEH CTpeMJIeHHE K JOCTHKCHUIO LEeTU U
yCcrexy, ONTHMU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEM;

OMIIATHH, BKIIOYAIOIMIECH CITIOCOOHOCTh MOHUMATh AYMOITMOHAIEHOE COCTOSHUE
JIPYTUX, YYUTHIBaTH €r0 TMPH OCYIIECTBICHHH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIJIFOUAIOIIMX CITIOCOOHOCThH BBHICTPAUBATh OTHOIIECHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISTh UHTEPEC U pa3pemiaTh KOH(PIUKTHI.

INPEAMETHBIE PE3YJIbTATBI

K xonmy oOyuenuss B 10 kiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00yYarOIIMXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax poyib U MecTo (u3uku B (HopMHpOBaHUU
COBPEMEHHOW HAay4YHOW KapTUHBl MUpPA, B PA3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B IPAKTUYECKOM JEATEIIBHOCTH JIFOJIEH;

YUUTHIBATh TPAHUIBl TNPUMEHEHHUS U3YUYEHHBIX (PU3UUECKHX MOJEIEH:
MaTepuagbHas TOUKa, HHepLUaIbHas CUCTEeMa OTCU€Ta, aOCOMIOTHO TBEPOE TEIIO,
WJICAJIbHBIM Ia3, MOJEIN CTPOEHUs Ia30B, )KUAKOCTEH U TBEPIBIX TEJ, TOYCHUHBIN
AIIEKTPUYECKUI 3aps]l IPU PEIICHUU PU3NIECKUX 3a/1ay;



pacro3HaBath (U3UYECKHUE SBJICHUS (TIPOLIECChI) U OOBSICHITH UX HA OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISPHO-KUHETHYECKON TEOPUU CTPOECHUS BEIIECTBA U
ANEKTPOJAMHAMHUKHA: PABHOMEPHOE UM  PABHOYCKOPEHHOE  MPSIMOJIUHENHOE
JIBI)KCHUE, CBOOOJHOE TMaJCHUE TeJ, JBH)KEHHE IO OKPY)KHOCTH, HHEPITUS,
B3auMoOJielicTBUE Tell, Tu(dy3usi, OPOYHOBCKOE NBUKEHUE, CTPOCHHUE KUIKOCTEH
U TBEPJBIX TeJ, U3MEHEHHE 00BhEMA TeJ MPU HArpeBaHUHU (OXJIKICHHH ), TEIIIOBOE
PaBHOBECHE, WCHAPEHUE, KOHJICHCALMS, IUIABJICHUE, KPUCTAUIA3ALMS, KUIICHUE,
BJIAJKHOCTbH BO3/1yXa, MOBBIICHHUE JABJIEHUS ra3a MPU €ro HarpeBaHUM B 3aKPBITOM
COCyJ€, CBSI3b MEXAY MapaMeTpaMu COCTOSIHHMSI Ta3a B M30Ipollieccax,
AIIEKTPU3AIUA TEJI, B3AUMOJICHCTBUE 3aPSJIOB;

OMUCHIBATh MEXAHUYECKOE JBUKEHUE, HUCMOJIb3ys (PU3NUECKUE BEITUYMHBI:
KOOpJMHATA, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOpPEHHME, Macca Teja, CHIa,
MMITYJIbC T€JIa, KWHETUYECKas dHEPrus, MOTCHUHUAIbHAS DHEPIrUsl, MEXaHUYECKAs
paboTa, MeXaHUYECKass MOIIHOCTh; MPU OMUCAHUM TMPABUIBHO TPAKTOBATH
(bU3NYECKUIT CMBICT HCIOJIB3YEMbIX BEIWYUH, WX OOO3HAYECHUS W EIUHMUIIBI,
HaxOJUTh (POPMYJIbI, CBSA3BIBAIOIINE JaHHYIO (DU3UUYECKYIO BEIMYHHY C JPYTUMH
BEJIMYMHAMU,

ONUCHIBAaTh HM3YYCHHBIC TEIUIOBBIE CBOWMCTBA TEJI W TEIUIOBBIE SIBICHUS,
UCIONB3YsT (U3MYECKUE BEJIWYMHBL: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KUHETUYECKasl SHEPTUSI XaOTHYECKOI0 JBMXKEHHS MOJICKYJI, CPEIIHEKBAApaTUYHAS
CKOPOCTb MOJICKYJ, KOJWYECTBO TEIIOTHI, BHYTPEHHSS SHEprus, padbora rasa,
KO3(UIIMEHT TMOJIE3HOTO JCHCTBHS TEIUIOBOTO JIBUTATENSA; IIPHU  ONHMCAHUU
MPaBWIbHO TPakKTOBaTh (DU3WYECKUN CMBICH HCIOJIB3YEMbIX BEJIMYMH, HX
o00O3Ha4YeHUsT U CIUHUIBI, HAXOAUTh (QOPMYJIbI, CBSA3BIBAIOIINE JaHHYIO
(bU3UYECKYI0 BEJTMYUHY C IPYTUMH BEJIMUYHUHAM;

OIMCHIBATH U3YUYECHHBIC JIEKTPUUECKUE CBOKMCTBA BEIIECTBA U JICKTPUUCCKHUE
SBICHUS (TIPOILIECCHI), UCTIONB3Ys (PU3UUECKHe BEITUUYUHBI: DJICKTPUUYCCKHUMN 3apsij,
BJIEKTPUYECKOE T0JIE, HAMPS)KEHHOCTD IMOJISI, MOTEHIUAJ, Pa3HOCTh MOTEHIMAJIOB,;
NPy OINMHCAHUM TPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEMbIX
BEJIMUMH, MX OO0O3HAYEHUs] M EIUHUIIBI; YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JaHHYIO0 (M3UYECKYIO BEJITUYUHY C IPYTUMHU BEJIMUMHAMU;

aHANMM3UPOBATh (PU3MUYECKHUE MPOIECCHI U SBJICHHS, UCTIOIB3Ys (HU3UIECKUE
3aKOHBI ¥ MPUHIUNEBL: 3aKOH BceMupHOTO TsAroTeHus, I, II u III 3akonsr HeroTOHA,
3aKOH COXPAHECHUS MEXAHUYECKOM DHHEPruu, 3aKOH COXPAaHEHHS MMITYJIbCa,
MPUHIUIT CYNEPHO3UIMUA CHUJI, MPUHIHUII PABHOMPABUS WHEPIUAIBHBIX CUCTEM
OTCYETA, MOJICKYISPHO-KUHETUYECKYK) TEOPHUID CTPOCHUS BELIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEIHEN KMHETHYECKOW YHEPIUU TEIUIOBOTO JIBUKECHUS MOJIEKYJ C
a0COJIFOTHOM TeMmmnepaTypoi, MEPBhI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS
AJEKTPUYECKOTO 3apsiaa, 3akoH KyioHa, mpu 3TOM pa3iauyaTh CJIOBECHYIO



(GOpMyYITUPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPAHMIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TMPUHIMIBI JCHCTBUS MAalllMH, NOPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh yCJIOBHsS UX O€30MACHOTO UCIOJIb30BaHUS B
MMOBCEHEBHOM JKHU3HMU;

BBIMIOJHATh AKCIHEPUMEHTHl MO HCCIEAOBAHUIO (UBUYECKUX SIBICHUM H
MPOLIECCOB C HCIOJB30BAHUEM IMPSMBIX U KOCBEHHBIX H3MEpPEHU, MPU 3TOM
dbopmynupoBath MpobiieMy/3aiadyy M TUIOTE3Y Y4€OHOTO JKCIIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEUIOKEHHOTO O0OPY/IOBaHHUSA, MPOBOAUTH OIBIT U
(GbOopMyTUpPOBATH BHIBOIBI,

OCYIIECTBIIATH MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLIEHKHU MOTPEUIHOCTEN N3MEPEHUI;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy  (U3NYCCKUMHU  BEIMYMHAMH  C
UCIIOJb30BAaHUEM TPSMBIX H3MEPEHUN, MPU STOM KOHCTPYHPOBATH YCTaHOBKY,
¢bukcupoBaTh pe3yNbTaThl MONYYEHHOW 3aBUCUMOCTH (DU3MUYECKUX BEIUYUH B
BU/JIE TaOJIUIl U TPaUKOB, JA€NIaTh BHIBOBI MO pe3yIbTaTaM UCCIIEI0BAHMUS;

co0ro1aTh MpaBuiia 0€30MacHOro TpyJia MpHU MPOBEIECHUU UCCIEIOBAaHUN B
pamMKax y4eOHOTO OSKCIEepUMEHTa, Y4eOHO-MCCIEIOBATEIbCKOM U MPOEKTHOM
JESTEIIbHOCTH C MCIIOJIb30BAHUEM HM3MEPUTENBHBIX YCTPONCTB M J1a0OPATOPHOTO
000pyI0BaHUS;

pemaTrh pacuéTHble 3aJadyd C SBHO 3aJlaHHOW (PU3WYECKON MOJEIbIO,
UCTIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHaM3a yCIOBUS 3aa4u
BBIOMPATh (PU3NYECKYIO MOJENb, BBIACHATh (PU3HMUYECKUE BEIMYHUHBI U (HOPMYJIBI,
HEOOXOouMbIC NJIsi €€ pElIeHUs, MPOBOIUTH PacuéThl M OICHUBATHh PEATbHOCTDH
MOJIyYEeHHOTO 3HAYCHUS (PU3UUECKOUN BEIIMYUHBI,

peraTh KaueCTBEHHbBIE 3a/1a4U: BBICTPAUBATh JIOTUYECKH HETIPOTUBOPEUUBYIO
IEMOYKY PacCyX JCHUW C OMOpON Ha HM3y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuznyeckue SBICHUS,

MCTIOh30BaTh Opyd  pemieHud  y4eOHBIX ~ 3aJad  COBPEMEHHBIE
UH(OPMAITMOHHBIC TEXHOJOTHH JUTSI IOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIAN
Y TIPE/ICTaBJICHUS YICOHON U HAYyYHO-TIOMYJISIPHON MH(OpMAIUH, TTOTyYSHHON U3

Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH MOTydaeMy 0 HH(HOPMAIIHIO;

PUBOJIUTH MMPUMEPHI BKJIaIa POCCHMCKUX M 3apYOSKHBIX YUEHBIX-(PU3HKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IPOILIECCOB OKPYKAIOIIEr0 MHUpPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHI;

UCTIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
T1s1 obecrniedeHus: 6€30MacHOCTH MPH OOpaIlieHUu ¢ IPUOOpaMH U TEXHUIECKUMHU



YCTPOMCTBAMH, JJIsI COXPAHEHUS 370POBbSI U COOIIOJICHUS] HOPM SKOJOTHYECKOTO
MOBEJECHUS B OKPYKAIOLIEH CPEaE;

paboTaTh B TpynIe C BBINIOJIHEHUEM Pa3IMYHBIX COIMAJIBHBIX POJIEH,
IJIAaHUPOBaTh palbOTy TPYIIBI, palMOHAIBLHO pacHpeieisaTh O00sS3aHHOCTH U
IJITAHUPOBATH ACATEIBHOCTh B HECTAHAAPTHBIX CUTYalUAX, aJ€KBATHO OLCHHUBATH
BKJIaJ] KQXKJIOTO U3 YUYACTHUKOB I'PYIIIBI B PEIICHUE pacCMaTPUBAEMOM MPOOJIEMBI.

K konmy oOyuenuss B 11 kJjiacce mpeIMeTHBbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaKaTh CHOPMUPOBAHHOCTh Y OOYUAIOIINXCS YMEHUM:

JIEMOHCTPHUPOBATh Ha IMPUMEpax pPojb U MecTO (U3UKH B (POPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHHBI MHpA, B PAa3BUTHUH COBPEMEHHOW TEXHUKU WU
TEXHOJIOTUH, B TMPAKTUYECKON IEATEIBHOCTH JIKOJCH, LIEJIOCTHOCTh M E€IUHCTBO
(bU3NYECKON KapTUHBI MUPAa;

YUYUTHIBATh TPAHMIBI TPUMEHEHHS M3YyYCHHBIX (U3UYSCKUX MOJCICH:
TOYEYHBIN AJIEKTPUUYECKUH 3apsifl, Tyd CBETA, TOUYCUHbIA NCTOUYHUK CBETA, A/ICpHAs
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO sifjpa MpU pPEHIeHUU (HU3UIECKUX
3a/1ad4;

pacrno3HaBaTh (U3MUYECKHUE SBICHUS (IIPOIECChI) U OOBICHATh UX HA OCHOBE
3aKOHOB 3JICKTPOJIMHAMUKHN U KBAaHTOBOW (DU3UKHU: AJIEKTPUUECKasi MPOBOAUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEWCTBHUS TOKA, B3aWMOJCHCTBUE
MAarHUTOB, JJICKTPOMArHUTHAs WHAYKIMS, JCUCTBUE MArHUTHOTO TIOJNS Ha
MPOBOJAHUK C TOKOM U JIBMXKYIIMMCS 3apsij, AJICKTPOMArHUTHBIC KOJICOAHUS U
BOJIHBI, TPSIMOJMHENHOE PAaCIpPOCTPAHEHUE CBETA, OTPAXKEHUE, IPEIOMIICHUE,
uHTepdepeHus, audpakus U TONApU3AIMS  CBETa, JUCIEPCHS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddheKT), CBETOBOE AaBiICHNE, BOSHUKHOBEHUE
JMHENYaTOro CIEKTpa aroMa BOJOPOAA, €CTECTBEHHAs M HCKYCCTBECHHAas
PaIOaKTUBHOCTD;

