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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (usuke 0a30BOro ypoBHS Ha YpPOBHE CpPEIHEro OOIIero
oOpa3zoBaHusi pa3paboTaHa Ha OCHOBE IIOJIOKEHUH W TpeOOBaHUN K pe3ysibTaram
OCBOEHHMSI OCHOBHOW 00pa3oBaTelbHOM nporpaMmsl, peactasieHHbix B GI'OC COO, a
Takke ¢ ydétoM eaepanbHOH pabouell HporpaMMbl BOCHUTAHHUS WU KOHIECHIHH
npenojaBanust yuyeOHOro mnpeamera «Pusnukay B 00pa3oBaTENbHBIX OpraHU3aIUsaX
Poccuiickoii @enepannu, peatn3yonnX OCHOBHbIE 00pa30BaTEIbHbIE IPOTPAMMBI.

Conepxanue mporpaMMmbl 1o  (GU3MKE HampaBieHO Ha (OpMHUpPOBaHUE
€CTECTBEHHO-HAYYHOU KapTuHbI Mupa odyyatomuxcs 10—11 kmaccoB npu 00ydeHuu ux
¢u3nke Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-AESITEIIBHOCTHOIO MOJIXO/a.
[Iporpamma no ¢usuke coorBeTcTBYyeT TpeboBaHusiM ®I'OC COO k miaHUpyeMbIM
JUYHOCTHBIM, TPEIMETHBIM W MeETalpeAMETHBIM pe3yjbTaTaM OOYy4YeHHs, a TaKkKe
YUYHUTHIBAET HEOOXOAUMOCTh peaJu3allid  MEKIPEAMETHBIX CBA3€Hd (U3UKUA C
€CTECTBEHHO-HAYYHBIMU Y4YEOHBIMH MNpeaMeTaMd. B Hell ompenenstoTcsi OCHOBHBIE
el U3ydeHus: (PU3MKKM Ha YPOBHE CpPEIHEro oOIIero oOpa3oBaHUsl, MIAHUPYEMbIC
pe3yJIbTaThl OCBOCHUS Kypca (PU3UKU: TMYHOCTHBIE, METAIIPEIMETHBIE, IPEIMETHBIE (Ha
0a30BOM YpOBHE).

[Iporpamma 1o pu3MKe BKIIIOYAET:

e IUIAHUPYEMBbIE PE3yIbTaThl OCBOECHHUS Kypca (PU3UKK HAa 0a30BOM YpOBHE, B TOM

quClie IPEeIMETHBIE PE3YIbTAThI 10 TOAaM 00yUYeHHUS;

e cozepkaHue yueOHoro npenmMera «Puznka» mo rojgaM o0yueHusl.

®duszuka Kak Hayka o HanboJiee OOUIMX 3aKOHAX MPUPOJbI, BHICTYIAs B KAaueCTBE
y4eOHOro mpeaMera B IIKOJIE, BHOCUT CYIECTBEHHBIM BKJIAJ B CHUCTEMY 3HAaHUU 00
okpyxatomeM wmupe. IlIkonpHBIM Kypc (U3MKH — CHUCTEMOOOpa3yIOImUil IS
€CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3NUYECKUE 3aKOHBI JIEKAT B
OCHOBE TIPOIIECCOB M SIBJICHUM, H3yYaeMbIX XHUMHEH, Owosorueit, GusndeckKon
reorpadueil U actpoHomuel. Vcnonb30BaHMEe W aKTUBHOE NPUMEHEHUE (PU3UYECKHUX
3HAHUI OmpenensieT XapakTep M pa3BUTHE pPa3HOOOpa3HbIX TEXHOJOTHd B cdepe
SHEPreTUKH, TPAHCIOpPTa, OCBOEHUS KOCMOCA, MOJIyYEHHS HOBBIX MaTepUaloB C
3aJJaHHBIMU CBOWCTBaMU U Jpyrux. M3ydeHuwe (u3MKuM BHOCUT OCHOBHOM BKIJIAJ B
dbopMHpoBaHrE €CTECTBEHHO-HAYYHON KapTHUHBI MUpPa 00yJaromuxcs, B hopmupoBanue
YMEHUM TMPUMEHSATh HAy4YHBIM METOJl TO3HAHMS TMPU BBINOJHEHUH HMH YYCOHBIX
HWCCIIeTOBaHHUM.

B ocHoBy kypca ¢usuku uisi YpOBHSI CpPEIHETO OOIIero 0O0pa3oBaHUs MOJIOKEH
PAI UEH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 IOCTPOECHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEMl Kypc SBISETCA JIOTHYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX pa3leioB (U3MKH, BKIHOYAET Kak
BOIPOCHI KJIACCUYECKOH, TAK U1 COBPEMEHHOM (DU3UKHU.



Hoesn cenepanuzayuu. B cOOTBETCTBUH C HEW MaTepHall Kypca PU3NKU 00beTUHEH
BOKpYr ¢usnyeckux Tteopuil. Bemymum B Kypce sBiugerca (popmupoBaHHe
MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEILIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzanus mnpearonaraeT HCIOJIb30BaHUC
T'YMaHUTAPHOTO MOTEHIMaIa (PU3NUECKON HAyKH, OCMBICIICHUE CBSI3U Pa3BUTHS (HU3UKU
C pa3BUTHEM OOIIECTBAa, a TAaKXE C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U
HKOJIOTMYECKUMU TIPOOIIeMaMHu.

Hoes npuxnaonoti nanpasnrennocmu. Kypc GbU3uKH mpesanonaraetT 3HaKOMCTBO €
MIUPOKUM KPYTOM TEXHUYECKUX M TEXHOJOTHYECKUX MPUIIOKEHUN M3YUYEHHBIX TEOpUid
U 3aKOHOB.

Hoes  skonoeuzayuu  peamuszyeTcs  IOCPEACTBOM  BBEIECHHUS  DJIEMEHTOB
coJlepKaHUsl, MOCBSIIEHHBIX 3KOJOTMYECKHM IpOOJeMaM COBPEMEHHOCTH, KOTOPbIE
CBS3aHbl C pa3BUTHEM TEXHHUKM U TEXHOJOTMM, a Takke OOCYXIeHUs MpodiieM
palOHaIBHOIO MIPUPOIOIOIB30BAHUS U SKOJIOTHYECKONW O€301aCHOCTH.

CrepxHEBbIMU 3JEMEHTaMU Kypca (U3UKM Ha YPOBHE CpEIHEro OOIIero
oOpa3zoBaHus SBIAIOTCS (u3nueckue Teopun ((OpMHUPOBAHHUE MPEACTABICHUN O
CTPYKTYpe TOCTpOEHHUS (PU3UYECKON Teopuu, poiu (yHIAMEHTAIbHBIX 3aKOHOB H
IPUHIIMIIOB B COBPEMEHHBIX MPEICTABICHUSAX O MPHUPOJAE, TPAHULAX IPUMEHUMOCTH
TEOpUH, 15l OMUCAHUSI €CTECTBEHHO-HAYUHBIX SBJICHUH U MIPOLIECCOB).

CHCTeMHO-AesTENbHOCTHBIN MOJX0/T B Kypce (PU3UKHU peamu3yeTcsl MPekIe BCEro
3a CYET OpraHU3alMK SKCIEPUMEHTAIBHON AeSTENbHOCTH 00yyatomuxcs. s 6a3oBoro
YpOBHS  Kypca (U3MKM — OTO  HUCIOJB30BaHHWE CUCTEMBbl  (DPOHTAIBHBIX
KPaTKOBPEMEHHBIX 3KCIEPUMEHTOB U J1a0OpaTOPHBIX pabOT, KOTOPBIE B MIPOrpaMMe IO
¢dusrKke 00beTMHEHBI B OOIINI CTUCOK YYCHUUECKUX MPAKTHYECKUX paboT. Beigenenue
B YKa3aHHOM IepeyHe JIa0OpaTOPHBIX pabOT, MPOBOJMUMBIX JUJISi KOHTPOJIA U OICHKH,
OCYUIECTBJISIETCS YYaCTHUKAaMU 00pa30BaTENIbHOTO Mpoliecca UCXOAsl U3 0COOEHHOCTEM
TUTAaHUPOBAHUS M OCHaIeHus kabunera gusuku. [Ipu aTOM obecnieunBaeTcsi OBIaACHUE
OoOy4YarolMMUCS YMEHUSIMH TPOBOJAUTH KOCBEHHbBIE HW3MEPEHMS, HCCIIECIOBAHUSA
3aBUCUMOCTEl  (DU3MYECKUX BEJIMYMH U T[OCTAaHOBKY OIBITOB IO IPOBEPKE
PENJIOKEHHBIX TUIIOTES.

bosibiioe BHUMaHNE yIenseTcs peLeHUI0 PaCUETHBIX U KaUYeCTBEHHBIX 3a1ay. [1pu
3TOM JUIA PacyE€THBIX 3aJad IPUOPUTETOM SIBIAIOTCSA 3aJauyd C SIBHO 3aJlaHHOMN
¢uznyeckoi  MoOJENbIO, MO3BOJISIIOIIME NPUMEHATh  HM3yYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO paszfena Kypca, Tak U MHTErpUpysl 3HaHUS U3 Pa3HBIX
paznenoB. [l KaueCTBEHHBIX 3a]a4 MPUOPUTETOM SBIISIIOTCA 3aJaHHs HA OOBbsICHEHUE
NpoTeKaHus: PU3NYECKUX SIBJICHUM U MPOLIECCOB B OKPYXAlOUIeH *KU3HU, TpeOyromue
BbIOOpa (HU3HUECKON MOJENHN JUI CUTYalUU TPAKTUKO-OPHUEHTHPOBAHHOTO XapaKkTepa.

B cootBerctBum ¢ TpeboBanusimu OI'OC COO k mMarepuaabHO-TEXHUUYECKOMY
oOecrieyeHn0 y4eOHOro mporecca 0a30Bblii ypoBeHb Kypca (U3UMKM Ha YPOBHE



cpenHero obiero o0pa3oBaHus JOHKEH U3YYaThCsl B YCIOBUAX MPEIMETHOTO KaOuHeTa
GU3MKK WM B YCIOBHUSX HUHTETPUPOBAHHOTO KaOWMHETa MPEIMETOB €CTECTBEHHO-
HayyHOro IMKiIa. B kabuHeTe (QU3MKU MOMKHO OBITH HEOOXOIMMOE JIabopaTOpHOE
o0opy0BaHUE [IJIs1 BBITIOJIHEHUSI YKA3aHHBIX B MporpaMme Mo (u3MKe YUYECHUUYECKUX
PAKTUYECKUX padOT U IEMOHCTPAIIMOHHOE 000pY/I0BaHKUE.

JleMoHCcTpannoHHOE 000pyAOBaHKe (HOPMUPYETCS B COOTBETCTBUU C MPHUHIIUIIOM
MUHUMAJIbHON JIOCTATOYHOCTH U OOECHEYMBAECT TIOCTAHOBKY IEPEUUCICHHBIX B
nporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTPALMM JJIS HMCCIEIOBAaHUS M3y4aeMbIX
SBJICHUM U MPOIIECCOB, IMIUPUUECKUX U (PYHIAMEHTAIIbHBIX 3aKOHOB, UX TEXHUYECKHUX
IIPUMEHEHHUM.

JlabopatopHoe 00OpyAOBaHWE JJI1 YYEHHUECKHUX  MPAKTHYECKUX paldoT
dopMupyeTcs B BUJe TEMAaTHUYECKUX KOMILJIEKTOB U O0ECIIEUNBACTCS B pacuére OJHOTO
KOMIUIEKTa Ha JIByX oOOyvaroumxcsa. TemMaTHuecKue KOMIUIEKThI JIabopaTOPHOTO
0o0Opy/nOBaHUSl JOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM  HCIIOJIb30BaHUU
aHAJIOTOBBIX U MU(PPOBBIX MPHUOOPOB, @ TAKIKE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM
B BHJI€ HIU(PPOBBIX TaOOPATOPHUH.

OCHOBHBIMU LIEJISIMU U3y4Y€HHUs PU3UKHU B 001IEM 00pa30BAHUHU ABIISIOTCS:

e (opMHpOBaHHE UHTEPECA U CTPEMIIEHUSI 00YUAIOIIUXCS K HAYYHOMY U3YYECHUIO

IPUPOJIbI, PA3BUTUE UX UHTEIIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

e pa3BUTHE TPEACTABICHUN O HAYYHOM METOJE TMO3HaHUSA U (POpMHUpOBAHUE
MCCIIEIOBATENIbCKOTO OTHOIICHUS K OKPYIKAIOLITUM SIBJICHUSIM;

e (opMHpOBaHHE HAYYHOI'O MHUPOBO33PEHHUS KaK pe3yjbTaTa HU3yYEHHUS OCHOB
CTpOECHUS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3HKHU;

e (opMupoBaHHE YMEHHH OOBSCHATH SBJICHHUS C HCIIOJIb30BaHUEM (PHU3HMUYCCKUX
3HAHUU U HAYYHBIX IOKA3aTEIbCTB;

e (opMmupoBaHHE TPEACTABICHUN O poOIU (U3HKU I Pa3BUTUS APYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTUH.

JlocTmkeHne STuX Lefed o0ecrneunBaeTcs pelIeHueM CIeIyoIMMUX 3a1ady B

nporiecce u3ydeHus Kypca GU3UKU Ha YPOBHE CpeTHEro o0IIero oopa3oBaHus:

e TMPUOOpPETEHHE CUCTEMBbl 3HAHMK 00 OOIMX (U3UUECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOpHSAX, BKJIIOYAas  MEXaHWKY, MOJEKYISIpPHYI0  (U3HKY,
AJIEKTPOIUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPHU3UKH;

e (opmHpoBaHHE YMEHUN NPUMEHATH TEOPETUYECKHE 3HAHUS Al OOBSICHEHUS
¢uzndecKkux SBICHUA B MPUPOAC U ISl IPUHATHS MPAKTUUECKUX PEIICHUI B
IMOBCEJHECBHOM KU3HU;

e OCBOEHHE CTMOCOOOB PEIICHHS Pa3IUYHBIX 3a/a4 C SBHO 33JaHHOU (pr3udecKoi
MOJIETIBIO, 3a/1a4, MOAPAa3yMEBAIOLINX CaMOCTOSITEIbHOE CO3/JaHKe (PHU3HUECKON
MOJIEJIH, aJIEKBATHOM YCIOBUSM 3a/1a4H;



e TMOHMMaHWE (U3NYECKUX OCHOB W TPHUHIIUNOB JCHCTBUS TEXHUUYECKHUX
YCTPOWCTB W TEXHOJIOTHYECKUX IIPOIIECCOB, WX BIWSHHUS Ha OKPYKAIOUTYIO
cpeny,

e OBJIAQJICHUE METOJAMH CaMOCTOSATEIBHOTO IUJITAHUPOBAHMUS U  IPOBEACHHUS
(GU3MUEeCKUX DKCIEPUMEHTOB, aHaldu3a U HMHTEpIpeTanuu HUHPOpMalUH,
ONpEeaEIeHHS JOCTOBEPHOCTH MOIYYEHHOTO pPe3yJIbTaTa;

e CO3J]aHME YCJIOBUU IS Pa3BUTUS YMEHHUH MPOEKTHO-UCCIEAOBATEILCKOM,
TBOPUYECKOU JIEATETLHOCTH.

