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INOACHUTEJIBHAS 3AIINCKA

[IporpamMmma 1o ¢uszuke 0a30BOrO YpPOBHSI Ha YPOBHE CpeAHEro OOIIEro
o0Opa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUH M TpeOOBaHUN K pe3yiabTaTam
OCBOEHHSI OCHOBHOUM 00pa3oBaTeIbHOM HpOrpaMmsbl, mpencraBieHHbIXx B OI'OC
COO, a Taxxke c yuérom deaepanbHOil paboueld MporpaMMbl BOCIHUTAHHUS H
KOHLEMUUU MpenojaBaHus ydeOHoro mnpeamera «®dusnka» B 00pa3oBaTeNIbHBIX
OpraHu3alusax Poccuniickon denepanum, peanu3yrommux OCHOBHBIE
o0pa3oBaTeabHbIE TPOTPAMMBI.

Copepxanue mnporpamMMmbl 1o (U3UMKEe HANpaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTHHBI MHupa oOydarommxcs 10-11 kmaccoB mpu
o0yueHuu ux (Qu3nke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-IEATEIIbHOCTHOTO
noaxoxaa. Ilporpamma mo ¢usuke coorBercTByer TpedoBanusiM ®PI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METalpeIMETHBIM pE3YJIbTaTaM
oOyueHus, a TaKK€ YUYMTHIBAET HEOOXOJUMOCTb peau3alMi MEXIPEIMETHBIX
cBsize (U3MKH C €CTeCTBEHHO-HAyYHBIMH Y4YeOHBIMH TMpenMeramu. B Hei
OIPENEISIIOTCS OCHOBHBIEC LIENHM WM3Y4YEHMsI (PU3UKHM HA YPOBHE CPEIHErO OOILIEro
00pa3oBaHus, IJIAHUPYEMBIE PE3YJIbTAaThl OCBOEHUS Kypca (U3UKU: JIMYHOCTHBIE,
MeTalpeIMETHbIE, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Tporpamma o (pusmke BKIIOYAET:

e IUIAHUPYEMBIE PE3yJIbTAaThl OCBOCHHUS Kypca (pU3MKHU Ha 0230BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTaThI 10 TOAaM 00Yy4YEHHS,;

e cojaepxkaHue yueOHoro npeamera «dusukay» 1o rogaM o0ydeHus.

®du3rka Kak Hayka O HamOojee OONIMX 3aKOHAaX NpPHUPOAbI, BbICTyHas B
Ka4yecTBe yueOHOro ImpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMi 00 okpyxkaromeM mupe. [IkonbHbINA Kype UMK — cucTreMooOpa3yrouui
JUI €CTECTBEHHO-HAYYHBIX YU4E€OHBIX MPEAMETOB, MOCKOIbKY (DU3NUECKHE 3aKOHBI
JeXaT B OCHOBE IMPOLIECCOB M SIBJICHUM, H3y4aeMbIX XUMUHEH, Ouosoruei,
dbuzmyeckor reorpadguert U actpoHoMmueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHne (U3WYECKUX 3HAHUWA  ONpeAenseT XapakTep U pa3BUTHE
pa3sHOOOpAa3HbIX TEXHOJIOIMM B c(epe HHEPreTHKH, TPAHCIOPTa, OCBOCHMS
KOCMOCa, IOJIy4EHHs] HOBBIX MAaTe€pHalIOB C 3aJlaHHBIMU CBOWCTBAMHU WM JPYTHX.
W3yueHne (QU3MKM BHOCUT OCHOBHOW BKJaJ B (OPMHUPOBAHHUE €CTECTBEHHO-
Hay4yHOW KapTHHBI MHpa OOydaroluxcs, B (OPMHpPOBAHHE YMEHHM MNPUMEHSTH
Hay4HbIA METOJI IO3HAHUS MPU BBITIOJHEHUU UMH Y4E€OHBIX UCCIIEIOBAHUN.

B ocHOBy Kkypca (u3MKM [ YpPOBHS CpEOHEro o0Iero oOpa3oBaHMs
NOJIOKEH pAJ WAEH, KOTOpble MOXHO paccMaTpuBaTh KakK MPUHLUIIBI €ro
OCTPOECHHUS.



Hoesa yenocmnocmu. B COOTBETCTBUM C HEMl Kypc SIBISIETCS JIOTHUYECKH
3aBEepPIIEHHBIM, OH COJIEPKUT MAaTepHaN U3 BCEX pa3/iesioB (M3MKU, BKIIOYAET KaK
BOMNPOCHI KIIACCHYECKOW, TaK U COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW MmaTepuan Kypca (PU3UKU
o0beIUHEH BOKpYr (Qusnueckux Teopui. Beaymum B Kypce sIBIsSETCS
dbopMUpoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pWH, BEUIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuszanusi mpenanonaraeT HUCIOJIb30BaHUE
T'YMaHUTApHOTO MOTEHIHANA (HU3MYECKOM HAYKH, OCMBICIICHHUE CBSI3U Pa3BUTHUS
¢u3uku ¢ pa3BUTHEM OOIIECTBA, a Takke ¢ MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U YKOJIOTHUYECKUMU TTPOOIEMaMH.

Hoes  npuxnaomoti  nanpasnennocmu. Kypc ¢us3uku —mpeamosaraer
3HAKOMCTBO C IIMPOKUM KPYIrOM TEXHUYECKUX U TEXHOJOTHMUYECKHX MPHIOKEHUN
V3yYEHHBIX TEOPUH U 3aKOHOB.

Hoes »skonocuzayuu peanusyercsi TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
COZICpXaHMsl, TMOCBIIMIEHHBIX SKOJOTHYECKHM TpobJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHHKH W TEXHOJOTHH, a TaKXe 00CYKIEHUS
po0JIeM paIrMOHAIBHOTO MIPUPOIOTIOIB30BAHUS M IKOJIOTUYECKON 0€30MacHOCTH.

CrepXKHEBBIMHM JJIEMEHTAaMHM Kypca (M3HKHA Ha YPOBHE CpEIHEro OOLIEro
oOpa3oBaHus SBISOTCA Guznueckue Teopuu ((popmMupoBaHHE MPEACTABICHUMA O
CTPYKTYpE MOCTPOCHHUS (PU3NYECKON TEOPUH, pOJIH (PYHIAMEHTAIBHBIX 3aKOHOB U
OPUHIUIIOB B  COBPEMEHHBIX MPEJCTABICHUAX O TMPUPOJE, TIpaHHIlaX
NPUMEHUMOCTH TEOpUW, [JIi OINHCAHUS €CTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOLIECCOB).

CHUCTeMHO-IEITeIbHOCTHRIN MOAX0/ B Kypce (PU3MKH peau3yeTcs MPexKIIe
BCEro 3a CYET OpPraHM3alMy SKCIEPUMEHTAIBHON NEATEbHOCTH 00Yy4aroluuxcsl.
Jlnst  6a3oBoro ypoBHS Kypca (U3UKH — OTO HCIOJIH30BAHUE CHUCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB U JTAOOpPAaTOPHBIX PpadoT,
KOTOpBIE B Mporpamme no ¢usnke oObeAUHEHBI B OOIIMI CHUCOK YYEHUYECKUX
MpaKTHUYECKUX paboT. BriieneHue B yka3aHHOM IMepevHe JIabOpaTOpHBIX padoT,
IPOBOJMMBIX i1 KOHTPOJSI M  OLEHKH, OCYHIECTBISIETCA YYaCTHHUKAMHU
00pa3zoBaTeNbHOTO IMpoIecca HUCXOAs U3 OCOOCHHOCTEW IUJIaHUPOBAHUSA W
ocHamieHus kaOunera ¢usuku. Ilpu »>TOM oOOecrmeunBaeTcs OBIAJACHHE
OOyJarOIIMMUCS YMEHHUSIMU MPOBOJIUTH KOCBEHHBIE H3MEPEHUsI, HCCIICIOBAHUS
3aBUCUMOCTEN (DU3UYECKUX BEIMYMH U TOCTAHOBKY OIIBITOB 110 TPOBEPKE
MPENJIOKEHHBIX TUIIOTE3.

Bonbioe BHMMaHUE YAENSETCS PEHICHUI0 PACUETHBIX W KaueCTBEHHBIX
3anay. [Ipu 3TOM A pacu€THBIX 3aJlay MPUOPHUTETOM SIBJIIIOTCS 33Ja4d C SIBHO
3aJlaHHOM (PU3MYECKON MOJIETIBIO, TIO3BOJISIONINE MIPUMEHSTh U3YUCHHBIC 3aKOHBI U



3aKOHOMEpPHOCTH KaK M3 OJHOr0 pasjesia Kypca, TaKk U HUHTETpUPYd 3HAHUS W3
pasHbIX pa3fenoB. [ KadyecTBEHHBIX 3a/lay MPUOPUTETOM SIBIISIOTCS 3aJaHUsl Ha
OOBSICHEHHE TPOTEKaHUsI (PUBMYECKUX SIBJICHHH W TPOIIECCOB B OKpYXKarOIIEH
KU3HHU, TpeOyrolre BbIOOpa (PU3MUECKOW MOJAENU IJisi CHUTYallud MPaKTUKO-
OPHEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuum ¢ TtpedoBanuamu DI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOECreueHn0 ydeOHOro Ipolecca O0a30BbI ypOBEHb Kypca
(bU3MKH HA YPOBHE CPEAHETO 00IIero 00pa3oBaHus JOKEH U3ydaThCs B YCIOBUSIX
MPEIMETHOTO KaOWHeTa (PU3WKH WM B YCJIOBUSX HMHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYy4HOro Iukia. B kabunere Qu3nku MOMKHO OBITH
HeoOxoauMoe JabopaTopHOe OOOpYydOBaHUE Ui BBIMOJHEHUS YKa3aHHBIX B
mporpaMme 1o (Pu3MKe y4eHWYECKUX MPAKTUYECKHX paboT M JEeMOHCTPAIMOHHOE
o0opy0BaHuUE.