OMKCHIBATh W3YUYEHHBICE CBOWCTBA BEIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIC,
ONTUYECKHE,  DIEKTPUYECKYI0  TPOBOJUMOCTH  PA3JIMYHBIX  Cpel) U
AJICKTPOMArHUTHBIE SBJIEHUSI (MPOIECCHI), HCMOJB3Ys (PU3HUECKHUE BEJIIMYUHBIL:
AIEKTPUYECKUN 3apsijl, CWjia TOKa, JJIEKTPUUYECKOE HAMPSIKEHHUE, DIICKTPUUECKOE
COTNPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOJBUXKYIIas cujia, paboTa TOKa,
WHIYKIUST MarHUTHOTO MoOJsA, cwia Awmmepa, cuia JlopeHua, MHIYKTUBHOCTD
KaTylIKH, SHEPTHS JJIEKTPUYECKOTO M MArHUTHOTO IOJIEH, NMEPUOJ M 4YacToTa
KoJieOaHUM B KoJjie0aTeIbHOM KOHTYpE, 3apsii U Cuja ToKa B Mpolecce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoOJieOaHuM, (OKYyCHOE pacCTOsTHUE W
ONTHYECKasl CHJIA JMH3BI, IPH OINHCAHUU NPABUIBLHO TPAKTOBATh (PU3MUCCKUI
CMBICII HCIIONB3YEMBIX BEIIMYWH, WX OOO3HAYCHUS W EIWHUIIbI, YKa3bIBaTh
dbopMymbl, CBS3BIBAIONIME JaHHYH (U3MYECKYIHO) BEJIMYMHY C JPYTUMHU
BEJINUUHAMU;



ONMKCHIBATh W3YUYEHHBIE KBAHTOBBIE SBJICHUS M TMPOLECCHI, HCIONb3YS
¢usznyecKkue BEIMYUHBL: CKOPOCTh JJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETA, SHEPTUSI U UMITYJIbC (POTOHA, TIEPHOJ] MOJTypachaja, SHEPTHsl CBA3H
aTOMHBIX SII€pP, MPU OINMCAHUU TPABWIBHO TPAKTOBATh (PU3UUYECKUN CMBICH
UCIIOJIb3YeMbIX BEJIMYMH, UX OOO3HAUYCHUS] U E€AUHUIIBI, YKa3bIBaTh (HOPMYJIbI,
CBS3BIBAIOLIME JIAaHHYIO (DU3MYECKYI0 BEJIMYMHY C JPYTUMHU BEJIMYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETMUNHBL

aHAJIM3UPOBATh (PU3UYECKHUE MPOLIECCHl U SBICHUS, MCIONb3Ys (PU3MUEcKHe
3aKOHBI U MPUHLUIIBL: 3aKOH OMa, 3aKOHBI NOCJIE0BATEIBHOTO U NapalIeIbHOIO
COCJIMHEHUS TPOBOJHUKOB, 3aKkoH Jlkoyns—JleHna, 3aKoH 3JIEKTPOMarHUTHOU
WHIYKIWH, 3aKOH MPSMOJMHEWMHOTO PacpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJOMIICHUS CBETa, ypaBHEHHE DWHIITEHHaA Ui (porodddekTa,
3aKOH COXPAHEHHUS PHEPruH, 3aKOH COXPAHEHHS HMITYJIbCA, 3aKOH COXpaHEHUs
AIEKTPUYECKOr0 3apsA/ia, 3aKOH COXPaHEHUs MacCOBOr0 YHCIA, MocTyiaTsl bopa,
3aKOH paJMO0AaKTUBHOIO pacmaja, pu 3TOM pa3inydaTh CJIOBECHYIO (JOPMYIUPOBKY
3aKOHA, €ro MaTeMaTUYeCKOE BBIPAKEHHE W YCIOBHUS (TpaHULbI, 00JIACTH)
MPUMEHUMOCTH;

OINPEAENATh HAIIPaBJICHUE BEKTOPA MHIYKIMH MATHUTHOTO MOJIsI IPOBOJHUKA
C TOKOM, cuJjibl Amriepa u cuibl Jlopenna;

CTPOUTb U OIKUCHIBaTh H300pa)KEHUE, CO37aBacMOE€ IUIOCKUM 3€pKajoM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI IO HWCCIEAOBAHHUIO (PU3UYECKUX SIBICHUN U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX H3MEPEHUH: MpPU 3TOM
dbopmynupoBaTh mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEMJIOKEHHOTr0 O0OpYy/IOBaHUS, MPOBOJIUTH OMBIT U
(bopMyITUpPOBATH BHIBOIBI,

OCYUIECTBJISATh NPSAMbIE U KOCBEHHbIE U3MEPEHUS] (PU3NUECKUX BEITUYHH, MIPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHHUS U HUCIOJIb30BAaTh W3BECTHBIC
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3WYECKUX BEJIMYMH C HCIIOJIb30BAHUEM
OpSMBIX HM3MEPEHUHN: MpU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (UKCHPOBATH
pe3ynbTaThl MOTYYEHHON 3aBUCUMOCTH (M3MYECKUX BEJIMYMH B BHJE TAOIUI U
rpaduKoB, AeaTh BEIBOABI MO pe3ybTaTaM UCCIICIOBAHNUS;

cobJro1aTh MpaBuia 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCIICIOBaHUM B
paMKax y4eOHOro »JKCHepUMEHTa, Y4YEOHO-UCCIENOBATENbCKOW M MPOEKTHOMN
JESITEIBHOCTH C HCIIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOICTB M J1aOOpaTOPHOTrO
00OpYyI0BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (DU3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3UYECKUE 3aKOHBI M IPUHIIUIBI, HA OCHOBE aHAJIN3a yCIOBUS 3a7a4u



BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIICIATh (PU3NUECKUE BEIUYMHBI U (POPMYJIBL,
HEOOXOUMbIEe NIl €€ pelIeHUs, MPOBOIUTH PacuéThl M OICHUBATHh PEATbHOCTD
MOJIy4YE€HHOTO 3HaUeHUs (PU3NUYECKOIN BEININHBI;

peniaTh Ka4eCTBEHHBIE 3aa4M: BBICTPANBATh JIOTUYECKHA HEMPOTUBOPEUUBYIO
LETIOYKY PACCYKJICHHM C ONOPOM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(buznueckue SBICHUS,