Ha wusyuenne ¢Qusuku (0a30BBIi ypoBEeHb) Ha YPOBHE CpPEIHEro OOIIero
obpazoBanus otBoautcs 136 gacos: B 10 kimacce — 68 yacoB (2 yaca B Hejenmo), B 11
Kiacce — 68 JacoB (2 Jaca B HEJICINIO).

[Ipemmaraemeiii B mporpamme 10 (GHU3WKE TEPEYCHHb JIAOOPATOPHBIX |
NPAKTUYECKUX padOT SBISETCSA PEKOMEHJOBAHHBIM, YYHUTENb JIEIaeT BHIOOD
OpoBeeHUsT J1abOpaTOPHBIX pabOT W  ONBITOB € YYETOM HWHIUBUIYATBHBIX
0COOEHHOCTEN 00yUarOIINXCS.



COILEPKXAHUE OBYYEHUA
10 KJTACC

Pa3znen 1. ®u3nuka ¥ MeTOAbI HAYYHOI'0 O3HAHMA

dusnka — Hayka o npupoje. Hayunele MeTOABI MO3HAHUSA OKPYXKAOLIErO MUpA.
Ponep »kcriepuMeHTa M TEOpUM B IIPOLIECCE IO3HAHUA IPUPOJBI. OKCIIEPUMEHT B
busuke.

MonenupoBanue (QU3NYECKUX SABIEHUH U TporeccoB. HayuHple TruUmoresbl.
duzuyecknue 3aKOHbI M TEOpUU. [ 'paHHIBI TPUMEHUMOCTH (U3HUECKUX 3aKOHOB.
IIpyHLIMI COOTBETCTBUS.

Ponb 1 Mecto ¢pu3uku B popMHpOBaHNM COBPEMEHHOW Hay4YHON KapTHHBI MUpA, B
MIPAKTUYECKON AEATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AHanoroBble 1 HU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aABUWKEHHE. OTHOCUTENBHOCTh MEXAHUYECKOTO  JBUKEHHS.
Cucrema otcuéra. TpaekTopusi.

[Tepemenienue, CckOpocTh (CpedHsii CKOPOCTb, MIHOBEHHAsl CKOPOCTb) U
YCKOPEHHE MAaTepUuaibHOW TOYKH, HUX TMPOEKIIMU Ha OCH CHCTEMbl KOOPAUHAT.
CioxxeHue nepemMeneHnil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE U PpPaBHOYCKOpPEHHOE TMPSMOJIMHEWHOE JBIKeHHe. ['paduxu
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTU, YCKOPEHUSI, IIyTU U MEPEMEIICHUSI MaTepUalbHON
TOYKH OT BPEMEHH.

CBobOosHOE TIasieHue. Y CKOpeHUe CBOOOIHOTO MaiCHUs.

KpuBonuuenHnoe nBuxkeHue. JIBUKEHHE MaTepUaibHOM TOYKHU IO OKPYKHOCTH C
MTOCTOSTHHOM IO MOJIYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHAsT CKOpOCTh. Ilepros
1 yacTtoTta obparieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckre ycTpoNCTBa U MPAKTHUYECKOE MPUMEHEHUE: CIHUAOMETP, ABUKCHUE
CHapsI0B, IICTTHbIC U PEMEHHBIC MEpEeIayu.

Jlemoncmpayuu

Mogens cHuCTEMBI OTCYETA, WILTIOCTpAIUsl KUHEMATUYECKUX XapaKTEePUCTUK
JBHKCHUSL.

[IpeobpazoBanyie ABUAKEHUN C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pPa3pe’KEHHOM MPOCTPAHCTBE.

HaGnronenue paBwkeHUss Tema, OpPOMIEHHOTO TIOA YIJIOM K TOPU3OHTY W
TOPU30HTAIBHO.

N3mepenue yckopeHusi CBOOOHOTO MaACHUS.



Hanpagienue ckopocTy npu ABUKEHUH MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

N3yueHne HEpPaBHOMEPHOTO JBHXKEHUS C LEIBI0 ONPEICICHUS MIHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOLIEHHUS MEXAY IIYyTAMH, HPOWICHHBIMM TEJIOM 34
MOCJIEIOBATEIbHBIE PABHBIE IPOMEXKYTKH BPEMEHH ITPU PABHOYCKOPEHHOM JIBUKEHHUU C
HAYAJIBHOM CKOPOCTBIO, PABHOW HYIIIO.

N3ydenne NBMKEHHUS IAPUKA B BA3KOM )KUIKOCTH.

N3yuenune aBMxKEHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Iprammn otHocuTensHOCTH ['amunes. Ilepseii 3akoH Herotona. MHepunanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoil 3akoH HeroToHa aiis
MarepuaibHOU TOUKU. Tpernii 3akoH HproTOHA 1UIs1 MaTepraibHbIX TOYEK.

3akoH BceMupHOro Tsrorenud. Cuina tspkectu. [lepBast kocMuyeckas CKOpOCTb.

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

Tpenue. Buasl TpeHusi (mokosi, cCKoJibkeHus, kadueHusi). Cumna Tpenus. Cyxoe
TpeHue. Cuiia TpeHusi CKOJIbKEeHUs U cuiia Tpenus nokosi. Koaddumment tpenus. Cuna
COITPOTHUBIICHUS MIPU IBUKECHUU TEJIA B KUIKOCTHU UJIU ras3e.

[locTynarenbHOE M BpalllaTeIbHOE IBMXKEHHE a0COIIOTHO TBEPIOTO TeEa.

MOMEHT CHJTbI OTHOCUTENIBHO OCH BpaiieHud. [linedo cuibl. YcnoBus paBHOBECHS
TBEPIOIO Tea.

TexHuueckne yCTPOMCTBA W NPAKTUYECKOE IPUMEHEHME: IOIIIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHME NHEPIUMN.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIINX TET.

Bropoii 3akoH HerotoHa.

N3mepenue cuit.

CiioxeHune cuil.

3aBUCUMOCTh CUJIbI YIIPYTOCTH OT Ae(OpMaIiii.

HesecomocTts. Bec Tena npu yckOpeHHOM noABEME U TAJCHNH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOTO Tea. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenne nBuxeHust Opycka 1o HaKJIOHHOW MIIOCKOCTH.

UccnegoBanne 3aBUCHUMOCTHA CHJI YNPYTOCTH, BO3HHUKAKOIIMX B NPYXKUHE U
PE3UMHOBOM 00pasiie, OT ux JAehOpMaIIHH.

Hccnenosanue ycioBuil paBHOBECHS TBEPAOTO TENA, UMEIOLIETO OCh BPAICHUS.



Tema 3. 3aKonbl COXpaAHEHUA 6 MEXAHUKE

NMmnynbc MaTepruanbHOR TOUKH (Tea), CHCTEMbl MAaTEPHAIIBHBIX TOYEK. MIMIybc
CWIbl M HW3MEHEHHE HMIYyJbca Teja. 3aKOH COXPAaHEHHs HMMIYJbca. PeakTHUBHOE
JIBHYKEHUE.

PabGora cribl. MOIIIHOCTE CHJIBL.

Kunernueckass 5sHeprusi MaTepHaJIbHOM TOYKH. Teopema 00 W3MEHEHUU
KUHETUYECKOU IHEPTHUU.

[lorenunanbHas 3Heprus. lloTeHumanbHass sHeprus ynpyro JaehopMHUpPOBaHHON
npyxusbl. [loTeHIManbHas YHEPTHs Teaa BOJU3U NOBEPXHOCTU 3EMIIH.

[loTeHunanbHble U HENMOTEHUUANbHbIE CUIbl. CBs3b PaOOTHI HEMOTEHLIUAIbHBIX
CHJI C H3MEHEHMEM MEXAHWUYECKOM DHEPrUM CHCTEMBI TeEl. 3aKOH COXPaHEHUs
MEXaHMYECKON IHEPTHH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHHME: BOJIOMET, KOIIED,
MIPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeaktuBHOE 1BUXKEHUE.

[lepexon moTeHLIMAIbHON YHEPTUH B KHHETUUECKYIO M OOPaTHO.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3yuyenune aOCONIIOTHO HEYINPYroro yjaapa € TIOMOMIIbIO JBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3u pabOThl CHIIBI C U3MEHEHUEM MEXaHWYECKOM PHEepruu Tesa
Ha [IpUMepe PACTKEHUS PE3UHOBOIO JKI'yTa.

Pa3znes 3. MousiekyasipHasi pu3uKa 1 TEPMOAUHAMUKA

Tema 1. OcHogbl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUUYECKOW TEOPUU M HX OIBITHOE
o0ocHoBanue. bpoyHoBckoe aBmxenue. Jubddysus. Xapakrep IOBUKEHUS H
B3aUMOJICCTBUS YACTHUI[ BEUIECTBA. MOJIEIM CTPOEHUS Ta30B, KUIAKOCTEU U TBEPIBIX
Tel U OOBSICHEHHE CBOWMCTB BEIECTBA HA OCHOBE 3THUX Mojeneil. Macca u pa3mepbl
MoJsekya. KonnuectBo BemectBa. [locTtositHHas ABoraapo.

TerioBoe paBHOBecue. Temmeparypa u e€ wusmepenue. lllkana Ttemmeparyp
Llenscus.

Mopens uaeanbHOoro raza. OCHOBHOE YpaBHEHHUE MOJEKYJISIPHO-KUHETUYECKOU
TEOPUU HICATTBHOTO ra3a. AOCOIOTHAS TeMIIEpaTypa Kak Mepa CpeHeld KHHETUIECKON
SHEPrUM TEIUIOBOTO ABMKEHUs 4dacTtull ra3a. lllkama temneparyp KenbBuna. ['a3oBbie
3aKkOHbl. YpaBHeHue MeHnneneeBa—Knaneiipona. 3akon JlanpToHa. M3ompoueccel B
UJCAIbHOM T'a3e C MOCTOSHHBIM KOJMYECTBOM BelllecTBa. ['paduueckoe npeacraBiecHue
M30IPOIECCOB: U30TEPMa, U30X0pa, n300apa.



TexHuyeckue ycTporucTBa U MPAKTUUECKOE MPUMEHEHUE: TEPMOMETP, OaApOMETP.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BELIECTBA, (POTOrpaduu MOIECKYI
OpraHUYECKUX COCTUHEHUMN.

OnbIThl 110 U HY3UN KUAKOCTEN U ra30B.

Mopenb O6pOyHOBCKOTO JBHKEHUS.

Mogens onbita llTepHa.

OnBbIThI, TOKa3bIBAIOIIUE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJICUCTBUS.

Mogens, WIUTIOCTpUpPYIOLIas MPUPOAY AABICHHUS I'a3a HA CTEHKU COCYya.

OnbITel, WUIIOCTPUPYIOIIME  YPABHEHHE  COCTOSIHUS —~ HJICAJIBHOIO  rasa,
M30IPOLIECCHI.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

Omnpenenenre Macchl BO3/IyXa B KJIACCHOM KOMHATE HA OCHOBE U3MEpEeHUi 00bEMa
KOMHATBI, JABJICHUS U TEMIIEPATYPhl BO3yXa B HEM.

HccnegoBanne 3aBUCHUMOCTH MEXAY MapaMeTpaMHd COCTOSHHUSI Pa3peKEHHOro
rasa.

Tema 2. OcHosvl mepmoouHamuKku

TepmoanHaMuueckass cucTeMa. BHYTpPEHHsII SHEprus TEpPMOJAMHAMUYECKOM
CUCTEMBI M crocoObl €€ u3MeHeHusa. KomumyecTBO TemyioTel u pabota. BHyTpeHHss
SHEPrys OJTHOATOMHOIO WACAJBHOIrO Ta3a. Bunabl Temonepenadyu: TEMIONPOBOAHOCTD,
KOHBEKIIUS, U3TyueHue. Y AesbHasi TeII0EMKOCTh BelecTBa. KoinuecTBo TEMIoThl Mpu
TEeIUIonepeaaye.

[lonsitue 00 amuabatHOoM mporecce. llepBwlif  3aKOH  TEPMOJIWHAMUKH.
[Ipumenenue mepBOro 3aKoHa TEPMOJAMHAMHUKMA K wu3ompoieccaMm. ['padudeckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpatumMocTh Po1IeCCOB B IPUPOJIE.

TeroBble Mamuubl. [IpuHIUNBI ASHCTBUS TEMIOBBIX MaiuH. [IpeoOpazoBanus
SHEPTUM B TEIUIOBBIX MammuHaX. KorhduiumeHT mMmone3Horo AeMcTBUS TEIUIOBON
mamuHbl. Hukn KapHo u ero xo3d@dUIMEHT MOJE3HOro AEHCTBUA. DKOJIOTHYECKUE
po0JIeMbI TEMI0IHEPTETUKHU.

TexHuyeckue yCcTpoiCcTBa U MPAKTUUECKOE MPUMEHEHHUE: JBUTaTeIh BHYTPEHHETO
cropaHusi, ObITOBOM XOJIOAMIBHHUK, KOHAUIIHOHED.

Jlemoncmpayuu

N3MeHeHne BHYTpEHHEHW dHEPryuu TeJia MPU COBEPIICHUH paOOThI: BBUIET MPOOKHU
u3 OyTBUIKK MOJ JEHCTBUEM CKATOTO BO3/yXa, HarpeBaHue 3¢upa B JaTYHHOU TpyOKe
MyTEM TpeHUs (BUACOIEMOHCTPALIUS).

N3MeHeHne BHyTpEeHHEN SHEpPruu (TeMIiepaTypbl) Teaa Ipu TeIionepeiaye.

OnbIT M0 aanabaTHOMY PACITUPEHUIO BO3/TyXa (OTBIT C BO3IYIITHBIM OTHHUBOM).



Mopenu mapoBoil TypOWHBI, JBUTATENS BHYTPEHHETO CrOpaHUs, PEaKTUBHOTO
JIBUTATEJIA.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3mepenue yaenbHON TEIITOEMKOCTH.

Tema 3. Acpecammnwie cocmosanusn eeuwecmea. Dazoevie nepexoovl

[TapooOpazoBanue u koHaeHcanus. Mcmapenue u kuneHue. AOCOJIOTHasT U
OTHOCUTENIbHAS BJIAXKHOCTh Bo3ayxa. HaceimeHHnslii mnap. YjenpHas TemuioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATypPhl KUTIEHUS OT IaBJICHHUS.

TBépnoe Teno. Kpucramimueckue um amopduble Tena. AHU3O0TPOIMS CBOWCTB
kpuctaimioB. JKunkume kpuctamibl. CoBpeMeHHble MaTepuanbl. l[lnaBinenue wu
KpUCTaJUIU3alud. Y ieJibHas TerioTa miasneHus. Cyoaumanus.

YpaBHeHuUE TEII0BOTO OanaHca.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJYYEHUSI COBPEMEHHBIX MaTE€pUalioB, B TOM
YyUCJIie HAHOMATepUaioB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoOliCTBa HACBIIICHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CniocoObl u3MepeHus BIaKHOCTH.

HaOnronenue HarpeBaHus U MIABJICHUS KPUCTAIUIMUECKOTO BEILIECTRA.

JleMoHcTpanusi KpucTasioB.

Vyenuueckuii axcnepumenm, 1abopamopuvie pabomul

N3mepenre OTHOCUTENBHON BIAXKHOCTH BO3/1yXa.