JleMoHCTpannoHHoe o0opyaoBaHue (GOPMHUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MUHUMAJIbHOM JOCTATOYHOCTM U  O00ECIEYMBAET IOCTaHOBKY
MEPEUNCICHHBIX B TMporpaMMe TO (U3HKE KIIOYEBBIX JIEMOHCTpPAIlUNA IS
WCCIICIOBAaHUSI  WM3y4aeMbIX  SBJICHUW ©W  TPOILECCOB, OJMIUPHUYCCKUX U
(G yHIaMEHTAbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 000pyaoBaHUE [JIsi YUYEHMUECKHUX MPAKTUUYECKUX padoT
dbopMupyeTcsi B BUAEC TEMaTHYECKUX KOMIUJIEKTOB M OOECIeYMBaeTCs B pacuére
OJTHOTO KOMIUJICKTa Ha JBYX OOydJaromuxcs. TeMaTHYeCKHe KOMIIICKTHI
7a00paTOpHOro 000pPYAOBAaHUS JOJDKHBI OBITH ITOCTPOCHBI HAa KOMIUICKCHOM
UCIIOJIb30BaHUM AHAJIOTOBBIX M IHU(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJE IU(POBBIX J1A0OPATOPHIA.

OCHOBHBIMH TIETISIMHU U3y4eHUs (PU3UKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHHEe WHTEpeca W CTPEMJICHHS OOYYalOMUXCS K HAYIHOMY
W3YYCHUIO TMPUPOJbI, Pa3BUTHE WX HWHTEIUICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABJICHUI O HAYYHOM METOJIE MO3HaHUs U (HOpMUPOBAHUE
MCCIIeIOBATEIHCKOTO OTHOMICHUS K OKPYKAIOITUM SIBIICHUSIM;

e (opmupoBaHHe HAy4YHOrO MHPOBO33PEHUSI KaK pe3ysbTara H3y4CHHUs
OCHOB CTPOSHHUS MaTepuu U (HyHIaMEHTAIBHBIX 3aKOHOB (DM3HKH;

e (QopmupoBanne yMeHUW OOBSICHATH SBICHUA C HCIOJIH30BAaHUEM
bu3MUecKUX 3HAaHUI U HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBanme MpeACTaBACHUN O poyid (HU3UKHA ISl PA3BUTHS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTH.

JlocTmkenne 3TUX Leneid obecreunBaeTcs pelieHrneM CIEAYIOINUX 3a1a4d B

npoliecce U3ydeHus Kypca (PU3uKy Ha YpoBHE CpPEeAHEro 00IIero 00pa3oBaHus:



e TMpUOOpPETEHHE  CHUCTEMBbl  3HaHUK 00  o0mux  (PuU3HUECKUxX
3aKOHOMEPHOCTHIX, 3aKOHaX, TEOPHUsIX, BKJTIOYAs MEXaHHKY,
MOJIEKYJSIDHYIO  (DU3HKY, D3JIEKTPOAMHAMHUKY, KBAaHTOBYIO (DH3UKY U
AJIIEMEHTBI aCTPOU3UKH;

e (opmupoBaHHe yMEHUH TPUMEHATH TEOPETUYCCKUE 3HAHWS IS
OOBbsicCHEHUS (DPU3UYECKUX SIBICHHM B TpPUpPONEe U JUIsl TPUHITHS
MMPAKTUYECKUX PELIEHUN B IIOBCEAHEBHOM KU3HU,

e OCBOGHHME CIIOCOOOB pEUIEHUS PA3NIUYHBIX 33Ja4 C SIBHO 3aJaHHOM
busnyeckoil MoJIENblo, 3aJad, MOJPa3yMEBAIOIIUX CaMOCTOSITEIILHOE
co3laHue PU3NYECKON MOJIENH, aICKBaTHON YCIIOBUSIM 3a/1a4K;

e TMOHUMaHUE (UBMYECKUX OCHOB W TPHUHIIUIIOB JEHCTBUS TEXHUYECKUX
YCTPONCTB U TEXHOJIOTMYECKUX TIPOIECCOB, X BIUSHUS HA OKPYIKAIOIIYIO
cpeny;

e OBJAJECHUE METOJAAMH CAMOCTOSITEIBHOI'O IJIAHUPOBAHMS U IPOBEICHHUS
(bU3MUEeCKUX SKCIEPUMEHTOB, aHaJlM3a M HUHTEpHpeTanuu HUHbOopMaIuu,
OIpEAEIICHHS] TOCTOBEPHOCTH MOJIYYEHHOI'O PE3YbTaTa;

e CO3JaHUE YCIIOBUW IJISl Pa3BUTUS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU JIEATEIBbHOCTH.

Ha wusydyenue ¢usuku (0a30BbIM ypOBEHb) Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3oBanus orBoautcs 136 yacoB: B 10 kiacce — 68 4acoB (2 yaca B HEJENIO), B
11 xnacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipennaraemspiii B mporpamme 1o (DU3UKE TMEepeueHb Ja0OpaTOPHBIX U
MPAKTUYECKUX paboT SBISETCA PEKOMEHJOBAaHHBIM, YYMUTENb JeaeT BbIOOD
IPOBEJICHUST JTA0OPATOPHBIX pPabOT W ONBITOB C YYETOM HWHIWBHIYATbHBIX
0c00EHHOCTEN 00YJarOIINUXCS.



COJEPXAHUE OBYUYEHUA
10 KVIACC

Pa3nen 1. ®u3uka v MeTOAbI HAYYHOI O IIO3HAHUS

@u3nka — Hayka O mpupoje. HaydHble METOJbI MO3HAHUS OKPYKAIOIIETO
mupa. Poib skcnepuMeHTa W TEOpUM B TPOLECCE MO3HAHUS TPUPOJIBL.
DKCnepUMEHT B (PU3HKE.

MonenupoBanue (U3NUECKUX SBICHUN U mporieccoB. HaydHbple TUMOTE3HI.
du3nYecKre 3aKOHbI U TEOPUH. ['paHUIIbl TPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponb u Mecro ¢u3uku B (HOpMHUPOBAHUU COBPEMEHHOW HAYYHOU KapTUHBI
MHPA, B IPAKTUYECKON IEATEIBHOCTH JIFOJIEH.

Jlemoncmpayuu

AHanoroBele MU UHUQPPOBbIE U3MEPUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHbBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe naBukeHUE. OTHOCUTENBHOCTH MEXAHHUYECKOTO JIBHXKCHUSI.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpOCTb (CpelHsiE CKOPOCTb, MTHOBEHHAasi CKOPOCTh) U
YCKOPEHUE MaTepUaIbHOM TOYKHU, WX MPOCKIMM HA OCH CHUCTEMBI KOOpAUHAT.
CroxeHue nepeMenieHu 1 CI0KeHUEe CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MPSIMOJIMHEWHOE ABWXKeHHE. [ 'paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, MyTH U TMEpeMeIIcHus
MaTepuaIbHON TOUKU OT BPEMEHHU.

CBobOoniHOE nasieHue. Y ckopeHue cBOOOAHOrO MaieHHUs.

KpuBomuueiiHOoe  nBHKEHME. [[BHoKeHME  MaTepuaibHOM  TOYKH IO
OKPY>KHOCTH C IOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JTUHEUHAS
ckopocTtsk. [leproa u yacrora obOpamienus. LleHTpocTpeMurensHOe yCKOpEHUE.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIUAOMETP,
JNBUKEHHUE CHAPSIAOB, LIEMHBIE U PEMEHHBIE TIEPENAYUH.

Jlemoncmpayuu

Mogenb cuCTEMBI OTCUETA, MIUTIOCTPALASI KNHEMATUYECKUX XapaKTEPUCTHUK
JBUKCHUSL.

[IpeoOpazoBaHue IBHXKEHUM C UCTIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[TageHue Ten B BO3AyX€ U B pa3peKEHHOM MTPOCTPAHCTBE.

Hab6mtonenre aBueHUsI Tena, OPOIIEHHOTO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.



N3mepenune yckopeHust CBOOOAHOTO MaICHUS.

HanpaBiieHre CKOpOCTH NpH IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii osxcnepumenm, rabopamopnule padonul

N3yyeHne HEpaBHOMEPHOTO JBUKEHHUS C LEIbIO ONPEACICHUS MTHOBEHHOU
CKOpPOCTH.

HccnegoBaHue COOTHOUIEHUS MEXKAY IYTAMHU, NPOWJICHHBIMU TEJIOM 3a
MOCJIE/IOBATENIbHBIE paBHbIE MPOMEXKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JBIKCHUU C HaYaJIbHON CKOPOCTHIO, PaBHOM HYIIIO.

N3ydeHune IBUKEHUS IapUKa B BA3KOU KUIKOCTH.

N3ydyeHnue nBuxeHus Teia, OPOIIEHHOI0 TOPU30HTAIBHO.

Tema 2. lunamuka

IIpununn  otHOocutenbHOCTH — ['ammutesa.  IlepBeir  3akoH  HerotoHa.
NHuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepniozunuu cui. Bropoil 3akon HproToHa
IUIsl MaTepuaabHOM TOUKU. Tpetuil 3akoH Hpl0TOHA I MaTepUAIbHBIX TOYEK.

3akoH BcemupHoro Tsrorenus. Cuna Tskectd. llepBas kocmuyeckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKoyibxkeHus1, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TPeHHs CKOJIbKEHUSI U cujia TpeHus nokosi. Koaddunment tpeHus.
Cuta conpoTHUBIIECHUS NPYU JBUKCHUU Teja B *KUIKOCTU UIIU Ta3e.

[ToctynaTenbHOE U BpalaTeIbHOE JTBUKEHUE a0COTIOTHO TBEPAOTO Tea.

MOMEHT CuJIbI OTHOCUTEIBHO OCU BpauleHus. llnedo cunbl. YcnoBus
paBHOBECHS TBEPAOIO TEa.

TexHnueckue yCTpoHMCTBA W MNPAKTUUECKOE MPUMEHEHHUE: MOJIIUITHUKH,
JBI)KEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrenue nHepuuu.

CpaBHEeHHE Macc B3aUMOIEUCTBYIOIINX TEN.

Bropotii 3akon HerotoHa.

Nsmepenue cuil.

CrnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpeHHOM NOABEME U TTAJICHUH.

CpaBHEeHUE CUJI TPEHUS MMOKOS, KAYEHUS U CKOJIbKCHUSI.

