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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usnke 0a30BOTO ypOBHS HAa YPOBHE CpPEIHEro OOIIETro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHHM U TpeOOBaHUN K pe3ysibTaTam
OCBOCHMSI OCHOBHOM 00pa3oBaTenbHON MNporpamMmmbl, npenacraBieHHbix B OI'OC
COO, a Ttakxke c yuétoMm (enepanpHOl paboueld MPOrpaMMbl BOCIUTAHHUS H
KOHIICTIIIUY TIPENoIaBaHus ydyeOHoro mpenMera «Du3nka» B 00pa3oBaTEIHHBIX
OpraHu3aIUAX Poccuiickoi Oenepannu, peaTu3yIOIMX OCHOBHEIE
oOpa3oBaTeIbHbIE MPOTPAMMBI.

CopepxaHue mnporpaMmbl 1O (U3MKE HaAmpaBiIeHO Ha (QOpMUpOBaHUE
€CTECTBEHHO-HAYYHOU KapTuHbI Mupa oOydatomuxcs 10—11 kimaccoB mpu 00ydeHun
ux (u3nKe Ha 0a30BOM YpOBHE HAa OCHOBE CHCTEMHO-JIEATEILHOCTHOTO TMOIX0/1a.
[Tporpamma no ¢usuke coorsetcTByeT TpedboBanusim GI'OC COO k miiaHupyeMbIM
JUYHOCTHBIM, TIPEJAMETHBIM U METANPEIMETHBIM pe3yJibTaTaM OO0YUYEHHUsI, a TaKkKe
VUYUTBHIBAET HEOOXOAMMOCTh peaIM3alldd MEXIPEAMETHBIX CBs3el (u3uku ¢
€CTECTBEHHO-HAYYHBIMH yU4E€OHBIMU IIpeMeTaMu. B Hell onpenensitoTcss OCHOBHBIE
1eIu u3y4eHus: (PU3MKU Ha ypOBHE CpeTHEro o0IIero 0opa3oBaHus, IUIAHUPYEMBIE
pe3yJabTaThl OCBOCHUS Kypca PU3UKH: TUYHOCTHBIC, METANIPEAMETHBIE, TPEIMETHbBIC
(Ha 6a30BOM ypOBHE).

[Iporpamma 1o gpu3rKe BKIIOYALT:

+ IJITAHUPYEMBbIE PE3YJIbTaThl OCBOCHUS Kypca PU3NKU Ha Oa30BOM YPOBHE, B

TOM YHCJIE IPEAMETHBIE Pe3yJIbTAThI 110 T'0J1aM O0Y4YCHUS;

« cozepkaHue yueOHoro npeamera « @u3nkay 1o rogaMm o0ydeHusl.

®du3rka Kak Hayka O Haubosee OOMMX 3aKOHAX MPHUPOIbI, BHICTYIAas B
KauecTBe y4eOHOro IMpeaMeTa B IIKOJIe, BHOCUT CYIIIECTBEHHBIN BKJIAJl B CUCTEMY
3HaHMM 00 okpyxarouiem Mupe. LlkonbHbIN Kype UMk — cucteMooOpa3yrouui
JUJIS €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEAMETOB, MOCKOJIbKY (PU3UYECKUE 3aKOHBI
JeXaT B OCHOBE TIPOIECCOB U SBJICHWHM, M3y4yaeMbIX XUMHUEH, OHOJoTHeH,
dbu3nyeckoir reorpadmer M acTpoHOMHEH. lcronap3oBaHWE W AKTHBHOC
NpUMEHEHUE  (PU3MYECKUX 3HAHUM  OMpeneNseT XapakTep U pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTH B c(hpepe IHEPreTUKU, TPAHCTIOPTA, OCBOSHHS KOCMOCA,
MOJYYEHHS] HOBBIX MaTEpPHalOB C 3aJlaHHBIMU CBOWCTBaAMHU U Jpyrux. M3ydenue
(bU3MKKM BHOCUT OCHOBHOM BKJIaJ B (DOPMUPOBAHUE €CTECTBEHHOHAYYHON KapTHUHBI
Mupa oOydJaromuxcs, B (POpMUPOBAHHWE YMEHUW NPUMEHATh HAYYHBIM METOJ
MO3HAHUS NP BHINOJHEHUN UMHU YU4E€OHBIX UCCIIETOBAHUM.

B ocHOBY Kypca Ghu3HKH 17151 YPOBHS CPEAHETO 001Iero 00pa30BaHMs MTOJIOKEH
psI uael, KOTOpPble MOKHO PACCMaTpUBaTh KaK MPUHIIUIBI €70 HOCTPOEHUS.



Hoes yenocmunocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTMYECKU
3aBEpLIEHHBIM, OH COACPKHUT MaTepHuall U3 BCEX pa3/eioB (PU3UKHU, BKIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoesn eenepanuszayuu. B coOTBEeTCTBHUHM C HeWl MaTepuan Kypca (HU3HKU
o0benMHEH BOKpYr (u3nueckux Teopuil. Beaymmm B Kypce sBIseTCS
(opMUpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTEpUHU, BELIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzaunus NOpeANoaraeéT HCHOJIb30BaAHHUE
TYMaHUTapHOTO TOTEHIMana (pU3MYECKOM HAyKH, OCMBICICHHE CBS3U PAa3BUTHUS
($U3MKH ¢ pa3BUTUEM OOILECTBA, a TAK)KE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MTPOOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kypc pu3nku npeamnoaraet 3HakOMCTBO
C IIMPOKUM KPYTrOM TEXHUYECKUX U TEXHOJOTHYECKHX NPHIIOKEHUN H3yYEHHBIX
TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peannsyercss IMOCPENCTBOM BBEACHHS DJIEMEHTOB
coJiep>KaHusl, TOCBAMEHHBIX SKOJOTUYECKUM TPOOIeMaM COBPEMEHHOCTH, KOTOPBIE
CBSI3aHBI C PA3BUTHEM TEXHUKHU M TEXHOJIOTHMM, a TakXke 00CYXJEeHUs NHpodiieM
PaLMOHAIBHOTO MIPUPOIONOIB30BaHUS U 3KOJIOTHYECKONW OE301MaCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMU Kypca (PU3MKHM Ha YPOBHE CpPEOHEro OOIIero
oOpa3zoBaHus SBIAIOTCS (Pu3nyeckue Teopuu ((popmMupoBaHHE MPEACTABICHUN O
CTPYKTYpE MOCTpOeHUsl (PU3MUECKON TEOpHUH, POIH (PYHIaMEHTAIbHBIX 3aKOHOB U
IIPUHIIUIIOB B COBPEMEHHBIX MPEACTABICHUAX O IPUPOAE, TPAHULIAX TPUMEHUMOCTH
TEOPHA, /ISl ONIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOLECCOB).

CuUCTeMHO-IeSTENHHOCTHBIN TOAXO0/A B Kypce (PU3HMKH peain3yeTcs MpexKie
BCEro 3a CYE€T OpraHu3allii SKCIIEPUMEHTAIBFHOW AESITETbHOCTH O0YyYaroUIXCs.
Jl;ist 6a30BOTO YpOBHSI Kypca (PM3UKH — 3TO MCTOIB30BAHUE CUCTEMBI (PPOHTATBLHBIX
KPaTKOBPEMEHHBIX SKCTIEPUMEHTOB 1 JTa00PATOPHBIX pabOT, KOTOPHIE B IPOTPaMMeE
no (gusnuke OOBENMHEHBI B OOIIMI CMHCOK YYCHHMYECKUX MPAKTHUYECKUX pPabdoT.
Breinenenre B ykKa3aHHOM IIEpeYHE J1a0OpPaTOPHBIX pPadOT, MPOBOIUMBIX IS
KOHTPOJISI U OIICHKH, OCYIIECTBISIETCS] YIaCTHUKaMH 00pa30BaTEIBHOTO MpoIecca
UCXOJII U3 OCOOEHHOCTEW TUTAHMPOBAHWS U OCHaIeHUs kabwHera ¢usuku. [Ipu
9TOM O00CCTICUMBACTCS OBJIAJiIcHUE OOYYAOIIMMHUCS YMEHHSIMHU TIPOBOJIUTH
KOCBCHHBIC HM3MEPEHUsS, HMCCIICIOBAHUS 3aBUCUMOCTEH (PH3WYCCKUX BEIMYUH M
MTOCTAHOBKY OIIBITOB IO TTPOBEPKE MPE/TIOKEHHBIX THIIOTE3.

Bonbioe BHUMaHUE yIESETCS PEIICHUIO PACUETHBIX M KAYECTBEHHBIX 3a/ad.
[Tpu 3TOM At pacUETHBIX 3a/1a4 MPUOPUTETOM SIBJISIFOTCS 33Ja4M C SIBHO 3aJaHHOMN
(GU3MYECKON MOJENbI0, TO3BOJISIONINE MPUMEHATh H3yYEHHBIC 3aKOHBI |
3aKOHOMEPHOCTH KaK W3 OJHOTO paslena Kypca, TaK W HHTETPUPYS 3HAHHS W3



pa3HbIX pa3zienoB. i KaueCTBEHHBIX 3aJady MPUOPUTETOM SIBIIAIOTCS 3aJlaHus Ha
OoOBsICHEHHE TMpOTEeKaHUsi (U3MYECKUX SBJICHUN M MPOIECCOB B OKpYXKAIOIICH
KU3HU, TpeOyromme  BbIOOpa  (Qu3MUeckod  Mojenu A CUTyaluu
IPAKTUKOOPHUEHTHPOBAHHOTO XapaKTepa.

B cootBercTBuu ¢ TpedboBanusiMu GI'OC COO k MaTepruarbHOTEXHUYECKOMY
o0ecrniedyeHn0 y4eOHOTo mporecca 6a30BbId ypOBEHb Kypca (M3HKH Ha ypOBHE
cpemHero ooOmero 0o0pa3oBaHWS MOJDKEH HM3Yy4aThCs B YCIOBHUSX MPEAMETHOTO
kaOuHeTa (PU3MKU WIM B YCJIOBHUSX HHTETPUPOBAHHOIO KaOWHETa MPEAMETOB
€CTECTBEHHO-HAYYHOT0 LMKJIA. B kKaOuHeTe (U3MKU JTOJDKHO ObITh HEOOXOAMMOE
n1abopatopHoe OOOpYyIOBAaHUE JJIsi BBINOJHEHHUS YKa3aHHBIX B TMPOTpamMme IO
($U3HKE YUEHUUYECKHUX MTPAKTUYECKUX PabOT U IEMOHCTPAMOHHOE 000PYI0BaHHUE.

JleMoHCcTpallMOHHOE  00OpyaoBaHHEe (OPMHUPYETCS B  COOTBETCTBUHM C
OPUHIIMIIOM MHWHHUMAJIBHOM  JOCTATOYHOCTHM M  00ECHeurMBaeT IMOCTAaHOBKY
NEPEYUCIICHHBIX B TMporpaMMe MO (HU3UKE KIIOYEBBIX JAEMOHCTpAIMid st
UCCIICIOBAaHMUSI ~M3YyYaeMbIX SBJICHMA M  MPOILECCOB, OMIHUPUYECKUX |
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGopatopHoe 000OpyJOBaHME MJII YYEHHUYECKHX MPAKTUYECKUX padoT
dbopMupyercss B BUAEC TEeMaTHUECKUX KOMIUIEKTOB M OOECrednBaeTcs B pacuére
OJHOTO KOMIUIEKTa Ha JABYX oOOydarommxcs. TeMaThdecKue KOMILIEKTHI
JabopaTopHOTO 000pYyNOBaHUS JOJDKHBI OBITH IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M HU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
HU3MEPUTEILHBIX CUCTEM B BUJIE [IU(POBBIX J1A0OPATOPHUIA.

OCHOBHBIMHM LIEJISIMU U3y4€HUsI PU3UKHU B 001IEM 00pa30BaHUU ABJIAIOTCS:

« (opMHpOBaHHE HUHTEpeca M CTPEMJICHUS OOYyYarolMXCi K HAyYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HMX HMHTEIJICKTYAJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

+  pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUA U (popMHUpOBaHUE
MCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

+ (opMHpOBaHHE HAYYHOTO MUPOBO33PEHHUSI KaK pe3yJIbTaTa U3yueHHUs OCHOB
CTpOCHHMSI MaTepUH U (HyHIaMEHTATBHBIX 3aKOHOB (DM3HKHU;

« (dopMmupoBaHHE YMEHHUU OOBICHATH SBICHUS C HCIOJIH30BAaHUEM
bu3MYecKuX 3HAHUHN U HAYYHBIX JJOKA3aTeIbCTB;

 (dopMmupoBaHHE TMPEACTABICHUN O ponu (DU3UKK I Pa3BUTHS APYTUX
€CTECTBEHHBIX HAyK, TEXHUKU ¥ TEXHOJOTHIA.

JloctmxeHne 3Tux 1eneil o0ecreurnBaeTcss pelieHrueM CIeIyIouX 3a1ad B

mporiecce u3ydeHus Kypca GU3NK1 Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



+  mOpuoOpeTeHHUEe CUCTEMbI 3HAHUKM 00 00IINX PU3NIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPHSIX, BKJIIOYAs MEXaHUKY, MOJEKYJISIPHYIO (PUBHKY,
AIEKTPOIUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPU3UKH;

- (opmupoBaHume yMEHHMIA TPUMEHATH TEOPETUUYECKHE 3HAHUS IS
OOBsICHEHUS (PU3NYECKUX SBJICHUW B TPUPOJAE U IS TPUHITHS
MPaKTUYECKUX PEIICHUN B MOBCEIHEBHOM KU3HU;

+ OCBOCHHE CMOCOOOB pEHICHUS pa3IUYHbIX 33a7a4 C SBHO 3a/laHHOM
dusznyeckoil Monenblo, 3aJay, MOAPa3yMEBAIOIIMX CAMOCTOSITENHEHOE
co3faHue GU3NIecKorl MOJEINH, aJIeKBATHON yCIIOBUSM 3aJa4H;

+ TMOHMMaHu€ (HUMYECKUX OCHOB M TPHUHIIUIIOB JCUCTBUS TEXHUUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUSI HA OKPYKAIOIIYIO
cpeay;

+ OBJAJCHUE METOJAaMHU CaMOCTOSATEIHLHOTO IUIAHUPOBAHUSA U TPOBEICHUS
(bu3MYeCKUX SKCIEPUMEHTOB, aHalIN3a W MHTEpIpeTanuu uHbOpMaIuy,
OTIpeIeNIeHNUS TOCTOBEPHOCTHU MOTyUYEHHOTO PE3yIbTaTa;

+  CO3JaHME YCIIOBUH IJI Pa3BUTHS YMEHHH MPOEKTHO-HUCCIEI0BATENbCKOH,
TBOPYECKOU JIEATENBHOCTH.

Ha wusydenue ¢usuku (0a30BbI YpOBEHb) Ha YPOBHE CpPEAHEro OOLIEro
oOpazoBanus otBoautcsa 136 yacos: B 10 kiacce — 68 yacoB (2 4aca B He/EINO), B
11 xnacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamme mo (u3uke MepedeHb J1abopaTOpHBIX U
NPAKTHUECKUX padoT SBISIETCS PEKOMEHIOBAaHHBIM, YYHUTENIb JENaeT BBIOOD
npoBeNeHUsT J1a00paTOPHBIX pabdOT M OMBITOB C YYETOM HWHIWBHIYATBHBIX
0COOEHHOCTEM 00yUarOIUXCSl.