Pa3znen 4. JiaekTpoauHAMMKA

Tema 1. dnekmpocmamuxa

DneKTpu3anus Tell. JJIEKTpUUecKui 3apsi. [[Ba BuAa AlEKTpUUYECKUX 3apsiioB.
[IpoBOAHUKM, AMAAEKTPUKH M MOIYNPOBOAHUKHU. 3AKOH COXPAHEHHS AJIEKTPUYECKOTO
3apsna.

Bzaumopeiicteue 3apsgoB. 3akoH Kynona. TodeuHbId 3IEKTPUYECKUN 3apsl.
Onektpuueckoe  mone.  Hampsok€HHOCTh — snekTpuueckoro  nojst.  [IpuHuun
CYNEPIIO3ULIUU IEKTPUUECKUX MOJIeH. JINHUN HAPSYKEHHOCTHU IEKTPUUYECKOTO TOJIS.

PabGora cun snektpocrarndeckoro mnosis. IloreHuman. Pa3HOCTh MOTEHITMATIOB.
[IpoBOIHMKM UM AUDIEKTPUKH B DJIEKTPOCTATUYECKOM Toje. JludnekTpuyeckas
MIPOHULIAEMOCTb.

OnekTpoéMkocTb. KonaeHcaTtop. OIEKTPOEMKOCTh IIJIOCKOTO KOHJEHCATOpa.
DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

TexHuueckue yCTpOWCTBA W IPAKTUYECKOE IIPUMEHEHME:  DJIEKTPOCKOIL,
ANEKTPOMETP,  dBJEKTpOCTaTHuUecKas  3aluTa, 3a3eMJICHHUE  BJIEKTPOnpuOOpoOB,
KOHJIEHCATOp, KOMMPOBAJIbHBIN anmapar, CTpPyHHBINA IIPUHTED.



Jlemoncmpayuu

Y CTpONCTBO M MIPUHLIAI IEUCTBUSA JIIEKTPOMETPA.

B3auMoericTBrE HA3NEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE.

DJIeKTpOCTaTUYECKasl 3alUTa.

JIMDAEKTPUKH B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH ILIOCKOrO0 KOHAEHCATOpa OT IUIOIIAJAH IUIACTHH,
PACCTOSHHS MEXIY HUMU U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATopa.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3mepenne 35eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DNEeKTPpUYECKUNA TOK. Y CIOBUS CYIIECTBOBAHUS MIEKTPUUECKOTO TOKa. MICTOUHMKH
Toka. Cuna Toka. [I0CTOSHHBIN TOK.

Hanpspxkenune. 3akon OMa 15 y9acTKa LEeTH.

DJIEKTPUYECKOE  CONPOTUBIICHHUE. Y IEIIBHOE  CONPOTHBIICHUE  BEIIECTBA.
ITocnenoBarenbHOE, apalIEIbHOE, CMEIIAHHOE COEIUHEHUE IIPOBOIHUKOB.

PaGora  osmektpuueckoro  Toka. 3akoH  JDxoyns—Jlennma.  MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYILAsA CUJIa U BHYTPEHHEE CONPOTHUBIIEHUWE MCTOYHHMKA TOKA. 3aKOH
Owma 1t MOJTHOM (3aMKHYTOM ) AekTpudeckoit nernu. KopoTkoe 3aMmbIkaHue.

DJIEKTPOHHAs! MPOBOAUMOCTH TBEPABIX METAIJIOB. 3aBUCUMOCTH COMPOTUBIICHUS
METAJIOB OT TemriepaTypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKHAN TOK B BakyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHAs! U MPUMECHAs MPOBOAUMOCTD MOJYNPOBOJIHHUKOB.
CgoiictBa p—n-niepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

OJIEKTpUYECKUd  TOK B pacTBOpax W pacijlaBaX  AJIEKTPOJIMUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUALINS. DIEKTPOIH3.

DJIeKTpUYEeCKU TOK B ra3zax. CaMOCTOATENbHBIA U HECAMOCTOSTEIbHBIA PA3PsI.
Mounus. I1na3ma.

TexHuueckne yCTpOWCTBA U MPAKTUYECKOE MPUMEHECHUE: aMIIEPMETP, BOJIBTMETD,
peocTar, ICTOYHHUKHU TOKA, DJIEKTPOHATpeBaTeIbHbIC MPUOOPHI, JIEKTPOOCBETUTEIIHHBIC
npuOOpbl, TEPMOMETpP COMPOTUBIICHHS, BAaKyyMHBIH JHOJ, TEPMUCTOPHI U
(boTOpE3UCTOPHI, NOTYHIPOBOJHUKOBBIN AUO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3mepenune cuibl TOKa M HAPSIKECHUS.

3aBUCHUMOCTh CONPOTUBJICHUA IUIMHAPUYECKUX TPOBOJHUKOB OT JIJIMHBI,
IJIOIA/IN TTONIEPEYHOTO CEUYEHHUS M MaTepuaa.



CMelaHHOe COeAMHEHUE TPOBOIHUKOB.

IIpamoe  wm3MmepeHue  JNEKTPOABMXKYIIEHM cwibl. KopoTkoe — 3aMblKaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIIPOTHUBIICHHS] METAJLIOB OT TEMIIEPATYpPHI.

IIpoBOAMMOCTE DIIEKTPOIIUTOB.

NckpoBoit paspsaa ¥ IpOBOJAUMOCTb BO3yXaA.

OOHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Vuenuyeckuii sxcnepumenm, nabopamopusvie pabomul

N3yuyeHne cMEmaHHOrO COEIMHEHNS PE3UCTOPOB.

N3mepenne dIEeKTPOABWKYIIEH CHUJIBI MCTOYHHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaOnronenue anexTposusa.

MexknpeaMeTHbIE CBSA3H

N3yuenue kypca gusuku 6a3oBoro ypoBHs B 10 Kitacce oCyIIeCTBISETCS C y4ETOM
coJiep KaTeNIbHbIX MEXITPEAMETHBIX CBSI3€l C KypcaMu MAaTeMaTHKU, OMOJIOTHH, XUMUH,
reorpaduu U TEXHOJOTHUH.

Meowcnpeomemnvie nowsmusi, CBSI3aHHBIE C HW3YYEHHEM METOJOB HAyYHOI'O
NO3HAHMSL: SIBICHUE, HAYYHBIN (DaKT, TUIOTE3a, (U3NYECKasi BEIMUMHA, 3aKOH, TEOPHUs,
HaOJII0JICHUE, SKCIIEPUMEHT, MOJIEIMPOBAHUE, MO/IEb, U3MEPEHUE.

Mamemamuka: pellleHHe CUCTEMbl YpaBHEHUM, JIMHEWHAs (QyHKOus, napadoina,
runepOoa, ux rpaduku U CBOMCTBA, TPUTOHOMETPUUYECKHE (DYHKLIMH: CUHYC, KOCUHYC,
TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXIECTBO, BEKTOPBI M HX
IPOEKIMU Ha OCH KOOPJIMHAT, CIIOKEHNUE BEKTOPOB.

Buonocus: mexaHuyeckoe IBMKEHHME B JKUBOM mpupoae, Auddys3us, ocMmoc,
TEMJI000MEH KHUBBIX OPraHU3MOB (BUIBI TEIUIONEPENayd, TEIIOBOE pPaBHOBECHUE),
ANIEKTPUYECKUE SIBJICHUS B )KUBOW NIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJEKYJ, MOJIb
BELIECTBA, MOJISIPHAsI Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, >KMIKOCTEM W Ta3oB,
ANEKTPUUECKUE CBOICTBA METANIOB, JIEKTPOIUTHYECKAs! AUCCOLUALINS, TalbBaHUKA.

Teoepaghus: BNaxxHOCTh BO3AyXa, BETPHI, 0ApOMETp, TEPMOMETP.

Texnonoeus: npeodOpa3oBaHUe IBMXKEHHM C MCIOJIb30BAHUEM MEXaHU3MOB, YUYET
TPEHUS] B TEXHUKE, MOJAIIUITHUKH, HCIOJIb30BAHHWE 3aKOHA COXPAHEHHUS MMITYJIbCA B
TEXHUKE (pakera, BOAOMET WM JPYrue), JBUTaTelb BHYTPEHHEIO CrOpaHus, MapoBas
TypOuHa, OBITOBOM  XOJOAWIBHUK, KOHIUIIMOHEP, TEXHOJOTHM  MOIY4YEHUS
COBPEMEHHBIX MaTepuajoB, B TOM YHUCJIE€ HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH,
AIIEKTPOCTATUYECKAsl 3alllUTa, 3a3€MJICHUE OJJIEKTPONPUOOPOB, KCEPOKC, CTPYHUHBIH
NPUHTEP, DJIEKTPOHArpeBaTeiIbHble TMPUOOPHI, AJIEKTPOOCBETUTENbHBIE MPHOOPHI,
raJlbBaHUKA.

11 KITACC



Pazneua 4. JinekTpoanHamMuka

Tema 3. Macnummnoe noe. Ii1eKmpomMazHUmMHAA UHOYKYUSA

ITocTostHHBIE MarHuThl. B3anMMOAEHCTBHE ITOCTOSIHHBIX MAarHuUTOB. MarHuTHOE
none. Bexkrop MarHuTHONM MHAYKUMHU. [IpHHIMIT CyneprIO3MIIMM MATrHUTHBIX IIOJIEH.
Jlunnn wMarsuTHOM WHAYKUMHA. KapTMHa JMHUM MarHUTHOM MHIAYKIHMHM —TOJIA
IIOCTOSIHHBIX MarHUTOB.

MarsuTtHOe 1noJje NMpoBOJHMKA ¢ TOKOM. KapTrhHa JMHHMN MHIYKIMM MarHUTHOIO
[oJI1 JUIMHHOIO IPSMOTO NPOBOJHMKA W 3aMKHYTOI'O KOJIBLEBOI'O ITPOBOJIHHUKA,
KaTymku ¢ TokoM. OnsIT Dpcerena. BzanmoaelicTere NpoBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HaIlpaBJICHUE.

Cuna Jlopenna, €€ Monysib U HampasieHHUE. J[BHKEHUE 3apsHKEHHOW 4acTHUIbI B
OJIHOPOJIHOM MarHuTHOM moie. Pabota cumbl JlopeHua.

SIBneHHE AIEKTPOMArHUTHOW MHIAYKIMUHU. [IOTOK BEKTOpa MAarHUTHOW WMHIYKIIMH.
DJIEKTPOABUKYILAsA CHJIA HHAYKIMU. 3aKOH 3JIEKTPOMArHUTHOW HHAYKIuK Papazes.

BuxpeBoe anexkTpudyeckoe moJie.  ONEKTPOABMKYINAS CHJa HHAYKIUUA B
IIPOBOJHMKE, IBWKYLIEMCS IIOCTYIIATEIbHO B OTHOPOJHOM MarHuTHOM IIOJIE.

[Ipasuio Jlenua.

NHnyktuBHOCTB.  SIBIEHHME  CaAaMOMHAYKLUMH.  OJNEKTPOABWKYyIIAs  CHJa
CaMOMHYKIINH.

OHeprusi MarHUTHOTO IOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA UM NMPAKTHUYECKOE IPUMEHEHUE: ITOCTOSIHHBIE MAarHUTHI,
ANEKTPOMArHUThl,  DJEKTPOABUTATENb,  YCKOPUTEIM  DJJEMEHTApHBIX  YaCTHII,
MHIYKIMOHHAS TE€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIIOHEHHE HJIEKTPOHHOT'O ITyYKa MarHUTHBIM IOJIEM.

JIMHUY MHAYKIIMY MarHUTHOTO TTOJISL.

B3aumozerictere n1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBNeHHE 3IIEKTPOMATHUTHOW UHAYKIUU.

[Ipasuio Jlenua.

3aBUCUMOCTb 3JEKTPOJABIKYLIEH CHIIbI WHAYKUHA OT CKOPOCTH W3MEHEHHMS
MarHuTHOTO TIOTOKA.

SIBrIeHME CAaMOMHIYKIIUY.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yyeHnne MarHuTHOTO I10JIS1 KaTYIIKU C TOKOM.

Hccnenoanue AeMCTBUS IOCTOSIHHOTO MarHUTa HA PaMKy C TOKOM.



I/ICCHGI[OBaHI/Ie SIBJICHUA 3H€KTpOMaFHHTHOﬁ HHAYKIHWUA.

Pa3nen 5. Kojie0anus u BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONE€OAHUA

Konebarenbnas cucrema. CBOOOJHBIE MEXaHUUYECKUE KoeOanus. ['apMoHnyeckue
konebanus. [lepuon, yacrora, aMmmTyaa u ¢asza konedanuil. IIpyKUHHBIA MasSTHHK.
MareMaTtuyeckuii MasiTHUK. YpaBHEHHUE rapMoHMuYeckux kosiebanuid. IIpeBpaieHue
SHEPTUU MPU TAPMOHUYECKUX KOJICOAHUSX.

Koneb6arenbupiii  koHTYyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KoJieOaHUS B
UJCANTbHOM  KOJIEOATeIbHOM KOHType. AHAJIOTUs MEXAYy MEXaHUYECKUMU U
ANEKTPOMATHUTHBIMU KosebanussmMu. @opmyina ToMcoHa. 3aKOH COXpaHEHUsI SHEPTHH B
U/I€aJIbHOM KOJIe0aTeIbHOM KOHTYPE.

[IpencraBienre o 3aTyxaloUMX KoyieOaHUsX. BBIHYXIIEHHbIE MEXaHUYECKHUE
KoneOanus. Pezonanc. BbIHYKI€HHBIE 3JIEKTPOMArHUTHbIE KOJICOAHMSI.

[Iepemennsiil Tok. CHHYCOUTANIBHBIA IEPEMEHHBINA TOK. MOIITHOCTH IEPEMEHHOTO
TOKA. AMIUIMTYTHOE U JEUCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HAIIPSIKEHUS.

Tpanchopmarop. IlpousBojacTBo, mepenaya U MOTPEOJIEHUE HIIEKTPUUYECKON
DHEPIrUU. OKOJOTMYECKHE PHUCKH IIPU IPOU3BOJACTBE IIIEKTpodHepruu. KymbTypa
HCTIOJIb30BaHUs DJIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HH.

TexHuyeckre yCTpoOMCTBA U MPAKTUYECKOE TPUMEHEHHE: IIIEKTPUUECKUN 3BOHOK,
reHepaTop NEPEMEHHOTO TOKA, JUHUHU dJIEKTpoIIepeaay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KoJeOaTeNbHOM CUCTeMbl (IPYXKUHHBIA — HIIK
MaTeMaTUYECKUI MasiTHUK).

Habnronenue 3aryxarommx KojieOaHui.

WccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHHMIA.

Habmonenue pezonanca.

CB0OOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuumiorpaMMbsl  (3aBUCHMOCTH CHJIBI TOKa M HAMpPsDKEHUS OT BPEMEHM) s
AIIEKTPOMATHUTHBIX KOJIEOaHUH.

Pesonanc 1mpu  1mocienoBaTENbHOM — COCAMHEHWMH  PE3UCTOPA,  KATYIIKH
MHIYKTUBHOCTH U KOHAEHCATOpa.

Mopenp TMHUY IEKTPONEPEAAUH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnenoBanue 3aBUCUMOCTH NIEPUOAA MAJIBIX KOJICOaHHM rpy3a Ha HUTH OT JIJTMHbI
HUTHU U Macchl rpysa.