VYcnoBus paBHOBECHs TBEPAOro Tesia. Buasl paBHOBECHS.

Yuenuueckuu sxcnepumenm, rabopamophule pabomul

N3ydyenue nBM>KeHUS OpycKa MO0 HAKIOHHOM MIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHMKAKOIIMX B MPYKUHE U
PE3NHOBOM 00pa3le, OT X AePOpMaLIUH.

HccnenoBanne yclnoBUW PpPAaBHOBECHS TBEPAOrO TeEJd, HMMEIOIIETO OCh
BpAaLLCHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Nmniynbe MaTepuasibHOW TOYKH (Tela), CUCTeMbl MaTepUATbHBIX TOYEK.
NMnynbc cuiabl U MU3MEHEHUE HUMITyJibca Tejla. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE IBUXKEHHUE.

PaGota cusnbl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprusi MarepualibHOM TOuku. Teopema 00 H3MEHEHUHU
KUHETUYECKOW SHEPTHHU.

ITorennumaneHas DHEPIUS. [ToreHumanbHas JHEPrus yOpyro
nebopMUpOBaHHOW  mpyxuHbl.  [loTeHlManbHas HSHeprus  Tena  BOJM3H
MOBEPXHOCTH 3E€MJIH.

[loTeHUMabHBIE WM HENOTEHUUAJIbHBIE  CHJIBL. CBsi3b  paboOTHI
HEMOTCHIMAIBHBIX CUJ C HW3MEHEHHUEM MEXAHMYECKOM JHEPrUM CHUCTEMBI TEIL
3aKOH COXpaHEHHsI MEXaHUYECKON SHEPIUU.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckrne yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOMED,
IIPY>KUHHBIA IIUCTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCa.

PeakTuBHOE IBHKEHHUE.

[lepexoa moTeHUMAIBHON SHEPTUU B KHHETUUYECKYIO U 00paTHO.

Yuenuueckuui sxcnepumenm, rabopamophvie pabomul

N3ydyenue aOCONIOTHO HEYINPYroro yjaapa ¢ MOMOMIbIO ABYX OAMHAKOBBIX
HUTSIHBIX MAsITHUKOB.

HccnenoBanue cBsizu pabOTHI CUJIBI C U3MEHEHHEM MEXaHWYECKOW >HEpPruu
TE€Ja Ha IPUMEPE PACTSIKEHUS PE3UHOBOTO KI'yTa.

Paznen 3. Mosekyisipuasi pu3snka 1 TEPMOJHUHAMUKA

Tema 1. Ocrosbl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYECKOM TEOPUU U MX ONBITHOE
o0ocHoBanue. bpoyHoBckoe paBuxkenue. Jduddysus. Xapakrep ABUKEHUS WU
B3aMMOJICVCTBHSl 4YacCTHUI[ BellecTBA. MoJenn CTpPOCHUS Ta30B, KUJIKOCTEH U
TBEPABIX TN U O0BSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ITUX MoJienei. Macca u
pasmepsl mosekyil. KonnuectBo Bemiectna. [Tocrostnaas ABorajpo.

TermoBoe paBHOBecue. Temmeparypa u e€ msmepenue. lllkana Ttemmneparyp
Llenbcus.



Mopgens  uageanpHOro ra3za. (OCHOBHOE  ypaBHEHUE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUM HJICaTbHOrO Ta3a. AOCOJIOTHAs TeMIeparypa Kak mepa
CpeaHE KUHETHMYECKOW HSHEPrMHM TEIUIOBOrO MABMKEHUsA dvacTtul rasza. l[llkana
temneparyp KenbBuna. I'a3oBbie 3akoHbl. YpaBHeHue MeHneneeBa—Knaneiipona.
3akoH [lanmeroHa. M3omponeccsl B UICAIBHOM ra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BemiecTBa. [ 'paduueckoe mpefcTaBiICHUE M30IMPOIIECCOB: HM30TEpMa, H30XO0Pa,
n3ooapa.

TexHuueckue yCTpPOHMCTBA M MPAKTUYECKOE MPUMEHEHHE: TEpPMOMETD,
OGapomeTp.

Jlemoncmpayuu

OnwITHI, JOKa3bIBAIOIIME JTUCKPETHOE CTPOEHWE BelecTBa, (ororpaduun
MOJIEKYJT OPraHUYECKUX COETUHEHMUIA.

OnbIThl 10 U PY3UH )KUAKOCTEN U ra3oB.

Mopenb OpOyHOBCKOT'O IBUKEHUS.

Mogaens onbita lTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIECTBOBAHUE MEXMOJIEKYIISIPHOT O
B3aMMO/ICVICTBHS.

Mogenb, WILTIOCTPUPYIOLIAs IPUPOAY JABJICHUS Ta3a HA CTEHKH COCYAA.

OnbIThl, WUIIOCTPUPYIOLIME YPAaBHEHUE COCTOSIHUSI HJICAJIbHOTO Tasa,
U30IPOLIECCHI.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

Ornpenenenrie Macchl BO31yXa B KJIACCHOM KOMHAT€ Ha OCHOBE H3MEPEHHUIA
00BbEMa KOMHATBI, IaBJICHUS U TEMIIepaTypbl BO3/1yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKTY MMApAMETPAMU COCTOSIHUSL PA3PEKEHHOTO
rasa.

Tema 2. OcHoeébl mepmoOuHaAMUKU

TepmoanHamuueckas cucteMa. BHYTpeHHSIE SHEPrusi TEPMOAMHAMUYECKOU
CUCTEMBI U cTIoco0bI e€ n3MeHeHus. KomndaecTBo TeminoTel u padora. BHyTpeHHss
SHEpPrusl  OAHOATOMHOIO  MWJEAJIbHOTO  rasa. Buasl  Temionepenaydw:
TEIJIONPOBOJHOCTh, KOHBEKIIUS, U3TydeHUE. Y AebHasi TEIJIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTHI NpyU TEIUTONEpeaaye.

[lonstue 00 amumabatHoM mporecce. I[lepBblii 3akOH TEPMOAMHAMHKHU.
[Ipumenenne mepBOro 3aKOHa TEPMOAMHAMUKH K HM3omporieccaMm. I paduueckas
UHTEpIpeTaIus padboThl rasa.

BTtopoii 3akon TepmoauHamuk. HeoOpaTuMOCTh MpoIeccoB B MPUPOJIE.

TeroBble  MamuHbl.  [IpyUHOUNBL ~ [EWCTBUS  TEIUIOBBIX  MAlIUWH.
[IpeoOpazoBanusi ’HEpPruv B TEIJIOBbIX MamuHax. KoaduuueHT mnoe3Horo
nerctBus TerioBod Mamuubl. [lukn KapHo u ero kodguIlMeHT MoJIe3HOro
JIENUCTBUS. DKOJIOTUYECKHE MPOOJIEMBI TETNIOIHEPTETHKH.



Texnuueckue yCTpOHCTBA U MPAKTHUYECKOE MPUMEHEHHUE: JBUTATEllb
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJIOAUIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3meHeHne BHYTpEHHEH SHEpruu Tena MpU COBEPLICHUH PaOOThI: BBLIET
npoOKU U3 OYTBUIKM TMOJ] JEUCTBHEM CXATOrO BO3/1yXa, HarpeBaHue 3¢upa B
JaTYHHOU TpyOKe MyTéM TpeHus (BUICOIEMOHCTPAIIHS).

M3meHeHne BHYTpeHHEN SHEPruu (TeMIiepaTyphl) Tena Mpy Terionepeaaye.

OnpiT 1o anuabaTHOMY pacCUIMPEHHIO BO3yXa (ONBIT C BO3IYIIHBIM
OTHUBOM ).

Mopnenu napoBoi TypOUHBI, IBUTATENsl BHYTPEHHETO CrOPaHUsl, PEAKTUBHOTO
JBUTATE]IS.

Yuenuueckuui axcnepumenm, rabopamophvie pabomul

N3MmepeHne yaeapHOU TeII0EMKOCTH.

Tema 3. Azpecamnvie cocmoanus eewecmea. Pazoevie nepexoovt

[lapooOpa3oBanue u kKoHjeHcanus. Mcnapenue u kumneHue. AOCOMOTHAS U
OTHOCHUTENIbHAsI BJAXXHOCTh BO3AyXa. HacellleHHbI nap. YnaenpHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT AABJICHHUS.

Teépnoe Teno. Kpucrannmueckue u amopgHbie Tesna. AHU30TPONHS CBOICTB
kpuctaioB. JKunkne kpucramubl. CoBpeMeHHblE Marepuaibl. [lnaBieHune u
KpUCTaITU3anus. Y aelbHas Teriora miasineHus. Cyomumanus.

VYpaBHeHue TeroBoro OaiaHca.

TexHuyeckne ycTpoCTBA M NPAKTUUYECKOE IPUMEHEHHE: THUTPOMETP H
IICUXPOMETP, KAITOPUMETP, TEXHOJIOIMHU NOJY4YE€HHUsI COBPEMEHHBIX MaTEPHUAJIOB, B
TOM YHCJIE HAHOMATEpUaIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX MapOB.

Kunenue npu noHU>KEHHOM J1aBJICHUHU.

CriocoObI n3MepeHus BIaKHOCTH.

HaGmonenrie HarpeBaHus U IJIABJIEHUS! KPUCTAITUYECKOTO BEUIECTBA.

JleMOHCcTpanys KpuCcTauioB.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3MepeHre OTHOCUTEIBHOM BIAKHOCTH BO3yXa.

Paznen 4. JinekrpogruHaMuKa
Tema 1. Inekmpocmamuka
OnekTpuzanus Tel. OIEKTpuueckui 3apsn. JlBa BuIa SIEKTPHUUYECKUX
3apsaoB. IIpOBOAHMKH, OUANEKTPUKU U TOJYNPOBOJHHMKU. 3aKOH COXPaHEHUS
AIEKTPUUYECKOIO 3aps/a.
B3aunmopeiictBue 3apsinoB. 3akoH Kynona. TodeuHblil 3IEKTPUUECKUN 3aps/I.
Onektpuueckoe rmone. Hampsok€HHOCTH — dyeKTpuueckoro moisd.  [IpuHiun



CYNEPIIO3ULIUN 3JEKTPUUYECKUX Mosel. JIMHUM HanpsyKEHHOCTH 3IEKTPUUYECKOTrO
HOJIS.