COIJEP)XAHUE OBYUYEHUA

10 KITIACC

Paznen 1. ®u3uka u MeTOAbl HAYYHOI'0 IO3HAHUSA

®dusuka — Hayka o npupojie. Haydnbsie MEeTOIbI TIO3HAHUS OKPYKAIOIIETO
Mupa. Posb skcniepuMeHTa U TEOPUH B MPOLIECCE TTO3HAHUS TPUPOJIBL.
DKCnepuMeHT B (U3HKE.

MonenvupoBanue (punyeckux sIBICHUN U TporieccoB. HaydHbie THMOTE3HI.
duznyeckre 3aKOHBI U TEOPUHU. | paHUIBI MPUMEHUMOCTH (HU3UYECKUX 3aKOHOB.
ITpuHIUIT COOTBETCTBUS.

Ponb u Mecto pusuku B pOpMUpPOBAHUU COBPEMEHHON HAy4YHOM KapTHUHBI
MHPA, B TPAKTUUECKON AEATEIbHOCTH JIFOJCH.



Llemoncmpayuu

AHanoroBble ¥ 1UGPOBBIE U3MEPUTENbHBIE MPUOOPHI, KOMIIbIOTEPHBIC
JTATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe ABuMxkeHUE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUXKEHUS.
Cucrema otcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeIHsisi CKOPOCTb, MTHOBEHHasi CKOpPOCTb) W
YCKOPEHHE MATEpUAIbHOW TOYKH, MX MPOCKIUH HAa OCH CHCTEMBbI KOOPIWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOE MpsIMOJIMHENHOE ABMKeHue. [ paduku
3aBUCUMOCTH KOOPAUHAT, CKOPOCTH, YCKOPEHHUS, IyTH U
MEPEMEILICHHS] MATEPUATIbHOM TOUKU OT BPEMEHH.

CBobOogHOE nazieHne. Y CKOpeHue CBOOOIHOTO MaIeHUSI.

KpuBonnHeitHOE IBMXKEHUE. J[BUKEHNE MaTepUaIbHON TOUKH 0 OKPYKHOCTH
C MOCTOSIHHOM O MOJIYJIIO CKOPOCTBIO. YTJIOBas CKOPOCTb, JUHEWHAS! CKOPOCTb.
[lepuon u yactora obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckue YCTpOHMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: CIUJIOMETP,
JBH>KCHUE CHAPSJIOB, LICMTHBIE U PEMEHHBIE MTEpEIavn.

Jlemoncmpayuu

Mogenb cuctemMbl OTCUETA, WILTIOCTPALMS KUHEMATHYECKUX XapaKTePUCTHK
JIBYDKCHUS.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHue Tesn B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenue ABMXeHUs Tena, OpOLIEHHOrO MOJA YIJIOM K TOPU3OHTY U
TOPU30HTAJIBHO.

N3Mepenne yCKopeHHs CBOOOJHOTO MAJCHMSL.

Hamnpasnenue CKOpOCTH IIPU ABUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydeHne HEPaBHOMEPHOI'O JABHMKEHMS C LEJIBIO ONpPEAEICHUS MITHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOMIEHUS MEXKAY ITyTAMH, IPOMJIEHHBIMA TEJIOM 3a
MIOCJIEA0BATEIBHBIE PABHBIE IPOMEKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

W3yueHne nBUKEHUs IapuKa B BI3KOU KUJIKOCTH.

N3ydenue ABMXEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.



Tema 2. /lunamuka

[Ipuanun  otHOocutenbHOCTH  [amunes. IlepBeii  3akoH  HbroToHa.
HNHepunaibHbIE CHCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uunu cui. Bropoi 3akon HetoToHa 111
MaTepuagbHON TOUKU. Tpernil 3akoH HproTOHA 1151 MatepranbHbIX TOYEK.

3akoH BcemupHoro TtaroteHus. Cuna Tsokectu. llepBas Kocmudeckas
CKOPOCTb.

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

Tpenue. Bunbl Tpenus (mokos, CkoiabkeHus, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbKEHUS U cuila TpeHus okos. KoadgduimeHT tpeHusl.
Cuna conpOTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JIBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHIJIBI OTHOCHUTENBHO OCU BpamieHus. llnedo cumnbl. YcnoBus
paBHOBECHUS TBEPAOIO TeJIA.

TexHu4ecknue yCTpOWCTBA M MPAKTHYECKOE IPUMEHEHUWE: MOJIIAIMHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBenue nHepUUU.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIIUX TEJL.

Bropoit 3akon HeroToHa.

N3mepenne cuil.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MTAJCHUH.

CpaBHEHUME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VYcioBus paBHOBeCHUs TBEPAOTO Tela. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3ydenue aBmkeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CUJI YIPYTOCTH, BO3HHMKAIOIIUX B NPYXKUHE U
pe3uHOBOM 00pa3siie, OT X Jedopmariuu.

HccnenoBanue yclnoBUM paBHOBECHS TBEPAOTO TeEjla, HMEKOUIETO OCh
BpAaIlCHUS.

Tema 3. 3akonbl COXpaHEeHUs 8 MEXAHUKE

NMnynbe MaTtepuanibHOM TOYKM (Telia), CHUCTEMbl MATEPHAIBHBIX TOYEK.
NMnynbe CUITBI M UBMEHEHUE UMITYJIbCA TeJla. 3AKOH COXPaHEHUs UMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuiibl. MOIIIHOCTE CHJIBL.



Kunernueckass sHeprus marepuaibHOM Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOU SHEPTHUU.

[TorennuanbHas DHEPTHU. [TorenumanbHas JHEPIUs YIPYro
nehopMupoBaHHON NPy KUHEL. [loTeHITMaNBHAS YHEPTHUS TeIa BOIU3H MTOBEPXHOCTH
3emun.

[loTeHUMaIbHBIE W HENOTEHIMAIbHBIE  CHJIBI. Cs3b  paboOTHI
HEMOTEHIHAIBHBIX CUJI C U3MEHEHUEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJ.
3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHn4eckrue yCTpOMCTBAa M NPAKTUYECKOE NPUMEHEHHE. BOAOMET, KOIED,
MPYKUHHBIN TUCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexos NOTEHIIMATLHON YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3yyeHnue aOCOIOTHO HEYNPYroro yjapa C MOMOIIBIO JIBYX OJMHAKOBBIX
HUTSIHBIX MasSTHUKOB.

HccnenoBanue CBs3u pabOTHI CHIJIbI ¢ UBMEHEHUEM MEXaHUYECKOW SHEPruu
TeJIa Ha IPUMEPE PACTSKEHUSI PE3UHOBOIO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. Ocro8bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxenue. Huddysus. Xapakrep ABUKEHUS WU
B3aUMOJICUCTBUSA YACTHUIl BemecTBa. MOJEnu CTPOCHUSI Ta30B, XKUJIKOCTEW H
TBEPJBIX TEJ U 00BSICHEHUE CBOMCTB BEIICCTBA HA OCHOBE 3THX Mojieliei. Macca u
pa3mepsl Mosnekyi. KonuyectBo BemectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temmeparypa u e€ usmepenue. lllkana temneparyp
[enbcus.

Mopens naeanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHOKUHETHYECKOM
TEOpUHM WACATBHOTO Tra3za. AOCONIOTHAs TeMIepaTrypa Kak Mepa CpeaHen
KMHETUYECKOM DHEPruy TEIJIOBOIO ABMXKEHHUS 4YacTull raza. Illkama temmeparyp
KensBuna. I'a3oBbie 3akoHbl. YpaBHeHue MeHneneeBa—Knaneiipona. 3akoH
Janerona. M3omponeccsl B UI€AIBHOM Ira3e ¢ IOCTOSHHBIM KOJIMYECTBOM BEIIECTBA.
['padrueckoe mpeacTaBiIeHNE H3OMPOIECCOB: U30TEPMa, H30X0pa, n3obapa.

TexHuyeckue yCTpOMCTBA M IMPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.



Llemoncmpayuu

OMnbITEI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHHME BellecTBa, Qotorpadun
MOJIEKYJI OPraHUYE€CKUX COCIMHEHHUIA.

OmnbITel 110 1D Py3un KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogaens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIIIUE CyIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aMMO/ICHCTBUSI.

Monenb, HUTIoCTpUpYIOLIas IPUPOAY AABICHHUS Ia3a HA CTEHKU COCY/a.

OnbITel, WUIIOCTPUPYIOIIME YPAaBHEHHE COCTOSIHUS HACAIBHOTO rasa,
U30ITPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

Omnpenenenue Macchl BO3[yXa B KJIAaCCHOW KOMHAaT€ Ha OCHOBE HM3MEPEHHIA
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO31yXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXK]y MMapaMeTPaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ochogebl mepmoouHamurku

TepMmoannamuueckass cucteMa. BHYTpeHHsII SHEpPrusi TE€pMOAUHAMHYECKOMN
CUCTEMBI U criocoObl € n3MeHnenus. KomudectBo TermiaoTel u pabora. BuHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJEAJIbHOrO  Tra3za.  Buuael  Temonepeaayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3JIydeHUE. Y eiabHas TEIIOEMKOCTh BEIECTBA.
KosnuecTBO TEIIOTH MpH TEIIONEPEaAYeE.

[Tonsitue 006 ammabatHoM mporiecce. IlepBblii 3aKOH TEPMOAMHAMHUKH.
[IpuMeHeHue TepBOro 3akoHa TEPMOJMHAMHUKHM K u3ompoiieccaM. ['paduyeckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepMoanHamMuku. HeoOpaTuMocTh Mpo1ieccoB B MPUPO/IE.

TeruioBpie  MammHbl.  [IpyHOMOBI  AEHWCTBUS — TEIJIOBBIX  MAILMH.
[IpeoOpazoBanusi SHEpPruuM B TEIUIOBBIX MamuHax. KoadduiueHt nose3Horo
nevictBus teruioBoi MamuHbl. [ukn KapHo u ero kosdduimeHT mnosie3Horo
JEHUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TEIUIOIHEPTETUKH.

TexHuyeckue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHUE: JBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIHHUK, KOHAUITMOHED.

Jlemoncmpayuu

M3mMeHeHne BHYTPEHHEH SHEPruu Tejia MPU COBEPIICHUM PaOOThI: BHLIET
npoOKM W3 OYTBUIKM TOJA JACHCTBHEM CKAaTOTO BO3/Ayxa, HarpeBaHue 3dupa B
JaTyYHHOU TpyOKe mMyTEéM TpeHus (BUIACOJEMOHCTPALIHS).

N3meHeHue BHYTpEeHHEH dHEpTrun (TeMIiepaTyphl) Teja Npu Terionepeaaye.

OneIT 0 a1abaTHOMY PACIIUPEHHUIO BO3TyXa (OMBIT C BO3AYIIHBIM OTHUBOM).



Mopnenu napoBoil TypOUHBI, IBUTaTessi BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3mepeHnne yaenbHON TEMII0EMKOCTH.

Tema 3. Acpecammnwie cocmoanusn eeujecmea. Pazoswvle nepexoonl

[TapooOpazoBanue u koHaeHcanus. Mcnapenue u kuneHue. AOCONIOTHAs U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3AyXa. HacklmeHHbll map. YenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KAIIEHUS OT JABJICHHUS.

TBépnoe Teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPONHS CBONCTB
kpuctaiuioB. JKuakue kpuctawibl. CoBpeMeHHble MaTepuaibl. [lnaBieHune u
KpUCTaJUTM3aIus. Y IeJabHasl TerioTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyeckue yCTpONCTBA M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KAITOPUMETP, TEXHOJIOTUU TOJIYYEHUS] COBPEMEHHBIX MaTEPHUAJOB, B
TOM YHCJIE HAHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBA HACBIIICHHBIX NapOB.

Kunenue npu nmoHW>KEHHOM JIaBJICHUH.

CriocoObl M3MepeHus BIAXKHOCTH.

Hab6nronenue HarpeBaHus U MIaBJIeHUsT KPUCTATUIMUECKOTO BEIEeCTBA.

JleMoHCTpanus KpUCTaIOB.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. DaekTpoauHaMHUKA
Tema 1. Inekmpocmamuka
DJIeKTpU3aLMS TeJl. DNEKTPUUECKUH 3apsa. [[Ba BU1a SJIIEKTPUYECKHX 3apsI0B.

[IpoBOIHMKHM,  AMAJIEKTPUKA W TOJYNPOBOJAHUKU. 3aKOH  COXpPAHEHUS
AIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHbIl 3IEKTPUUECKUN 3apsil.
Onektpuueckoe mnoje. Hanpsox€HHocTs  siekTpudeckoro mons. [IpunHinun
CYIIEPIO3ULIAMN DJIEKTPUUECKUX MOJeH. JIMHUM HANpsKEHHOCTH SJIEKTPUUYECKOTO
TOJISL.

Pabota cun snexrpocratuyeckoro nois. [lorenuan. Pa3HoCTh MOTEHITNATIOB.
[IpOBOIHUKM M JUAJIEKTPUKU B JIIEKTPOCTATUYECKOM Toje. Jludmekrpuueckas
IIPOHULIAEMOCTb.

OnekTpoémMkocTb. KoHeHcaTop. DIeKTpOEMKOCTh IIIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsSKEHHOT0 KOHIEHCATOpa.



TexHu4ecKkue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHUE: SIIEKTPOCKOIL,
AIIEKTPOMETpP, DBJEKTPOCTATUUECKAsl 3allliTa, 3a3eMJICHHE 3JIEKTPOIpHOOpOB,
KOHJICHCATOpP, KONMPOBAJIBHBIN aNnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3auMopelicTBUE HA3JIEKTPU30BaHHBIX TEIL.

DIIEKTPUYECKOE T0JIE 3APSKEHHBIX TEIl.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaTuuecKas 3amuTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTBD MIEKTPOEMKOCTH IUNIOCKOI0 KOHIEHCATOPa OT IUIOIIA/IN IUIACTHUH,
PacCTOAHMSA MEXAY HUMU U JUIJIEKTPUYECKOU IIPOHULIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3mepeHne 2eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKHM TOK. Y CIIOBUA CYIIECTBOBAHUS JIEKTPUUECKOTO TOKA.
Hcrounuku Toka. Cuita Toka. [locTostHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 7151 ydacTKa LETH.

DNEKTPUYECKOE CONPOTHUBIICHHE. Y IEIBHOE COINPOTHUBIICHHE BELIECTBA.
[TocnenoBaTenpHOE, TApAIENbHOE, CMEIIAHHOE COCIMHEHUE TIPOBOIHUKOB.

Pabora »snextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomHOCTb
AIIEKTPUYECKOTO TOKA.

DNEeKTPOABIKYLIasl CUJla U BHYTPEHHEE CONPOTUBIECHUE HCTOYHHMKA TOKA.
3akoH Oma 11 OHOM (3aMKHYTOM) 3yieKTpuyeckoi uenu. Kopotkoe 3ambikaHue.

OJIEKTpOHHAass  MPOBOJAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUS] METAJUIOB OT TeMIepaTypbl. CBEpXIPOBOAUMOCTb.

DneKkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

ITomynpOBOIHUKMY. CobcTBeHHas " IIPUMECHAs IIPOBOAUMOCTD
noJIynpoBOJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

ONeKTpudyecKnuidi TOK B  pacTBOpax M paciulaBaXx  3JIEKTPOJIUTOB.
DIIEKTPOJINTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.

DJIEKTpUUECKHT TOK B Ta3zax. CaMOCTOSTENbHBIA W HECAMOCTOSTEIIbHBIN
pazpsaa. Monnus. [Lnazma.

TexHuyeckue yCTpOMCTBA M IPAKTHYECKOE IIPUMEHEHHME. aMIIepMETp,
BOJIbTMETP, pPEOCTaT, HCTOYHUKM TOKA, DJIEKTPOHArpeBaTesIbHbIE IPUOOPHI,
AJIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN JTHOJ,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIHN TMO/I, TabBAHUKA.



Llemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTDb COIIPOTUBIICHUS LWIMHIPUYECKUX IPOBOJHHUKOB OT JUIMHBI,
IUIOLIAN MOMEPEYHOr0 CEUEHUS U MaTeprana.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpsmMoe wu3MepeHue OdIEKTPOIABHXKYIIEH cuibl. KopoTkoe 3ambIKaHUE
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COMPOTUBJIEHUS METAJNIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/A.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul I3yuenue

CMEIIaHHOTO COEUHEHUSI PE3UCTOPOB.

M3mepeHne IeKTPOABMKYIIEH CHIIBI MCTOYHMKA TOKa U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextposusa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 Kjacce oCyIIeCTBISETCS C
Y4ETOM COJEPIKATEIBHBIX MEXIPEAMETHBIX CBS3€M C KypcaMH MaTeMaTHKH,
OMOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nousimusi, CBA3aHHbIE C W3YYEHUEM METOJOB HAYYHOTO
NO3HAHUS: SIBJIEHUE, Hay4YHBIH (akT, rumore3a, (u3nueckas BeIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBaHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: penieHre CUCTEMbI YPaBHEHUM, TUHEWHAs PYHKIUS, Tapadora,
runepOosia, ux rpaguku W CBONCTBA, TPUTOHOMETpUYECKHME (YHKIIMH: CHUHYC,
KOCHHYC, TaHTE€HC, KOTAaHT€HC, OCHOBHOE TpPHUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M X TIPOSKIIMH HA OCH KOOPJIMHAT, CIIOKEHHUE BEKTOPOB.

buonoeus: mexanndeckoe ABWKEHUE B JKUBOU mpupoze, nuddysus, ocMoc,
TEITIOOOMEH JKMBBIX OPraHM3MOB (BHIbI TEILIONEPEaadH, TCIIOBOS PAaBHOBECHE),
AJIEKTPUYECKUE SIBJIICHUS B )KUBOU IIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE AaTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJIIPHAS MACCa, TEIIOBBIE CBOMCTBA TBEPABIX TEN, )KUIKOCTEN U Ta30B,
AJICKTPUYECKUE  CBOMCTBA  METAJUIOB,  JJIEKTPOJIWUTHYECKAs  JHCCOLMAIIMS,
raJibBaHHKa.

l'eoepaghus: BnaxXHOCTh BO3/IyXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonozus: npeoOpa3zoBaHUE IBUKEHHM C HCIOJb30BAHUEM MEXAHU3MOB,
y4€T TPEHUSA B TEXHUKE, IOIUIMIIHUKYU, HCIIOIb30BAHUE 3aKOHA COXPAHECHUs
UMITyJIbca B TEXHHUKE (pakera, BOJOMET W JpYrue), ABUTATENIb BHYTPEHHETO



CrOpaHus, napoBas TypOuHa, ObITOBOI XOJIOAMIBHUK, KOHAULIMOHED, TEXHOIOIHU
IIOJIyYEHHUs] COBPEMEHHBIX MAaTEpUaJoB, B TOM 4YHCJIE€ HAHOMATEPUAIOB, U
HaHOTEXHOJIOTHH, 3JIEKTPOCTATHUECKas 3alluTa, 3a3€MJIEHHE 3IIEKTPOIpPHUOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArPEBATEIIbHbBIC pUOOPBHI,
3JIEKTPOOCBETUTENBHBIE IPUOOPHI, TAJIbBAHUKA.

11 KJIACC

Pasnen 4. daekTpoguHaMuKa

Tema 3. Maznummnoe nojie. INeKMPOMAZHUMHAA UHOYKUUS

[TocTostHHBIE MAarHUTHL. B3aumoielicTBHE TOCTOSIHHBIX MAarHUTOB. MarHuTHoe
nosie. BeKTop MaraHuTHOM MHAYKIMH. [ [puHINI Cyneprno3unyuy MarHuTHBIX MOJIEN.
Jluann marauTHOM wWHAYKUMH. KapThHa JMHMM MarHUTHOM HWHIAYKLIHH IOJIS
IIOCTOSIHHBIX MarHuTOB.

MarautHoe 10JI€ IPOBOJHHMKA C TOKOM. KapTuHa JMHUK WHIYKOUU
MAarHUTHOTO TOJIA JJIMHHOTO MPsIMOTO MPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzaumMonencTeue NmpoBOAHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, €€ MonyJib U HampaBiieHUe. [[BrkKeHue 3apsiKEHHOW YaCTUIIbI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBeHMEe ANEKTPOMAarHWUTHOM MHAYKUHMH. [IOTOK BEKTOpa MarHUTHOM
MHOYKIAHW. OJEKTPOJABHKYIIAs CUJIa WHAYKIMU. 3aKOH 3JIEKTPOMArHUTHOMU
nHaykunu @apazes.

BuxpeBoe »3iekTpuueckoe IMoje. ONEKTPOABMKYIIAS Cuila HWHAYKIUU B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATENBHO B OJJHOPOAHOM MAarHUTHOM MOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTh.  SIBJICHME CaMOMHAYKLIMHU. OJEKTPOABIKYILAS  CuUia
CaMOMHAYKIIWH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHudecknue yCTpOMCTBA M IMPAKTUUECKOE TMPUMEHEHHUE: TOCTOSHHBIE
MArHUThl, 3JICKTPOMArHWThI, 3JEKTPOJABUTATENIb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTULl, UHIYKIMOHHAS 1€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO My4YKa MAarHUTHBIM TIOJIEM.

JIvHUM MHIYKIIMA MAarHUTHOTO TTOJISL.



B3anmoseiicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Amrnepa.

[eiictBrue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

SIBiieHME AIIEKTPOMArHUTHON WHTYKIWH.

[IpaBuno Jlenua.

3aBUCHUMOCTh AJIEKTPOABMIKYIIEH CUJIbI MHAYKIUUA OT CKOPOCTH W3MEHEHHS
MarHUTHOTO MOTOKA.

SIBeHMEe CAaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomul 3yuenue

MAarHUTHOTI'O MOJISI KATYIIKU C TOKOM.

HccnenoBanne HNEUCTBUS IMOCTOSIHHOIO MAarHuTa Ha paMKy C  TOKOM.

HccnenoBanue siBIEHUA 3JIEKTPOMATHUTHOM UHAYKIIHH.

Paszneu S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNHbLE KONEOAHUA

KonebGarenbnas  cuctema.  CBOOOJHBIE ~ MEXaHMYECKUE  KOJIeOaHMS.
["apmonnueckue kosebanus. [lepuon, yactora, ammautyga U ¢asza KosjeOaHuUM.
[Ipy>kMHHBIN MasATHUK. MaTeMaTUYEeCKUN MasTHUK. YPABHEHHE TapMOHHYECKHX
koJiebanuii. [IpeBpaiiienre HEPrun Mpyu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE D3JIEKTPOMArHUTHBIC KOJEOAHHUS B
UJCABHOM KOJIeOATeIbHOM KOHType. AHAIOTUs MEXAYy MEXaHUYECKUMHU MU
AIEKTPOMArHUTHBIMU KosieOaHussMU. Popmyna TomcoHa. 3aKkOH COXpaHEHHs
HHEPrUM B UJEATBHOM KOJIEOATEIHbHOM KOHTYDE.

[IpencraBienue o 3aryxaromux KojeOaHUsAX. BrIHyX/IeHHbIE MEXaHUYECKHUE
kosie0anus. Pezonanc. BoiHykA€HHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUSI.

[lepemennpii TOK. CHHYCOHWITANbHBIA TNEPEMEHHBIM TOK. MONIHOCTB
IIEPEMEHHOIO TOKAa. AMIUIMTYAHOE M JEHCTBYIOUIEEC 3HAYEHUE CHIIBI TOKA U
HaIpsHKEHUS.

Tpancdopmarop. IIpousBoacTBo, nepenada U NOTpeOICHUE IEKTPUUECKON
DHEPIruM. DKOJIOTUYECKUE PUCKH MHPHU MPOU3BOACTBE 3JIeKTpodHepruu. Kynbrypa
VCIIOJIb30BaHUS AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuueckue yCTpOHWCTBA U MPAKTUYECKOE IPUMEHEHUE: JIIEKTPUUECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU AJIEKTpOINepeaay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KojeOaTeabHOW CUCTEMBI (MPYXKUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).

HaOmronenue 3atyxaromux KojaeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.



Habmroienue pe3oHasca.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuumiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA M HANPSKEHUS. OT BPEMEHM) ISt
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHanc mnpH moOCIEAOBATEIIBHOM COEJUHEHUM PE3UCTOpa, KaTYyIIKU
WHIYKTUBHOCTH U KOHJICHCATOPA.

Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuu sxkcnepumenm, nabopamopnvie pabomuol

HccnenoBanue 3aBUCHMOCTH NEPUO/a MalbIX KoJieOaHMi rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccenenoBanye NepeMEHHOI0 TOKa B LIENU U3 I10CIEI0BATEIBHO COEAUHEHHBIX
KOHJICHCATOpa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUNIHbLE 60JIHbL

MexaHudeckue BOJIHBI, YCJIOBHS pacnpocTpaHeHus. Ilepuon. CkopocThb
PacCIpOCTPAHEHUS U JJIMHA BOJHBI. [lonepednsie u MpoIOIbHBIE BOJIHBI.
HNuTtepdepenHius u uPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMKoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEKTPOMAarHUTHBIE BOJIHBI. Y CJIOBHS M3JIYyYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtanus BektopoB E, B, V B anektpomarautHOM BosnHe. CBOMCTBA
AIIEKTPOMATrHUTHBIX BOJIH: OTPAKEHUE, MPEIOMJICHUE, MOospu3anus, Tugpakmus,
unTepdepenius. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH.

[IIkana 31MEKTPOMATrHUTHBIX BOJIH. IIpMMEHEHuE 3J€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIBI.

TexHuyeckue yCTpOMCTBA M IPAKTHUYECKOE IPHUMEHEHHE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJbTpPa3ByKOBas JMArHOCTMKAa B TEXHUKE W MEIWLIMHE, pajaap,
panuonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpa3zoBaHue U paclpoCTpaHEHNE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

Habmoienue oTpaskeHus: U IpeoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6mronenue nntepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabGntogenue cBsi3u T'POMKOCTH 3BYyKa M BBICOTHI TOHA C AMIUIMTYAOW M
4acTOTOU KoJeOaHuH.

HccenenoBanne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHHE, IPEITIOMIIEHHUE,
noJsipusanus, 1udpakuus, HTepepeHLUs.



Tema 3. Onmuka

['eomerpuueckas ontuka. [IpsMonuHENHOE pacnpoCTpaHEHHE CBETa B
ogHopoaHouU cpexe. JIyu ceera. ToueyHbId HICTOYHUK CBETA.

OTtpaxkeHne cBeTa. 3aKOHbI OTpakeHHs cBeTa. [locTpoenue nzoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI IPEIIOMIICHHS CBETa. AOCOTIOTHBIN TTOKA3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpakenue. [IpenenbHbIii yroi moiaHoro
BHYTPEHHETO OTPAKCHHSI.

Hucnepcus cBera. CrnoxxHbIi coctaB Oenoro cBeta. Ler.

Cobuparomiue u paccenBaIINe  JINH3BIL. Tonkas JIMH3A.
DOKYCHOE paCCTOSTHUE U ONTUYECKAs CUJIa TOHKOM JIuH3bL. [locTpoeHune
M300paKeHU B COOUPAIOIINX U pacCerBaIOIMX JuH3aX. DopMylia TOHKOM JIMH3HI.
VBeanueHue, JaBacMoe JUH30M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKHU.

Bonnosas ontuka. Uutepdepenius ceera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMMIOACHHUSI MAKCUMYMOB U MUHUMYMOB B UHTEP(PEPEHIIMOHHON
KapTUHE OT IBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cseta. JJudpakimonnas pemerka. Y cioBre HaOII0IeHUS
[JIABHBIX ~ MaKCUMYMOB Opyu TaJeHUH  MOHOXPOMATHYECKOTO CBETa
Ha TU(PaKIUOHHYIO PEHIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue ycTporucTBa U MPaKTUUECKOE MPUMEHEHHE: OUKH, JIyTIa,
doToamnmapar, NpOEKIIMOHHBIHN anmnapar, MUKPOCKOII, TEJIECKOII, BOJJOKOHHAS
OITHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMONMHEIHOE paclpOoCTpaHEHUE, OTPAXKEHUE U MTPEJTOMIIEHUE CBETA.
OnTuyeckre mpruodopHI.

[TonHOE BHYTpEeHHEE OTpakeHue. Moiesib CBETOBO/IA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mogenn MUKpPOCKOIIa, TEJIECKOIIA.

Habmronerune natepdepeHIy CBeTa.

Hab6mronenune mudpaxiuu ceera. Habmonenue

JMCTIEPCUM CBETA.

[TosryueHue CrieKkTpa ¢ MOMOILBIO TTPU3MBI.

[Toy4yenue cnexTpa ¢ MOMOIIBI0 JUGPAKIIUOHHON PEHIETKY.

HaOnronenue nosisipuzanuu CBETA.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepeHne nokasaress NpesioMJIEHNs CTEKJIA.



HccnenoBanre CBONCTB N300paKeHUH B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

[ paHuIBI TPUMEHMMOCTH KJIAaCCUYECKOU MeXaHUKU. [locTynaTel cienmanbsHON
TEOPUU OTHOCHUTEJIBHOCTH: MHBAPUAHTHOCTH MOJYJII CKOPOCTH CBETA B BaKyyMe,
IIPUHIUI OTHOCUTENBHOCTA DUHIITEHHA.

OTHOCHUTENIBHOCTE OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU U COKpALICHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs13p Macchbl C 3HEPTUEN U MMITYJIbCOM PENSTUBUCTCKONW YaCTHUIbl. DHEPIHUs
IIOKOA.

Pazgen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [Inanka cBA3U S3HEPTUU (POTOHA C €r0 YaCTOTON. DHEPIUs
U UMITYJIbC (POTOHA.

OtkpeiTre U uccieaopanue porodpdexra. OnbiTel A. I'. CroneroBa. 3aKOHBI
dotorpdexra. YpaBuenune OiinmreriHa anst Gororddexra. «KpacHas rpaHunay
dboToaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHE: (HOTOIIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®oto3(d(DHEeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHeMTHETo (poTodddekra.

Ceeroauop.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. Omwitel Pesepdopaa mo paccessHuio o -4acTwil.
[ImanerapHas mogzenbs aroma. Ilocrymarsl bopa. M3nydenume u mnorjomnieHue
(GOTOHOB TpHM NEpexojJe aToMa C OJHOTO YPOBHS SHEPrud Ha Jpyroi. Bumiel
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMa BOJAOPOA.

BosHoBBIE cBolicTBa yactull. Bonnsl ne bpoia. KopmyckynispHo-BOJIHOBOM
Ty alu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUYEHHUE.



TexHuyeckue ycTpoWCTBA W MPAKTUYECKOE IMPUMEHEHHUE: CIIEKTPaIbHbII
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabonul

HaOmronenue mmHe4aToro crekTpa.

Tema 3. Amomnoe sa0po

OKCIIEpUMEHTBI, J10Ka3bIBAIOIIUE CIOXHOCTh CTpoeHUs sapa. OTKpbITHE
paanoaktTuBHOCTH. OnbITH Pezepdopaa no onpeaesneHno coctaBa paguoakTUBHOTO
uzinydyenus. CBolcTBa anbda-, 6eTa-, raMmmMa-u3IydeHusl.
BnusiHne painoakTUBHOCTH Ha KUBBIE OPTAHU3MBI.

OTtkpeiTHE NPOTOHA W HeWTpoHa. Hykionnas monens siapa ['eitzenGepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sjapa. M30Torbl.