HccnenoBanue nmepeMEHHOr0 TOKa B LENM M3 IOCIEAOBATEIBHO COEIUHEHHBIX
KOHJIEHCATOpa, KaTYIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbLE 60JIHbL



Mexanudyeckue BOJHBI, ycioBHUs —pacnpocTtpanenus. Ilepuon. CkopocTb
pacrpocTpaHeHuss W JuIMHA BOJHBL.  [lomepedHble W OpPOJONBHBIE  BOJIHBI.
WuTepdepentus u qudpakius MEXaHHIECKUX BOJH.

3Byk. CkopocThb 3ByKa. [ poMmkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHUSI M3IyYEHUS DJIEKTPOMAarHUTHBIX BOJIH.
B3anmHuas opuentauusa BektopoB E, B, V B snexrpomarautHOi BosHe. CBOMCTBa
ANIEKTPOMATHUTHBIX BOJH: OTPAaKE€HUE, MPEJIOMJIEHUE, NOJspu3auus, Iudpaxius,
uHTepdepenirs. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxkana >JIEKTPOMATHUTHBIX BOJIH. [IpUMEHEHHE »IEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBSA3U U TEIEBUCHUS. Pagnonokanusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPELBI.

TexHuueckue ycTpoWcTBa M IMPAKTHYECKOE IPUMEHEHHUE: MY3bIKaJIbHBIC
UHCTPYMEHTHI, YIJIbTPA3BYKOBasi [IMArHOCTHKA B TEXHUKE M MEIULMHE, paaap,
paguonpuEMHHUK, TEIEBU30p, aHTeHHA, Teseon, CBYU-meus.

Jlemoncmpayuu

OOpa3zoBaHue U pacpOCTPaHEHUE MTONEPEUHBIX U MTPOIOJIbHBIX BOJIH.

KoneOmtomieecs T€10 Kak UCTOUYHUK 3BYKa.

Hab6utoienue otpakeHus U IpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Ha6nronenue nntepdepennu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnronenue cBs3u rpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYIOW U 4acTOTOMN
KOJIeOaHMIA.

HccnenoBanue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTPaKeHUE, IPEIOMIICHHE,
noJisipu3anus, IMPpaxkuus, THTepPepeHIns.

Tema 3. Onmuxa

I'eomerpruueckas onrtuka. [IpsMonMHENHOE  pacnpoCTpaHEHHWE CBETa B
OHOpOAHOM cpene. JIyu cBera. ToUeUHBbIN UCTOYHUK CBETA.

OtpaxkeHune cBeTa. 3aKOHbI OTpaxeHUs cBeTa. [locTpoeHune u300pakeHHil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI TpeIOMJIEHHUS cBeTa. AOCOJIOTHBIN MOKa3aTeib
npenomiieHus.  [lomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbli  yroa MOJIHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceeta. CioxHbI coctaB Oenoro cseta. LIBer.

Cobuparonye u paccenBarouiue JuH3bl. ToHKas nuH3a. DoKycHOE paccTosHUEe U
omnTHYeCKash Cuia TOHKOW JuH3BL. [locTpoeHue wu300pakeHMit B COOWpAIONIUX H
pacceuBarommx JIMH3aX. DOpMysia TOHKOHM JUH3bL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

[Ipenenpl NpUMEHUMOCTHA T€OMETPUYECKON ONTHKH.



Bonnosas ontuka. MaTepdepennus cBera. KorepeHTHbIE UCTOYHUKHU. Y CIIOBUS
HaOMIOACHUST MaKCUMyMOB M MHHMMYMOB B WHTEP(PEPECHIIMOHHOW KapTHUHE OT JBYX
cuH(}a3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuus ceera. udpakuvonHas pemérka. YcjaoBue HAOTIOIEHUS TJIABHBIX
MaKCHUMYMOB IPHU NaJeHU MOHOXPOMATUYECKOTO CBETAa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonspusanus cBera.

TexHHuuecKue YCTpOMCTBA MW  NPAKTUYECKOE NPUMEHEHHWE: OYKH, JIyma,
doToarnmapaT, MPOESKIMOHHBIA anmapar, MUKPOCKOII, TEJIECKOMN, BOJOKOHHAs OITHKA,
nupakiMOHHAs PEMIETKA, MOISPOUL.

Jlemoncmpayuu

[IpssiMonMHEHOE  paclIpoCTpaHEHUE, OTPAKEHHE M  MPEJOMIICHHE  CBETa.
OnTtuyeckue npudOpHI.

[TomHOe BHyTpeHHEE OTpaxkeHue. Moenb CBETOBOAA.

HccnenoBanue cBONCTB N300pakeHU B JIMH3AX.

Mopenn MUKpOCKOMa, TEJIECKOIIA.

Habnronenue nntepdepeHunn crera.

HaOnronenune nudpakiyu ceera.

Habntonenue nucnepcun cBera.

[Tonmy4yeHue cnekTpa ¢ MOMOLIBIO ITPU3MBI.

[Tonmy4yenue cnekTpa ¢ mOMONIbI0 AUGPAKIHOHHON PEIETKH.

Habnronenue nossipuzanuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamopnsie pabomuol

N3mepenue nokasarens NpelOMICHHS CTEKIIA.

WccnenoBanue cBOMCTB N300payKeHU B TMH3AX.

HaOnronenue nucnepcuu cBera.

Pa3znes 6. OCHOBBI CIeUAJIBLHONH TEOPUU OTHOCHUTEIbHOCTH

['paHnipl MPUMEHMMOCTH KJIACCUYECKOW MeXaHMKHU. [locTymarsl crnenuanbHOR
TEOPUU OTHOCHUTENBHOCTH: WHBAPUAHTHOCTH MOXYJS CKOPOCTH CBETa B BaKyyMe,
IPUHLAI OTHOCUTEIBbHOCTH DUHIITENHA.

OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHU U COKpAIlCHHE
JUTHHBI.

DHEprust U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs3p Macchl C DHEPIUENM M HMILYJIbCOM PEISTUBUCTCKOM YaCTULBI. DHEPTHs
ITOKOS.

Paznen 7. KBanTtoBas pusuka
Tema 1. Dnemenmovt K6aHMOBOIU ONMUKU
®otonbl. Popmyna [Inanka cBs3u sHepruu (POTOHA C €ro YaCTOTOM. DHEPrus u
UMITYJIbC (POTOHA.



OtkpeiTie u uccienoBanue (orodddexra. Ompiter A. I'. CromeroBa. 3aKoHBI

doroadpdexra. YpaBHenue OIiHmTeHa I8 poroddpdexra. «KpacHas rpaHHIa»
doTordexra.

JlaBnenue ceera. OnwiTel I1. H. Jlebenena.

XUMHUYECKOE JICUCTBUE CBETA.

TexHudeckue yCTpPOWCTBA W MPAKTUYECKOE TPUMEHEHHE: (POTOIIEMEHT,
¢doromaTuuk, conHeuHas 6arapesi, CBeTOAHO.

Jlemoncmpayuu

®oT03(¢QheKT HAa YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (GoTod¢deKTa.

CBeToaunosn.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnwiTel Pesepdopna mo paccessHUIO 0o -4acTHIIL.
[Inanerapnas moxens aroma. Iloctynatel bopa. Mznydenue u mornonieHue (poToHOB
IIPU TIEPEXOAE aToOMa C OJHOTO YPOBHS dHEpPruu Ha Apyroul. Buasl cniektpoB. CriekTp
YPOBHEHN SHEPIUHU aTOMa BOAOPOLA.

BonnHoBbie cBoiicTBa wactuil. BonHbl ae bpoins. KopmyckyJisipHO-BOJHOBOM
Ty aJIN3M.

CnoHTaHHOE U BBIHYXJICHHOE U3JIyYEHHE.

TexHuyeckre yCcTpoMCTBa M MPAKTUYECKOE NMPUMEHEHHUE: CHEKTPAJIbHBIA aHaJn3
(cmekTpockon), 1a3ep, KBAaHTOBbI KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopra.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HaOnronenue nuHeNYaThIX CIEKTPOB UBITYUCHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Habmronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe a0po

ODKCHEPUMEHTHI, JIOKa3bIBAIOUIUME CIIOXKHOCTh CTpoeHUs sapa. OTKpbITHE
paguoaktuBHOCTH. OmbiThl Pesepdopma mo ompeneneHuio coctaBa paaroaKTHBHOTO
n3nydenns. CBoicTBa anb(a-, 6eTa-, raMmma-usiydeHus. BiusiHue pagnoakTHBHOCTH Ha
KUBBIC OPTAHU3MBI.

OtkpeiTHe mpoTOHa U HeWTpoHa. Hykionnas wMoxens snpa [elizeHOepra—
NBanenko. 3apsa sapa. MaccoBoe uncio sjapa. M30Torsbl.

Annba-pacnaa. DIEeKTPOHHBIM W MO3UTPOHHBIN OeTa-pacnaa. ['amma-uzmyueHue.
3aKOH paJMOAKTUBHOIO pacnaja.

DHeprus CBsA3M HYKJIOHOB B sipe. SAnepHbie cuibl. JleexT macchl sapa.



SAnepnHeie peakunu. /leneHne u CUHTE3 SAED.

SAnepubiit peaktop. TepmosinepHblil cuHTe3. [IpoOaemMbl 1 MEpCIEKTUBEI SAEPHON
SHEPIreTUKHU. DKOJIOTUYECKUE ACTIEKTHI IAEPHOU SHEPTETUKH.

OneMeHTapHble YacTULBl. OTKPBITHE IO3UTPOHA.

MeTopl HaOJIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.

OyHaaMeHTalbHBIE B3aUMOeHCTBI. EqMHCTBO (hr3nueckoi KapTUHBI MHpa.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHWE: JIO3UMETP, Kamepa
BunbcoHna, siaepHsblil peakTop, aTOMHasi bomoa.

Jlemoncmpayuu

CuéTunK NOHU3HPYIOIINX YaCTHL.

Vuenuueckuii sxcnepumenm, nabopamopivie pabomut

HccnenoBanue TpeKOB YacTUll (110 TOTOBBIM (OTOrpadusim).

Pa3znen 8. DieMeHTBI aCTPOHOMUM U ACTPOPUIUKHU

Otanbl pa3BUTHS aCTPOHOMMHM. lIpuKiIamHOE M MHMPOBO33PEHUYECKOE 3HAYCHHE
aCTPOHOMMH.

Bun 3Bé3gHoro nHeba. Cos3Be3nus, spkue 3BE3IbI, IJIAHETHl, UX BHUIUMOE
IBHKCHUE.

ConHeuHas cucrema.

Counnne. ConHeuHass akTUBHOCTb. McTounuk sHeprun ConHua v 3BE31. 3BE3MbI, UX
OCHOBHBIE XapaKTEPUCTHUKU. J[narpamma «CHeKTpaJIbHbIN KJIACC — CBETUMOCTBY. 3BE3/IbI
IJIABHOW IOCJIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY» JUISl 3BE3[
[JIABHOM  TIOCJIEOBATENbHOCTH. BHyTpeHHee cTpoeHue 3BE31. (CoOBpeMEHHbIE
IIPEACTABIICHHS O MPOUCXO0KIECHUH U 3BOMOINK CONHIA U 3BE3NT. DTanbl )KU3HU 3BE3.

Mnineunsii Ilyte — nHama ['amaktuka. Ilomoxenne u nBuxkeHue ConHIAa B
lNanaktuke. Tunel ranaktuk. Pagmoranaktuku m kBaszapbl. UEpHBIE IBIPHI B sIpax
rajgakTHK.

Bcenennas. Pacmupenne Bceenennoit. 3akon Xa0O06ma. PaszOeranue rajaakTHK.
Teopus bonpmoro B3psiBa. PEMMKTOBOE M3TydEHUE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepewménnpie mpo6ieMbl aCTPOHOMUH.

Vuenuueckue nabarooenus

HaOnronenuss HEBOOPY)KEHHBIM TIJ1a30M C MCIOJIb30BAaHUEM KOMIIBIOTEPHBIX
OPUIOKEHUH ISl OTPEEICHUS MOJI0KEHUSI HEOECHBIX 00BEKTOB HA KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3a1s1 CeBEpHOro NMoIylIapus U ApKHUE 3BE3/bI.

Ha6monenus B Teneckon Jlynsl, mianer, Maeunoro Ilyrtu.

O06o0maroniee MOBTOPEHUE

Ponb ¢usnku 1 acTpOHOMHUU B IKOHOMUYECKOM, TEXHOJOTMUECKOH, COIMAIbHON U
ATUYECKON cdepax AesTENbHOCTU YEJIOBEKa, POJib U MECTO (PM3UKU M aCTPOHOMHUHU B
COBPEMEHHOW Hay4YHOW KapTWHE MHpa, pPojb (PU3MUECKON Teopuu B (HOPMUPOBAHUU



MpencTaBIeHU 0 (PU3MUecKol KapTUHE MUpPa, MECTO (PU3NYECKON KapTUHBI MHUpa B
o01IeM psiy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHHUIN O IPUPOJE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 11 kiacce ocyliecTBIsSETCS ¢ y4ETOM
coJiepKaTeNIbHBIX MEXKITPEAMETHBIX CBSI3el C KypcaMu MAaTeMaTHKH, OMOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meowcnpeomemnvie nowsmusi, CBSI3aHHBIE C HM3YYEHHMEM METOJOB HAyYHOI'O
MO3HAHUSA: SBJICHHE, HAYYHBIH (PakT, runores3a, pusnyeckas BEIMYUHA, 3aKOH, TEOPHS,
HaO0JII0/ICHKE, SKCIIEPUMEHT, MOICIUPOBAHUE, MOJIETh, U3MEPEHUE.

Mamemamuxa: penieHUEe CUCTEMbl YpaBHEHUN, TPUTOHOMETPUUYECKHUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI€HC, KOTaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO,
BEKTOPbl M KX IPOEKIHM HAa OCH KOOPAMHAT, CJOKEHUE BEKTOPOB, IMPOU3BOJHBIC
AJIEMEHTApHBIX (PYHKUMNA, IPU3HAKU NOJI00US TPEYrOJIbHUKOB, ONPEIEICHHUE MII0AAN
iockux uryp u o6bEMa Te.

buonocus: 3nexTpuueckue BICHUS B KUBOM MPUPOJE, KOIeOATETbHbIE ABUKEHUS
B )KMBOW NPUPOJE, ONTUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBHUE paauallnv Ha
KUBBIE OPTraHU3MBI.

Xumus: CTpOCHHE aTOMOB U MOJIEKYJI, KPUCTAIUIMYECKAsi CTPYKTypa TBEPIBIX TET,
MEXaHU3MbI 00pa30BaHUs KPUCTAIUIMUYECKON PEIIETKH, CIIEKTPAIbHBINA aHAJTHU3.

l'eocpagus: MarHuTHBIE TMOJIOCA 3€MJIM, 3aJIeKU MAarHUTHBIX pyl, (poTrochEmka
36MHOM ITOBEPXHOCTH, MPEICKA3ZAHUE 3EMIIETPSICEHU .