PaGora cunm  snekrpocrarnueckoro  moJsig.  I[lorennuan.  PasHocTh
NOTEHIHAIOB. IIpOBOAHMKM M TUAJNIEKTPUKU B 3JIEKTPOCTATHYECKOM IIOJIE.
JlvanexkTpruyeckass MPOHUIAEMOCTb.

OnexkTpoéMKoCcTb. KoHaeHcaTop. DIIEKTPOEMKOCT IUIOCKOTO KOHAEHCATOPA.
OHeprus 3apsHKEHHOr0 KOHJIEHCATopA.

TexHnueckrne yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHME: DIIEKTPOCKOIL,
AIIEKTPOMETP, JJIEKTPOCTAaTUYECKash 3alllUTa, 3a3eMJICHHUE BJIEKTPONpuOOopoB,
KOHJICHCATOP, KOITUPOBAJIbHBIN aniapar, CTPYHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M IPUHLIAN AEUCTBUSA IJIEKTPOMETPA.

B3anmogelicTBue HadIEKTPU30BAHHBIX TEIL

DIEKTPUUECKOE MOJIE 3aPSKEHHBIX TEJL.

[IpoBOAHUKH B IEKTPOCTATHUECKOM ITOJIE.

DJeKTpocTaTuuecKas 3amuTa.

JIM2IIEKTPUKY B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcAaTopa OT IUIOU[aaH
IJIACTHH, PACCTOSHMS MEXAY HUMU U JUAJIEKTPUYECKON MTPOHULIAEMOCTH.

DHeprus 3apsLKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

N3Mmepenune a1eKTpoEMKOCTH KOHAEHCATOpA.

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

DJIEKTPUYECKUHA TOK. YCIOBUSA CYHIECTBOBAHUS DJIEKTPUYECKOrO TOKA.
Ucrounuku Toka. Cuna toka. [locTossHHBIN TOK.

Hanpsbxenne. 3akon OMa 111 y9acTKa LETH.

DNEKTPUYECKOE CONPOTUBJICHHUE. Y IEIBHOE CONPOTUBIEHUE BEIIECTBA.
ITocnenoBarenbHOE, NapAILIEIBHOE, CMEIIAHHOE COEUHEHNE IPOBOAHUKOB.

PaGora onektpuueckoro Toka. 3akoH JDxoyms—Jlenna.  MomHOCTh
AJIEKTPUYECKOTO TOKA.

DJEKTPOABMKYIIAs CUJIa U BHYTPEHHEE CONPOTHUBIICHUE MCTOYHHUKA TOKA.
3akoH Oma aJis MOJHOM (3aMKHYTOM) 31eKTpuyeckoi nenu. KopoTkoe 3aMbIKaHue.

ONEeKTpOHHAass  MPOBOJAMMOCTH  TBEPABIX  METALIOB.  3aBUCUMOCTb
COIIPOTHUBJICHHS] METAJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DIIEKTPUYECKU TOK B BaKyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TorynipOBOHUKH. CoOcTBeHHas U IpUMECHas  IPOBOAUMOCTH
noyrynpoBoaHuKOB. CBolicTBa p—Nn-niepexosa. [loaynpoBOHUKOBBIE TPUOOPHI.

DJIEKTPUYECKU TOK B  pacTBOpax MW  paciuiaBax  dAJIEKTPOJIHUTOB.
DIIEKTPOAUTHYECKAS] AUCCOLMAIUA. DIEKTPOJIN3.



OnexkTpudeckuii TOK B ra3ax. CaMOCTOATENBHBIM M HECAaMOCTOSTENbHBIN
pazpsan. Monuus. [nazma.

TexHuueckue yCTpocTBA W MPAKTHYECKOE IMPUMEHEHHWE: aMIIepMeTp,
BOJITMETP, pEOCTaT, HCTOYHUKU TOKa, 3JIEKTpOHArpeBaTelbHbIE MPHUOOPHI,
ANEKTPOOCBETUTENbHBIE TPUOOPBI, TEPMOMETP COMPOTUBIIECHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U (POTOPEZUCTOPHI, TOTYITPOBOJHUKOBBIN JUO/], TaJIbBAHUKA.

Jlemoncmpayuu

N3mMepeHure cuibl TOKa U HAPSHKEHUS.

3aBUCUMOCTh COIIPOTUBIICHUS LMWJIUHIAPUYECKUX NPOBOJAHUKOB OT JUIMHBI,
IUIONIA/IM TTONIEPEYHOr0 CEYEHUsI U MaTepHala.

CMelaHHOE COeJUHEHNE TPOBOJHUKOB.

[IpsmMoe wu3MepeHne JIeKTpOABMKYLIEH Ccuibl. KoOpoTkoe 3aMbIKaHuE
raJIbBAHMYECKOTr'O 2JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb COIPOTUBIICHHS] METAJIIOB OT TEMIIEPATYPBHI.

IIpOBOAMMOCTB JIEKTPOJIMTOB.

HckpoBoi pa3pss 1 IpOBOAUMOCTB BO3AYyXa.

OaHOCTOPOHHSS MPOBOJAUMOCTh AUOJIA.

Yuenuueckuu sxcnepumenm, 1abopamopsie pabomaoi

N3ydyeHne cMemaHHOro COEAUHEHUS PE3UCTOPOB.

M3MepeHne 31€KTPOABMXKYIIEH CUJIbI MCTOYHUKA TOKA M €r0 BHYTPEHHETO
COINPOTUBJICHHUS.

Habmroienne ammexkTpoiusa.

MesknpeaMeTHbie CBI3H

N3ydyenune kypca gusuku 6a30Boro ypoBHs B 10 Kiacce oCylIECTBISIETCS C
Y4ETOM CONEPKATEIBbHBIX MEXIPEAMETHBIX CBA3€H € KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, Teorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvle nonsamus, CBSI3aHHBIE C W3YYEHUEM METOIOB HAYy4YHOIO
MO3HAHMS: SIBJICHHE, HAay4HbIM (akT, rumoresa, (pusnueckas BeIWYUHA, 3aKOH,
TEOpHUsi, HAOIIOIEHNE, IKCIIEPUMEHT, MOJIETIMPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelieHHe CHUCTEMbl ypaBHEHUH, JHWHEWHas (QyHKIHS,
napaboia, runepOosna, ux rpauKu U CBOWCTBA, TPUTOHOMETPUUECKUE (YHKIIMH:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUT'OHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMHU HAa OCH KOOPAUHAT, CII0)KEHHE BEKTOPOB.

buonozusn: mexaHnnyeckoe IBUKEHUE B JKUBOU Npupoze, nuddysus, ocMoc,
TEMI000MEH KUBBIX OPraHU3MOB (BHUJIbI TEIUIONEPEIAUYH, TEIIOBOE PAaBHOBECHUE),
AIEKTPUUYECKUE SIBJICHUS B )KUBOW IPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE ATOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHASsI Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEN, XKUJIKOCTEH U



ra3oB, JJICKTPUYECKHE CBOMCTBA METAJUIOB, JJICKTPOJMTUYECKAS AUCCOLUALMSA,
rajbBaHUKa.

l'eocpaghus: BNaxXHOCTh BO3]1yXa, BETPBL, OApOMETP, TEPMOMETD.

Texnonocusn: npeoOpazoBaHUE JBMXXCHHUI C HMCIIOJIB30BAaHUEM MEXAHH3MOB,
y4€T TpPEHHS B TEXHUKE, MOMAIIWITHUKHA, HCIOJb30BAHUE 3aKOHA COXPAHECHMS
UMITyJIbCA B TEXHUKE (pakera, BOJOMET WM APYru€), IBUrarellb BHYTPEHHETO
CrOpaHusi, mapoBas TypOuHa, OBITOBON XOJOIUIBHUK, KOHIUIIUOHEDP, TEXHOIOTUU
NOJIyYEHUSI COBPEMEHHBIX MAaTEpHajOB, B TOM YHUCJIE HAHOMATEpUAIOB, H
HAHOTEXHOJIOTUH, DJIEKTPOCTaTHYECKas 3allliTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
KCEpOKC, CTPYMHBIN IIPUHTED, AIEKTPOHArPEBATEIbHBIE npuOopsI,
AIEKTPOOCBETUTEIHHBIC TPUOOPHI, TAJTbBAaHUKA.

11 KJIACC

Paznen 4. diekTpoauHamMuka

Tema 3. Maznumnoe noje. I1eKmMpoOMaZHUMHAA UHOYKUUA

[locTostHHBIE ~ MarHUTHl.  B3anMonelcTBME  TOCTOSIHHBIX ~ MarHHUTOB.
MaruutHoe mnosne. Bekrop MarHuTHOM wuHAYKUMH. [IpuHomMn cynepno3nnuun
MArHUTHBIX NoOJieH. JIMHMM MarHuTHOM WHAYKUMU. KapThHAa NUMHWNA MAarHUTHOU
VHIYKLHAU OIS IOCTOSIHHBIX MAarHUTOB.

MarnutHOe 1IOJIE TPOBOAHMKA € TOKOM. KapThHa JnWMHHM WHIYKUUN
MAarHuTHOrO TOJI JUIMHHOIO NIPSIMOIO IPOBOAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJIHHKA, KaTyIIKX ¢ TOKOM. OnbIT Opcrena. BzauMonencTsue NpoBOIHUKOB C
TOKOM.

Cuna Amrniepa, €€ MOAyJIb U HallPaBJICHHE.

Cuna JlopeHnia, e€ MoayJib U HanpasieHHUE. J|BH>KeHNE 3apssKEHHOM YacTULIbI
B OJTHOPOJTHOM MarHuTHOM Ione. PaGora cuiel Jlopenta.

SBneHre DIEKTpOMarHUuTHOM MWHAYKUWU. [IOTOK BEKTOpa MarHUTHOM
MHIYKUAHA. OJEKTPOABMKYLIAs CHJla HHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOMN
nHaykuuu Papanest.