Anwa-pacna. DNEeKTPOHHBIN 51 ITO3UTPOHHBIN Oera-pacrma.
["'amMan3inydeHue. 3aKOH paIuOAaKTUBHOIO pacmaja.

DHeprus CBA3M HYKJIOHOB B sipe. SaepHbie cuinbl. Jlegekt Macchl siapa.

Snepnsbie peakunu. [lenenue u cuHTe3 saep.

SAnepuwiii peaktop. TepmosimepHbii cuHTe3. I[IpoOiemMbl W TEPCIIEKTHUBBI
AJIEPHOM SHEPTETUKU. DKOJIOTUUECKUE ACTIEKThI SIAEPHON SHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

Metoabl HAaOMIOACHUS U PETUCTPAIIMN SJIEMEHTAPHBIX YaCTHII.

@dyHaMeHTalbHbIe B3aUMOJeHCTBUA. EAMHCTBO (pn3nueckoil KapTUHBI MUpA.

TexHn4eckue yCTpOWCTBA M MPAKTUYECKOE NMPUMEHEHUE: JO3UMETP, Kamepa
Bunbcona, simepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CUY€TUMK HOHUBUPYIOUIMX YACTHII.

Yyuenuueckuii sxcnepumenm, nabopamopnsle pabomul ViccnenoBanue

TPEKOB YaCTHI] (110 TOTOBBIM (oTorpadusim).

Pa3znen 8. JieMeHTHI ACTPOHOMUM U aCTPOPU3NKH
Otanbl pa3BUTHUS acTpoHOMUH. [IpuKiiaqHOEe 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMUH.
Bun 3Bé3gHoro nHeba. Co3Be3nusi, sSpKUe 3BE3MbI, IJIAHETHI, UX BHIUMOE
JBH>KCHUE.
ConHeyHas cucTema.



Cosnne. ConHeuHast akTUBHOCTh. Mctounuk sHeprun ConHIA U 3BE3L.
3BE3/1b, X OCHOBHBIC XapaKTEPUCTUKU. JMarpamMma «CHEKTpaJIbHBINM KJIacC —
CBETHUMOCTB». 3BE3/bI TJIABHOM I10CJIEIOBATEIHPHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBY» JJIs1 3BE3J TJIABHOM IMOCIIEIOBATEIbHOCTH. BHyTpeHHEe cTpoeHue
3BE31. COBpEMEHHBIC TPEJICTABICHUS O MPOUCXOXKICHUU U ABosrounu CoHIA U
3BE31. DTaNbl )KU3HH 3BE3I.

Muneunsiii ITyTe — Hama I'anaktuka. Ilonoxxenue u aBwxkeHue ConHIA B
[Nanaktrke. Tunsl ramakTuk. PaguoramakTiku U KBazapbl. UEpHBIE OBIPHI B siapax
raJaKTHUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa0606sa. Pazberanue rajiakTuk.
Teopus bonpioro B3psiBa. PeNMKTOBOE U3ITyUYEHHUE.

Macmrabnas ctpyktypa Beenennoi. MeTaranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Yuenuuecxue nabnooenus

HaOmnronenusi HEBOOPYKEHHBIM TJ1a30M C HUCTIOJIb30BAHHEM KOMITBIOTEPHBIX
MPUJIOKEHUHN ISl ONPEICIICHUS TTOJI0KEHHST HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro NOMyIIapys U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo6o01maromniee MOBTOPEHUE

Pons Qusnkn um acTpOHOMHM B JKOHOMHYECKOM, TEXHOJOTHYECKOH,
COITMATILHOM M 3TUUECKOM cdhepax NesITeNbHOCTH YeIOBeKa, pojib U MECTO (PUBUKHU U
ACTPOHOMHUU B COBPEMEHHOW HAy4YHOW KapTHHE MHUPA, POJIb (PU3UUECKOU TEOPUU B
dbopMHUpOBaHUY TPEICTABIICHUN O PU3NYECKON KapTUHE MUPA, MECTO (HU3UIECKOM
KapTUHBI MHpa B OOIIEM POy COBPEMEHHBIX  €CTECTBEHHO-HAayYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce ocyiiecTBisieTcs ¢
YYETOM COAEPKATEIBHBIX MEXIPEAMETHBIX CBS3€M C KypcaMH MAaTEMATHUKH,
Ouonoruu, XMMuM, reorpadun ¥ TEXHOJIOTHH.

Mesicnpeomemuvie nowsimusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAYyYHOTO
MO3HAHUS: SIBJICHWE, HAay4YHBIM (akT, rumores3a, (Qu3nUecKas BEJIMYMHA, 3aKOH,
Teopusl, HAOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peUIEeHUE CUCTEMBbl YpPaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHI€HC, KOTAHT'E€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJECTBO, BEKTOPbl U UX MPOCKIMU HA OCU KOOPAUHAT, CJIOKEHHUE BEKTOPOB,
MPOU3BOJHBIC DJIEMEHTAPHBIX (YHKIWN, NPU3HAKA TOMO0OUS TPEyroJhbHUKOB,
oTpeeNeHNe MIIOMAAN MI0CKUX (HUryp u oo0béma Tel.



buonoeusa: snextpuyeckue SBIEHUS B JKUBOW MpUpOJE, KoseOaTeabHbIe
JBIDKEHUS B KMBOM NPHUPOJE, ONTUYECKUE SIBICHUS B KUBOW MPUPOJE, ACHCTBUE
paJualuy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpPOEHHE aTOMOB U MOJIEKYJl, KPUCTAJUIMYECKAs! CTPYKTYpa TBEPIBIX
T€J, MEXaHU3MbI 00pa30BaHUs KPUCTAININYECKON PEIIETKH, CIIEKTPAJIbHBIN aHAJIN3.

l'eocpagua: MarHuTHBIE TONIOCA 3€MJIM, 3aJIeKM MAarHUTHBIX Py,
boToCchEMKA 3eMHOM TOBEPXHOCTH, MPEJCKa3aHUE 3eMJIICTPSICEHUH.

Texunonocus: JWHUM DIEKTpoOIEpead, TEeHEepaTop MEPEMEHHOTO TOKa,
AJIEKTPOJIBUTATENIb, WHAYKIHMOHHAA TM€Yb, pagap, PaAUONPUEMHHUK, TEJICBU30D,
anTeHHa, tenedon, CBYU-meub, NMPOEKIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
COJIHEYHas Oarapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro mpeamera «®Puszuka» Ha YpPOBHE CpPEIHEro OOIIEero
oOpa3zoBaHus (0a30BBIM YPOBEHb) JOJDKHO O00ECHEUYUTH JOCTHXKCHHUE CICHYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3YyIbTaTOB.

JIMHHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHS yueOHOro npeaMera «Pu3ukay JOJKHbBI
OTpaXaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPCHHEH TO3MUIMEH JHMYHOCTH, CHCTEMOMN II€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YOEXKJEHHH, COOTBETCTBYIOIIUX
TPAUIIMOHHBIM IIEHHOCTSIM POCCHUICKOTO OOIIECTBA, PACIIUPEHHUE MKU3ZHEHHOTO
OIBITA W OMbITA AEATEIBHOCTA B IPOLIECCE PEAM3AllMM OCHOBHBIX HaIPaBIICHUN
BOCIUTATEIILHOMN IEATEIILHOCTH, B TOM YHCJIC B YaCTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMHUPOBAHHOCTH IPAKAAHCKOM IMO3UITMK 00YUYaOIIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO 4YJI€HA POCCHUHCKOro OOIeCTBa; IPUHATHE TPAJAUIIMOHHBIX
o0IlIeueIOBeYEeCKMX  TyMAaHUCTHYECKUX M JICMOKPATHYECKUX  IIEHHOCTEH;
TOTOBHOCTh BECTH COBMECTHYIO AECSATEIILHOCTh B MHTEPECAX IPAXKIAHCKOTO
oOl1llecTBa, y4acTBOBAaTh B CaMOYyMIpaBJIEHHWU B 0Opa3oBaTEbHOM OpraHu3alluy;

YMEHHUE B3aUMOICCTBOBATH C COIUAIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C
uXx (YHKIMSAMHA ¥ Ha3HAYCHHEM; TOTOBHOCTh K T'yMaHHUTApHON M BOJOHTEPCKOMU
NCATCIIBHOCTH, 2) NATPHOTHYECKOr0 BOCHUTAHHMSA: CPOPMHUPOBAHHOCTH
POCCHICKON TPaXXAaHCKON UJIEHTUYHOCTH, MATPUOTU3MA; I[IEHHOCTHOE OTHOILICHHUE
K TOCYJJapCTBEHHBIM CUMBOJIaM, JTOCTHKECHUSAM
POCCHUICKHMX YUEHBIX B 001aCTH (PU3UKH M TEXHUKH; 3) AYXOBHO-HPABCTBEHHOTO
BOCNMTAHUA: CPOPMHUPOBAHHOCTh HPABCTBEHHOI'O  CO3HAHUS, ATHUYECKOIO
MOBEJICHUS;  CIIOCOOHOCTh OIICHWBATH CHUTYyallMl0 M TPUHUMATh OCO3HAHHBIE
pEILICHUs, OPUECHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCIIE B JIESATEIBHOCTH YUYE€HOTO; OCO3HAHHWE JIMYHOTO BKJIaJAa B ITOCTPOCHHUE
yCTOHYHMBOrO0 Oyaymiero; 4) 3CTeTHYecKOro BOCHUTAHMS: SCTETHYCCKOE
OTHOUIEHHUE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOTO TBOPUYECTBA,
pUCyIero (puU3nYecKoi HayKe;

5) TpyaoBoro BOCHHTAaHHWsI: HWHTEpPEC K  pas3audHbM  cdepam
npodeCCUOHAIBHOM JIESATEILHOCTH, B TOM YHCIE CBA3aHHBIM C (QU3UKON U
TEXHUKOM, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun u



peaNn30BBIBaTh COOCTBEHHBIC JKU3HEHHBIC IJIaHBI, TOTOBHOCTh U CIIOCOOHOCTH K
00pa3oBaHUIO U CaMO0Opa30BaHUIO B 00JIACTH
(GU3MKK HA IPOTSHKESHUH BCEH KHU3HM; 6)
IKOJOTHYECKOT0 BOCTIMTAHMA:
c(hOpPMHUPOBAHHOCTH IKOJOTUIECKOU KYJIBTYpPhI, 0OCO3HAHHE TII00ATEHOTO
XapakTepa dKOJIOTHUECKUX MPOo0IeM; TIIAaHUPOBAHKE U OCYIIECTBICHHUE ACHCTBUN B
OKpY’KaroIen cpeie Ha OCHOBE
3HAHWS TIeJICH YCTOMYMBOTO Pa3BUTHS YEIOBEUYECTBA;  PACIIMPEHUE OTBITA
NEeATETLHOCTH SKOJIOTUYECKON HATIPABICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUU 10 (PU3HKE; 7)
HEeHHOCTH HAYYHOTO MO3HAHUS:
c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKOW HAyKW; OCO3HAHWE IIEHHOCTH HAy4YHOU
NEeATEILHOCTH, TOTOBHOCTH B TIpoIecce W3y4YeHUs (U3UKUA OCYIIECTBIATH
MPOEKTHYIO M HCCIIEIOBATENBCKYIO JAESATEIbHOCTh HHIMBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBare/ibHBIC YHHBEpPcaibHbIe y4eOHbIe AeiicTBUA ba3oBbie
JIOTUYeCKHe NeHCTBHA:

CaMOCTOSITENIbHO  (POpMYJMpPOBaTH M aKTyaJIM3UpOBaTh  Mpodiiemy,
paccMaTpuBaTh €€ BCECTOPOHHE; ONPENEATh LENIN JESITEIbHOCTH, 3aJaBaTh
napaMeTpbl U KPUTEPUHU UX
JOCTH)KEHHUSI; BBISBIISATh 3aKOHOMEPHOCTH W MPOTUBOPEUHS B paccMaTpUBAEMbIX
bu3nueckux SBJICHUSIX; pa3pabaTbiBaTh IJIaH peEUIeHUs TPOoOIeMbl ¢ y4ETOM
aHaJIu3a UMEIOIINXCS
MaTepUaNbHBIX W HEMaTEepPUAIbHBIX PECYpCOB; BHOCUTh KOPPEKTHBHI B

NEATENIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIIBTATOB
LEesM, OLEHMBAaTh PHUCKU MOCIEICTBUUA JESITEIIBHOCTH;  KOOPAMHUPOBATH U

BBITIOJIHATH PA00TY B YCIOBUAX PEATBHOTO,

BUPTYaJIbHOTO W KOMOWHHPOBAaHHOTO  B3aMMOJEHUCTBHS;  pa3BUBATH

KpPEaTMBHOE MBIILJICHUE IPU PEUICHUH )KM3HEHHBIX MTPOOJIEM.

Ba3oBrbIe ucciaeaoBarejbCKHe 1eHCTBUA.
BJIAJ€Th HAYYHON TEPMUHOIOTUEHN, KIIOYEBBIMU MOHITUSIMU U METOJIAMU
bu3nUecKoil HayKH;

BJIAJI€Th HaBbIKaMU Y4€OHO-UCCIIEI0BATEIBCKON U MTPOESKTHOM A TENHHOCTH B
o0nacTu (PU3MKH, COCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSTEILHOMY IOHCKY
METOJIOB pEILICHHUS 3a7a4 (PU3UUECKOrO COACpKAHMS, MPUMEHEHHIO DPA3ITUYHBIX



METOJIOB [TO3HAHUS; BJIaJ€Th BUIaMU JIEATEIBHOCTH 10 IIOJYYEHUIO HOBOT'O 3HAHUS,
€ro MHTEpIpEeTaluy, NpeoOpa3oBaHUI0 U NPUMEHEHHUIO B Pa3IMYHBIX Y4YEOHBIX
CUTyallusiX, B TOM YHCJIE MPHU CO3JaHUM y4E€OHBIX MPOEKTOB B 00JacTU (DU3UKH;
BBISIBJIATh IPUYMHHO-CIIE/ICTBEHHBIE CBSI3M U aKTyaJM3UPOBATh 337a4y, BbIIBUTaTh
TUNOTE3y €€ pelIeHUs, HAaXOJUThb apryMEHThl MJi1 JOKa3aTelIbCTBA CBOMX
YTBEpXKACHUM, 3a/aBaTh NapaMeTpbl W KPUTEPUM pPEIICHUS; AHAIU3UPOBATH
MOJIyYCHHBIE B XOJI€ PELICHUs 3a/ladd pPe3yJbTaTbl, KPUTHUYECKH OLEHUBATH WX
JIOCTOBEPHOCTh, MPOTHO3UPOBATH W3MEHEHUE B HOBBIX YCIOBUAX; CTAaBUTh WU
(dopMynupoBaTh COOCTBEHHBIE 3a/1a4 B 00pa30BaTEIbHON

NESATEIIbHOCTH, B TOM YHCJIE MpPU H3YYEHUHU (PU3MKHU; JaBaTh OLIEHKY HOBBIM

CUTYaLlUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT; YMETh EPEHOCUThH 3HAHUS 110

(du3HKe B MPAKTUYECKYIO 00JIaCTh
KU3HEIEATEIIbHOCTH; YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX

oOnacTeli; BbIIBUTaTh HOBBIE HJIEH, IPEJIaraTb OPUTMHAIBHBIE MTOIXO0/1bI

U PEILICHUS; CTaBUTh MPOOJIEMBI U 33]1a4H, IOIyCKAIOIINE

aIIbTEPHATUBHbBIC PEILICHHUS.