Texnonoeus: JMHUM  DJIEKTpOIIEpenay, TIEHEpaTop  IMEPEMEHHOIO0  TOKa,
ANEKTPOABUTATEb, UHAYKIIMOHHAS TI€4b, Pajap, paJluONPUEMHHK, TEJIIEBU30D, AaHTCHHA,
tenedon, CBY-meuyb, NMPOCKIMOHHBIM ammapaT, BOJOKOHHAs ONTHKA, COJIHCUHAS
OaTapes.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA HIPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOrOo mpenmera «@Pu3nkay Ha YpPOBHE CpPEAHETO O0OIIero
oOpazoBaHus (0a30BBIM ypPOBEHB) JIODKHO OOECHEUYUTh JOCTHIKEHHE CIICTYIOIINX
JMYHOCTHBIX, METAIIPEIMETHBIX M MIPEIMETHBIX 00pPa30BaTEIbHBIX PE3YyIbTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHUs YyuyeOHoro mpeamera «DuU3MKa» TOJKHBI
OTpakaTb ~ TOTOBHOCTb M  CIIOCOOHOCTh  OOYYalOIIUXCS  PYKOBOJICTBOBATHCS
chOpMHUPOBAHHONW BHYTPEHHEH TMO3MIMEH JIMYHOCTH, CHUCTEMON IEHHOCTHBIX
OpUEHTAIUH, MO3UTUBHBIX BHYTPEHHUX yOexKICHUH, COOTBETCTBYIOIIHNX
TPAAUIIMOHHBIM LIEHHOCTSIM POCCUHCKOTO OOIIECTBA, PACIIUPEHUE KU3HEHHOTO OIbITa
U ONbITa [JEATEIIbBHOCTH B MPOLECCE peai3alid OCHOBHBIX HalpaBJICHUU
BOCIIUTATEIBHON IESITEIHbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOM MO3UIMU OOY4YAIOIIErocsi Kak aKTUBHOTO WU
OTBETCTBEHHOT'O WJIEHA POCCUMCKOTO OOIIECTBA;

OPUHATHE  TPAJAUIMOHHBIX  OOIICYENIOBEYECKUX  T'YMAHHCTHUECKHMX U
JEMOKPATHYECKUX LIEHHOCTEN;

FOTOBHOCTh BECTH COBMECTHYIO JICSITEIBHOCTh B HHTEpPECAaX TPaxkgaHCKOTO
o011ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTEIbHON OpraHU3aluu;

YMEHUE B3aHMOJICHCTBOBATH C COLIMATIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX
GYHKIHUSIMY U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUUCKOMN TPaXKIAHCKON UACHTUYHOCTH, TAaTPUOTU3MA;

[EHHOCTHOE OTHOIIEHWE K TOCYJapCTBEHHBIM CHUMBOJAM, JOCTHKEHUSIM
POCCHUNCKUX YUEHBIX B 00s1acTU GU3HUKH U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHHMBAaTh CUTYallUl0 W TNPUHUMATh OCO3HAHHBIE pelIeHUS,
OpPUEHTUPYSACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJE B
NEeATEIbHOCTU YYEHOIO;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMBOTO OyAYLIEro;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKJIKOYAs ACTETUKY HAy4YHOTO TBOPUYECTBA,
npuCyIIero pu3n4eckon HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:



MHTEPEC K pa3iuyuHbIM chepam npodhecCHnoHaIbHON NeATeIbHOCTH, B TOM YHCIIEe
CBSI3aHHBIM C (PM3MKOM M TEXHUKOM, yMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOP OymyIen
npodeccuu 1 peann30BbIBaTh COOCTBEHHBIC )KIU3HEHHBIC TUIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO M CaMO0Opa3oBaHUIO B 00JACTH
(U3MKKM Ha TPOTSKEHUH BCEH KU3HU;

6) IK0JI0rHYecKOro BOCTIMTAHNS

C(OPMHUPOBAHHOCTb ~ HKOJIOTUYECKOM  KyJNbTypbl, OCO3HaHHE IJI00AIBHOTO
XapakTepa 3KOJOTHYECKHUX IpooiIeM;

IUIAHUPOBAaHUE W OCYLIECTBJICHHUE JIEUCTBUI B OKpPYXKAIOIIEH Cpele Ha OCHOBE
3HAHMSA LeJIEW YCTOMYNBOIO Pa3BUTHUS YEJIOBEYECTBA;

pacIIMpeHne ONbITa AEATEIBHOCTA JKOJIOTMYECKOM HANPABICHHOCTH HA OCHOBE
MMEIOIINXCS 3HAHUH 10 (PU3UKE;

7) IEeHHOCTH HAYYHOTO MO3HAHMA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (U3NUUECKON HAYKH;

OCO3HAaHME LIEHHOCTH HAYYHOMU JIEATENBHOCTH, TOTOBHOCTh B IPOLIECCE M3YUCHHUS
(U3MKKM  OCYIIECTBISATH  MPOEKTHYI0 M HUCCJIENOBATEIbCKYIO  JEATEIbHOCTD
WHIVBUAYAIBHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIEC YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUSA
ba3oBble Jilornueckue JaeiicTBUA:
CaMOCTOSITENIbHO (DOPMYIMPOBATh U aKTyaJIM3UPOBATh MPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;
ONPENENATh LEMU JICATEIBHOCTH, 3a/1aBaTh MapaMeTpbl W KPUTEPUH HX
JIOCTHIKCHMS,
BBISIBJISITh 3aKOHOMEPHOCTH U TPOTHUBOPEUMS B pacCMaTPUBAEMBIX (DU3UUECKUX
SIBJICHUSX
pa3pabaThiBaTh IUIAH pEIIEHUS NPOOJeMbl C YYETOM aHaidn3a HWMEIOIIUXCS
MAaTEPUAIIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTHh KOPPEKTHUBBI B JEATEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJIAM, OIIEHUBATh PUCKH MOCIEACTBUIN AEATEIBHOCTH;
KOOPJIMHUPOBATh W BBHITIOJNHATH PabOTy B YCJIOBHUSX PEaJbHOTO, BUPTYAIBHOTO U
KOMOMHHUPOBAHHOT'O B3aHUMOJICHCTBHS,
pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciienoBarTe/bCKHe IeiiCTBUS.
BJIAJICTh HAYyYHOM TEPMUHOJOTMEN, KIIOYEBBIMU TMOHATUSIMA W METOJAMH
duznyecKoil HayKu;



BIIQJICTh HABBIKAMH Y4€OHO-MCCIEAOBATEIBCKON M MPOEKTHOU JEATEIHHOCTH B
o0nacTd (U3MKH, CIOCOOHOCTHIO W TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY TIOHUCKY
METOJOB pemieHus 3amad  (PU3NYECKOro COJACpPKAHUSA, NPUMEHEHHUIO Pa3IUIHBIX
METOJIOB ITO3HAHUS;

BIAQJIETh BUAAMH JCSATCIBHOCTH IO TIOJYyYEHHUI0O HOBOTO 3HAHUS, €ro
WHTEPIpPETAINH, TPEOOPA30BAHUIO W MMPUMEHECHUIO B PA3JIMYHBIX YYCOHBIX CUTYaITUsX,
B TOM YHCJIE TIPHU CO3JaHUH YI€OHBIX IPOEKTOB B 001acTH (DU3UKH;

BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIC CBS3H U aKTYaIM3UPOBATh 33]1a9y, BBIIBUTAThH
THIOTE3Y €€ pelleHusI, HAXOIUTh apTyMEHTHI /ISl TOKa3aTeIbCTBA CBOUX YTBEPKIICHUH,
3a/1aBaTh MapaMeTPbl U KPUTCPUH PEIICHUS;

aHAJTM3UPOBATh TIOJYYCHHBIC B XOJI¢ PEIICHHS 3aa4d pPe3yIbTaThl, KPUTUUECKH
OIICHWBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH H3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTb ©  (GOPMYJIHpPOBATh COOCTBEHHbIE 3alaud B  00Opa3oBaTeNbHOMN
JeSTeIbHOCTH, B TOM YHCIIE TIPU U3yUYeHUU (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsM, OTICHUBATH MTPUOOPETEHHBINA OIIBIT;

yMETh TIEPCHOCHTHh 3HAHUS TI0 (QU3MKE B  TPAKTHYECKYIO  00JacTh
KU3HEICATCIILHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE UJICH, NIPEIaraTh OpUrHHAIbHBIC TOAXObl U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4UH, JOMTYCKAIOIINE aIbTEPHATUBHBIC PEIICHUSI.

PabGora ¢ unpopmaumeii:

BJIQJICTh HAaBBIKAMHU TMOJy4YeHUs: HHPopMamu (HU3NIECKOTO COACpKaHUA U3
UCTOYHUKOB pa3HBIX THUIOB, CaMOCTOSITEIBHO OCYIIECTBISATh TOUCK, AaHaJM3,
CUCTEMATH3AIMI0 ¥ HWHTEpPHpeTanuio HHPOPMAIMK Pa3IUYHBIX BUAOB U (Hopm
MIPEACTABIICHHS;

OIICHWBATh JOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJIb30BaTh CPEACTBA MHPOPMAIIMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOTHI B
pEIICHMH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U  OPraHM3AIlMOHHBIX 33Ja4y C
coOyofieHueM TpeOOBaHWM  APrOHOMUKH, TEXHUKU OE€30MaCHOCTH, THUTUEHBI,
pecypcocOepexeHrs, TPaBOBbIX M OTUYSCKUX HOPM, HOPM HWHGOPMAIIMOHHON
0e30I1aCcHOCTH;

CO371aBaTh TEKCThI (PU3UYECKOTO COMEPIKAHMS B Pa3IUYHBIX (popmaTax ¢ yd€Tom
Ha3HauYeHUsT WHQPOPMAIUM U TIETIEBOM ayJIWTOPHUH, BBHIOMpas ONTUMAIbHYIO (opmy
IIPE/ICTABIICHUS U BH3yaJIN3allUH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe NeHCTBHSA:
OCYIIECTBISATH OOIIEHNE HA YpOKaX (PU3UKH U BO BHE-YPOUHOU AESITEIbHOCTH;
pacno3HaBaTh NPEANOCHUIKA KOH(DIUKTHBIX CUTYALMN U CMSITYaTh KOHMDIUKTHL;
pPa3BEPHYTO U JIOTUYHO M3JIaraTb CBOK) TOYKY 3pEHUS C HCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;



MOHMMAaTh M WCIIOJNB30BAaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBUIYAITBHOM
paboThI;

BHIOMPAaTh TEMAaTUKy W METOJAbI COBMECTHBIX JIEHCTBHI C Y4ETOM OOIIMX
MHTEPECOB U BOBMOYKHOCTEH KaXKIOro YieHa KOJJICKTHBA;

PUHUMATh LIEJIM COBMECTHOU JICATEIILHOCTH, OPTaHU30BBIBATh U KOOPJMHUPOBATH
ACUCTBHUA MO €€ NOCTIDKEHMIO: COCTAaBIITh IUIAH JIEHCTBUI, paclpenensiTb pOJH C
y4€TOM MHEHHI YYaCTHUKOB, 00CYKJIaTh Pe3yIbTaThl COBMECTHOU PabOTHI;

OLICHMBATh KAYECTBO CBOETO BKJIJIa M KAXKIOr0 YYaCTHHKA KOMAaHIBI B OOIIMIA
pe3ynbTat 1o pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIC TPOCKTHI, OLEHHBATh WA C TIO3UIMA  HOBH3HBI,
OPUTHHAIBHOCTH, MPAKTHYECKOW 3HAYMMOCTH;

OCYIIECTBIISATH MMO3UTHBHOE CTPATETMUYECKOE TIOBEACHUE B PA3IMYHBIX CUTYAIHSIX,
HPOSIBJIATH TBOPYECTBO U BOOOpakeHUE, OBITh MHUITUATHBHBIM.

PeryiasiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh [IO3HABATENIbHYIO JEATENbHOCTh B 00JACTH
(U3KMKH U aCTPOHOMMUH, BBISBIISATH IPOOJIEMBI, CTABUTh U (POPMYIMPOBATH COOCTBEHHBIE
3a/1a4y;

CaMOCTOSITEJIBHO COCTABJIATH IUIAH PEIICHHS] PACUETHBIX W KAYECTBEHHBIX 3a7ad4,
IUIaH BBIMOJIHEHUS MPAKTHYECKOW paboThl ¢ Yy4y€TOM HMEIOLIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHU;

JIaBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;

JenaTb ~ OCO3HAaHHBIM  BBIOOp, AaprymMeHTUpOBaThb €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 34 PEILIECHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO U TMPOSIBJICHUIO IPYIULIUU B 00gacTH (HU3UKH,
MTOCTOSIHHO TIOBBIIIATh CBOM 00pa30BaTENIbHBIN U KYJIBTYPHBIH YPOBEHD.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyalMsIM, BHOCUTb KOPPEKTHBBI B JE€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEISM;

BJIaJIeTh HaBBbIKAMH IO3HABATEIbHOW PEQIIEKCUU KaK OCO3HAHUS COBEPILIAEMBIX
JNEUCTBUM U MBICIIUTENIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIONIb30BaTh MPUEMBI pedIeKCUU Uil OLEHKHU CUTYyalluH, BBIOOpa BEPHOTO
peleHns;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATDH PEIICHUS 110 UX CHUKEHUIO;

NPUHUMATh MOTUBBI W APTyMEHTBl JPYTMX IMpPU aHAINA3E PE3YyJbTaTOB
NEATEIIbHOCTH;

MPUHUMATD Ce0sl, MOHMUMAsi CBOM HEJOCTAaTKU M IOCTOMHCTBA;



MpPUHUMATh MOTHUBBI M apryMEHThl JPYTUX TPU aHAJIU3€ PE3yJIbTaTOB
NEeSTETbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO JIPYTUX HA ONTHOKH.