UCIIOJIb30BaTh Opd  pelleHud  yY4eOHBIX  3aJad  COBPEMEHHbIE
MH(POPMAILIMOHHBIE TEXHOJIOTUH JIJIsl [IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TIPEJICTaBJICHUS y4eOHOW U HAyYHO-TIOMYJISIPHON HHPOPMAIIUH, TTOTyYeHHOM U3

Pa3IMYHBIX UICTOYHUKOB, KPUTUYECKH aHATM3UPOBAThH MOTydyaeMyr0 HHPOPMAIIHIO;

OOBSICHATh MPUHLMUIBl JEHCTBUA MAallMH, HPUOOPOB U TEXHUYECKUX

YCTPOMCTB, pa3nyaTh YCIOBUs WX O€30MACHOIO MCIIOJIb30BaHMs B MOBCEAHEBHOM

KU3HY,

IPUBOJUTH IPUMEPHI BKJIAJIa POCCUNCKUX U 3apyOekKHBIX YUEHBIX-(DU3HUKOB B
pa3BUTHE HAyKd, B OOBSICHEHUE IPOIECCOB OKPYKAIOIIEr0 MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUSA MO (PU3MKE B MOBCEIHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTH MPHU OOpaIllEHUU C NpUOOpaMu U TEXHUYECKUMHU
YCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10POBbsS U COOJIIOIEHUS HOPM 3KOJOTHYECKOTrO
MOBECHUS B OKPYKAIOLIEH Cpeae;

paboTatb B TpYINIE C BHINOJHEHUEM pPA3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh pPabOTy TIpyNIbl, pPaLMOHAIBHO pacHpeleisTh OO0S3aHHOCTH U
IIJJAHUPOBATH JEATEIbHOCTh B HECTAHAAPTHBIX CUTYALUAX, aJl€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KJTIACC
KoauuyecTBo yacoB DJIEKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM uudpoBbie
Ne n/n P Kontposbnbie | IlpakTudeckue (cpp )
NPOrpamMMblI Bcero odpa3oBaTebHbIE
padoTbI padoThbI
pecypchl
Paznen 1. DU3UKA U METO/JbI HAYUYHOI'O TIO3HAHUS
bubnuorexa [JOK
11 ®u3KKa ¥ METOJIbI HAYYHOT'O TIO3HAHMS 2 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6mmoteka [IOK
21 Kunematitia > https://m.edso0.ru/7f41bf72
bu6mmoteka [IOK
2:2 Hlunamiia ! https://m.edsoo.ru/7f41bf72
bu6nmmorexka [IOK
2.3 3aKOHBI COXpAaHEHUS B MEXaHUKE 6 2 1 httos://m.edsoo.ru/7FA1bF72
Hroro no pazneny 18
Pa3znen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETHUECKOU 9 1 bubnnoreka [IOK
' TeOpuH https://m.edsoo.ru/7f41bf72
bu6nunorexa [IOK
32 OCHOBEI TEpMOHHAMHUKH 10 L https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSTHUS BELIECTBA. 5 bu6nuoreka LIOK
' Ma30BbIe TIEPEXOMBI https://m.edsoo.ru/7f41bf72



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

Hroro o pazneny 24
Paznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
41 UeKTpOCTATHI 10 https://m.edsoo.ru/7f41bf72
ITocTossHHBIN 35IEKTpUYECKHUH TOK. TOKH B bubanoreka [IOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PeszepBHoe Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KIIACC

KounvecTBO 4acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB M TeM uugpoBbie
Ne i/ P Kourpoabnusie | IIpakTnyeckue (mucpp )
NPOrpaMMbl Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOAUHAMMUKA
MarnuTHoe noJie. DINeKTpOMarHuTHas bubnnoreka [IOK
11 11 2 3
MHIYKIUA https://m.edsoo.ru/7f41c97c
Wroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHu4eCKHE U 3JIEKTPOMATHUTHBIE 9 1 bubmuorexa [JOK
' KoseOanus https://m.edsoo.ru/7f41c97¢
29 MexaHuYeCcKUe 1 JJIEKTPOMarHUTHBIE 5 1 bubnnorexa [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6nmorexka [IOK
23 Onriia 10 3 https://m.edsoo.ru/7f41c97c
Hroro mo paznemny 24

Pasen 3. OCHOBBI CIIEITUAJILHOM TEOPUU OTHOCUTEJBHOCTH

OcHOBBI crielIUaIbLHON TEOPUU bubnuoteka [IOK
3.1 4 1
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
. bubnnorexa [IOK
4.1 DneMEeHThI KBAaHTOBOM ONTHUKH 6 httos://m.edso.ru/7f41c97¢
4.2 Crtpoenue aroma 4 bubmuoteka [IOK



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

4.3

ATtoMHOe sApo

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DneMEeHTHI ACTPOHOMUH U aCTPOPU3UKHU 7 5;106;:1/17;.26 sz?)()H.r(u)/I7<f41c97c
Hroro no pazneny 7
Paznen 6. OBOBIAIOIIEE IOBTOPEHUE

6.1 Ob6o0maroree MOBTOpEHHE 4 ]t?tilr;i?/l;lrz.Tee szet;()H.r(u)/I7<f41c97c
Hroro no paznemy 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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




HOYPOYHOE IIVTAHUPOBAHUE

10 KJTIACC
KoanuectBo 1yacoB DJIeKTPOHHBbIE
Ne Hara nupposBbIe
Tema ypoka Konrtpoabnsie | IIpakrnyeckue bp
n/n Bcero H3yuyeHusi | oOpa3oBaTesibHbIE
padoTbI padoTbI
pecypchbl
®u3uka — HayKa O IPUPOJE.
1 Hayunsie MeT(}), bl nofmﬁm;{ 1 bubmorexa LIOK
Y a https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIIEeT0 MUpPA
Ponb 1 MecTo usuku B

9 (hopMUPOBaHUH COBPEMCHHOM 1 bubmmoreka [IOK
Hay4YHOW KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU ACSITEIbHOCTH JIIO/IEH
Mexanudeckoe IBUKEHUE.

3 OTHOCHTEIHPHOCTh MEXaHHIECKOTO 1 bubnuoreka [JOK
nerkeHus. [lepemelenne, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHUE

4 PaBHOMEpPHOE NPSIMOIMHENHOE 1 bubnuorexa [LIOK
JBIDKEHHE https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEHHOE IPSMOJIMHENHOE bu6muotexa [LIOK

5 1
JIBUYKECHUE https://m.edsoo.ru/ff0c372e

5 CBoOoaHoe maieHue. Y CKOpeHHe 1 but6mmoreka [JOK
CBOOOIHOTO ITaECHNA https://m.edsoo.ru/ff0c39cc
KpuBonuHeiiHOE TBUKEHHE.