BuxpeBoe 3iIeKTpHuYecKOoe Ioie. OJIEKTPOJABMKYIIAs CHUja WHIAYKIUU B
IIPOBOJTHUKE, JBHKYIIEMCS MIOCTYIIATEIEHO B OJHOPOJHOM MArHUTHOM IIOJIE.

ITpasuiio Jlenua.

NHayKTUBHOCTE.  SIBIIEHWE CaMOMHAYKUMH. OJEKTPOABMKYINAS  CHJIA
CaMOMHIYKIIHAH.

DHeprusi MarHUTHOTO ITOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUuTHOE TOJIE.

TexHuueckne yCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHHUE: IIOCTOSHHBIE
MAarHuThl, JJEKTPOMArHUTHI, JJEKTPOABUIATENb, YCKOPUTENM 3JIEMEHTAPHBIX
YaCTULl, UHAYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKIJIOHEHHE DJIEKTPOHHOIO ITy4YKa MarHUTHBIM I1OJIEM.

JIMHUM MHAYKIMA MAarHUTHOTO TIOJISL.

B3anmopenicTBue AByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JevictBrue cuibl JIOpeHIIa Ha HOHBI AJIEKTPOJIUTA.

SIBlieHME PNEKTPOMArHUTHOW UHIYKIIUY.

ITpaBuno Jlenua.

3aBUCUMOCTh JJICKTPOABUIKYILEH CUJIbI MHIYKIIMM OT CKOPOCTH HU3MEHEHUS
MAarHUTHOI'O MOTOKA.

SIBrieHnEe caMOMHYKIINH.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3ydenne MarHuTHOrO MOJIsl KATYIIKA C TOKOM.

HccnenoBaHue NEUCTBUS MOCTOSHHOTO MAarHUTa HA PaMKY C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHTYKIIUU.

Pasznen S. Kone0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u In1eKmMpoMazZHUmMHble KOJ1e0aHUA

Konebarenpnass  cucrema. CBOOOJIHBIE  MEXaHHWYECKHME  KOjeOaHUS.
I"apmonnueckue konedanus. Ilepuon, vacrora, amrumtyna U ¢aza KojaeOaHUU.
[IpyxvHHBIN MasTHUK. MaTreMarTu4ecKuid MasiTHUK. Y PaBHEHHUE TapMOHUYECKUX
kosneOanuii. [IpeBpaienne sHeprun Mpy rapMOHUYECKUX KOJIeOaHUSIX.

Konebatenbubiit KOHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJI€OaHUS B
UICaTbHOM KOJ€OaTeIbHOM KOHTYpe. AHAJIOTHUA MEXAYy MEXaHWUYECKUMU U
ANEKTPOMarHuTHIMU  KojeOanusimu. dopmyna Tomcona. 3akoH COXpaHEHUs
SHEPrUM B HI€aTbHOM KOJIeOaTeTbHOM KOHTYpE.

[IpencraBiieHre 0 3aTyxaroumx KojieOaHUsX. BbIHYXeHHbIE MEXaHUYECKHE
kosnebanusd. Pezonanc. BeiHyXI€HHBIE 3JIEKTPOMarHUTHbIE KOJIeOaHuUs.

[lepemenHsblii TOk. CHHycOMAANbHBIA IEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOIO0 TOKa. AMIUIMTYJHOE M JCUCTBYIOIIEE 3HAUYEHHWE CHUJIBI TOKA U
HaIPsHKEHUS.

Tpancdopmarop. IIpousBoncTBo, nepenaya u noTpedlieHue IEKTPUUECKON
SHEPruu. DKOJIOTHYECKUE PUCKHU MPU MPOU3BOJACTBE 3JIEKTpo3Hepruu. Kynprypa
MCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HU.

TexHuyeckne ycTpoWCTBA M NPAKTUYECKOE INPUMEHEHHE: SIICKTPUYECKHM
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JIMHUM 3JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue mnapaMeTrpoB KoJjeOaTeabHOM CHUCTEMbl (TMPYKUHHBIA WK
MaTEeMaTUYECKU MasiTHUK).



Ha6mroienue 3aTyxaronx KojaeOaHu.

HccnenoBanue CBOWCTB BHIHYKICHHBIX KOJIEOAHUH.

Hab6mtonenue pesoHanca.

CBOOO/THBIE DJIEKTPOMArHUTHBIE KOJICOAHMUS.

OcuumtorpaMMbl (3aBUCUMOCTH CHUJTbI TOKA U HANPSKEHUS OT BPEMEHH) IS
AJIEKTPOMArHUTHBIX KOJICOAHHIA.

Pe3oHaHCc Tmpu MOCIENOBATEIbHOM COCIMHEHUU PE3UCTOpPA, KaTYIIKU
WHJIYKTUBHOCTH M KOHJIEHCATOPA.

Mogenb JIMHUU 3IEKTPONepelayuu.

Yyenuueckuii osxcnepumenm, rabopamophule padbonul

HccnenoBanue 3aBUCUMOCTH TIEpUOIa MalbIX KOJIeOAaHHM Tpy3a Ha HUTH OT
JUIMHBI HUTU U MacChl Tpy3a.

HccnegoBaHne TMEpPEMEHHOTO TOKA B LENUM M3  IOCIEI0BATEIIBHO
COCIMHEHHBIX KOHAEHCATOPa, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMaZHUMHbLE G0JIHbL

Mexannueckue BOJIHBI, YycJOBHS pacnpocTpaHeHus. llepuon. CkopocTb
pacnipocTpaHeHuss M JJjuHa BOJHBL [lomepeuHble W MPOJOJIbHBIC BOJIHBI.
WNuTtepdepenius u audpakiysa MeXaHUIECKUX BOJH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicora ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CIOBHSI M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenrtauus BektopoB E, B, V B anexkrpomarautHoi BosnHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaXEHHUE, MPEJIOMJICHHUE, TTOJIApU3aIus, TuQpaKiius,
unTepdepeniius. CKOpoCTh IJIEKTPOMArHUTHBIX BOJIH.

[IIkana »MEKTPOMarHUTHHIX BOJH. [IpuMeHeHHe 3JEeKTPOMAarHuTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpyuHUMIIBI paIMOCBA3U U TeNeBUACHUS. Pagnookanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOMIEH CPEbl.

TexHuueckue YyCTpOMCTBA W MPAKTUYECKOE NPUMEHEHHE: MY3bIKaIbHbIE
WHCTPYMEHTHI, YIbTPA3BYKOBAs HATHOCTMKA B TEXHUKE M MEIULMHE, pajap,
paaronpuéMHUK, TeTIEBU30p, aHTeHHA, TenedoH, CBU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacpOCTPaHECHUE MOMEPEYHBIX U MPOAOJIbHBIX BOJH.

Konebmronieecs Teo Kak UCTOYHUK 3BYKA.

HaGmronenrie oTpaskeHus U MpeToMIICHUS MEXaHUYECKUX BOJIH.

Habmonenne narepdepeHunu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

Hab6mtonenre cBsi3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYI0H H
4acTOTOM KOJIeOaHUH.



HccnegoBaHne  CBOWCTB ~ 3JIEKTPOMArHUTHBIX  BOJIH: OTpaXKEHUE,
IPEIOMIICHHE, MOJISIpU3aIus, TUPPaKIUs, UHTEPPEPEHIIUS.

Tema 3. Onmuxa

I'eomerpruueckas onrtuka. IIpsgmoiMHEiHOE pacHpOCTpaHEHUE CBETa B
onHOpoaHOM cpene. JIyd cBera. ToueuHbIN UCTOYHHK CBETA.

OTtpaxkenue cBeta. 3aKOHBI OoTpaxeHusi cBeta. [locTtpoeHue n3oOpakeHuil B
IIJIOCKOM 3€pKajle.

[Ipenomiienue cBeta. 3aKOHBI MPETOMIICHUS CBeTa. AOCOMIOTHBIN MOKa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblii yroja mNOJIHOTO
BHYTPEHHET'0 OTPaXKECHHUSI.

Jucnepcus ceeta. ClnoxHBIN cocTaB 6enoro ceta. L[Ber.

CoOuparome u pacceuBarouie JUH3bL. ToHKas JuH3a. DOKyCcHOE
paccTossHME M ONTHYecKas cuja TOHKOW auH3bl. IlocTpoeHue m3zoOpaxkeHuil B
coOuparoIuX U paccerBaroUMXx JruH3aX. DopMyna TOHKOW JHUH3BL. Y BETHYCHHUE,
JaBAEMOE JIMH3011.

[Ipenensr TPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonroBas onrtuka. UWaTepdepenums cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBust HaOMIOJAEHUST MAaKCUMYMOB W MHUHHUMYMOB B HHTEp(EpeHIIMOHHOM
KapTUHE OT JBYX CMH(a3HbIX KOT€PEHTHBIX UCTOUHUKOB.

Hudpakuust cera. JudpaxkinuoHHas pemérka. YcClIoBHE HaOMIOACHUS
[JIABHBIX ~MAaKCMMYMOB TIpM MaJCHUM MOHOXPOMAaTHYECKOro CBeTa Ha
TU(hPaKIUOHHYIO PEIIETKY.

ITonspusanuus ceera.

TexHnueckne yCTpOMCTBA W NPAKTHYECKOE IIPUMEHEHHE: OYKH, JIyIa,
doToanmapar, MPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKOM, BOJIOKOHHAs
ONTHKA, TUPPAKITUOHHAS pelIETKa, TOJSIPOUI.

Jlemoncmpayuu

IIpsMONMHENHOE PACHPOCTPAHEHUE, OTPAXKEHHE M IPEJIOMIIEHUE CBETA.
OnTuyeckue npuoopBkI.

IlonHoe BHyTpeHHEE OTpakeHue. Monenp cBETOBOAA.

HccnenoBanue cBOMCTB U300paKeHU B JIMH3AX.

Mopenu MUKpPOCKOIIa, TEIECKOIA.

HaOmonenue narepdepeHnnn cBera.

Ha6monenne nudpakiuu cBerta.

Hab6mronenue nucnepcuu cBera.

[TonyyeHue criekTpa ¢ MOMOIIbIO MPU3MBI.

[Tonydenue criekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIIETKY.

Habmtoienue nosnsipusaiuu cBeTa.