B mporecce AOCTM)XEHHS JTUYHOCTHBIX PE3YJIBTATOB OCBOSHUS TPOTPAMMBI 10
bu3uke I ypoBHSA  cpeaHero  oOmiero  o0pa3oBaHMS Y 00YyYarOIIMXCS
COBEPIIICHCTBYETCS AMOITMOHAIbHBIN WHTEJUICKT, TIPEATOIar aFOIIHIA
c(hOpMHUPOBAHHOCTS:

CaMOCO3HaHUs, BKJIFOYAOIIETO CIOCOOHOCTh IMOHHMATh CBOE AMOIIMOHAIBHOE
COCTOSTHHUE, BHJICTh HAIPaBIICHUS Pa3BUTH COOCTBEHHON AMOIIMOHAIBHOM cephl, ObITH
YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUS, BKJIIOYAIOMIETO CAaMOKOHTPOJb, YMEHHWE TPUHUMATH
OTBETCTBEHHOCThH 3a CBOE TTOBEACHHE, CIIOCOOHOCTD aalTHPOBATHCS K AMOIIMOHATBHBIM
U3MEHEHHSM U MPOSIBISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;;

BHYTPEHHEW MOTHBAIIMU, BKJIIOYAIONIEH CTPEMJICHHE K JOCTHKEHHUIO IENU U
yCcrexy, OINTHMH3M, WHHUIIMATUBHOCTh, YMCHHE JI€CTBOBATh HWCXONIS W3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIMOCOOHOCTh MOHUMATh AMOITMOHAIBHOE COCTOSHHUE
JIPYTUX, YUUTHIBATH €r0 MPU OCYIECTBICHUU OOIIEHUS, CHIOCOOHOCTh K COUYBCTBHUIO U
COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKJIIOUYAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C
JIPYTUMU JTFOABMH, 3a00TUTHCS, IPOSIBIIATH MHTEPEC U pa3periaTh KOHPIHKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K konny obyuenuss B 10 kijiacce npeaMeTHble pe3yibTaThl HA 0a30BOM ypOBHE
JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa NpPUMEPAX poJib M MecTOo (GU3HKKM B (POopMUpOBaAaHUHU
COBPEMEHHOW HAy4YHOW KAPTHUHBI MHUpPA, B PA3BUTUM COBPEMEHHOM TEXHHUKU H
TE€XHOJIOTUH, B PAKTUYECKON IESTEIbHOCTH JIHOJIEU;

VUYUTHIBATh TPAHUIBI MPUMEHEHUS  W3YYEHHBIX  (DU3UYECKUX  MOJIEJeH:
MaTepuagbHas TOYKa, WHEpLMajgbHas cucTeMa OTc4éra, aOCONIOTHO TBEPIOE TEIo,
UJICATbHBIM Ta3, MOJIEIM CTPOCHUS Ta30B, XKUIAKOCTEHM W TBEPIBIX TEJ, TOUYCUHBIN
ANEKTPUYUECKUH 3apsij] MpU PEIICHUH (PU3NYECKUX 3a]1ay;

pacrno3HaBaTh (pu3MuecKkue sBIECHUS (MPOLECChl) U OOBSICHATH MX Ha OCHOBE
3aKOHOB MEXAaHHUKH, MOJEKYISIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BELIECTBA U
ANEKTPOJMHAMUKHU: PABHOMEPHOE M PAaBHOYCKOPEHHOE MPSIMOJUHEHHOE JBHKEHUE,
CBOOOJIHOE TAaJIeHUE TN, JBUKEHUE MO OKPYXHOCTH, MHEPLMs, B3aUMOJICUCTBUE TeE,
i dy3usi, OpOyHOBCKOE IBMXKEHHE, CTPOCHUE KUAKOCTEN U TBEPABIX TEJ, U3MEHEHUE
o0b€Ma Ted NpU HArpeBaHWM (OXJaXJACHUU), TEIJIOBOE pPAaBHOBECHE, HCIApPEHUE,
KOHJIEHCAlWs, IUIABJIEHUWE, KPUCTAJUIM3alUs, KUIEHUE, BIAXHOCTh  BO3/yXa,



MOBBINICHUE JTABJICHUS Ta3a MPHU €r0 HArpeBaHWU B 3aKPHITOM COCYJE, CBSI3b MEXIY
rnapamMeTpamMu COCTOSIHMS Ta3a B M30IPOLIECCAX, ANEKTPU3aUus Tell, B3aUMOACICTBUE
3apsJI0B;

OMKCHIBATH MEXAHWYECKOE JIBIDKCHHE, HCIOJb3ysl (U3HUECKUE BEJIMYMHBIL:
KOOpJIMHATA, MyTh, MEPEMEIIEHNEe, CKOPOCTh, YCKOPEHHUE, Macca Teja, Cuia, UMITYJIbC
Tena, KWHETWYEeCKas OJHEPTus, IMOTCHIMANIbHAS DHEPrusi, MEXaHWdeckas pabora,
MEeXaHWYeCKass MOITHOCTh; TP OMHMCAHWH TMPABWIBHO TPAKTOBATh (PHU3MUECKUIA CMBICT
UCIIOJIb3YeMbIX BEJIIMYMH, HX OO0O3HAYCHUS U EAUHUIBI, HAXOAUTh (POpPMYIIbI,
CBSA3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEJIMUKUHY C IPYTUMH BEJIMUYNHAMU;

OMKCHIBATh U3YUYEHHBIE TEIJIOBBIE CBOMCTBA TEJ U TEIUIOBBIC SIBJICHUS, UCHIOIB3YS
du3nYecKre BEIIMYMHBI: JIaBJICHUE Ta3a, TeMIIepaTypa, CpeaHssT KHNHeTUIECKas SHEPTHS
XaOTHYECKOTO JIBIDKEHHSI MOJIEKYJ, CpEIHEKBaJIpaTHUYHasi CKOPOCTh  MOJIEKYT,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSA dSHEprus, padbora raza, K0d(P(GUIHUEHT MOJIE3HOTO
JICUCTBUS TEILJIOBOTO JIBUTATENs; MPU OMMCAHUM MPABWIBHO TPAKTOBATh (HU3MYECKUIN
CMBICJT MCTIONIb3YEMBIX BEIUYHMH, WX 0003HAUCHUS M CIUHUIIBI, HAXOAUTh (POpMYIIHI,
CBSI3BIBAIONINE JAHHYIO (PU3HUCCKYIO BEIMUUHY C IPYTUMH BEIIMUNHAM;

OMHCHIBATh HM3YyUYCHHBIEC JJICKTPUUECKHE CBOWCTBA BEIIECTBA M JIICKTPUUECKHE
ABJICHUS (TIPOLIECCHI), HMCHOJIBb3Yd (U3UYECKUE BEJIMYUHBL: JJICKTPUUYECKUN 3apsii,
AIEKTPUUECKOE TOJIe, HAMPSHKEHHOCTD MOJIs, MOTEHIMAN, Pa3HOCTh MOTEHIUATIOB; MIPU
OTHMCAHUM TIPABHJIBHO TPAKTOBATh (DM3MYECKUN CMBICI HCIOJIb3yeMBIX BEIUMYHMH, WX
0003HAYCHUS W CAWHMIII, YKa3bIBaTh (JOPMYIIBI, CBS3BIBAIOIINE TAaHHYIO (PU3HUCCKYIO
BEJIMYMHY C APYTUMH BEJIMUYUHAMU;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl M SIBICHHS, HWCIONb3YS (PU3MUECKHE
3aKOHBI ¥ TIPUHIIUIIBL: 3aKOH BceMupHoro tsarorenus, |, 11 u Il 3akons HetoToHa, 3aKk0H
COXpaHEHUS MEXAHWYECKOW OHEPTrud, 3aKOH COXPAHEHUS WMITYJbCa, MPUHIIHI
CYMEpIIO3UIINA CHUJI, TIPUHIIMI PABHOMPABHS WHEPIUAIBHBIX CHCTEM OTCUETa,
MOJICKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOEHUS BEIIECTBA, T'a30BbIE 3aKOHBI, CBS3b
CpelHe KWHETUYECKOW OHEPTHHM TEIUIOBOTO JIBIJKEHUSI MOJIEKYJT C aOCONIOTHOM
TEMITepaTypoi, MEePBbI 3aKOH TEPMOJMHAMHKH, 3aKOH COXPAHCHHS DJICKTPUICCKOTO
3apsana, 3akoH KylioHa, mpu 3TOM pa3iuyarh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €ro
MaTEMaTUYECKOE BhIPAKEHUE U yCIOBUA (TpaHHULIbl, 00JaCTH) IPUMEHUMOCTH;

OOBSCHSTh OCHOBHBIC MPUHIIUIIBI JIEUCTBUSI MAIWH, TPHUOOPOB U TEXHHUYECKUX
YCTPOWCTB; pa3nyaTh YCIOBUS HMX OE30MaCHOTO HCIOJb30BaHUS B TOBCEIHEBHOMN
KU3HH,

BBITIOJTHATH KCIIEPUMEHTBI TI0 UCCIICIOBAHUIO (DU3UICCKUX SBJICHUN M TIPOIIECCOB
C HCIOJB30BAHUEM TMPSMBIX M KOCBEHHBIX HM3MEpPEHUH, Mpu 3TOM (HOPMYIUPOBATH
npoOjemy/3agady W THUIOTE3y YYeOHOro OKCIEpUMEHTa, COOMpaTh YCTAHOBKY W3
MIPEIIOKEHHOTO 000PYI0BaHMS, POBOJAUTH OMBIT  (POPMYJIUPOBATH BHIBOIBL;



OCYIIECTBJISTH MPSMbIE M KOCBEHHBIC U3MEPEHUST (DU3NIECKUX BEITUYUH, TIPU 3TOM
BBIOMPATh ONTUMAJBHBIA CIMOCO0 WM3MEPEHHS W WCIIOIh30BAaTh W3BECTHBIC METOJIBI
OLICHKU MOTPELIHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH MEXIY (PU3NYECKUMH BETUYMHAMU C UCIOJIb30BaHUEM
IPSIMBIX U3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCUPOBATH PE3yJIbTaThI
MOJTYYCHHOW 3aBUCHUMOCTH (DPM3MYECCKUX BEIUYMH B BUIC TAOJHIl U TPapUKOB, IeIaTh
BBIBOJIBI 10 PE3YJIbTATAM UCCIIEIOBAHUS;

coOmroIaTh TpaBuia OE€30MacHOro TpyAa MPU NPOBEJECHUU HCCIEAOBaHUN B
paMKax y4yeOHOro DSKCIEpUMEHTa, Y4eOHO-MCCIIENOBATEIbCKON U  NPOEKTHOU
NESATEIPHOCTH C HCIOJIb30BAHUEM HW3MEPUTENBHBIX YCTPOMCTB W J1abOpaTOpHOTrO
000pynoBaHUs;

pemaTh pacy€THbIC 3aJlayd C SABHO 3aJIaHHOM (PU3HYECKOW MOJEIBIO, UCIIONb3Ys
¢du3nueckrue 3aKOHBI W TPUHIMIIBI, HA OCHOBE aHalM3a YCJOBHUS 3a/auyd BBIOUPATH
(Gu3HUECKyI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIMYUHBI U (POPMYJIbI, HEOOXOAUMbBIE
IS €€ peIIeHUs], IPOBOAUTH PACUETHI U OLIEHUBATh PEATIbHOCTh MOJIYYEHHOTO 3HAYCHUS
(bU3UYECKON BEIIMUUHBL;

pellaTh Ka4eCTBEHHBIC 3aJla4d: BBICTPAUBATHh JIOTHUYECKH HEMPOTUBOPEUUBYIO
LEINOYKY PAacCyKJICHUW C ONOpPOW Ha HU3YYEHHbIC 3aKOHbI, 3aKOHOMEPHOCTU U
busnuecKkue IBICHUS;

HCIIOJB30BaTh MPU PEUIEHWHd YYEOHBIX 3a7a4 COBPEMEHHbIE HWH(POPMAIIMOHHBIC
TEXHOJIOTUM [JI1 TIOWCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALMU W MPEACTABICHUS
y4eOHOM ¥ HAy4HO-TIOMYJSpHOM WHGOOpPMAIUMU, TMOJIYYEHHOM U3  Pa3IMYHBIX
MCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOTydaeMyr0 HH(OPMAIIHIO;

NPUBOJUTH TPUMEPHI BKJIaJa POCCUUCKUX U 3apyOSKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, OOBICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKHU U
TEXHOJIOT Ui

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3MKE B TOBCEIHEBHOM KU3HU IS
oOecrieueHrs O€30MACHOCTH TMpU OOpalieHuu ¢ MNpudopaMd U TEXHUYECKUMHU
YCTPOMCTBAMM, /JII COXPAHEHUS 3I0POBbS M COOJIIOJCHHUS HOPM HKOJIOTHYECKOTO
IOBEJICHUS B OKPYKAIOIIEH CpeEE;

paboTaTh B rpyMIe C BHIMOJHEHUEM PA3IUYHBIX COLMAIBHBIX POJIEH, IIIAHUPOBATh
paboTy Tpymmbl, paIHOHAIBLHO pACHpPENeNiaTh OOS3aHHOCTH W IUIAHUPOBATh
NEATEIbHOCTh B HECTAHJIAPTHBIX CUTYAIUSX, a€KBATHO OLICHMBATh BKJIAJ KaXXI0r0 U3
YYaCTHUKOB TPYIIIBI B PEIICHUE paccMaTpruBaeMoi MpoOJIeMBbl.

K xonmy oOydenus B 11 kjacce mpeamMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JIOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUH:

JIEMOHCTPUPOBATh HA TPHUMEpPAX poJib U MecTo GU3NKM B (opMUpOBaAHUHU
COBPEMEHHOW HAyYHOW KApTUHBI MHUpPA, B pAa3BUTUU COBPEMEHHOW TEXHUKH U



TEXHOJIOTUHA, B TMPAKTHYECKON JEATEIBHOCTH JIOJIEH, UEIOCTHOCTh WU E€IUHCTBO
du3znyecKoi KapTUHBI MUPA;

VYHUTHIBATh TPAHMIIBI TPUMEHEHHUS M3YyYCHHBIX (DU3UYCCKUX MOJENCH: TOYCUHBIN
AJICKTPUUYECKUHN 3apsl, JTyd CBETa, TOYCUHBIM UCTOYHUK CBETA, siACpHAs MOJENIh aToMa,
HYKJIOHHAs MOJIeJTb aTOMHOTO si/ipa NP pPeIieHur (PU3NIeCcKuX 3aj1ay;

pacno3HaBath (u3WdYecKkue SBICHHS (MIPOIECCH) M OOBSICHATH WX HA OCHOBE
3aKOHOB JJICKTPOJWHAMUKH W KBAaHTOBOW (DHM3WKH: JJIEKTpHUECKas IMPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XHUMHUYECKOE, MAarHuTHOE JICUCTBUS TOKAa, B3aUMOJCHCTBHE
MarHyuTOB, JICKTPOMArHUTHAs MHIYKIIU, JEHCTBUE MAarHUTHOTO TOJIs Ha MPOBOJIHUK C
TOKOM W JBWOKYIIMMCS  3apsji, DJCKTPOMAarHUTHbIC KoOJICOAaHMS W BOJIHBI,
MPSIMOJIMHEMHOE PACIPOCTPAaHEHUE CBETa, OTpaKEHUE, MpeIoMIIeHUE, HHTEpdEepeHIIs,
mupakuys W MOJsSpU3alus CBETa, JUCIEPCUs CBeTa, (POTORNIEKTpHUecKHil 3ddexT
(boToaddexT), cBeToBOe maBiCHHWE, BO3HHMKHOBEHHE JIMHEHYATOro CIEKTpa aToma
BOJIOPO/JIa, €CTECTBEHHAS U UCKYCCTBEHHAS PAJMOAKTHBHOCTD;

ONUCBHIBATh M3YYCHHBIE CBOMCTBAa BEMIECTBA (DJIEKTPUUECKHE, MAarHUTHBIC,
ONTHUYECKHE, DJICKTPUUECKYIO MPOBOJUMOCTb PA3JIMUHBIX CPEA) U AJIECKTPOMATHUTHBIC
SIBJICHUS (MPOLECCHI), UCTIONB3YSl PUBMUECKUE BEIMUYMHBI: AJICKTPUUECKUIN 3apsil, CHUiia
TOKa, DJICKTPUYECKOE HANPSIKEHUE, JJIEKTPUUYECKOE COMPOTUBIICHHE, PA3HOCTH
MOTEHIIUAJIOB, JJCKTPOABIKYINAS CUiia, padoTa TOKA, WHIAYKIMS MAarHUTHOTO IIOJI,
cuna Ammepa, cuna JlopeHia, MHAYKTUBHOCTh KaTYIIKH, SHEPTUS DJEKTPUUECKOTO U
MarHUTHOTO TMOJIeH, MEPUOJT U YacToTa KoJeOaHu! B KoJeOaTeIbHOM KOHTYpE, 3apsia U
CHja TOKa B TIPOIECCE TapMOHHUYECKUX DJICKTPOMATHUTHBIX KojeOaHul, (HOKYCHOE
pacCTOSIHME W OINTHYECKas Cuja JIMH3bI, TPH ONHUCAHWHM IPAaBUJIBHO TPAKTOBATH
(M3UYECKHUI CMBICI UCIIOIB3YEMBIX BEJIUYUH, X 0003HAUEHUS U €AUHUIIBI, YKa3bIBaTh
(dbopMyIibl, CBA3BIBAIONINE JAaHHYIO (DU3UUECKYIO BEJIMUMHY C APYTUMU BEIUYHMHAMU;