7 JIBu>keHue MatepuaibHOU TOUKH MO 1 bubamorexa [OK

P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [Tpunnun otHocuTenpHOCTH ["amuies. 1 but6mmoreka [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

WNuepunansHble CUCTEMBI OTCYETA.
[Tepsbsiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [Ipuniun

bubnuorexa [JOK

9 CyInepno3uuuu cui. Bropoit 3akox
yHep B P . https://m.edsoo.ru/ff0c3be8
Herotona /1 MatepuaibHON TOUKH
Tperuii 3akon HeroToHa 1151 bu6mmotexa [LIOK

10
MaTepHaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BceMHUpHOTO TsAroreHus. Cuna

11 TspkecT. [lepBas kocMuyeckas brbmmorexa [IOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka LIOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koappuuuent tpenus.

13 Cuna cgn OTI/IBJIeI({bI/Iq:i npu BI/I)ieHI/II/I bubmorexa HOK

P P A https://m.edsoo.ru/ff0c3f76
Teja B XKUAKOCTU WM ra3e
[ToctynaTenbHOE U BpalaTeabHOE

1 JBIKEHHE a0COIIOTHO TBEPIIOTO TEa. bu6mmoteka I[IOK
MowmeHnT cuiibl. [1nedo cunbl. Y cnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TeEIIA
NMmynbec MaTepuanbHOM TOUYKH,

15 CHUCTEMbI MAaTEPHATBHBIX TOYEK. bubmuoteka [IOK
Nmmynibe cuitbl. 3aKOH COXPAHEHUS https://m.edsoo.ru/ff0c43d6
uMITyJbca. PeakTuBHOE ABMKEHUE
PaGoTta u MOLTHOCTD CHITBI.

16 Kunernueckas sHEprus MaTepuaibHOW bu6mmoreka [IOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOU SHEPrUuu

17 [ToTennmansHas YHEPTHsl. but6mmoreka [JOK



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
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[ToTreHumansHas SHEPTUS YIIPYTO
neopMUpPOBaHHOM MPY>KUHBI.
[TorennmansHast JHEPTUs TeIa BOIU3U
IIOBEPXHOCTH 3eMJIU

https://m.edsoo.ru/ffOc461a

18

[ToreHnanpHbIC U HETIOTCHIIMATBHBIC
cuibl. CBs3b pabOTHI
HETIOTEHIIMATBHBIX CUJI C K3MCHEHUEM
MEXaHUYECKOU SHEPTHUU CUCTEMBI TCJIL.
3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

bubnuoreka [JOK
https://m.edsoo.ru/ffOc478c

19

JlaGopaTopHas pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
W3MECHCHHEM MEXaHHYECKOH dSHEePTUn
TeJa Ha IPUMEPE PaCTSIKCHHS
PE3UHOBOTO KIyTa»

20

KontponbHas padora Ne2 o teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXPAHEHUS B MEXAHUKE)

bu6nmoteka [IOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE NIOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
nskenue. uddysus

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTtep IBHKECHUS U
B3alMO/JIEHCTBHS YaCTHI] BEILIECTBA.
Moaenu cTpoeHHs ra30B, KUIKOCTEH
U TBEPIBIX TEI

23

Macca monekyn. KonmuectBo
Bemecta. [loctosinHas ABoraapo

24

Tennosoe paBHoBecue. Temneparypa
u e€ usMmepenue. lllkana remmneparyp



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

Lenbcus

Wneanpusiii ras 8 MKT. OcHoBHOE

bubnuorexa [JOK

23 ypaBuenue MKT https://m.edsoo.ru/ffOc4fde
AOGcomoTHas TeMIepaTypa Kak Mmepa

%6 CpellHel KHHETUYECKON SHEPTruu bubmmoreka [IOK
JBUKEHUS MOJIEKYJ. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeiipona

27 3akoH JlanpToHa. ["a30BbIE 3aKOHBI
JlaboparopHas paboTa

o8 «HccnenoBanne 3aBUCUMOCTH MEXKTY
napaMeTpamM# COCTOSTHHS
Pa3peKEeHHOTO ra3a»

29 N3omponeccsl B U1ealbHOM raze u Ux bubnuoreka [LIOK
rpaduueckoe npecTaBIeHue https://m.edsoo.ru/ff0c570e
BuyTpenHnss sHeprus
TEPMOIMHAMHYECKON CHCTEMBI U

30 cnocoOrI e€ n3meHeHus. Konmuectso bubnuoreka [JOK
TEIUI0ThI U paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPTUs 0JTHOATOMHOTO HEaTHHOTO
rasa

bu6nunorexa [IOK

31 Brawt Teruonepe/iasy https://m.edso0.ru/ff0c5c36
VY nenpHas TEMI0EMKOCTD BEIIECTBA.

32 KonnuecTBo TemnoTsl nmpu bubmmorexa LIOK

. https://m.edsoo.ru/ff0c5c36
Tertonepenaye. AnuadaTHBIN MpoIece

33 IlepBblil 3aKOH TEPMOAMHAMUKU U €70 bu6nuoreka [IOK
IIPUMEHEHUE K U30IIpoLieccaM https://m.edsoo.ru/ff0c5efc

34 HeoOpatumocTs mporieccoB B bubnmoreka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
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npupoje. Bropoii 3akoH
TEPMOIMHAMUKHU

https://m.edsoo.ru/ff0c6230

[Tpunmun aeiictus u K11 TerioBoi

bubnuorexa [JOK

3 MalIVHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KI1/]
37 DKOJIOru4ecKue mpoodIeMbl
TETUIO3HEPTeTHKHI
38 O6o06maromuii ypok « MoJekyispHas bubmmoreka [JOK
¢uznka. OCHOBBI TEPMOIMHAMUKI https://m.edso0.ru/ff0c6938
KonTponbras padorta Ne3 o teme
39 «Monexynsipaas puznka. OCHOBBI bubmiorexa LIOK
YIAp ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapooOpa3zoBaHue U KOHACHCALINS. bubnnorexa [IOK
Hcnapenue u xurenue https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAsI U OTHOCUTEIbHAS
41 BJIAKHOCTH BO3AyXa. HackImeHHbIi bubmmorexa LIOK
Ayxa. m https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe Teno. Kpucrammueckue n
42 amopdHbIe TerIa. AHU3OTPOIIHUS bubnnorexa [IOK
CBOMCTB KpHCTALIOB. JKuakue https://m.edso0.ru/ff0c65f0
kpuctayuisl. COBpeMEHHBIC MaTepUATbI
[InaBneHre U KpUCTAIIIH3AITHS.
43 VaennHas TemiaoTa ILIaBICHUS bubmmorexa [JOK
' https://m.edsoo.ru/ff0c6708
Cyb6mumartust
but6mmoreka [JOK
44
YpasHerHe Tenosoro banaca https://m.edsoo.ru/ff0c6820
45 DnekTpusanus Tea. DIeKTPUIECKUM bu6mmoreka [IOK