Pabora c nndopmanueii:

BJIA/IETh HaBbIKAaMHU MOJY4YeHUs MHPOpMaUKU (PU3UUYECKOTO COIEpKAHUS U3
VMCTOYHUKOB PAa3HbIX THIIOB, CAMOCTOSITENBHO OCYIIECTBISTh IIOMCK, aHAaJM3,
CUCTEMATU3ALMI0 U WHTEPNpPETalri0 HMH(OpMAUU pa3lIUyHBIX BUIAOB U (OpM
IpeJICTaBICHUS; OLIEHUBATh JOCTOBEPHOCTh HH(OpPMAILIMK; HUCIIOJIb30BaTh CPEICTBA
MH(GOPMALIMOHHBIX M1 KOMMYHHMKAIIMOHHBIX TEXHOJOTUH B PELICHUH KOTHUTUBHBIX,
KOMMYHUKATHUBHBIX M OpPraHU3allMOHHBIX 3aJad C COOJIIOJICHHEM TpeOOBaHUI
PrOHOMUKH, TEXHUKUA O€30MMaCHOCTH, TUTHEHBI, PECYPCOCOEPEKEHNUS, TPABOBBIX U
TUYECKUX HOPM, HOpPM HH(GOPMALMOHHONW O€30MacHOCTH; CO3JaBaTh TEKCThI
¢uznyecKoro coiepXkaHus B Pa3IUYHBIX QopMmMaTax C Y4YETOM Ha3HAYCHHS
uHpopMalMu M UENEBOM  ayAMTOPUHM, BbIOMpas ONTHUMalbHYIO (popmy
MPEICTABIICHUS U BU3yaJlU3alUu.

KoMMyHMKATHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:
OCYILECTBISATH OOIIEHHE Ha ypOoKax (PM3MKU U BO BHEYPOUHOU EATEIbHOCTH;
pacno3HaBaTh NPEANOCHIIKA KOHPIUKTHBIX CUTYAlMN U CMSITYaTh
KOH(JIUKTHI;
Pa3BEPHYTO U JJIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHMSI C HCIIOJIb30BAHUEM
A3BIKOBBIX CPEACTB; MOHMMAaTh W HCIOIb30BaTh IMPEUMYLIECTBA KOMAHIHOW U
WHJVMBUAYAJIBHOU
palboThI; BHIOMPATh TEMATUKY U METOJbl COBMECTHBIX JICHCTBUI ¢ yUETOM OOIINX



MHTEPECOB M BO3MOXXHOCTEH KaXKIOr0 4iIeHa KOJUIEKTHBA; IPUHUMATh LEIU

COBMECTHOM JAEATEIBHOCTH, OPraHU30BbIBATh U KOOPIAUHHUPOBATH IEHUCTBHS IO €€

JOCTHKEHHUIO: COCTABIIATH IUIAH JIEUCTBUN, PACIPEAEIATh POJIU C YYETOM MHEHUU

YYaCTHHKOB, O00OCYKJaTh pe3yJbTaThl COBMECTHOM palOTHI; OLEHMWBATH Ka4€CTBO

CBOETO BKJIAJIa M KAKJOI0 Y4aCTHUKA KOMAH/IBI B

oOImMi pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPUSAM; MpeJiaraTb HOBbIE MPOEKTHI,
OLICHUBATh UJECH C O3ULIMU HOBU3HBI,

OPUTMHAJIBHOCTH, IPAKTUYECKONM 3HAYUMOCTH; OCYILECTBIIATH IO3UTHBHOE
CTPAaTETMYECKOE MIOBEICHNUE B PA3JINYHBIX

CUTYalUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBeEpCcaJbHbIe YueOHbIe aeiicTBus CamMoopranu3anus:

CaMOCTOATENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JEATEIBHOCTh B 00JACTH
GU3MKK W AaCTPOHOMHHM, BBISBJISATH NPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHbBIE 33J]auM; CAMOCTOSITEIBHO COCTAaBJIATh IJIaH PELICHUs] PacUETHBIX U
KaueCTBEHHBIX 3a/lay, IUJIaH BBINOJHEHUS MPAaKTUYECKOM padoThl C yd€ToM
MMEIOIIUXCSI PECYpPCOB, COOCTBEHHBIX BO3MOXXHOCTEW WM MPEANOYTCHUI; NaBaTh
OLICHKY HOBBIM CHUTYAallMsIM; PACIIUPATH PaMKA y4eOHOTO NpEeIMETa Ha OCHOBE
JMYHBIX NMPEANOYTEHUN; 1eJIaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBATh €ro, OpaTh
Ha ce0s
OTBETCTBEHHOCTb 32 PEIICHUE; OLIEHUBATh

NPUOOPETEHHBIN OIIBIT;

CIoco0CTBOBATH (DOPMUPOBAHUIO U TIPOSBICHUIO SPYAUIIMH B 001aCTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:
JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBHI B ACSTEIBHOCTb,
OLICHMBATh COOTBETCTBHUE PE3YyJIbTATOB LEISIM;

BJIAJCTh  HaBbIKAMHU  IIO3HABATEIbHOW  peQEKCUU  Kak  OCO3HAHUS
COBEPIIAEMBIX JIEWCTBUI M MBICIUTEIBHBIX IPOLECCOB, HMX PE3YJIbTATOB H
OCHOBaHUIl; HCIIOJIb30BaTh MPUEMBI pediieKcun Ui OLEHKU CHUTyalluH, BbIOOpa
BEPHOTO
pelieHus;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATH PEIICHUS MO UX
CHUKEHUIO; MIPUHUMATh MOTUBBI M apTyMEHTBI APYTUX MPU aHAIU3€E Pe3yJIbTaTOB
NEeATEIbHOCTH; NMPUHUMATh Cce0si, MOHMMAasi CBOU HEIOCTaTKU M JIOCTOMHCTBA;

PUHUMATh MOTUBBI U apPIYMEHTBI IPYTUX IPH aHAJIM3€E PE3YIbTaTOB
NEeATEIbHOCTH; NPU3HABATh CBOE IPABO U ITPABO APYIHX HA

OILLIUOKH.



B mporiecce TOCTHXKEHUS TMYHOCTHBIX PE3yJIbTATOB OCBOCHHSI MPOTPAMMBI IO
buzuke I YpOBHS CpeAHEro oO0Iero ooOpa3oBaHus y  OOyYaroIIuXcs
COBEpIICHCTBYETCS HMOLIMOHAIIbHBIH UHTEIJICKT, MpeInoIararomi
c(OpPMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIFOYAIONIETO CITIOCOOHOCTh MMOHUMATh CBOE 3MOITMOHATLHOE
COCTOSIHWIC, BUJICTh HAIIPABJICHUS Pa3BUTH COOCTBEHHON SMOIMOHAIBHON CQEpHI,
OBITh YBEpPEHHBIM B ce0e; CaMOpEeryJIHpOBaHUS, BKIIIOYAIOIIETO CAaMOKOHTPOIIb,
YMEHHE TPUHUMATh OTBETCTBEHHOCTh 3a CBOE TOBEICHUE, CIIOCOOHOCTD
aIalITUPOBAThCA K SMOIMOHATBHBIM HM3MEHEHHSIM U MPOSBIATH THOKOCTH, OBITH
OTKPBITBIM HOBOMY; BHYTPEHHEW MOTHBAIlMM, BKJIOYAIONIEH CTpEeMJIEHHE K
JOCTIDKCHHIO T[N M YCIIeXy, ONTUMH3M, HHUITMATUBHOCTh, YMCHHUE JICHCTBOBATH
UCXOJs U3 CBOMX BO3MOKHOCTEH; SMITATUH, BKIIOYAIOIIEH CIOCOOHOCTh TOHUMATh
HYMOIIMOHAIIEHOE COCTOSIHUE IPYTUX, YYUTHIBATH €T0 MIPH OCYIIECTBICHUN OOIIICHUS,
CIIOCOOHOCTh K COYYBCTBUIO U  COIEPEKUBAHUIO, COIUAIBHBIX HABBIKOB,
BKJTFOUYAIOIIUX CITIOCOOHOCTH BHICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIISITh HHTEPEC U Pa3peIiaTh KOHPIHKTHI.

INPEAMETHBIE PE3YJIBTATDBI

K xon1y oOyuenus B 10 kiacce npeIMeTHbIE pe3ysIbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpPUMEpPax poJib U MECTO (PU3UKK B (POPMUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHPA, B PA3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUM, B MPAKTUYECKOW JEATEIBHOCTH JIKOJECW; YYUTHIBATh TI'PAHULIBI
NPUMEHEHUsI HM3YyYEeHHbIX (HU3MYECKUX  MOJENeil: MarepuanbHas  TOYKa,
WHEpIMalIbHAs CHUCTEMa OTCYETa, AOCOJIOTHO TBEPIOE TEJIO, HICATbHBIN ras,
MOJIEJIA CTPOCHUS Ta30B, XKUIAKOCTEM U TBEPABIX TEJI, TOYECUYHBIA SJIEKTPUUYECKUU
3apsq TpU pelieHnd (PU3WYECKUX 3a/iady; pacro3HaBaTh (PU3UUYECKHUE SIBICHUS
(mponecchl) M OOBACHATH MX HAa OCHOBE 3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-
KMHETUYECKOW TEOPHUU CTPOCHHUS BEIIECTBA U AJIEKTPOAUHAMUKU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABMXKEHNE, CBOOOIHOE MaJICHHUE TeJ, ABHKCHNE
M0 OKPY>KHOCTH, WHEpIMS, B3auMojaecTBue Tten, auddysus, OpOyHOBCKOE
JBUKEHUE, CTPOEHUE KUJKOCTEH M TBEPABIX TeJ, U3MEHEHHE 00bEMa Tea MpHu
HarpeBaHUM (OXJAXKICHHM), TEIJIOBOE pAaBHOBECHE, HCHApeHHe, KOHIEHcalus,
IJIABJICHUE, KPUCTAJUIN3ALUS, KUTIEHHUE, BIIAXKHOCTD BO3/1yXa, IOBBILICHHUE JIaBICHUS
raa Ipyd €ro HAarpeBaHuM B 3AKPBITOM COCYZAE, CBA3b MEXKAY Napamerpamu
COCTOSIHUSI Ta3a B HM30MpOILIECCaxX, AEKTpU3aLUs TEN, B3aUMOAECHCTBUE 3apsiOB;
ONMKCHIBATH MEXAHMYECKOE JIB)KEHHUE, HCHONb3ys (DU3UYECKUE BEIIUYUHBI:



KOOpJIMHATa, MYyTh, IEpEMELIEHUE, CKOPOCTh, YCKOpEHHE, Macca Tejla, Cuia,
UMITYJIbC Tella, KUHETHUYeCKasi SHEPTUsl, MOTEHIMAIbHAs SHEPIHs, MEXaHUuecKas
paboTa, MexaHWYecKass MOIIHOCTh; IPU OINHUCAHUU TMPABWIBHO TPAKTOBAThH
(GU3UYECKU CMBICI HCIIOJIB3YEMBIX BEIWYMH, WX OOO3HAUECHUS W CIUHUIIHI,
HaXOJUTh (HOPMYJIbI, CBS3bIBAIOIIME AAHHYIO (PU3MYECKYIO BEIUYUHY C JPYTUMHU
BEJIMYMHAMU; OTIMCHIBATh U3YUEHHBIC TEIIOBbIE CBOMCTBA TEJ U TEIUIOBbIC SIBJICHMUS,
UCTIONIB3YsT (DM3WYECKHE BEIMYMHBL: JIaBJIEHWE Trasza, TeMIepaTypa, CpemaHss
KMHETUYECKasi YHEPTUsl XaO0TUUECKOTO JABUKEHUSI MOJICKYJI, CpeAHEKBapaTUIHAas
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIJIOThl, BHYTPEHHsISI JHEprus, padbora rasa,
KO (PUIIMEHT TMOJE3HOTO JCUCTBUS TEIUIOBOTO JBUTATENs; IPU OMHCAHUU
NPAaBWIbHO TPaKTOBaTh (DU3NUECKUNA CMBICI HCHOJIB3YEMbIX BEJIMYUH, HUX
0o0O3HAaUeHUsT W E€JUHUIBI, HAXOAUTH (OPMYJIBI, CBS3BIBAIONIUE JAHHYIO
bu3MUecKyl0 BEJIMYMHY C JAPYTMMH BEJIMYMHAM; OIMCHIBATH H3yYCHHBIE
ANIEKTPUYECKUE CBOMCTBA BEIIECTBA U DJIEKTPUYECKHUE SIBICHUS (IIPOIIECCHI),
UCIIOJB3Yd (PU3MYECKHE BEJMYMHBI: JICKTPUUYECKUM 3apsij, JIEKTPUUECKOE TOJIE,
HaNpssKEHHOCTh  MMOJS, IOTEHIMAl, Pa3HOCTh IMOTEHLUHAJIOB, IPU ONHCAHUU
MpaBUIBHO TPAKTOBAaTh (DU3UYECKUNA CMBICT HCIOJIB3YEMbIX BEIUYHMH, HUX
0003Ha4YeHUsT ¥ EIUHUIIBI, YKa3blBaTh (POPMYJIbl, CBS3bIBAIOIIUE JIAHHYIO
(GU3MYECKYI0 BEJIWYMHY C JIPYTUMHU BEJIUYMHAMU; aHAJIMU3UPOBATh (Puznueckue
MPOLIECCHl W SIBJICHUS, WUCIOJBb3yd (DU3UYECKHME 3aKOHbI M TPUHITUIBL: 3aKOH
BcemupHoro Ttsarorenusi, [, Il wm III 3akoHsl HprOTOHA, 3aKOH COXpaHEHHS
MEXaHUYECKON IHEPTUM, 3aKOH COXPaHEHUsS HMIYJIbCa, MPUHIUIT CYNEpPIO3UIINN
CUJI, TPUHIUMIT PABHOINpPABUS WHEPUUAIBHBIX CHUCTEM OTCU€Ta, MOJIEKYJSIPHO-
KUHETUYECKYI0 TEOPUIO CTPOEHUS BEILECTBA, Ia30BbI€ 3aKOHBI, CBSI3b CpeOHEN
KMHETHYECKOW DJHEPruu TEIUIOBOTO JIBIDKEHUS MOJIEKYJT ¢  aOCOJIOTHOM
TeMNepaTypol, TMEpBbIA  3aKOH  TEPMOJUMHAMHKU, 3aKOH  COXpaHEHUS
AIIEKTPUYECKOro 3apsiga, 3akoH KysoHa, MpuU 3TOM pasinyaTh CJIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €r0 MAaTeMAaTHYECKOE BBIPAKCHHE M YCJIOBHS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIE TIPUHITUIIBI ICUCTBUS MAIIIMH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3inyarh YCIOBUSA UX OE30MACHOTO MCIIOJIb30BaHUs B MOBCEIHEBHOU
JKU3HH, BBITIOJIHATH DKCIIEPUMEHTHI MO0 UCCIIENOBAHUIO (DU3UYECKUX SBJICHUA U
MPOIIECCOB C HKCHOJIb30BAHHEM IMPSIMBIX U KOCBEHHBIX HU3MEPEHUH, MPU 3TOM
dbopmynupoBaTh IpoOaeMy/3a1aqy U TUIIOTE3Y YYE€OHOTO IKCIIEPUMEHTA, COOUPATh
YCTAHOBKY U3 MPEIJIOKEHHOT0 000pYI0BaHUs, POBOIUTH ONBIT U (POPMYITUPOBATH
BBIBOJIBI; OCYIIIECTBIIATh MPSIMbIC U KOCBEHHBIE M3MEPEHUS (PU3MUECKUX BEIMYMH,
IIPY 3TOM BBIOMPATH ONTUMAIILHBIN CIIOCOO M3MEPEHUS U UCTIOIh30BaTh U3BECTHHIC
METO/Ibl OIIEHKH MOTPEUIHOCTEeH HM3MEPEHH; MUCCIIeI0BaTh 3aBUCUMOCTH MEXKIY