ONUCHIBATh M3YyUYECHHBIC KBAHTOBBIC SIBIICHUS U MPOIECCHI, UCTIONB3YS (PU3NUECKUE
BEJIMYMHBI: CKOPOCTh JJICKTPOMArHWTHBIX BOJIH, JJIMHA BOJHBI W 4YacTOTa CBETa,
SHEPrusl ¥ UMITYJIbC (DOTOHA, TIEPUO/ MTOIypaciaaa, SHEPTHUs CBSA3M aTOMHBIX sJIep, MPU
OMKMCAHUM TIPABHJIBHO TPAKTOBATh (U3MYECKUN CMBICI HCIOJIb3YEMBIX BEIUYHMH, UX
0003HAYEHHUs ¥ €IUHMIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE TAHHYIO (PU3HYECKYIO
BEJIMYHMHY C APYTHMH BEIIMYUHAMH, BBIYUCIIATH 3HAUCHUEC (PU3NUECKON BETUIMHBI,

aHAIM3UPOBaTh (PU3WYECKHE TIPOIIECCHl W SBJICHHS, HWCIONB3Ys (PU3NUECKHe
3aKOHBI M TPUHIUIBL 3akoH OMa, 3aKOHBI ITOCJISAOBATEIBLHOIO W IapalIeIbHOTO
COCIMHECHUS TPOBOJHUKOB, 3akOoH JDkoyns—J/IeHna, 3akoH BJIEKTPOMAarHUTHOM
WHIYKIWHM, 3aKOH NPSIMOJMHEHHOIO paclpoCTpaHEHUsI CBETa, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEHUE DuHIITEHHA 1751 hoTodPderTa, 3aK0oH
COXpaHEHUSI DJHEPIWH, 3aKOH COXPAaHCHHS UMITYJIbCa, 3aKOH  COXPAaHCHHS
AIEKTPUUECKOTO 3aps/ia, 3aKOH COXPAHEHHsI MacCOBOTO YMCIIa, MOCTynathl bopa, 3akoH



PaINOAKTUBHOTO Pacmaaa, IPH 3TOM Pa3IndaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €TO
MaTeMaTUYeCKOe BEIPAKCHHUE U YCIIOBUS (TPAHUIIBI, 00JIACTH ) MPUMEHUMOCTH;

OTIpeNeNATh HAIlpPaBJICHUE BEKTOPAa WHAYKIIMM MArHUTHOTO TIOJIS MPOBOJHHKA C
TOKOM, CHJIbI Amniepa u cuiisl JlopeHna;

CTPOUTh U OIHUCHIBATH M300paKeHHE, CO3/1aBa€MOE€ IIOCKUM 3€pKajioM, TOHKOU
JIMH30M;

BBITIOJTHSTH DKCIIEPUMEHTHI 110 UCCIICAOBAHMIO (PU3NYECKUX SIBICHUA U MPOIIECCOB
C HCIOJb30BAHMEM IMPSIMBIX M KOCBEHHBIX HM3MEpPEHUN: TpHU ATOM (HOPMYIUpOBATh
npobiemy/3afady M TUIOTE3Y Yy4eOHOTO OJKCIEPUMEHTa, CcOoOUpaTh YCTAHOBKY U3
PEIJI0KEHHOT0 000PYI0BaHHUS, TPOBOJIUTH OMBIT U (HOPMYIUPOBATH BHIBO/IBI;

OCYIIIECTBIIATH MPSMBIE U KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIHYHH, P STOM
BBIOMPATh ONTHUMAJBHBIA CIOCO0 HM3MEPEHHS W HCIIONBh30BAaTh H3BECTHBIC METOJIBI
OIICHKHU MOTPEIIHOCTEN U3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (DU3MYECKUX BEJIMYMUH C MCIOJIB30BAHUEM IMPSMBIX
W3MEPCHHUI: TP OTOM KOHCTPYHPOBaTh YCTAaHOBKY, (HUKCHPOBATh PE3yJbTaThI
MOJTYYCHHOW 3aBUCHUMOCTH (DPM3MYECCKUX BEIUYHMH B BUIC TAaOJHIl U TPapUKOB, IeIaTh
BBIBOJIBI 11O pE3yJIbTaTaM HCCIICTOBAHMSI,

coOmro/laTh TpaBuia OE€30MacHOro Tpyda MpPU TPOBEIECHUU HCCICIOBAHUNA B
paMKax y4eOHOro DOKCIEpPUMEHTa, Y4eOHO-HCCIEIOBATEIbCKON U  MPOEKTHOU
NEATETPHOCTH C WCIIONB30BAaHUEM HW3MEPUTEIBHBIX YCTPOWCTB W J1ab0OpaTOpPHOTO
000pynoBaHus;

pemarh pacy€THbIC 3a/layd C SBHO 3aJIaHHON (PU3MUYECKOW MOJEIbI0, UCTIONb3Ys
¢u3nyueckrue 3aKOHbI W TMPUHIUIIBI, HA OCHOBE aHajiu3a YCJIOBHS 3aJladyd BHIOMpATH
bu3HUecKy0 MOJEIb, BBIACIATh (PU3NYECKUE BETUYMHBI U (HOPMYIIbI, HEOOXOIUMBIC
TUTsI €€ perieHus, TPOBOIUTE PACUEThI M OLICHUBATh PEATbHOCTh TTOJYICHHOTO 3HAYCHUS
(br3UYECKON BEIMUUHBIL;

pemaTh KadeCTBEHHBIC 3aJauyd: BBICTpAUBATh JIOTUYECKU HEMPOTUBOPEUUBYIO
IIEMOYKY PpAaCCYXJCHUM C OMOpod Ha H3yUYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3uYecKue SBICHUS;

UCIIOJIB30BaTh TIPH PEIICHUU Y4YeOHBIX 3a/lad COBPEMCHHBIC WH()OpPMAIMOHHBIC
TEXHOJIOTUHM JUISI TIOMCKA, CTPYKTYPUPOBAHHS, HWHTEPIIPETAIIMH | TPEIACTABICHUS
y4eOHOW ¥ Hay4YHO-TIOMYJSpHOW WH(OpMAIMK, TMOJYYEHHOW W3  Pa3IUYHBIX
HMCTOYHHUKOB, KPUTHYECKHU aHATN3UPOBATh MOTydaeMyIo HH(POPMAIIUIO;

OOBSCHATH TPHUHIIMITBI JEHCTBUS MAIIWH, TPUOOPOB M TEXHHUUYECKUX YCTPOUCTB,
pasnuyaTh YCIOBHUS WX 0€30MMaCHOTO UCIIOh30BAaHUS B IIOBCETHCBHON KU3HH,

MPUBOJAUTH TPUMEPHI BKJIAJa POCCUMCKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B 00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOT U,



HCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (U3HMKE B MOBCEIHEBHOM KU3HU IS
oOecnieueHrs 0€30MacHOCTH TpU oOOpalieHud ¢ MNpudopaMd U TEXHUYECKUMU
YCTpOMCTBaMH, Al COXpPAHEHHsI 3/I0POBbS M COONIONCHUS HOPM SKOJIOTHYECKOTO
MIOBEJICHUS B OKPY>KaIOIICH cpee;

paboTath B TPYIIIE C BHIIOJHEHUEM PA3IUYHBIX COLUAIBHBIX POJICH, MJIAHUPOBAThH
paboTy Tpymmbl, palUoOHAIBHO paCHpelessTh O00S3aHHOCTH H  IJIAHUPOBAThH
JESITeIbHOCTh B HECTAaHAAPTHBIX CUTYAIlMsIX, aJ€KBATHO OIICHUBATH BKJIAJl KaXKIOTO W3
YYaCTHUKOB TPYIIIBI B PEHICHUE pacCMATPUBAEMOM POOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

®da30BbIe IEPEXOBI

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 no pazneny

Paznen 4. 9JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 MeKTpoCTatiia 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHnuyeckue U 3JEKTPOMarHUTHbBIE 9 1 bubnmnoreka [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI CIENUATTBHON TEOPUH bubnuorexa [JOK
3.1 4 1
OTHOCUTEIIBHOCTH https://m.edsoo0.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
. bubnmoreka [JOK
4.1 DJIeMEHTHI KBAHTOBOU ONTHUKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubmuorexa [JOK



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

4.3 ATOMHOE SApO

Uroro no pazgeny

15

https://m.edsoo.ru/7f41c97¢c

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 E;ISSH;I;T:;(;)&OU/I? £41097¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41097¢
Htoro no pazneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

HOYPOYHOE INIVIAHUPOBAHUE

10 KIIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne JlaTa nudpoBLIe
Tema ypoxka Kontpoabubie IlpakTuyeckue op
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
®dusrka — HayKa O MPUPOJIC.
1 Hayunnie MeT(?)IK Bl HO?I;)H:HI/UI 1 bubmorexa [JOK
v g https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Ponb u mecTo pusuku B

5 (GhOopMHUPOBaHUH COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATETLHOCTH JIIOIeH
MexaHudeckoe JBHXEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoreka [IOK
nBuxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPsAMONIMHETHOE 1 bubnnorexka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTPSIMOTIUHEIHOE 1 bubmuoreka [IOK
JIBUKCHHUE https://m.edsoo.ru/ff0c372e

6 CBoOoiHOe majieHne. Y CKopeHue 1 bubnmnoreka [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BU>XEHUE.

7 JIBU>KeHue MaTeprualibHOM TOYKH IO 1 bubmorexa HOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [TpuHtIMTT OTHOCHUTENLHOCTH [ amues. 1 bu6mmoreka [IOK



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

HNuepuunanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HptoTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. Ipunnun

9 cynepro3uiuu cuwi. Bropoii 3akon bubmmorexa [IOK
yrep H ’ p . https://m.edsoo.ru/ff0c3be8
HproTona asis MarepuanbHOM TOUKU

10 Tpetuii 3akon HeroToHa niis bubnnoreka HOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cua

11 Tsokectu. [lepBas kocMudeckas bubmorexa LHOK

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

12 Cwuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuina tpenusi. KoadduumeHt tpenus.

13 Cuia Cil‘[ OTI/IBJ'IGI-(II)I/I(IS)I pu BI/IE(GHI/II/I bubmorexa HOK

P pua https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH HJIU Ta3e
[locTynarenbHOE U BpalaTeibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnmnorexa [JOK
MowmenT cunsl. [lnedo cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENa
HNMnynsc MaTepuanbHOU TOYKH,

15 CHCTEMBI MAaTEPUAJIbHBIX TOYCK. bubnuorexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITynbca. PeakTuBHOE IBU)KEHHE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas sHeprusi MarepuajibHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo0.ru/ff0c4502
KMHETUYECKOU JHEPIUUn

17 [ToTeHnanbHast YHEPTHUS. bu6mmoreka [IOK



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

[ToTenuunanpHas s3HEpPTUs yupyro
neOpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MIOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

19

20

IloTenumanbHble M HEMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HENOTEHIMAIBHEIX CHUJI C U3MEHEHUEM
MEXaHUYECKON PHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHS MEXaHUYECKOH
SHEPIruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha IPUMEPE PaCTsHKEHUS
PE3UHOBOTO KIyTa»

KonTponbHas padbora no teme
«Kunemaruka. JlnuHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. Audpoysus

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4dc?2

22

23

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHI] BEIIECTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

Macca monekyin. Konugecto
BemlecTBa. [locrossuHas ABoraapo

24

TermmoBoe paBHOBecue. Temneparypa
u e€ usmepenue. Illkana remneparyp



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

Ienscus

Uneansubiii raz B MKT. OcHOoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeIHEe KHHETUYECKON IHEPTUun bubnmoreka [JOK
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenpeneeBa-Knaneiipona
27 3akoH /lanbToHa. ["a30BbI€ 3aKOHBI
JlaGopaTtopHnast pabota
28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napaMeTpamMu COCTOSTHHS
Pa3peKEHHOTO ra3a
29 N3omnporneccel B U1€aIbHOM Ta3e U UX bu6nmoreka [JOK
rpaguyeckoe npeICTaBIeHNUE https://m.edsoo.ru/ff0c570e
BuyTtpenHnss sueprus
TEPMOJMHAMHYECKON CUCTEMBI U
30 crocoObI e€ m3MeHeHus. KommuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTHUS OJJHOATOMHOT'O UI€ATHHOTO
rasa
bubmuorexa [JOK
31 Braer Tentonepeain https://m.edsoo.ru/ff0c5c36
VY aenbHas TEIIOEMKOCTH BEIECTBA.
32 KonunuecTBo Tennotel npu bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5¢c36
Tertonepenayde. AnunadbaTHbBIN TIpolece
33 IIepBblil 3aKOH TEPMOAUHAMUKU U €TI0 bubnuoreka [IOK
[IPUMEHEHUE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeobOpaTtumocTs mporieccoB B bu6mmoreka [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
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoze. Bropoii 3akoH
TEPMOJUHAMUKHU

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/I TermoBoi

bu6mmoreka [IOK

35 MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KITJI
37 DKoJIorHu4YecKre mpooIeMbl
TETUIOIHEPTETHKH
38 Ob6o06maromuit ypok «MosnekynsipHas bubnuoreka [IOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo0.ru/ff0c6938
KonTponbhas pabota no Teme
39 «Monexynspnas pusuka. OCHOBBI bubamorexa LOK
VP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHSI. bubnnoreka [JOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs U OTHOCUTEIIbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIi bubmmorexa [JOK
AR - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucraminueckue n
42 amopdHbIe Tena. AHU30TPONHS bubnuoreka [IOK
CBOMCTB KpHUCTaIIOB. JKuakue https://m.edso00.ru/ff0c65f0
kpuctauiel. COBpeMEHHbBIE MaTepHAITBI
[MnaBneHue U KpUCTATUTH3AITHSL.
43 VnenbHas TenioTa MaaBiIeHUs bubmmorexa [OK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44
YPaBHCHHE TEIIOBOTO OanaHca https://m.edsoo0.ru/ff0c6820
45 DneKTpu3zanus Tei. INeKTPUIECKUun bubnnoreka [HOK

3apsn. [IBa BUa SIEKTPUYIECKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
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3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 [IOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUS bubmmorexa [IOK
YHpOBOZ ’ p https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOTO 3apsia
B3aumoneiicTBue 3apsi0B. 3aKOH
47 Kynona. ToueuHbIN 2JIEKTPUIECKHAI bubmorexa [IOK
y ' p https://m.edsoo.ru/ffOc6ced
3apsia
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
48 nons. [puHnmn cynepnosuumuu bubnuorexa [JOK
SJIEKTPUYECKUX ToJeH. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit sneKTpoCcTaTH4eCcKOro
49 nonsd. ITorennuan. PazHocts bubmorexa [TOK
: tait. https://m.eds00.ru/ff0c6£00
MMOTEHIINAIOB
ITpoBOMHUKY U TUIIEKTPUKUA B
50 anpeKT OCTaTI/I‘IGI([JKOM noljw bubmorexa LOK
P ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnekTpoéMrocTh. Konaencaro
P A P https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTH MIIOCKOTO
52 KOHJIEHCATOpa. DHEPrUs 3apsKEHHOTO bubmiorexa LOK
g pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHJEHcaTopa"
[IpuHIMI NEKCTBUS U IPUMEHEHNE
54 KOH/JIEHCATOPOB, KOMMUPOBAIHHOTO

anmnapara, CTpyWHOT0 IIpUHTEpA.
DneKTpocTaTUYeCcKast 3alluTa.