3apsn. JIBa BUa JIEKTPHUECKUX

https://m.edsoo.ru/ffOc6bcc
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3apsa0B

[IpoBOIHUKHU, AUINEKTPUKHU U

bubnuorexa [JOK

46 MOJIYIIPOBOAHUKHU. 3aKOH COXpaHEHUS
YIPOBOA P https://m.edsoo.ru/ff0c6bcc
AIEKTPUYECKOTO 3apsiaa
B3aumoneiictBue 3apsiioB. 3aKOH
47 Kynona. ToueuHslii 351€eKTpUYECKUIA bubmorexa [IOK
' https://m.edsoo.ru/ff0c6ced
3apsiz
Hanpssk€HHOCTB 27IEKTPUIECKOTO
48 noss. [IpuHuun cynepno3unuu bubnuoreka [JOK
3JIEKTPUYECKUX MoJeu. JInnnn https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaboTa crit 31eKTpoCTaTHIECKOTo
49 mojis. Ilorennman. PasHocth bubmmorexa [IOK
) At https://m.edsoo.ru/ff0c6f00
IMOTCHIMAJIOB
[IpoBogHMKH 1 TUSICKTPUKH B
50 3J'IpeKT OCTaTHYCCKOM H(I))ne bubmorexa [IOK
P i https://m.edsoo.ru/ff0c7018
JunnexTpudeckast IpOHUIIAEMOCTh
bu6nmmoteka [IOK
51 OnexkrpoémkocTh. Konaencaro
P A P https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH TIOCKOTO
52 KOHJICHCATOpa. JHEPrHs 3apsHKECHHOTO bubmorexa HOK
pa. P P https://m.edsoo.ru/ff0c72c0
KOHJIEHCcaTopa
53 JlaGopatopHnas pabota "M3mepenue
AJIEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIMIT 1EVICTBUS U IPUMEHEHNE
54 KOHJEHCATOPOB, KOMMUPOBATILHOTO

ammapara, CTpyHHOTO TIpUHTEpA.
DJIeKTpOCTaTUYECKas 3alIUTa.



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

3azemIieHHe 2IEKTPONprUOOPOB

55

DNEeKTpUUECKU TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsxkenue.
Conporunenue. 3akoH Oma Jyist
y4acTKa Lenu

56

[MocnenoBarenbHOE, MapaieIbHOE,
CMEIIaHHOE COCIMHCHHE
poBOAHKUKOB. JIabopaTopHas padboTa
«M3yueHne CMEIIaHHOTO COEIMHCHUS
PE3UCTOPOBY

bubnnorexa [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 11 MOIIIHOCTB 3JIEKTPUIECKOTO
Toka. 3akoH Jlxoys-Jlenna

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

58

3axon Oma a1 MOJTHOU (3aMKHYTOH )
anekTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas padota
«3mepenne 3/]C ucrounuka Toka u
€ro BHYTPEHHETO CONPOTUBIICHUS»

bu6mmotexa I1IOK
https://m.edsoo.ru/ffOc7ae0

59

DNeKTpOHHAs MPOBOANUMOCTD TBEPABIX
METaJIJIOB. 3aBUCHMOCTD
CONMPOTHUBIICHUS METAJJIOB OT
Temrneparypbl. CBEpXIpOBOJIUMOCTb

60

DNeKTpUUECKU TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

61

[TomynpoBOIHUKH, WX COOCTBEHHAs W
npUMecHast poBoIUMOCTh. CBOHCTBa
p—n-niepexoaa. IlomynpoBoIHUKOBbIE
puOOpEI

but6mmoreka [JOK
https://m.edsoo.ru/ffOc84ae



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

DJIEKTPUYECKUH TOK B paCTBOpax 1
pacrmiaBax 3JeKTPOJIUTOB.

bu6mmoteka [IOK

62 DIEKTPOIUTHYECKAs TUCCOLIMALINS. 1 https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DJIEKTPUYECKUH TOK B rasax.
63 CaMocCTOSTEIbHBIN 1 1 bubnuoreka [JOK
HECaMOCTOSITENIbHBIN pa3psa. MonHus. https://m.edsoo.ru/ff0c84ae
[Tnazma
DnexTpuueckue mprudopsl U
64 YCTPOMCTBA U UX IPAKTUUECKOE 1 bubnnoreka [IOK
npuMmeHenue. [IpaBusia TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30macHoCTH
KonTponbnas pabota Ne4 o Teme bubmmoreka [IOK
65 1
"OnekTpocraTuka” https://m.edsoo.ru/ffOc88be
KontponbHas padota Ne5 o teme «
66 [TocTOSIHHBIH AIEKTPHUECKUI TOK. 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c8a8a
TokH B pa3fiMuHbBIX CPEAAX»
bu6nmmoreka [IOK
67 BxoaHast koHTposbHast pabora Nel 1 httos://m.eds00.ru/ff0c8C56
bubnunoreka LIOK
68 Htorosast KOHTposIbHAsE paboTa Neb 1 httos://m.edsoo.ru/FfOCB6e
OBLIEE KOJIMYECTBO YACOB IIO 68

[TPOI'PAMME



https://m.edsoo.ru/ff0c82ba
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 KIIACC

Kosun4yecTBo yacoB JIeKTPOHHBbIE
[
JI:;H Tema ypoxa Beero Kontpoabubie | IlpakTuyeckue fllj;:eﬂl/lﬂ ng[?;l;(;i:fenbnme
padoThI padoThI pecypest
[TocTosiHHBIE MATHUTHI U UX

1 B3auMoiercTBUE. MarHuTHOE MHOJIE. 1 bu6nmmoreka [IOK
Bekrop marautHOM nHAYKUMH. JIMHUN https://m.edsoo.ru/ff0c9778
MarHUTHON MHIYKIIUU
MarsauTtHoe noJie MPOBOJHHKA C

5 ToKOM. OnbIT DpcTeaa. 1 bubnunoreka [IOK
BzaumopericTBue npoOBOIHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopHas pabota «3yuenue 1 1 bubnnorexa [HOK
MAarHUTHOTO MOJISI KATYIIKHA C TOKOMY https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MAarHUTHOTO TIOJIS Ha
POBOAHMK ¢ TokoM. Cuita Ammepa.