(U3NYECKUMHU BEIMYMHAMHU C HCIOJIb30BAHUEM MPSMBIX HW3MEPEHUH, MpPU 3TOM
KOHCTPYHPOBAaTh YCTAHOBKY, (PMKCUPOBATh PE3YJIbTaThl IOJTYYEHHON 3aBUCUMOCTH
buznyecKuX BEIWYHUH B BUJIE TaOIHI] U TpadUKOB, AeNaTh BBIBOJBI IO PE3yIbTaTaM
UCCIIEIOBaHMsI; COOMIOaTh TpaBWia O€30MacHOTO Tpyda MpH MPOBEIECHUU
UCCIIEJOBAaHUM B paMKax y4yeOHOIr0 SKCIIEPUMEHTA, y4eOHO-UCCIIEN0BATEIbCKON U
IPOEKTHON JESATENIbHOCTH C HCIOJb30BAaHUEM H3MEPUTENIbHBIX YCTPOWCTB MU
1abopaTopHOTO O00OpYAOBaHUS; pEIIaTh pacu€THhIC 3aJauyd C SBHO 3aJaHHOU
buznyecKoil MoJIebI0, UCTIONB3YS (PU3MUECKHE 3aKOHBI M MPUHIMUIIBI, HA OCHOBE
aHaJln3a yCJIOBUS 3aJlauM BBIOMPATh (PU3MUECKYI0 MOJIENb, BBIACIATh (PU3NUECKHUE
BEJIMYUHBI U (POPMYJIbl, HEOOXOUMBIE JUIsl €€ pEIICHUs, IPOBOAUTH PACUYETHI U
OLICHWBATh PEAbHOCTh IMOJYYCHHOTO 3HAYCHHS (PU3NYECKON BEIWYUHBI; PEIIaTh
KaueCTBEHHbIEC 3aJlauM: BBICTpaUBaTh JIOTMYECKU HENPOTUBOPEUUBYIO IIETOYKY
paccyXJAeHUI C OMOpol HAa M3yUYEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKUE
SIBIICHUS;

UCIIONIb30BATh MPH PEIICHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMAITMOHHBIE
TEXHOJOTHM JUJIsl TIOUCKA, CTPYKTYPUPOBAHUsI, UHTEPIPETALMN U TPEACTABICHUS
yu4eOHOW W Hay4YHO-NOMYJISIpHOM HH(OpManMy, NOJYyYEHHOW U3 pa3IMYHBIX
UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOTydaeMyto HH(GOPMAINIO; MPUBOINUTH
IPUMEPHI BKJIaJIa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
O0O0BSICHEHHE TPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHI;
UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3UKE B MOBCEAHEBHOW >KU3HM IS
oOecrieyeHus: 0€30MAaCHOCTH NpH OOpallleHHH C NpUudOpaMu M TEXHUYECKUMH
yCTPOMCTBaMH, JIJIsl COXPAHEHUS 370POBbsI U COOMIOEHUST HOPM SKOJOTHUIECKOTO
MOBEJICHUA B OKPYXKAOIIEH Cpeie;

paboTaTh B TpYIIE C BBHINOJIHEHUEM pa3IMYHBIX COLMAJIBHBIX PpOJIEH,
IUTAHUPOBATh PabOTy TPYIIBI, PAIMOHAIBHO pPACTIPEAENATh OOS3aHHOCTH W
IUTAHUPOBATh JCATETFHOCTh B HECTAHIAPTHBIX CUTYAIUAX, aJIeKBAaTHO OIEHUBATH
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHHUE pPacCMaTpUBaeMON IPOOIIEMBI.

K kxonity o6yuenus B 11 kiiacce npeaMeTHbIE pe3yJIbTaThl Ha 0A30BOM YPOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPUMEpPax poJib U MeCTO (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHPA, B PA3BUTHUM COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B TMPAKTUUYECKOW ACIATEIbHOCTHU JIOAEH, LEIOCTHOCTh U €IUHCTBO
(Gbu3nYeCcKO KapTUHBI MHpPA; YYUTHIBATH T'PaHUIBl TMPUMEHEHHUS H3YyUYCHHBIX
bU3MYEeCKUX MOJENEH: TOYEUHBIN JJIEKTPUUYSCKUMA 3apsjl, JIyd CBETa, TOUYCUHBIN
VMCTOYHMK CBETA, s/IEpHAs MOJEIb aTOMa, HyKJIOHHAs: MOJEJb aTOMHOTO s/Ipa IpU
peuieHnn (U3MUECKUX 3a/lay; pacrno3HaBaTh (U3MUecKue siBJieHus (Ipouecchl) u
OOBSCHATh MX HA OCHOBE 3aKOHOB DJJEKTPOJMHAMHUKHA W KBAHTOBOW (DH3WKH:



AJIEKTpUYECKasi MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE, XHMMHMYECKOE, MarHUTHOE
JNEUCTBUS TOKa, B3aMMOJCHCTBME MAarHUTOB, DSJIEKTPOMArHUTHAs WHAYKIIHS,
JNEUCTBUE MArHUTHOTO IMOJISI HAa NPOBOJHUK C TOKOM M JIBHXKYLIMICS 3apsn,
AIIEKTPOMArHUTHBIE KOJIEOAHMS U BOJIHBI, IPSMOJIMHEIHOE pacIpOCTPAaHEHHE CBETA,
OTpakeHue, npesjomiieHue, uHTepdeperHuus, audpakiuus U TOJApU3alUsa CBETa,
nucriepeust cBeTa, poroannekTpudeckuii 3pdekT (hoToaddeKT), CBETOBOE JaBlICHHE,
BO3HMKHOBEHHE JIMHEMYAaTOro CIEKTpa aromMa BOJOPOJAa, €CTECTBEHHAas U
VCKYCCTBEHHAs] PAaJMOAaKTHBHOCTb; ONKCHIBATH H3YYEHHBIE CBOMCTBA BEIIECTBA
(2NEeKTpUYECKUE, MArHUTHBIC, ONTHUYECKHE, DJIIEKTPUUECKYIO MPOBOAUMOCTD
pa3IMYHBIX CpeJl) M ODJIEKTPOMATHUTHBIC SIBJICHUS (TPOIECCHI), HCIOIb3YS
(u3NYecKue BEIUYUHBI: BJIEKTPUUYECKUH 3apsiji, CHJIA TOKa, BJIEKTPUUYECKOE
HaIIpSDKEHUE,  JJIEKTPUYECKOE  CONPOTHBIICHHE, PA3HOCTh  NOTECHIMAIOB,
AIEKTPOJBIIKYIIAS CUJia, padoTa TOKA, MHIAYKIMS MarHUTHOTO TOJIsl, CHila AMIiepa,
cwia JlopeH1ia, MHIYKTUBHOCTb KAaTYIIKU, SHEPTHSI JJIEKTPUYECKOTO U MarHUTHOTO
NOJIEW, IEPUO M YAaCTOTa KOJIeOaHHi B Koe0aTeIbHOM KOHTYPE, 3apsi/l U CHIIa TOKa
B [IPOLIECCE FTAPMOHUYECKHX JIEKTPOMArHUTHBIX KOJIeOaHul, (POKYCHOE pacCTOSHUE
U ONTHYECKas CUJia JIMH3bI, MPYU OMUCAHUU MPABUIBHO TPAKTOBATH (PU3UUYECKHIA
CMBIC]I HCIIOJNb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS M €JUHMIIBI, YKa3bIBaTh
(bopMyIIbl, CBA3BIBAIONINE JAHHYIO (PU3NYECKYIO BEIMUMHY C IPYTUMH BETUYMHAMMU;
ONMKCHIBATh MU3yUYCHHBIE KBAHTOBBIC SIBIICHUS U MPOIIECCHI, UCTIONB3Ys (PU3NUECKHE
BEJIMYMHBI: CKOPOCTh 3JICKTPOMAarHUTHBIX BOJIH, JIJIMHA BOJIHBI U 4YacTOTa CBETA,
SHEPrus U UMIyJIbC (OTOHA, MEPUOJ TOJTypacIaia, SHEPTHsl CBA3U aTOMHBIX sIEp,
Ipy ONHCAHUM TPABUIBHO TPAKTOBATh (DU3UYECKUN CMBICT HCIHOJIb3yEeMbIX
BEIIMYMH, MX OO0O3HAYCHHUS W EIUHUIIBI, YKa3blBaTh (POPMYIIbI, CBSA3BIBAIOIIUE
JAHHYI0 (DU3UYECKYIO0 BEJIMYMHY C JAPYTUMHU BEIWYMHAMH, BBIYHCIATH 3HAYCHUE
(bu3MYEeCKO BEIWYWHBI; AHAIM3UPOBATH (PU3MYECKHUE TMPOLECChl U SIBICHUS,
UCTIONIBb3ysl  (U3MYEeCKHe 3aKOHbl M HpPUHUMIBL: 3akoH OMa, 3aKOHBI
MIOCJIEOBATEIBHOIO U NAapAJIENBHOTO COEANHEHNS IPOBOAHUKOB, 3aKOH J[>KOYJIs—
JleHnla, 3aKOH  JJIEKTPOMArHUTHOW  HMHAYKLIHWH, 3aKOH  MOPSAMOJMHEHHOIO
pacnpocTpaHEHUsl CBETa, 3aKOHbI OTPAXKEHUsI CBETA, 3aKOHBI MPEJIOMJICHUSI CBETA,
ypaBHEeHHE OWHINTEWHA st GoTodddexTa, 3aKOH COXpPAHEHUs] DHEPTrUM, 3aKOH
COXpPaHEHUs MMIIYJbCa, 3aKOH COXPAHEHMS JJIEKTPUYECKOTO 3apsiaa, 3aKOH
COXpaHEHHSI MacCOBOTO YMCJIa, TOCTYyJaThl bopa, 3aKOH paJr0aKTUBHOIO pacmaja,
Ipy 3TOM pAa3INyYaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOe
BBIDOKEHHE W YCIOBUS (TpaHUlbl, 0OJACTH) MNPUMEHUMOCTH; ONPEAEIAThH

HaIpaBJICHUE BEKTOPA MHIYKIIMU MAarHUTHOTO OISl TPOBOJAHUKA
C TOKOM, CUJIbl AMIiepa 1 cuiibl JIopeHia; CTpOUTh U OMUCHIBATH U300paxKeHHe,
CO3/1aBaeMO€ TUIOCKUM 3€PKajioM,



TOHKOM JIMH30M; BBIMOJHATH SKCIEPUMEHTHI MO HCCIEAOBAHUIO (PU3MUYECKHUX
SBJICHMH W TPOIECCOB C MUCIOJIb30BAHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUMN: TIPH
3ToM (OPMYIUPOBATh TPOOIEMy/3aady W TUIOTE3Y Y4EOHOTO IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOIO O0OpYAOBAaHMS, MPOBOAUTH ONBIT H
(GbopMyIMpOBaTh BBIBOJIbI; OCYIIECTBIISITH MPSIMble U KOCBEHHBIE H3MEPECHHUS
(bu3MYeCKUX BEJIIUYUH, MPU STOM BBIOMPATh ONTUMAIBHBINA CIOCOO U3MEPEHUS U
MCITOJIb30BaTh U3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHHUI; HCCIIEN0BATh
3aBHCHUMOCTH (PU3NYECKUX BEIMYHMH C HCIOJIb30BAHUEM MPSIMBIX U3MEPEHHI: MpU
TOM KOHCTPYUPOBAaTh YCTAHOBKY, (DHUKCUPOBATh pPe3yJbTaThl MOJYyYEHHON
3aBHCUMOCTH (PU3MUECKUX BEJIMYMH B BUJE TaOJIUL U IpadUKOB, 1€JaTh BHIBOJIBI 10
pe3ynbTataM HCCIENOBaHUs; COOJMI0JaTh MpaBWwiIa 0OE30MacHOrO TpyAa MpHU
NPOBEJCHUM HCCIEIOBAaHUI B paMKax ydeOHOro SKCIEpUMEHTa, Yy4eOHO-
UCCIIEIOBATENIbCKOM M MPOEKTHOM  JEATENIBHOCTH C  HCIOJb30BaHUEM
U3MEPUTEIBHBIX YCTPOUCTB U J1a0OPaTOPHOro 000pYyAOBaHUS; peliaTh PacuE€THbHIE
3aJlayy C SBHO 3a/IaHHON (PU3NYECKON MOJIEIIbIO, HCTIOJB3Ys (PU3NYECKHE 3aKOHBI U
IPUHLIMIIBI, HA OCHOBE aHaju3a yCJIOBUS 3aJauM BBIOMPATh (PU3HUECKYI0 MOJEIb,
BBIIEIIATh (PU3UYECKUE BEIMYMHBI U (OpPMysbl, HEOOXOAUMBIE Uil €€ pellleHus,
IPOBOJUTH PACUETHI U OLIEHUBATH PEAIBHOCTD MOJYYEHHOIO 3HAYE€HUsI (PU3NYECKOon
BEJIMYMHBI, pemaTh  KAdyeCTBEHHbIE  3aJadyd:  BBICTpPAWBaTh  JIOTUYECKHU
HENPOTUBOPEUMBYIO IIEMIOYKY PACCYKJIEHUN C OMOpPOW Ha HM3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUYECKUE SBICHMUS;

UCIIOJIb30BATh MPU PEUICHUH YY€OHBIX 3a/1a4 COBpEMEHHBIE UH(OPMAIIMOHHbIE
TEXHOJOTHH JIJIsl TIOWCKA, CTPYKTYPUPOBAHMSI, UHTEPIPETAIIMN U TPEACTABICHUS
y4eOHOM ¥ HAy4YHO-TIONMYJISIpHOW HWH(OpMAIMK, TOJYYSHHOW U3 Ppa3InYHBIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATh MOJIydaeMyto MH(OpMaIHIO; OOBICHATh
NPUHIUIBI JCHCTBHUSI MAIIMH, MPUOOPOB U TEXHHUUYECKHUX YCTPOMCTB, pa3nuyaTh
yCIIOBUSI MX O€30MaCHOr0 HCIOJIb30BAHUSI B TMOBCEJHEBHOM KU3HU;, MPHUBOJIUTH
IpUMEpPHI BKJIAaJIa POCCUNCKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
B 00BSICHEHHE TIPOIIECCOB OKPY’KAOILIEr0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHl;
UCIT0JIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOW KU3HU
Jutst o0ecrieueHus: 0€30MacHOCTH MPU OOpalleHu ¢ TpruOoOpaMu U TEXHUYECKUMU
yCTpOMCTBaMHU, JIJIsi COXpPAHEHUS 370POBbs U COOIIOJECHUS HOPM SKOJIOTHUECKOIro
MOBEJICHUS B OKpY’Kalollel cpejie; paboTaTh B TPYIIE C BHITOJIHEHUEM PA3TUYHBIX
COLIMAJIBHBIX POJIEH, MIaHUPOBATH PAOOTy TPYMIbl, PAMOHAIBHO PACHIPEACISThH
OOS3aHHOCTH W IUIAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIHSX,
aJIeKBaTHO OIICHUBATh BKJIAJ KaXJOT0 W3 YYACTHHUKOB TPYIIBl B pELICHUE
paccMaTpuBaEeMOM POOIIEMEI.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KounyecTBo 4yacoB JJIeKTPOHHBIE
HaumeHoBaHue pa3ieioB U TeM (unpponnie)
Ne i/ o0pa3oBaTe/ibHbIE
MPOrpaMmmbl Konrtpousbnbie | IlpakTuyeckue
Bcero pecypchl
padoThI padoThI
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUSL
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 hitps://m.eds00.ru/7f410f72
Htoro no paznemny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunemaruxa 5 https://m.eds00.ru/7f41bf72
bu6nmoreka [JOK
2.2 Husanuia / https://m.eds00.ru/7f41bf72
bu6nmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 hitps://m.eds00.ru/7f41bf72
Hroro no pazneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKON 9 1 bubnmuorexa [JOK