Yuenuueckuu sxcnepumenm, rabopamopHule pabomol



M3amepenune moka3ares MPeToMIICHUS CTEKJIA.
HccnenoBanue cBOMCTB M300pasKEHUM B JIMH3AX.
Hab6mronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI crienMaIbLHON TEOPUH OTHOCUTEIBHOCTH

I'panuupl  mpUMEHMMOCTH  KJlaccudeckou — MmexaHuku.  [locrynarsl
CIIEHUAJIBHOW TEOPUHM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyM€, IPUHIUI OTHOCUTEILHOCTH DWHILITENHA.

OTHOCHTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEIJIEHUE BPEMEHU M COKpAILLEHUE
JUTHBI.

DOHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl € HEPTUEN U UMITYJIBCOM PEISTUBUCTCKOW YaCTUIIbl. DHEPrUs
MIOKOSI.

Paznen 7. KBanToBas pusuka
Tema 1. dnemenmul KBAHMOBOU ONMUKU
®oronsl. opmyna [lnanka cBa3u sHeprun GOTOHA C €r0 YaCTOTOU. DHEPrus
Y UMITYJIbC (DOTOHA.
OTtkpeiTue u uccienaoanue gororddexra. OnbiTel A. I'. CToneroBa. 3aKOHBI
dororddexra. Ypasuenue DitHmrerHa aia dororddexra. «KpacHas rpaHuiiay

dbotorpdekra.

JaBnenue ceera. OnbiThl I1. H. JleGenena.

XUMHYECKOE JIEVCTBUE CBETA.

TexHuueckrue yCTpoHMCTBA W MPAKTUYECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboToIaTUNK, CoTHeUHas Oarapes, CBETOIHOI.

Jlemoncmpayuu

®otodddheKT Ha YCTaHOBKE C IIMHKOBOM TIJIACTUHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodrddekra.

CBeronunoy.

ConneuHas Oarapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopma mo paccesHHro o -4acTHII.
[Lmanerapnas mopens aroma. Iloctynmarel bopa. M3nydenue u morionieHue
(OTOHOB TpHU Mepexoje aroMa C OJHOTO YPOBHS SHEPruM Ha Jpyrou. Bujel
criekTpoB. CIIEKTp ypOBHEN SHEPTUM aTOMa BOJIOPOAA.

BonHoBrwie cBoMcTBa yactuil. Bonubl ae bpoina. KopnyckyspHo-BOIHOBOM
Jyaanu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3ITyYEHUE.

TexHuueckrue yCTpPOMCTBA W TNPAKTUUECKOE MPUMEHEHUE: CIEKTpPaIbHbIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIBIOTEDP.



Jlemoncmpayuu

Mopnens omnbitTa Pesepdopra.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmonenne nuHedyaThIX CIEKTPOB U3TyUEHUS.

Jlazep.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

Habmroienre TMHeNIaToro CrekTpa.

Tema 3. Amomnoe aopo

OKCHEpPUMEHTBI, JOKa3bIBAIOIIME CJOXHOCTh CTpoeHus snapa. OTKpbITHE
paguoaktuBHOCTH.  OmbiThl  Pesepdopaa 1o ompedesieHUI0O  cocTaBa
paanoakTuBHOTO wu3nydeHus. CoiictBa anbda-, Oera-, TamMMa-U3Ty4CHUS.
BnusiHne paanoakTUBHOCTHU Ha KUBBIE OPTAHU3MBI.

OTtkpbeiTHEe TIpOoTOHA W HeWTpoHa. HyknonHas moxens siapa I'eiizenoepra—
NBanenko. 3apsa sapa. MaccoBoe uucio siapa. M30Tonsl.

Anbda-pacnaa. ONEKTPOHHBIM U TO3UTPOHHBIM Oera-pacmaa. ['amma-
U3JydeHHEe. 3aKOH PaIMOaKTUBHOIO pacnaja.

DOHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. [ledext maccsl aapa.

S nepHble peakuuu. JleneHue u cUHTE3 AI€P.

Anepubiii peakrop. TepMosinepHslid cuHTe3. IIpoOiieMbl M TEpPCIIEKTUBBI
AJIEPHON SHEPTETUKU. DKOJOTUYECKUE ACTIEKTHI I€PHON SHEPTETUKHU.

DneMeHTapHbIe YacThLbl. OTKPBITHE MO3UTPOHA.

MeTtonbl HaOIOICHUS ¥ PETUCTPAIIMU JIEMEHTAPHBIX YaCTHII.

dyHaamMeHTanbHbIe B3auMOACHCTBUS. EAMHCTBO (pr3ndeckoil KapTUHBI MUDA.

TexHnueckne ycTporcTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buinibcona, simepHbIil peakTop, atToMHas Oomoa.

Jlemoncmpayuu

CU€TUrK MOHU3UPYIOLIUX YACTHIL.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM doTorpadusim).

Pa3zgen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUIUKHA

Otanbl pa3BUTUS acTpoHoMUU. [IpukinaHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMMH.

Bupa 3Bé3nnoro nHeba. CosBe3nusi, sSpkue 3BE3/bI, IIAHETHI, MX BUIUMOE
JIBIDKCHME.

Conneunas cucreMa.

Comuue. ConHeuHas akTUBHOCTh. Mcrounuwk sHeprun CosiHIIA U 3BE3.
3BE3/7bI, UX OCHOBHBIE XapaKTepUCTUKHU. Jlmarpamma «CHEKTpajdbHBIM Kjiacc —
CBETHUMOCTBL». 3BE3bI TJABHOM MOCJICAOBATEIPHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3]l TJIaBHOW MOCIIEN0BATEILHOCTU. BHYTpeHHEE CTpOoeHUE



3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKICHUH U 3BoMounu CoiHIA U
3BE3/1. DTaNbl )KU3HU 3BE3I.

Muieunsiii Ilyte — Hama ["amaktuka. [lonoxxenue u nBuwxkenue CoiHIa B
lNanaktuke. Tunel ranakTuk. PaguoranakTuku U kBa3zapbl. UEpHBIE IBIPBI B SApax
rajakTHUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66ma. Pa3oeranue rajmakTuk.
Teopus bosbiioro B3peiBa. PenukToBOE H3nydeHHE.

Macirabnas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

Yuenuuecxue nabarooenust

HaGmronennss HEeBOOPY>KEHHBIM TJ1a30M C HCIOJIb30BAHHEM KOMITHIOTEPHBIX
MIPWIOKCHUH JJI ONPEIeTICHUS TTOJIOKEHHSI HEOSCHBIX O0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3A1Us1 CEBEPHOrO MOJYyIIApUs U IPKUE 3BE3 B

HaOmonenus B Teneckon Jlynsl, mnaner, Miaeunoro [lyTu.

O0o0mariee MOBTOpPEHUE

Ponp Qusukun wm acTpoHOMHM B OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAIbHON U 3THYECKOH cepax NesTeIbHOCTH YEIOBeKa, pOJib U MECTO (DU3UKH
U aCTPOHOMHUHU B COBPEMEHHOW HAYYHOU KapTUHE MUpPA, POJIb (PU3NUECKON Teopuu
B (OpMUpPOBAHUM TMPEACTABICHUM O (U3MYECKOW KapTHUHE MHpa, MECTO
¢dbusznueckoi KapTUHBI MUpa B OOIIEM PsAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABJIICHUN O PUPOJE.

MesknpeaMeTHbie CBI3H

N3ydenune kypca ¢uszuku 0a30Boro ypoBHs B 11 kimacce ocymiecTBIsieTcs C
Y4ETOM COJIEP)KATENBHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMH MATEMATHUKH,
Ouonoruu, XUMHUH, Teorpadvu U TEXHOJIOTHH.

Mescnpeomemuvie nonsamusi, CBA3aHHbIE C MU3YYEHHEM METOJ0OB HAy4HOTO
MO3HAHUS: SIBJICHUE, HAy4dHbIM (akT, Tumoresa, (pumdeckas BEIMYUHA, 3aKOH,
Teopusl, HAOTIOACHNE, SKCTIEPUMEHT, MOJICITMPOBAHUE, MOJIEITh, H3MEPEHHE.

Mamemamuxa: pPEUIEHUE CUCTEMbl YpPaBHEHHM, TPUTOHOMETPUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE
TOXJIECTBO, BEKTOPbl M HMX MPOEKIUU HAa OCHU KOOPAHMHAT, CIO0KEHUE BEKTOPOB,
MIPOM3BOMHBIC DJEMEHTAPHBIX (YHKIHMA, TPU3HAKA TOMO0OUMS TPEYroJIbHUKOB,
onpeieNICHUE IOMIAAN TUIOCKUX PUryp U 00bEmMa Tel.

buonoeus: snextpuueckue SBICHHS B JKUBOW MpUPOJE, KoyieOaTelabHbIC
JIBW)KEHUSI B )KUBOW MPUPOJIEC, ONITUYECKUE SIBIICHUSI B KUBOU MPUPOJAE, NECHUCTBUE
paguanyy Ha )KUBbIE OPTaHU3MBI.

Xumus.: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJIJIMUECKas CTPYKTypa TBEPABIX
T€JI, MEXaHU3Mbl O0pa30BaHUSI KPUCTAJUIMUECKON PpEIIETKH, CIEKTPaIbHBIMN
aHaJIu3.



leocpaghusa: marHuTHBIE TIONMIOCA 3€MJIM, 3aJie)KM  MarHUTHBIX PV,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, MPE/ICKa3aHUE 3eMIICTPSICCHU M.