4 JlaGopaTtopHnast pabota 1 1 bubnuoteka [IOK
«Hccnenosanue nelcTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHMWTa Ha PaMKy C
TOKOM»

JlelicTBME€ MAarHUTHOTO TIOJIST HA

5 JIBIKYIIYFOCS 3aPSIKEHHYIO YACTHILY. 1 bubnuoteka [JOK
Cwa Jlopenma. PaGoTa cutbt https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpoMarHuTHas nHaykius. [lotok

6 BEKTOpa MarHuTHOW uHAyKuu. J1C 1
MHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOM



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

uHaykiuu Papanes

JlabopaTtopHnas pabota
«HccnenoBanue siBICHUS
3HeKTpOMaFHHTHOﬁ HUHIAYKIUW

Bu6mmoreka [JOK
https://m.edsoo.ru/ff0cals50

NuaykTuBHOCTSL. fBIEHUE
camouHaykuuu. 9J1C caMOMHAYKLKN.
DHeprusi MAarHUTHOTO TIOJIS KaTYIIKH C
TOKOM. DJIEKTPOMArHUTHOE TI0JIE

Bu6muoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa U ux
IIPUMEHEHHUE: ITOCTOSIHHBIE MATHUTHI,
AJIEKTPOMATHUTBHI, MIEKTPOJBUTATENb,
YCKOPHUTENH 2JIEMEHTAPHBIX YACTHIL,
MHAYKIIMOHHAs I1e4b

10

Ob6o6maromuit ypok «MaraurHoe
nose. DIeKTPOMarHUTHAs WHTYKIIUSDY

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cab82

11

KonTponbHas pabora no reme
«MaruauTtHoe nose.
OeKTpOMarHUTHAs UHAYKIHSD

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXAHUYECKHE
konebanus. [[apmoHnueckue
KoneOaHusl. YpaBHEHUE
TapMOHHMYECKHUX KOJeOaHUH.
IIpeBpaiienue 3Hepruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTtopHnast pabota
«Hccnenosanue 3aBUCUMOCTH
nepuo/ia MajbIxX KojaeOaHuii rpys3a Ha
HUTH OT JVIMHBI HUTU U MACChI I'py3a»

14

Koneb6arenbupiii KOHTYp. CBOOOIHBIC

Bbubnmuoreka [JOK
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

3JIEKTPOMAarHUTHBIEC KOJIeOaHUs B
UJEAIBHOM K0JIe0aTeIbHOM KOHTYpE.
AHaNorus MeXIy MEXaHUYECKUMHU U
AJIEKTPOMATHUTHBIMHU KOJICOAHUSIMU

15

®opmyna ToMmcoHa. 3akoH
COXpPaHEHHUS SHEPTUHU B U/I€ATIbHOM
K0JIe0aTEIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch9c4

16

I[IpencTaBiaeHUE O 3aTYXAIOMIMX
KosicOaHusx. BeIHyKIeHHbBIC
MexaHu4ecKue kojiebanus. Pe3onanc.
BI)IHY)KZ[GHHI)IG 3JIeKTpOMaFHI/ITHLIe
KoJIeOaHMS

bubmuorexa [JOK
https://m.edsoo.ru/ffOchb86

17

[lepemenHbIil TOK. CUHYCOMAIbHBIM
IIEpEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOT0 TOKA. AMIUIUTYIHOE U
JICUCTBYIOIIIEE 3HAUEHUE CUJIbI TOKA U
HaTPSDKEHUS

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. IIpousBoacTso,
nepegaya u norpedieHue
AIIEKTPUYECKON SJHEPIUU

19

VYCTpoiCTBO U MPAKTHYECKOE
IIPUMEHEHHUE 3JIEKTPUYECKOT O 3BOHKA,
reHeparopa NepeMeHHOro TOKa,
JIMHUM JIeKTporepeaayd

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

20

DKOJIOTUYECKUE PUCKHU ITPU
IIPOM3BOJICTBE IEKTPOIHEPTUH.
Kynberypa ucnonbs3zoBanus
3JIEKTPOIHEPTUHU B TOBCETHEBHON
KU3HU



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

MexaHHUYECKUE BOJIHBI, YCIOBHS
pacrtipoctpanenus. [leproa. Ckopoctsb

bu6mmoreka [IOK

21
pacnpoCTpaHEeHUs U JJIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Toniepeunslie ¥ TPOAOIbHBIE BOJTHBI
3Byk. CKOpOCTh 3ByKa. ' pOMKOCTh bubnnoreka [HOK
22
3ByKa. Beicota ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHBIE BOJHBI, HX
23 cBoiicTBa 1 ckopocTs. [llkana bubamorexa HOK
p ' https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATrHUTHBIX BOJH
[TpuHIMIIBI pagHOCBS3HU U
24 TeneBuieHus. PazButue cpencts
cBs3u. Paguonoxanus
o5 KonTponabnas pabora «Konedanus u bubnuoreka LIOK
BOJIHBD https://m.edsoo.ru/ff0cc6f8
[IpsimonHENHOE pacipOCTpaHEHHE
26 CBETa B OJJHOPOJHOM CpeIE. bubnuoteka [JOK
TodeuHslii HCTOYHUK CBETa. Jlyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHBI
27 oTpaxkeHus ceeta. [loctpoenue bubmorexa LIOK
P . P https://m.edsoo.ru/ffOcd4e0
n300pa’keHHi B IUIOCKOM 3epKaiie
[Ipenomnenne ceera. [lonHoe
08 BHyTpeHHee oTpaxkeHue. [IpenenbHbiii bu6mmoreka [LIOK
YI'OJI IOJTHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXCHUS
29 JlaGopatopHas pabota «/3mepenue bub6numoreka [IOK
[OKa3aTeiIs IpeIoOMIIEHUA CTEKIIay https://m.edsoo.ru/ff0cd67a
30 JIunzel. [Toctpoenue n3o0pakeHu B bu6nmoreka [JOK



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

nun3e. DopMyia TOHKOM JTMH3BI.
VBenudeHue TuH3bI

https://m.edsoo.ru/ffOcddle

JlaGopaTtopHast pabota

31 «HccnenoBanue CBOUCTB
M300paXKCHUI B JIMH3AX)
Hucniepcus cBeta. CI0XKHBIN cOCTaB
32 6enoro csera. L{Ber. JlabopaTopHas
pabora «Habmronenue nucnepcuu
CBETa»
WnTepdepenmus ceera. Audpaxius bubnuoreka LIOK
33 e
cBeta. ludpakinuonnas pemeérka https://m.edsoo.ru/ff0ced22
34 [Torepe4HOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
ITonmapuszanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuueckue npubOOpsI M yCTPONCTBA U
yCIIOBHS UX 6€30MaCHOTO MPUMEHEHUS
['paHuUIBI IPUMEHUMOCTH
36 KJIacCU4YeCKOM MexaHuku. [TocTynaTsl bubnmnoreka [IOK
CIIELIMAIbHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEIBHOCTH
OTHOCUTEIBHOCTH OJJHOBPEMEHHOCTH.
37 3aMeqIeHne BpeEMEHU U COKpaIEHUE bubmmorexa [OK
P P https://m.edsoo.ru/ffOcfa42
JUTAHBI
OHeprus ¥ UMITYJIbC PEIATUBUCTCKON
38 yacTuilbl. CBsI3b MacChl C SHEpPTUEH U bubmmorexa LIOK
' p https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPTHS TIOKOSI
Kontponbras padota «OnTuka.
. bubmuorexa [JOK
39 OcHOBBI cIENMANIBHOM Teopun