Teopuun

https://m.edsoo.ru/7f41bf72
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bubmuoreka [JOK

3.2 OCHOBEI TEPMOMHAMUKH 10 https://m.edsoo.ru/7f41bf72
ArperaTHble COCTOSTHUSI BEIIECTBA. bu6mmorexa [IOK
3.3 ®dazoBble IEPEXOIbI 5 https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuorexa [JOK
41 IMEKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN 271eKTpUYECKU TOK. TOKHM B bubnnorexa [HOK
4.2 pa3IMYHBIX Cpelax 12 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 22
PezepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC

KoauyecTBo yacos DJIeKTPOHHbBIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM (ungposie)
e NporpamMMalI Beero Konrpounnbie | IlpakTHueckue odpa3oBaTelbHbIE
paboThI pa6oThbI pecypeel
Paznen 1. JIEKTPOJAMHAMUKA
MaruauTtHoe nojie. DJeKTpOMarHuTHas Bbu6moteka [JOK
11 WHTYKIAS 11 1 3 https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
MexaHn4YecKHe U dJIEKTPOMArHUTHBIE bubmmnoreka HOK
2.1 KoseOaHus 9 1 https://m.edsoo.ru/7f41c97¢c
MexaHn4YecKHe U dJIEKTPOMArHUTHBIE bubnmnoreka HOK
2.2 BOJIHBI 5 1 https://m.edsoo.ru/7f41c97c
bu6nunorexa LIOK
2.3 Orruxa 10 3 https://m.eds00.ru/7f41c97c
Hroro no paszneny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

3.1

OCHOBBI CIEIIUATIBHON TEOPUHU
OTHOCUTEJIbHOCTH

but6mmorekxa [IOK
https://m.edsoo.ru/7f41c97c
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Uroro no pazgeny 4
Paznen 4. KBAHTOBASI ®U3UKA
4.1 DNeMEeHThl KBAHTOBOUM ONTHKHU 6 ﬁg&nﬁgfgigsll; 41c97¢c
4.2 Crpoenue aToma 4 Bu6muotexa [JOK
https://m.edsoo.ru/7f41c97c
bubmuoreka [{OK
4.3 ATOMHOE A7pO 5 https://m.eds00.ru/7f41c97¢
Htoro no pazneny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPU3UKU 7 Eg&?ﬁ;f;ciggﬁmlcgk
Htoro no pazneny 7
Pa3znen 6. OBOBIIAIOIIEE IOBTOPEHUE
bubnunorexa LIOK
6.1 Obobmaromee nosropeue 4 https://m.eds00.ru/7f41c97¢c
Uroro no pazgeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Kosn4yecTBo yacos DJIeKTPOHHbIE
No . Nara uudposbie
o/ €Ma ypoka Beere Kontpoanusie  IIpakTuueckne | wsyuenus o0pa3oBaTte/ibHbIE
padoThI padoThbI pecypebt

®du3nka — HayKa O PUpOJIE.

1 HayuHble METO/IbI IO3HAHUS 1 0 0 But6morexa LHOK
OKPYKAIOMIEro MHPa https://m.edsoo.ru/ff0c32e2
Posb 1 MecTo ¢uzuku B
dbopMHUpPOBaHUH COBPEMEHHOMN Bubmmorexa [IOK

2 HAay4YHOH KapTHHBI MUPA, B 1 0 0 https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIHLHOCTH JII0IeH
Mexannueckoe IBHIKEHUE.
OTHOCUTEIHPHOCTh MEXAaHUUECKOTO Bubuoreka [TOK

3 nerkenns. Ilepemenienne, CKopocTs, 1 0 0 https://m.edsoo.ru/ff0c3508
YCKOpEHHE
PaBHOMepHOE NpsAMOnMHENHOE bubmmnoreka HOK

4 JIBUKEHUE 1 0 0 https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE IPSMOJIMHEHHOE bubmuoteka [IOK

5 JIBUKEHUE 1 0 0 https://m.edsoo.ru/ff0c372e
CBobomHoe majienne. Y CKopeHue bubnuotexa [JOK

6 CBOOOIHOTO MaIeHHUS 1 0 0 https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BUXEHUE.

7 JIBYOKEHNE MAaTEPHAIILHOM TOYKH 10 1 0 0 Bubmmorexa LIOK
OKPYIKHOCTH https://m.edsoo.ru/ff0c3ada
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[Tpuniun otHocuTenbHOCTH [anumnes.

bu6nmorexa [IOK

HuepunanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [Ipunmun

9 cynepnosuuuu cui. Bropoii 3akon bubmuorexa TIOK
HBIOTOHA 115 MATEPHATBHOR TOUKH https://m.edsoo.ru/ff0c3be8
Tperuii 3akoH HeroToHa 1uis bubnnorexa [JOK

10 MaTepHAIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro tsaroreHus. Cuna

11 Tskectd. [lepsas KocMuYecKast bubmiorexa [IOK
CKOPOCTD https://m.edso0.ru/ff0c3d00
Cuna ynpyrocru. 3akoH I'yka. Bec bubnuorexa [IOK

12 Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoapuuueHT tpenus.

13 Cuna conpoTUBIEHUS IPU IBUKEHUU Brbmmotexa LIOK
TeJla B KUKOCTH M Ta3e https://m.edsoo.ru/ff0c3f76
[ToctynarensHOE 1 BpaliaTeabHOE

14 JIBIDKEHUE a0COIIOTHO TBEPJIOTO Tea. Bu6nuoreka [IOK
MowmenTt cunsl. Ilnedo cunsl. Ycaous https://m.edsoo.ru/ff0c41a6
paBHOBECHsI TBEPAOIO TENA
HNMnynsc MmaTepralbHON TOYKH,

15 CUCTEMBI MaTEpUAJIbHBIX TOUEK. Bu6morexa IIOK

Nmnynbe cuibl. 3aKOH COXpaHEHUs
uMmnyibsca. PeakTuBHOE JBUKEHHE

https://m.edsoo.ru/ff0c43d6
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PaboTa 1 MOIIHOCTb CHIIBI.
Kunerndeckas sHeprust MaTepuaabHON
Touku. Teopema 00 u3MeHEeHUN
KHMHETUYECKOW SHEPruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

17

HOTeHHI/IaHBHaﬁ OHEPIus.

bu6mmoreka [IOK

[ToreHuuanbHas SHEPTUs YIIPYTo
ne(OpMUPOBAHHON MPYKUHBI.
[ToreHuuanbHas SHEprus Tena BOIU3U
MOBEPXHOCTU 3eMITU

https://m.edsoo.ru/ffOc461a

18

[ToreHunanbHbIC U HEMOTEHIMAIbHBIC
cubl. CBs3b pabOTHI
HEMOTEHUUAIbHBIX CUJI C U3MEHEHHUEM
MEXaHUYECKOM SHEPTUU CUCTEMBI TeTl.
3aKOH COXpaHEHUs1 MEXaHUYECKOMN
SHEPTUU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGoparopHas paboTa
«HccnenoBanue cBsi3u pabOTHI CUIIBI C
U3MEHEHHEM MEXaHUYEeCKOU SHEPTUU
TeJla Ha IPUMEpEe PACTHKEHUS
PE3MHOBOTO KI'yTa»

20

KonTpomnpHas pabota mo Teme
«Kunemaruka. JlnHamuka. 3aKoHbI
COXPAHEHHUS B MEXAHUKE

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

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHOKHHETUYECKON TEOPHUH.
BbpoyHnosckoe neuxenue. Auddys3us

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4dc?2
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Xapakrep JBUKEHUS U
B3aMMOJCHCTBHUS YaCTHUI] BEIISCTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN U
TBEPIABIX TEN

23

Macca mounekyin. KonuuectBo
BemlecTBa. [locrosuHas ABoraipo

24

TermnoBoe paBHOBecue. TemnepaTypa
u e€ n3mepenue. lllkana remmeparyp

Ienascus

25

HUneanpuerii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TemrepaTypa Kak Mepa
CpeaHEel KHHETHYECKOM SHEPrUun
JBUKEHUSI MOJIEKYJI. Y paBHEHHUE

MenaeneeBa-Knanelipona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lambToHa. ["a30BbIC 3aKOHBI

28

JlaGopaTtopHnast pabota
«HccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpamMu COCTOSTHHS
Pa3peKEHHOTO Ta3ay

29

I/ISOHpOI_ICCCBI B UACAJIBHOM ra3€ M ux
rpa(bnqecxoe MMpEaACTaBJICHUC

bubmuoreka [JOK
https://m.edsoo.ru/ff0c570e
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BHyTpenHsis sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
cnocoObl €€ n3menenus. Konnuectso

30 bubmuoreka [JOK
TCIUIOTEL 1 paboTa. BHYTpeHHs https://m.eds00.ru/ff0c5952
SHEPrHsl OJJHOATOMHOTO UCATLHOTO
raza

bubmuorexa [JOK

31 Buzp1 Tenuionepenatiu https://m.eds00.ru/ff0c5¢36
Y enbHas TEIUIOEMKOCTh BEIIECTBA.

32 KonnuecTBo TEIIoTh IpH bubmorexa [IOK
Teronepenaye. AnuadaTHbIN IpoLece https://m.eds00.ru/ff0c5c36
IlepBblii 3aKOH TEPMOJAMHAMUKH U €r0 bubnnoreka [JOK

33 https:
IIPUMEHEHHE K U30IpoLeccaM ps://m.edsoo.ru/ffOc5efc

34 Heob6patumocTs mporieccoB B bubnuotexa [JOK
npupoze. Bropoii 3akoH https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHN
[Mpunnun nevictus u KIIJ TrermoBoit bu6mmoreka [IOK

35 MAaIlIAHBI https://m.edsoo.ru/ff0c600a

36 Hukn Kapuo u ero KITJ{
DKOJIOTHYECKUE TTPOOTIEMBI

37 TETUIOIHEPTETHKU

38 O6obmatomuii ypok «MomnekynspHas bubnuorexa [JOK

¢uzrka. OCHOBBI TEPMOAMHAMUKI

https://m.edsoo.ru/ff0c6938
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KonTtponbHast pabora o Teme

39 «Momnekynspras Gpusuka. OCHOBBI Bubmmorexa IIOK
TePMOIMHAMHKIY https://m.edsoo.ru/ff0c6a50
[TapooOpa3oBaHre U KOHIEHCAITUSA. bubmuorexa [JOK

40 Wcnapenue u kunexnue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs U OTHOCUTEJIbHAS

41 BJI&KHOCTH BO31yxa. HachleHHbIi Bubsmorexa [IOK
nap https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucramnmueckue u

2 aMO}')(bHI:Ie Tesna. AHA30TPOTIHS Bu6miorexa [OK
CBOHCTB KpHuCTaI0B. XKujkue https://m.edso0.ru/ff0c65f0
Kkpuctauibl. COBpeMEHHbIE MaTepHUaITbI
[InaBrneHue u KpUCTAIIU3ALIUS.

43 VY nenpHas TEMIOTA IUIABICHUS. Bubmorexa [IOK
Cy6umanus https://m.edsoo.ru/ff0c6708

bu6mmoreka [JOK

a4 YpaBHeHHE TEIUIOBOro Oananca https://m.edsoo.ru/ff0c6820
DneKkTpu3zanus Tei. DNeKTPUIECKU bubnmnoreka [JOK

45 3apsn. JIBa BUa DIEKTPUYECKUX https://m.edsoo.ru/ff0c6bcc
3apsIoB
[TpoBOHHKH, TUIICKTPUKH U

46 MOJTYIIPOBOTHUKH. 3aKOH COXPaHCHHSI Bubmoreka [OK

QJICKTPHUYCCKOI'0O 3apsaa

https://m.edsoo.ru/ffOc6bcc
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B3aumoneiictBue 3apsiioB. 3aKOH

47 Kynona. Todyeunslii 2eKTpU4YECKU bubnnorexa LIOK
sapsn https://m.edsoo.ru/ff0c6ced
Hanpssk€HHOCTB 2IEKTPUYECKOTO

48 noss. [IpuHnmn cyne}i)nosnunu Bu6mioreka [JOK
SNEKTPHYECKUX ToJIeH. JInHum https://m.edsoo.ru/ffoc6df2
HaIPsHKEHHOCTH
Pabora cui anekTpocTaTHueCcKOro

49 nons. [Torennuman. Paznocts Bubsmorexa [IOK
[OTEHIHATOB https://m.edsoo.ru/ff0c6f00
[IpoBOTHUKY ¥ TUDTIEKTPUKH B

50 3JIEKTPOCTATHYECKOM IOJIE. bubmorexa LIOK
JIHDJIeKTpUHeCKast IPOHHIIAEMOCTD https://m.edsoo.ru/ff0c7018

. bubnuoreka [IOK

o1 IneKTpoEMKOCTS. KoHaeHcaTop https://m.eds00.ru/ff0c7126
ONEeKTPOEMKOCTH MIOCKOTO

52 KOHJIEHCATOPA. DHEPTHs 3aPSHKEHHOTO Brbmmorexa LIOK
KOHJIEHCATOPA https://m.edsoo.ru/ff0c72c0
JlaGopatopHas pabota "H3mepenue

53 3JIEKTPOEMKOCTH KOHAeHcaTopa'
[TpuHIMIT NENCTBUSA U IPUMEHEHUE

- KOHJICHCATOPOB, KOMTUPOBAITEHOTO

ammapara, CTpyHHOTro IpUHTepa.
DneKTpocTaTHIecKast 3allnTa.
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3azemiieHue AIEKTPOnpruOOpOB

55

DJIEKTPUUYECKUH TOK, YCIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conpotusnenue. 3akon Oma jist
y4acTKa [enu

56

HOCJIG,I[OB&TGJIBHOG, mapajujicibHOC,

CMCHIAHHOC COCAMHCHUC ITPOBOAHHUKOB.

JlaGopaTtopHast pabora «3yuenue
CMEIIIAaHHOTO COCIMHCHHUS
PE3UCTOPOB

0.5

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

57

PabGoTa 1 MOIIHOCTB MEKTPUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

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

58

3akon OMa A7ist OTHOM (3aMKHYTO)
anekTpuueckoii nenu. Koporkoe
3ambIkaHue. JlabopaTopHas pabora
«M3mepenne D/IC nctouHnka Toka u
€ro BHYTPEHHETO COIPOTHBIICHUS

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc7ae0

59

DIeKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METaIJI0B. 3aBUCUMOCThH
COHpOTI/IBJ'IeHI/ISI METAJIJIOB OT
temnepaTypbl. CBEpXIIPOBOAUMOCTh

60

DNEKTPUYECKUH TOK B BAaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB
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[TorynpoBoiHUKH, X COOCTBEHHAs U
npuMecHas mpoBoAUMOcCTh. CBoiicTBa

bubmuoreka [JOK

61 p—n-nepexoza. IlonynpoBoaHHKOBbIC https://m.edsoo.ru/ff0c84ae
IPUOOPHI
DJIEKTPUYECKUI TOK B pacTBOpaX U

6 pacrmiaBax 3JIeKTPOJIUTOB. Bu6mmorexa [IOK
DNEeKTPOIMTHYECKAs TUCCOLIUALIHS. https://m.edsoo.ru/ff0c82ba
DnekTponus
DNeKTPpUYECKHUI TOK B razax.