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

3azeMIIeHHE HIIEKTPOIPHUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBUSA €0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jist
ydacTKa Lenu

56

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabota
«M3y4eHne cMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

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

57

58

59

60

PaboTa 1 MOLITHOCTH JICKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

3akon OMa A5 OTHOM (3aMKHYTOM)
anekTpuueckoii nenu. Koporkoe
3aMbikaHue. JlaboparopHas pabota
«M3mepenne D/1C ncrtouHnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

DIIEKTPOHHAs MPOBOJAUMOCTb TBEPBIX
METaJIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
temnepaTypbl. CBEpXIIPOBOAUMOCTh

DNEKTPUYECKUM TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

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

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

61

[ToympoBOTHUKH, X COOCTBEHHAS U
npuMecHas mpoBoAUMOcTh. CBOMCTBa
p—n-nepexona. [lomynpoBogHUKOBBIE
npubopHI

bu6mmorexa [IOK
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

DNEKTPUYECKUM TOK B paCTBOPAX U

paciuiaBax 3JE€KTPOJIMTOB. bubnmoreka [JOK

62 1
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. https://m.edsoo.ru/ff0c82ba
DIIeKTpOIn3
DIIEKTPUUYECKHI TOK B Ta3ax.

63 CamocTosiTenbHbIN 1 1 bubnmoreka [JOK
HECAMOCTOSITEIbHBIN pa3psia. MoaHus. https://m.edsoo.ru/ff0c84ae
IIma3ma
DneKTpuuecKkue Npudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubnnorexa [HOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0marmuii ypok 1 bubnmnorexa [JOK
«INEKTPOTMHAMHUKAY https://m.edsoo.ru/ffOc88be
KonrponbHas pabora no reme

66 «Qnekrpocraruka. [IocTosHHBIM 1 bubnuoreka [IOK
JJIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 PesepsHslil ypok. KonTponbHast 1 bubnnorexka [JOK
pabota no Teme "DIeKTpoAUHAMHUKA" https://m.edso0.ru/ff0c8c56

68 PeseprubIil ypok. O600marommi ypok 1 bubnmuorexa [JOK
o reMam 10 knacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'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 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Kontpoaensie — Ipakrueckue il:;:eﬂl/lﬂ :)I;l[()l:ll:())]:;feﬂbﬂble
padoThbI padoThbI pecypeni
[TocTosiHHBIE MAarHUTBHI U UX

1 B3auMoOeicTBUE. MarHuTHOE II0JIE. 1 bu6nmorexa LIOK
Bekrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON MHIYKIIUH
MarauTtHoe 1ose MPOBOJHHKA C

5 TokoM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3anmoaeiicTBre mpoBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopnas pabora «3yueHue 1 1 bubmmnoreka HOK
MAarHUTHOTO IOJIA KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS HA
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [JOK
«HccnenoBanne neMCTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TIOJIS Ha

5 JBIOKYIIYIOCS 3apSKEHHYIO YACTHILY. 1 bubnuoteka [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
DJneKTpoMarHuTHas MHAyKnus. [loTok

6 BEKTOpa MarHuTHON MHAYKIHU. IJ1C 1

WHIYKIWU. 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

nHaykuu Papanes

10

JlaGopaTopHas paboTta
«HccnenoBanue sIBICHUS
ANEKTPOMArHUTHOW WHTYKITHFD)

NuaykTuBHOCTD. SIBIICHUE
camouHaykiuu. JIC caMOUMHAYKIIUH.
DHeprusi MarHUTHOTO MOJIsl KATYLIKHU C
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND,
YCKOPHUTEIIN 2JIEMEHTapPHBIX YaCTHILI,
WHAYKIIMOHHAS TI€Yb

O6o06maromuit ypok «MarHutHoe
noJje. DIEeKTPOMarHUTHAS HHIYKIHS)

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nmorexa [IOK
https://m.edsoo.ru/ff0ca600

bubmmoteka IIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota no teme
«MarHuTtHOE 1oJIe.
DNeKTpOMarHuTHasi UHIYKIUS

bubmmoteka IIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHUYECKUE
kosebanus. 'apmonnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBparienue sHEprun

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HUTH OT JJIMHBI HUTH U MacChl Ipy3a»

14

Koneb6arenpnbiit koHTYp. CBOOOIHBIE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb820



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

OJICKTPOMArHMTHBIC KoJieOaHus B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKNMU U
OJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIrUr B UACAIIbBHOM
KoJIe0aTeIbHOM KOHTYpE

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

16

[Ipencrasnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKue konebanusa. Pe3onanc.
BreIHyKICHHBIC 2JIEKTPOMAarHUTHBIC
KoJeOaHus

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

17

Ilepemennsblii Tok. CUHYCOUJAJIbHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JIEWCTBYIOIIEE 3HAYEHUE CHIIbI TOKA U
HaIpsKEeHUs

bubmmoteka IIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpaucpopmarop. Ilpoussoacrso,
nepeavya u noTpedieHue
JIEKTPUUYECKON SJHEPTUN

YCTpOUCTBO U MPAKTUUYECKOE
IIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro TOKa,
JIMHUH 3JIeKTponepeaady

DKOJIOrM4eCcKHe PUCKU TIpU
IIPOU3BOJICTBE JIEKTPOIHEPTUU.
Kynbrypa ncnonb3oBanus
ANEKTPOIHEPTHH B MMOBCEAHEBHON
KU3ZHU

bu6nunorexa LIOK
https://m.edsoo.ru/ff0cc324



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

MexaHuyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

bubnunoreka LIOK

21
pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunble ¥ MPOIOJILHBIE BOJIHBI
99 3ByK. CKOpOCTH 3BYyKa. ' pOMKOCTh bubnunorexa LIOK
3ByKa. Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNeKTPOMarHUTHBIE BOJIHBI, UX
23 cBolicTBa U ckopocTh. [1kana bubmmorexa [JOK
p ' https://m.edsoo.ru/ffOccfe0
AIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmonoxkarus
o5 KonrtponbHas pabdora «Konebanus u bubmmnoreka HOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonHENHOE pacpoOCTpaHEHHE
26 CBETa B OJTHOPOJHOM Cpeje. bubmuoreka [JOK
Todeunblili ICTOUHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OTtpaxenue cBeTa. 3aKOHbI
27 otpaxkeHus ceera. [loctpoenue bubmmorexa LIOK
P peta. 1oeTp https://m.edsoo.ru/ff0cd4e0
M300paKeHM B IJIOCKOM 3epKajie
[Ipenomnenue ceta. [lonHoe
28 BHYTpEHHee oTpakeHue. [IpenenbHbii bubmuorexa [JOK
YTOJ TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 JlaGopatopnas pabora «3mepenue bubnuorexa [IOK
IIOKA3aTelIs MPEIIOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 JIun3el. [Toctpoenune n300pakeHuii B bubnuoteka [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

nuH3e. Popmyiia TOHKOM JIUH3BL.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «MccrnenoBanue cBOCTB
M300paXEHUI B TUH3AX»
Hucnepcus cera. Cl0KHBIN COCTaB
39 oenoro ceera. L[er. JlabopaTopHas
pabota «Habmonenne aucnepcuu
CBETa»
33 Nnrtepdepennus creta. Audpaxims bubmmoreka [JOK
ceera. JludpakinonHas pemérka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. Bbu6moteka [JOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpruOOpPbI U yCTPOUCTBA U
YCIIOBUS UX 0€30TIaCHOTO IPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJIaccuueckor MexaHuku. [loctynarsl bubnnorexa [JOK
CIIELIMAIBHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIEHOCTH
OTHOCUTENHHOCTH OJTHOBPEMEHHOCTH.
37 3aMeieHre BpeEMEHH U COKpaIleHUE bubmmorexa TIOK
P P https://m.edsoo.ru/ffOcfa42
JUTUHBI
OHeprust ¥ UMIYJIbC PENATUBUCTCKOMN
38 gacTullbl. CBSI3b MaCChI C YHEPTHEH U Bubmmorexa [IOK
’ p https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsl OKOS
Kontponbras padota «OnrTuka.
. bubmuorexa [{OK
39 OCHOBBI CTICTIHATBHOM TEOPUH

OTHOCHUTCIBHOCTH

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otounbl. opmyna [Mnanka. DHeprus

bubnunoreka LIOK

40
Y UMITYJIBC JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHUE Eu6 [TOK
nOIMoTEKA
41 . A.T.
porosppexra. Ompirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poTodddexra. YpaBHEHHE
42 BﬁHmTeI(?ll)Ha JIq})I(b@OTOB(i)(geKTa bubmorexa HOK
g ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» hotorpdexra
Jasnenue ceera. Onbitsl [1. H.
43 JlebeneBa. XuMudeckoe ACHCTBUE bubmorexa HOK
AcBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTBa u
MPAaKTUYECKOE TPUMEHEHHUE:
44
(boTorMeMEeHT, POTOAATUHK,
CONHEeYHas OaTapesi, CBETOUOT
45 Pemenue 3amad mo reme «1eMEHTHI bubmmoteka IIOK
KBaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. ONbBITHI
46 Pezepdopaa mo paccesHuio o-4actu brbmmorexa [TOK
POLOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aToma
bubnunorexa LIOK
47 IT b
OcTyIathl bopa https://m.edsoo.ru/ff0d0afa
H3znyyenne u norionieHue (oToOHOB
48 II I/Iyl';{e eXx0/Ie aTOMEIlH co H(;I;o OBHS bubmorexa [JOK
p pexol . g P https://m.edsoo.ru/ffOd0Oafa
SHEPTHUH Ha Apyroi. Buasl ciekTpoB
BoaHoBbIe cBOlicTBa yacTull. BoHEI
N but6mmoreka [IOK
49 ne bpoiins. KopmyckynspHo-

BOJIHOBOM nyanu3M. ClIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
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BBIHYXXJICHHOC U3JTYUCHUC

50

51

52

53

54

55

OTKpBITI/Ie PaAnO0aKTHUBHOCTHU. OMBITEI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOAKTUBHOI'O U3JTYUYCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Bnusaue
PaINOaKTUBHOCTH Ha KUBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnsl. Anbda-pacna.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inydenue

DHeprusi CBSA3U HYKJIOHOB B siJIpe.

S nepHbie peakuuu. SnepHbii
peaktop. [Ipobrnemsbl, mEpPCIEKTUBHI,
JKOJIOTUYECKUE aCIIEKTHI SIAEPHON
SHEPreTUKHU

DneMeHTapHble yacTulbl. OTKpBITHE
MO3UTpoHa. MeTo1bl HAOMIOACHUS U
pErUCTpaLvK JIEMEHTAPHBIX YACTULL.
Kpyrieiii cton «®yHnameHTaabHble
B3anmMoaercTBud. EnMMHCTBO
(bU3UYIECKOI KapTUHBI MUPaY

Bun 38é31H0r0 HEOa. Co3Be3us,
SIpKUE 3BE3/IBI, IUIAHEThI, UX BUIAUMOC
nexkenue. CollHEYHAs! CUCTEMA

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1356

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

56

Counnne. ConHeuHast akTUBHOCTD.
Ncrounuk sHeprun ConHua U 3BE3]1



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

57

58

59

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TNIABHOM
MocJieIoBaTelbHOCTU. BHYTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIE
MIPEJICTABICHUSI O IPOUCXOXKICHUU U
sBomtounu CoJiHIa U 3BE3]T

Muneunsiii [1yTe — Hama ['anakTuka.
ITonoxxenne n nBuxenne CosHLa B
l'anaktuke. I'amaktuku. YEépHbie
JBIPBI B SIPAX TaJaKTUK

Bcenennas. Pa3z0oeranue rajgakTuUK.
Teopust bonbiioro B3pbiBa.
PenukToBO€ U3nyyeHue.
MertaranakTuka

60

61

62

63

Hepemennsie npobieMbl acCTpOHOMUHT

KonTtpomnbHas pabota «1eMeHTHI
aCTPOHOMMUH U aCTPOPUIUKI

O6o06uaromuit ypok. Ponb dpuzuku u
aCTPOHOMHUU B DKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COLIUATIBLHON 1
THUYECKOU cepax AesITeTbHOCTH
YeJIoBeKa

O6o6maromuit ypok. Pois u Mmecto
(GU3MKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o0maromuii ypok. Pois
(dbuzmveckoit Teopuu B HOPMUPOBAHUH
MPECTaBICHUN O (PU3NYECKOM
KapTHHE MHpa




O6o06mraromuii ypox. Mecto
(hbU3UYIECKOI KapTUHBI MHPa B 00IIIEM

65 1
PSIy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJICTABICHUN O IPUPOE

66 PesepBHbIil ypok. MarautHoe noie. 1
DneKTpoMaruHuTHast MHIYKIUS
PesepsHblit ypok. OnTuka. OCHOBBI

67 CHEIHAILHON TeOpUn 1
OTHOCHUTEJIBHOCTH
Pesepwnbiii ypok. KBantoBas ¢pusuka.

68 DNeMEeHThI ACTPOHOMUH U 1 bubmmorexa [JOK

P https://m.edsoo.ru/ff0d1784
acTpou3uku
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784

YUYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJLHOI'O
MPOLIECCA
OBSI3ATEJBHBIE YUEBHBIE MATEPUAJIBI JUISI VUEHUKA

» ®usuka, 10 kmace/ Msikumes I'.41., byxosues b.b., Corckuit H.H. nox penakuueit
[TapdentneBoii H.A., Akunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

» ®usuka, 11 kimacc/ Maxumes I'.J1., bByxosnes b.b., Yapyrun B.M. nox penakiueit
[TapdentneBoii H.A., Akunonepnoe obmectBo «M3narensctBo «lIpocBemienuer

1. A.Il. PermkeBuu. CoopHuk 3amau o gusuke. 10 — 11 kimace. — M.: [Ipoda, 2006.
2. Coopnuk 3a1a4 no pusuke aist 9 — 11 kimaccos. CocraBurens [.H. Crenanosa. M.

«IIpocsemenue», 1996 r.

METO/JIUYECKHUE MATEPHUAJIbBI JIJIS1 YUYUTEJIS

1. 10.A. Caypos. ®usuka. [loypounsie paspadorku. 10 knacc. [Tocobue mis
ob1eoOpa3oBarebHBIX opranu3anuii. Mocksa. [Ipocsemenue. 2015

2. 10.A. Caypos. ®usuka. [loypounsie paspadotku. 11 kmacc. [Tocobue mis
o01eo0pazoBaTenbHbIX Opranu3ainuii. ba3oBelil u yriryOneHHbIH ypoBeHb. MOCKBA.

[Ipocsemenne. 2017 r.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

1. Bupryansnas mkoua (http://vschool.km.ru/).

2. Enunas kosuteknus udpoBbIX 00pa3oBaTebHbIX pecypco. http://school-

collection.edu.ru/



3. Kabunet ¢usuku Cankr-IletepOyprckoro yHuBepcuTeTa Nearorndeckoro
mactepctsa (http://www.edu.delfa.net:8101/).
4. Kaptuna mupa coBpemennoi pusuku (http://nrc.edu.ru/est/r2/index.html).

5. Karasor 31eKkTpoHHBIX 00pa3oBaTebHbIX pecypcoB http://fcior.edu.ru/catalog.page
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