OTHOCHUTCIIBHOCTH

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
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®otonsl. Popmyina [Inanka. Dueprus

bu6mmoreka [IOK

40
U UMITYJIbC (JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHUE Eub 10K
HOINOTEKA
41 otod(ddexra. O A.T.
porospexr TIBITE! https://m.edsoo.ru/ffOcffc4
CroneroBa
3akousl porodddexra. YpaBHeHHE
42 31?1HmTe(§Ha mi)l(b(boroaq)gema bubamorexa HOK
) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢porodddekra
JaBnenue cBera. Onbitsr [1. H.
43 JleGeneBa. XUMHYECKOE IENCTBUE bubmmorexa [IOK
AcBa. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTBa u
MPaKTHYECKOe MPUMEHEHHE!
44
dboTorneMeHT, PoTONATUHK,
CoNTHEYHas Oarapesi, CBETOINOT
45 Pemenne 3amay mo Teme « 3JI€MEHTBI bu6mmorexa [IOK
KBAHTOBOU OIITUKW https://m.edsoo.ru/ff0d0302
Monens atoma ToMmcoHa. OOBITEL
46 Pezepdopna o paccesHuio 0-4acTu bubmmorexa [IOK
pOOPA p t https://m.edsoo.ru/ff0d091a
[MnanerapHas Mojenb aTomMa
bu6nmuoreka [IOK
47 IT b
OCTynater bopa https://m.edsoo.ru/ff0dOafa
W3nyuenne u nornomenue GOTOHOB
48 o I/I}l]'le exone aTOM;uc o) HO(bliO OBHSI bubmorexa [IOK
p pexo N g yp https://m.edsoo.ru/ff0dOafa
SHEPTUH Ha APyTroi. Buabl criekTpoB
BoaHoBEIE cBoMicTBa yacTull. BoirHbI
. bub6mmoreka [IOK
49 ne bpoiua. Kopryckynsipao-

BOJIHOBOM tyanu3M. CIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYXXJACHHOC U3JIyYCHUC

50

OTKpbITHE PATUOAKTUBHOCTU. OTBITHI
Pesepdopaa o onpeneneHuto cocrasa
pPaauoOaKTUBHOTO U3TyUYEHUS

Bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CsoticTBa anbda-, 6era-, raMma-
u3iydeHus. Bnusaue
PaANOAKTUBHOCTH Ha JKUBbIE
OpraHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3oromsl. Anbda-pacma.
DNEKTPOHHBIN U TO3UTPOHHBIH Oera-
pacnan. ['amma-nsirydenue

bu6mmoteka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBA3U HYKJIOHOB B sifIpe.

S nepHblie peakunu. SnepHbii
peaktop. [IpoOnembl, MEpCIEKTUBHI,
SKOJIOTUUYECKHE ACTIEKTHI SIIE€PHOI
SHEPreTUKHU

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTullbl. OTKPHITHE
no3utpoHa. MeTo el HaOIIOIeHUS U
pEeTuCTpaIfu SJIEMEHTAPHBIX YACTHII.
Kpyruslit cton «®yH1aMeHTaIbHbIE
B3auMoJAeHcTBHUA. ENMHCTBO
(bU3UYECKON KApTUHBI MUPA»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bup 3sé3nnoro nebda. Co3se3aus,
HpKI/Ie 3Bé3ll])l, IIaHETHBI, UX BUINUMOC
nBmkenue. ConHevHast CUCTEMA

56

Comnnue. CoyHeuHast aKTUBHOCTb.
Ucrounuk sneprun ComHua u 3BE€37



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
XapaKTEePUCTUKU. 3BE3/IbI TTIABHOU
IIOCJIEI0BATEIbHOCTH. BHyTpeHHEE
cTpoenue 3B€31. COBpeMEHHbIE
MIPEACTABJICHUS O IPOUCXOXKICHUH U
sBotounu CoaHIA U 3BE37

58

Muneunsiii [Tyt — Hama [MamakTuka.
[Tonoxenue u aBmxenue CosHua B
lNanmakruke. ['anaktuku. Y€pHbie
JBIPBI B SIAPAX TATAKTHK

59

Bcenennas. PazOeranue rajgakTuk.
Teopus bonpmoro B3peIBa.
PenukToBO€ n3nmyueHue.
MeraranakTuka

60

HepemeHHHe HpO6J’IeMH ACTPOHOMHHU

61

KontponbHas pabora « D1eMeHThI
ACTPOHOMHUU U aCTPOPUIUKI»

62

O6o6maromuit ypok. Pons pusuku u
aCTPOHOMHUH B IKOHOMHYECKOH,
TEXHOJOTHYECKOM, COIUAIBHON U
ATUYECKOH chepax NeaTeTbHOCTH
YeJoBeKa

63

O6o6maromuit ypok. Pons u Mmecto
(bU3HUKN U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA

64

O6o06maromuii ypok. Posb
busndeckoit Teopun B HopMuUpOBaHUHT
IpeCTaBIeHUN 0 PU3NIECKOM
KapTUHE MUpPa




O6o6matomuii ypok. Mecto
¢u3nvecKoil KapTUHBI MUpa B 00IIEM

65 1
PSAIy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MPEJCTABICHUI O IPUPOIC
66 Bxonnas koHTpospHas padora Nel
67 Wrorosast kKoHTpOIbHASE paboTa Neb
Pesepubiii ypok. KBanToBas (usuka.
68 3J161\EeHTI)1}:ZT OHOMUHU U ’ 1 bubmorexa HOK
P https://m.edsoo.ru/ff0d1784
acTpoU3UKHU
OBILIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI UIAA YYHEHUKA

METOINUYECKHUE MATEPUAJIbBI IJISA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI M1 PECYPCbI CETHU

HUHTEPHET

MATEPUAJIBHO-TEXHUYECKOE OCHAILIEHUE
OO6opynoBaHKe IEHTPA €CTECTBEHHO-HAYYHON U TEXHOJIOTHYSCKOM
HarpaBJICHHOCTH « To4yka pocTay:

- g poBas naboparopus (yaeHUUecKas);

- KOMILJIEKT MOCY/IbI 111 YYEHUYECKHUX OIBITOB,;

- MHOTO(YHKITMOHATHFHOE YCTPONCTBO;

- HOYTOYK.