63 CamocTosTenbHBIN U bubnuorexa [JOK
HECAMOCTOSITENbHBIN pa3psa. MoaHus. https://m.edsoo.ru/ff0c84ae
[Lmazma
DneKkTpudeckue npudopsl U

64 YCTPOMCTBA U UX MPAKTUUECKOE Bu6muorexa [JOK
npumenenue. [IpaBuia TEXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
O6o06maromuit ypok bubnunoreka [JOK

65 «DNEKTPOAHHAMUKAY https://m.edsoo.ru/ff0c88be
KonrtponbHas pabora no teme

66 «Qnekrpocratuka. [TocTosHHBIN Bu6mnorexa LIOK
JJIEKTPUUECKUH TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX Cpeaax»

67 PesepsHsliil ypok. KonTponbHas pabota bubnnoreka [JOK

o Teme "DIeKTpoaguHaMuKa"

https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56

PezepBHbIil ypok. O000marOmuil ypok bubnuorexa [JOK

68 o TeMam 10 kiacca 1 0 0 https://m.edsoo.ru/ffOc8f6c

OBULIEE KOJIMYECTBO YACOB I10
I[MPOT'PAMME 68 4 4
11 KUIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Tema ypoka Aara tidponbie
w/n yp Beero Konrpoasnsie | Ilpakrnyeckue H3ydeHHst | OOPa3OBATENbLHbIE
padoTsI padoTsI pecypesl
[TocTosiHHBIE MAarHUTBI U UX
B3anMo/ieiicTBie. MarHUTHOE MOJIe. Bubsnuorexa LIOK

1 BexTop MarHuTHOM HHAYKIMH. JIMHIN 1 https://m.edsoo.ru/ff0c9778
MarHUTHON WH]TYKITUU
MarsuTHO€ noJje NpOBOJHUKA C

) TokoM. OmbIT DpcTeaa. 1 Bub6imoreka LIOK
B3anmopeiicTBre NpoOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTtopHas pabota «3yuenue bubnuotexa [JOK

3 MAarHUTHOTO NOJIL KaTyIIKH C TOKOM» 1 1 https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuita Ammepa.

4 JlaboparopHast pabora 1 1 bubnmoreka [JOK
«MccnenoBanue NeHCTBHS https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM»
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JleiicTBMe MarHUTHOTO IIOJIS Ha
JBIDKYIIYIOCS 3apsSHKCHHYIO YacTHILY.
Cuna Jlopenna. Pabota cuibl
Jlopenua

bubmuorexa [JOK
https://m.edsoo.ru/ff0c9df4

OnexTpoMaruuTHas HHAYKuus. [lotok
BEKTOpa MarHUTHOU uHAyKuuu. 31C
MHIYKIHMU. 3aKOH 3JIEKTPOMarHuTHOU

unaykuun Oapanes

Jlaboparopuas pabora
«HccnenoBanue sIBICHUS
3HeKTpOMaFHHTHOﬁ HHIAYKIOUW

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

NHaykTUBHOCTD. SIBIICHUE
camonHAyKIuu. I1C caMOMHIyKITUH.
DHeprusi MarHUTHOTO TIOJISl KaTYIIKU C
TOKOM. DJIEKTPOMAarHuTHOE o€

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

TexHuueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb,
YCKOPHUTENH dJIEMEHTAPHBIX YacTHLI,
WHIYKIMOHHAs I1€Yb

10

Oo6oOmaromuit ~ ypok  «MarHutHoe
noJje. DJIeKTPOMarHuTHas HHIYKIHS

bubnunorexa LIOK
https://m.edsoo.ru/ffOcab82
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11

KonrponsHas pabora o Teme
«MarauTHoe moiJe.
DneKTpoOMarHuTHasT MHIYKITHS

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CB0OOOIHBIC MEXaHHYECKUE
KosieOanust. apMoHUYECKHUEe
KoJicOaHust. YpaBHEHUE
TapMOHHYECKHUX KOJIeOaHUH.
[IpeBpaienue sHepruu

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

13

JlaGoparopHnas pabota
«MccnenoBanne 3aBUCUMOCTH
MeprojIa MaJIbIX KoJIeOaHMH rpy3a Ha
HUTH OT JUTUHBI HUTH W MacChI TPy3a»

14

Konebarenbublit KoHTYp. CBOOOIHBIE

bubmuoreka [{OK
https://m.edsoo.ru/ffOcb820

QJICKTPOMArHUTHBIC KOoJIeOaHHS B
nacajibHOM KoJIeOaTeIIbHOM KOHTYpC.
Amnagnorus MCKAY MCXaHUYCCKUMHU U
SJICKTPOMAroHuTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akoH
COXPAHEHHUS SHEPTUU B UJI€ATBHOM
K0J1e0aTeIbHOM KOHTYpE

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcb9c4
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IIpencrasnenue o 3aTyxaromux
KoseOaHusX. BolHyKIEeHHbIE
MeXaHH4eCKHe Kojaebanus. Pe3oHanc.
BoIHYX1ICHHBIE 2JIEKTPOMArHUTHBIE
KoJIcOaHHSs

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsblit Tok. CUHYCOUJAJIbHBII
MEpEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOI0 TOKa. AMIUITUTYAHOE U
JICHCTBYIOIIEE 3HAYEHUE CHIIbI TOKA U
HaIlpsKEHUS

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponsBoxactso,
neperaya u norpedaeHue
JIEKTPUYECKON SJHEPTUN

19

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,

reHeparopa NepeMeHHOr0 TOKa, JTMHHUI

ANIEKTpornepeaay

bubmnoreka IIOK
https://m.edsoo.ru/ff0cc324

20

DKOJOTrH4eCKHe PUCKU TpU
IIPOU3BOJICTBE AIEKTPOIHEPIUH.
KynbTypa ncnonb3oBanus
3JIEKTPOIHEPTUU B MOBCEIHEBHOM
KU3ZHU

21

MexaHn4uecKne BOJIHBI, YCJIOBUSA
pacnpoctpanenus. [lepuoa. CkopocThb
pacupocTpaHeHU U JJINHA BOJIHBI.
HonepeqHHe " IPOJ0JIBHBIC BOJTHEI

bubanoreka LJOK
https://m.edsoo.ru/ffOcca54
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3ByK. CKOpOCTb 3BYyKa. | pOMKOCTh

bu6nmoreka [IOK

22 3ByKa. Bricora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DJNeKTpOMarHuTHbIE BOJIHBI, UX

23 cBoiicTBa M ckopocTk. [llkana bubsmorexa LIOK
IEKTPOMATHHTHBIX BOJIH https://m.edsoo.ru/ffOccfe
[TpuHIUTIBI paAMOCBSI3U U

24 TeneBuAeHus. Pa3BuTne cpeacts
cBA3u. Paguonokanus
Konrponsnas pabdora «Konebanus u Bu6mmoteka [JOK

25 BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpsamonnHENHOE pacpoOCTpaHEHHE

26 CBeTa B OJJHOPOAHOMH cperie. Bubmmoreka [JOK
Toueunslit ucTOYHUK cBeTa. Jlyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxxeHue cBeTa. 3aKOHBI OTPaKEHUS

27 ceera. [TocTpoenue n300paKeHnii B bubsmorexa LIOK
ITOCKOM 3epKajie https://m.edsoo.ru/ff0cd4e0
[Ipenomnenne ceera. [lonHoe

28 BHYTpEeHHee oTpaxeHue. IIpenenbHblil Bu6moreka [OK
yroJ HOIHOTO BHYTPCHHETO https://m.edsoo.ru/ffOcd7f6
OTpaKEHHSI
JlabopatopHas paborta «M3mepeHue bubnuoteka [JOK

29 MOKA3aTeJis IPEIOMIICHHST CTEKIIA» https://m.edsoo.ru/ff0cd67a

30 JIunssl. [Toctpoenue n3obpaxxeHuil B bubmuorexa [IOK
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nH3e. Popmysia TOHKOM JIMH3HI.
VYBenu4eHue JIUH3bI

https://m.edsoo.ru/ffOcddle

31

Jlaboparopnas pabota
«HccnenoBanne CBOMCTB
M300paXKEHUI B TUH3AX»

32

Hucnepcus cera. Cl0HBIN COCTaB
oenoro ceera. L{er. JlabopaTopnas
pabota «Habmonenne aucnepcuu
CBETa»

33

Wutepdepennus cera. Audpaxius
cera. JudpaknuonHas pemerka

bubnunoreka LIOK
https://m.edsoo.ru/ffOced22

34

HOHepe‘IHOCTb CBCTOBBIX BOJIH.
HOJ'ISIpI/ISaI_II/ISI CBC€Ta

bubnuoreka [IOK
https://m.edsoo.ru/ffOcf02e

35

Ontuyeckue mpuOOPsI U yCTPOHCTBA U
yCJIOBHS UX O€30MaCHOr0 MPUMEHEHUS

36

FpaHI/IIII)I MMPUMCEHUMOCTHU

KJIaccnuecKor MexaHukH. [locTynarsl

CIELUAJIbHON TEOpUHU
OTHOCHUTEIILHOCTH

bubmmoteka IIOK
https://m.edsoo.ru/ff0cf862

37

OTHOCUTENBHOCTh OOAHOBPEMCHHOCTH.

3ameJieHre BpEMEHH U COKpAIlEHUE
JUINHBI

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcfa42

38

OHeprust ¥ UMINYJIbC PENSTUBACTCKON

yacTULbl. CBSA3b MAcChl C SHEPTHEN U
HMITYJIbCOM. DHEPTUs MOKOs

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcfc68
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Konrponsnas padora «OnTHKa.

39 OCHOBBI ClIEIUATBHON TEOPHU BH6J?H0TeKa HOK
OTHOCHTEILHOCTIY https://m.edsoo.ru/ffOcf6f0
®otonsl. Dopmyna [lnanka. Dueprus bubmuorexa [IOK

40 Y UMITYJIBC (JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHUE

41 porosdpdexra. OnpiTer A. T. Bubmoreka [IOK

https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl poTtorddekra. YpaBHEHUE
42 Diinmreiina 11 Gorodddexra. brbmorexa [IOK
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» dhotorpdexra
JaBnenne cBera. Onbiter I1. H.
43 Jle6eneBa. XuMuueckoe aeiicTBue Bubmmorexa [IOK
https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoucTsa u
MPaKTUYECKOE TPUMEHEHHE!
44 ¢dboTorMeMEeHT, POTOAATUHK,
CONHeYHas OaTapesi, CBETOUO]T
Pemenue 3agad mo reMe «DI1€MEHTHI but6mmorekxa [IOK

45 KBaHTOBOM ONTHKHW) https://m.edsoo.ru/ff0d0302
Monpens atoma TomcoHa. OnBITE

46 P b i bubmuoreka [{OK

C3EPQOPAA O PACCEATHIO QrHacTHIL https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNb aToMa
but6mmoreka [IOK
47 ITocrynartel bopa

https://m.edsoo.ru/ff0d0afa
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W3nyuenue u normnouieHue GoTOHOB

48 IPU IIEPEXOJIE aTOMa C OJHOI0 YPOBHS Bubnmoreka [OK
SHEpTHH Ha APYroii. BUIIBI CIEKTPOB https://m.edsoo.ru/ff0d0afa
BonnoBbie cBoMCTBa yacTuil. BoJHbBI

49 ne Bpoitst. KopryckynsipHOBOIHOBOIH Bubmuorexa IIOK
nyamnam. CIOHTaHHOE H https://m.edsoo.ru/ff0d0Oca8
BBIHY)KJICHHOE U3JTyYCHHE
OTKpbITHE PATUOAKTHBHOCTH. OTBITHI

50 Pesepdopa 110 onpeneeHrio cocTaBa Bubnuoreka [IOK
PaIHOAKTHBHOTO H3/TyYEHHs https://m.edsoo.ru/ff0d0fd2
CgoiictBa anbda-, 6era-,
raMMau3iy4eHus. BiusHue

51 PalMOAKTUBHOCTHU Ha KHBBIC
OpPTaHU3MBI
OTKpbITHE IPOTOHA ¥ HEUTPOHA.

52 N3otonsl. Anbga-pacna. bubmuoteka [IOK
ONEKTPOHHBIA U O3UTPOHHBIN https://m.edsoo.ru/ff0d1162
Oerapacmaj. ['amma-u3nydeHue
DHeprus CBS3M HYKJIOHOB B spe.

Snepubie peakuuu. S nepHbIin
53 peaxtop. ITpo6aeMsl, IepCreKTHBE, bubanorexa LIOK

AKOJIOTUYECKHUE aCIEKThI SIAEPHOU
SHEPreTUKHU

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble YacTulbl. OTKpBITHE
o3uTpoHa. MeTobl HAOMIOACHUS U
pEerucTpamuu dJIeMEHTAPHBIX YaCTHII.
Kpyrasiit ctonn «@yHaaMeHTalbHbIE
B3auMoercTBUA. EnuHCTBO
(bu3nYeCcKOil KapTUHBI MUPa

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nnoro He6a. Co3Be3nus,
SIpPKUE 3BE3/IbI, TJIAHETHI, UX BUIUMOE
nBrokenne. CoHeyHas cucreMa

56

Connne. ConHeuHas aKTHBHOCTb.
Ncrounuk sHepruu CosHua u 3BE3]1

57

3BE37bl, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/1bI IIABHON
IIOCJIE0BATENBHOCTH. BHYTpeHHEE
cTpoeHue 3B€311. CoBpeMeHHbIE
MIPE/ICTaBICHUSI O IPOUCXOXKJICHUU U
sposrrornu CoutHIIa U 3BE3

58

Muneunsiii [lyte — Hama I'anakTuka.
ITonoxxenne u nBuxenne CosHLa B
lNanaktuke. ['anaktuku. Y€pHbIe IBIPHI
B s/Ipax rajJakTHK

59

Bcenennas. Pas0oeranne ragakTHK.
Teopus bonpmoro B3peIBa.
PennkroBoe uznyuenue.
MeraranakTuka

60

Hepemennsie mpobieMbl acCTpOHOMUHT
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61

KontponbHas pabora  «DIeMEHTHI
aCTPOHOMHUU U aCTPOPHUIUKI

62

O6o0maromuii ypok. Poib ¢puszuku u
aCTPOHOMHUHU B SKOHOMHYECKOH,
TEXHOJIOTHYSCKOM, COITMATbHON 1
ATUYECKOH chepax NesaTeTbHOCTH
YyeJIoBEKa

63

O6o6maromuii ypok. Pois u MecTo
(bHU3UKK U aCTPOHOMHUH B
COBPEMEHHOM HAyYHO! KapTHHE MUPa

64

O6o6maromuii ypok. Pois
¢buznveckoii Teopun B HopMupoBaHUH
MPECTaBICHUN O (PU3HUIECKON
KapTUHE MHUpa

65

O6o0matomuii ypok. Mecto
(bu3nyecKoil KapTUHBI MUpa B 0011IEM
Py COBPEMEHHBIX
€CTECTBEHHOHAYYHBIX IIPECTaBICHUN
0 MpUpoe

66

PesepBHBI ypok. MarHuTHOE 10JI€.
DJIEKTpOMarHuTHask UHIYKIUS

67

PesepBubIil ypok. Ontuka. OCHOBBI
CIIEUaTIbHON TEOpUHr
OTHOCHUTEIIbHOCTH




Pesepnbiii ypok. KBanToBas pusuka.

68 DIIeMEHTHI aCTPOHOMUY U 1 bubmoteka [IOK
acTpOPHU3UKH https://m.edsoo.ru/ff0d1784
OBHIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHAUJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

https://resh.edu.ru/

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET
https://lesson.edu.ru/03/07

https://resh.edu.ru/
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