Texnonoeusi: NVMHUAM DJIEKTPOIEpENAd, TEHEpPATOp MEPEMEHHOrO TOKA,
3JICKTPOABUTATENIb, WHAYKIMOHHAS II€4b, pajap, PaauONPUEMHHK, TEIECBU30D,
anTeHHa, TenedoH, CBY-meub, NpOEKIIMOHHBIN amnmapar, BOJOKOHHAs OITHKA,
conHevHas Oarapest.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUSA

OcBoenne ydeOHOro mpeamera «®du3uka» Ha YpOBHE CpEAHETO OOIIETO
oOpasoBaHus (0a30BBIi YPOBEHB) JOHKHO OOCCIEUUTH JTOCTHKEHUE CIICTYIOIINX
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMHHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PEe3yNbTaThl OCBOEHUS yueOHOro npeamMera «Pusnkay IT0IKHbI
OTpa’kaTh TOTOBHOCTb M CIIOCOOHOCTb OOYyYaromMXcsi PYKOBOICTBOBATHCA
chopMUpPOBAaHHON BHYTpPEHHEW TMO3UIMENH JMYHOCTH, CHCTEMOW II€HHOCTHBIX
OpUEHTAIIMM, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUM, COOTBETCTBYIOIINX
TPaJUIMOHHBIM IIEHHOCTSIM POCCHICKOr0O OOIIECTBa, pPACIIUPEHUE KUZHEHHOTO
OMbITA U OIbITA AESITEILHOCTH B MPOLECCE peau3alii OCHOBHBIX HalpaBJICHUN
BOCIIMTATEJILHON JIEATEIBHOCTH, B TOM YMCIIE B YACTH:

1) rpaxaaHCcKOro BOCIIMTAHMSA:

c(OPMHUPOBAHHOCTDH IPAXKTAHCKON MO3UIIMU 00YUaIOIIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOIO YJIEHAa POCCUHCKOro 00IECTBa;

NPUHATUHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKHX T'YMAHUCTUYECKHX |
JNEMOKPAaTHYECKUX EHHOCTEM;

TOTOBHOCTb BECTH COBMECTHYIO JESTEIBHOCTH B MHTEPECAX T'PAXKIAHCKOIO
o0LIeCTBa, yHaCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTEIbHON OpraHU3allnu;

YMEHHE B3aUMOJIEMCTBOBATh C COMAIIbHBIMU HMHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKITUSIMU U Ha3HAYCHUEM;

TOTOBHOCTH K TYMAaHUTApPHON U BOJIOHTEPCKOMN AEATEIIbHOCTH;

2) IATPHOTHYECKOI0 BOCTIMTAHUS :

c(hOpMUPOBAHHOCTh pPOCCUICKOU IPaXKIAHCKOMN UJIEHTUYHOCTH,
MaTpUOTU3MA,;

LIECHHOCTHOE OTHOLIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTH)KCHUSIM
POCCHUUCKUX YUEHBIX B 00JaCTH (DU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI 0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHHUS;

CIIOCOOHOCTh OLIEHHWBAaTh CUTYallMI0O M MPUHUMATh OCO3HAHHBIE pEUICHUS,
OPUEHTHPYACh HAa MOPAJbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
NEATEIIbHOCTU YYEHOTO;

OCO3HAHME JIMYHOT'O BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOIO OYIYIIETO;

4) 3¢TEeTHYECKOr0 BOCIIUTAHUS :

ACTETUYECKOE OTHOUIEHNE K MUPY, BKJIFOUAsl 3CTETUKY HAYYHOIO TBOPYECTBA,
IpUCYIIEro (PU3NYECKON HAYKE;



5) TpyaoBOro BocnuTaAHMS:

HWHTEpPEC K pas3lIMyHbIM cdepaM MNpoPecCHOHAIBHON AESTEIbHOCTH, B TOM
YHUCJIE CBSI3aHHBIM C (PU3UKOW U TEXHUKOH, YMEHHE COBEPILIATh OCO3HAHHBII BBIOOD
Oyayuiel mpodeccuu 1 peann3oBbIBaTH COOCTBEHHBIC KU3HEHHbIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMO00pa30BaHUIO B 00JacTH
(GU3MKY HA TPOTSHKEHUHU BCEH KU3HH,

6) 3K0;10rM4ecKOro BOCIIUTAHMSA:

c(OPMUPOBAHHOCTh SKOJOTMYECKOM KYJIbTYPbl, OCO3HAHHE TIJI0OATBLHOIO
XapakTepa HKOJIOTHIECKUX MPodIIeM;

TUIAHUPOBAHUE U OCYLIECTBJIEHUE AECUCTBUM B OKPYKAIOIIEH CPEZIE HA OCHOBE
3HAHUS LEJIed YCTOMYHUBOTO Pa3BUTHUS YEJIOBEUECTBA,

paclIMpEeHUE OIbITa JACSTEIbHOCTH JKOJIOTMYECKOW HAIPaBICHHOCTH Ha
OCHOBE UMEIOIINXCA 3HAaHUM 10 PU3HUKE;

7) HEHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HPU3UICCKON HAYKH;

OCO3HAHHME LEHHOCTH HAy4YHOM JI€ATE€IbHOCTH, T'OTOBHOCTH B IIpOLIECCE
U3y4eHUS  (UBUKU  OCYIIECTBJISITH  MPOEKTHYIDO U HCCIEN0BATEIbCKYIO
NEeSATeNbHOCTh UHANBUYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1elCTBHUS
ba3oBble JJornueckue aeiicTBUsA:
CaMOCTOSITEILHO  (pOpMyJIMpOBaTH M aKTyalIM3UPOBATH  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpeNeATh eI ACATCIILHOCTH, 3aJaBaTh IApaMETPbl M KPUTECPUU HUX
JIOCTHIKEHHUS,
BBISIBIISITh  3aKOHOMEPHOCTH M TMPOTHBOPEYUST B  PacCMaTPUBAEMBIX
(Gu3nYECKuX ABICHUSIX;
pa3pabaThIBaTh IJIaH pelieHus] MpoOJieMbl ¢ YYETOM aHalk3a HMEIOIINXCS
MaTepUalibHBIX U1 HEMATEPUATILHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JICATEIIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIETISIM, OLIEHUBATh PUCKH MOCIICICTBUI AEATEIHLHOCTH;
KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCIOBHUSIX  PEajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUSI;
pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUU KU3HEHHBIX MPOOJIEM.
ba3oBble ucciaenoBarelbCKue 1eMCTBUS.
BJIQJICTh HAYYHOH TEPMUHOJIOTHEH, KIFOUEBBIMH TOHITHSIMU M METOJIAMH
(u3nUecKol HayKu;



BJIaJICTh HaBBIKAMH Y4E€OHO-HCCIICIOBATEIbCKON M MPOCKTHOMN JEeSITeThHOCTH
B 001acTu (PU3MKHU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAaMOCTOSITEIbBHOMY MOUCKY
METOJIOB peIIeHUs 3a1ad (U3NYECKOTO COACpKAHUS, MPUMEHEHUIO Pa3TMYHBIX
METOJIOB [TO3HAHUS;

BJIAJIETh BHJAMU JEATEIHHOCTH IO TOJYyYEHHWI0O HOBOTO 3HAHUS, €ro
UHTEpIpEeTaluy, NpeoOpa3oBaHUI0 W TNPUMEHEHUI0 B Pa3IMYHBIX YYEOHBIX
CUTYalUsIX, B TOM YHCJIE TIPU CO3/IJaHUN Y4E€OHBIX TPOCKTOB B 00JaCTH (DU3UKHU;

BBISIBIIATH TIPUYUHHO-CIICACTBEHHBIE CBSI3W W aKTyallU3UpOBaTh 3ajadvy,
BBIJIBUTaTh TUIOTE3y €€ pelleHus, HaXOAUTh apryMEHThl IJIsl JI0Ka3aTesIbCTBA
CBOUX YTBEp)KJICHUH, 3a7aBaTh MMapaMeTpbl U KPUTEPUH PEIICHHS;

aHAJIM3MPOBATh IMOJIYYEHHbIE B XOJA€ pEIIeHHUs 3aJadyd  pe3yJbTarhl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH NU3MEHEHUE B HOBBIX
YCIOBHSIX;

CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIE 3aJaudl B 00pa30BaTENIbHOM
JESITETLHOCTH, B TOM YHCIIE TIPY U3y4EeHUHU QU3HKH,

JaBaTh OLEHKY HOBBIM CUTYAllUsIM, OLCHUBATh MPUOOPETEHHBIN OIBIT;

YMETh TEPEHOCUTh 3HAaHUS 1O (Qu3uKe B MPAKTHYECKYI0 00JacTh
KU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIE€H, IPEAJIaraTh OPUTMHAIIBHBIE MTOJIXO/Ibl U PELLICHUS;

CTaBHUTbH MPOOJIEMBI U 3a/1a49H, TOMYCKAOIINE allbTEPHATUBHBIC PEIICHHSI.

Pabora ¢ undopmanmneii:

BJIaJIETh HABBIKAMH IMOJydYeHUs MHPOpMalMK (PU3HUECKOTO COACpPKAHUS U3
MUCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITENIBHO OCYIIECTBIATh TIOWCK, aHAJM3,
CHUCTEMAaTH3aLMI0 ¥ HHTEPIPETalri0 MHPOPMAIUU Pa3IMYHBIX BHUIOB U (hopm
NIPEICTaBJICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OpMaLINK;

UCIOJb30BaTh  CpPEeACTBa HMHPOPMAIIMOHHBIX U KOMMYHHKAI[MOHHBIX
TEXHOJIOTUH B PENICHUN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3alMOHHBIX
3a/a4  C COONIOJICHWEM TpeOOBaHWUW HPrOHOMHKH, TEXHHUKH O€30MacHOCTH,
THUTUEHBI, PECypcoCOepEeKeHUs, TMPABOBBIX H  OTHYECKUX HOPM, HOPM
nH(pOpPMAITMOHHON O€30TIaCHOCTH;

CO3/1aBaTh TEKCTHl (U3UYECKOTO COACPKAHMSI B Pa3IMYHBIX (opmaTax C
y4€TOM Ha3Hau€Hus1 UH(POpPMALIUU U LIEJIEBOI ayTUTOPUH, BIOMpasi ONTUMAIbHYIO
dbopmy TIpeCTaBICHUS U BU3yaIH3aIiH.

KoMMyHuUKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIC 1eiiCTBUA:
OCYIIECTBJIATh OOIIEHHE Ha Yypokax (U3MKM W BO BHE-ypOUYHOU
NEeATENbHOCTH;



pacrno3HaBaTh MPEANOCHUIKA  KOHQIMKTHBIX CHUTyallMd W CMsT4aTh
KOH(DIIUKTHI;

pPa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB;

MOHUMATh M KMCMOJB30BaTh MPEUMYIIIECTBA KOMAHIHON U WHIWBHUAYaIbHON
paboTHI;

BBIOMpATh TEMATUKY M METOJbI COBMECTHBIX JEHUCTBUN C Y4ETOM OOIIUX
WHTEPECOB U BO3MOXKHOCTEH KaXKJI0TO YeHa KOJJICKTHBA,

NpUHUMATh 1€IM  COBMECTHOM  JIESITEIbHOCTH, OpPraHU30BBIBATH U
KOOPAUHUPOBATh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTAaBJISATH IUIAH JIEMCTBUU,
pacupenensTh poiau ¢ y4€TOM MHEHHH YYaCTHHUKOB, OOCYXJaTh pE3YyIbTaThl
COBMECTHOM pabOThI;

OLICHMBAaTh KayeCTBO CBOETO BKJaJa W KaXJOr0 Y4YaCTHHKAa KOMAaHJIbl B
OOIIMi1 pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSM;

MpEeAJIaraTb HOBBIE TMPOEKThI, OLEHHUBaTh HIEU C TMO3ULUUM HOBU3HBI,
OpUTHMHAIILHOCTHU, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIATh TMO3UTUBHOE CTPATETMUYECKOE TOBEACHUE B PANTHMYHBIX
CUTYaLUsIX, TPOSIBIISATh TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATHBHBIM.

PerynsiTuBHbIe YHHBepPcaibHbIe YueOHbIe 1elicTBUSA
Camoopranmszanmus:

CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATEIbHYIO JNESITEILHOCTh B 00JACTH
GuU3MKM W aCTPOHOMHH, BBISABISATH MPOOJIEMBbI, CTaBUTh U (OPMYIHPOBATH
COOCTBCHHBIC 3a]a4H;

CaMOCTOSITEJIbHO COCTaBIIATh TUIAH PEIIEHUS PACYETHBIX W KaYeCTBEHHBIX
3aj7a4, TJIaH BBIMOJIHEHUS MMPAKTUIECKON pabOThI ¢ y4ETOM MMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEAMOYTCHUI;

JIaBaTh OIIEHKY HOBBIM CUTYaIlUsIM;

paciupsTh paMKi Y4eOHOro MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHUN;

JieNaTh OCO3HAHHBIM BBIOOpP, aprymMeHTHpOBaTh e€ro, OpaTh Ha cels
OTBETCTBEHHOCTD 3a PELICHUE;

OILICHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSABJICHUIO JSPYIULIHUU B 00JaCTU
(GU3HUKH, TOCTOSTHHO TOBBIIIATH CBOM 00Pa30BaTEeIbHBINA U KYIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOIMOHATbHBI HHTE/IEKT:

JIaBaTh OIEHKY HOBBIM CHUTYallUsiM, BHOCUTb KOPPEKTUBHI B JIEATEIHLHOCTD,
OLIEHUBATh COOTBETCTBHUE PE3YJIbTATOB IIEIISIM;

BJIQJICTh  HABbIKAMM  TIO3HABATEIbHOM  pedieKCMU  Kak  OCO3HAHUSA
COBEPIIAEMbIX JEHCTBUM M MBICTUTEIbHBIX TMPOIECCOB, HMX PE3YyIbTaTOB U
OCHOBAHUII;



UCIOJIb30BaTh NPUEMBI pedIeKCUU Uil OLIEHKU CUTYyallud, BEIOOpa BEPHOrO
peleHus;

YMETh OIICHHBATh PHUCKH M CBOEBPEMEHHO NPUHUMATh PEIICHUS MO0 UX
CHHIKEHUIO;

OPUHUMATh MOTHUBBI M apryMEHTBl JAPYTUX TpH aHaIM3e pe3ylbTaToB
NeSITeNIbHOCTH;

IPUHUMATH ce0sl, MOHUMasi CBOM HEIOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTBl JAPYTUX TpPH aHaIM3e pe3ylbTaToB
JeSITeIbHOCTH;

pU3HABATH CBOE MPABO U MPABO APYTHX Ha OMIMOKH.

B mpouecce AOCTHMXXKEHUS JMYHOCTHBIX PE3YJbTATOB OCBOCHHUS IPOTrpamMMbl
mo Qu3uke s ypOBHA CPEAHETO OO0Iero oOpa3oBaHUS Yy OOYYAIOIIMXCS
COBEpILEHCTBYETCSA HYMOLIMOHAJIbHBIH UHTEJUIEKT, Ipeanoaraonun
c(OpMUPOBAHHOCTD:

CaMOCO3HaHMsI, BKIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE HMOLIMOHAIIbHOE
COCTOSIHME, BUJIETh HAMpPaBJICHUS Pa3BUTHSI COOCTBEHHON SMOIIMOHATBHOM cepsl,
OBITh YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBaHUs, BKJIOYAIOIIETO CaMOKOHTPOJb, YMEHUE IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIOCOOHOCTh AaNamnTUPOBAaThCA K
SMOLIMOHAJIbHBIM U3MEHEHUSIM U MPOSBIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHMBALMH, BKIIFOYAIOUIEH CTPEMIICHHE K JTOCTHKEHHUIO LEIU U
ycliexy, ONTHUMHU3M, WHULMATUBHOCTb, YMEHHE JEMCTBOBAaTh MCXOIs W3 CBOUX
BO3MOKHOCTEH;

OMMATHH, BKIIOYAIONIEH CIOCOOHOCTh MMOHUMATh AYMOIIMOHAIEHOE COCTOSTHUE
ApYTUX, YYUTBIBaTh €ro TMpPU OCYUIECTBICHHWU OOILEHUs, CIOCOOHOCTh K
COYYBCTBHIO M CONIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTh BHICTPAUBATh OTHOIICHHUS
C IPYTUMHU JIFOJbMHU, 3a00TUTHCS, POSBIISATH HHTEPEC U pa3pemaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATHI

K xonmy oOydenus B 10 kiacce mpeaMeTHBIC Pe3yJbTaThl Ha 0a30BOM
yYpOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OO YyUAIOIIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMEpax posib U MeCTO (U3MKU B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTHUH, B IPAKTUYECKOU JIESITEIbHOCTH JIFOACH;

VUUTHIBATh TPaAHULIBl TMPUMEHEHUS U3YyYEHHBIX (PU3NUECKUX MOJIETEH:
MaTepualibHas TOYKa, WHEPIHAIbHAS CUCTEMa OTCUYETa, aOCOIIOTHO TBEPIIOE TENO,
UJICATIBHBIN Ta3, MOJIEJIA CTPOCHUS Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AJICKTPUYECKUH 3apsi/l IPU pelIeHU (U3NYECKUX 3a/1ad4;



pacrio3HaBaTh (hU3MUECKUE ABJICHUS (MPOLIECCHI) U OOBACHATh UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYISIPHO-KUHETUYECKON TEOPUU CTPOCHHUs BEIECTBA U
ANEKTPOAMHAMUKHN:  pPAaBHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEWHOE
IBU)KEHHE, CBOOOAHOE TMAJCHHE TeJ, ABMXKEHHUE 110 OKPY)KHOCTH, HWHEpLus,
B3auMoJieicTBUE Tell, TUuPPy3usi, OPOYHOBCKOE TBUKEHUE, CTPOCHHUE KUIKOCTEH
U TBEPIIBIX TEJI, UBMEHEHHE 00BEMA TEJI MPU HarpeBaHUU (OXJIAXKICHUH ), TETLIOBOE
paBHOBECUE, MCHapeHHe, KOHJEHCAlWs, IJIaBJICHUE, KPUCTAJLIA3ALMsA, KUIICHHE,
BJIQXKHOCTh BO3/1yXa, OBBILICHUE JIABJICHUA Ia3a MpU €ro HarpeBaHUU B 3aKPbITOM
COCyZ€, CBSI3b MEXAYy IlapaMeTpaMH COCTOSIHMS Ta3a B  M30MpoLEccax,
ANEKTPU3AIMS TN, B3aUMOICHCTBUE 3aPsI0B;

OIMCHIBATh MEXaHUYECKOE ABM)KCHHUE, UCIOJB3YS (M3UYECKUE BEITMYMHBIL:
KOOpAMHATa, MyTh, IEPEMEIIEHHE, CKOPOCTb, YCKOPEHHE, Macca Tena, CuJa,
UMIYJIbC T€Jla, KUHETUYECKas SHEPrus, NOTEHIHaJIbHAs YHEPrHsi, MeXaHUYecKas
paboTa, MexaHWYecKass MOIIHOCTh; NpPU ONHMCAHWU TNPABUIBHO TPAKTOBATH
(U3NYECKUN CMBICT HCHOJIb3YEMBIX BEJIMYMH, WX OOO3HAYEHWS] W EIUHMUIIBI,
HAXOAUTh (HOPMYIIbI, CBSA3BIBAIOIINE AHHYIO (PU3MUECKYIO BEIHMYHUHY C JIPYTHMH
BEIMYHHAMU;

OIMCHIBaTh H3Y4YEHHBIE TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIE SIBJICHUS,
UCIIONIb3yd (M3MYECKUE BEJIMYWHBL: JaBJICHUE Ta3a, TeMIleparypa, CpeaHss
KMHETHYECKasi HEPIUsl XaOTHUECKOro JBMIKEHUS MOJIEKYJ, CPEIHEKBAaIpPATHYHAS
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEMJOThI, BHYTPEHHsISI SHEprusi, padbora rasa,
KOO(QQUIMEHT TOJE3HOr0 JCMCTBUS TEIJIOBOTO JBUTATENs; IpPU ONUCAHUU
OpaBUIbHO TPAKTOBaTh (PU3UYECKHI CMBICI MCIOJb3YEMbIX BEIMYUH, HX
0003HAaYEHUsI W E€OUHULBL, HAXOAUTh (OPMYNbI, CBSA3BIBAIOLIME JAHHYIO
(pU3MUECKYIO BETMUNHY C IPYTMMHU BEITUYMHAM;

OIKCHIBATH U3YYEHHBIE IEKTPUUECKHE CBOMCTBA BEUIECTBA U DJIEKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCMONB3Yysl (PU3NUECKUE BETUUMHBI: DJICKTPUUECKUN 3aps,
ANEKTPUUECKOE T0JI€, HAMPSIKEHHOCTh MOJIS, MMOTEHIUAN, PA3HOCTh IMOTEHIUAJIOB;
OpY ONMCAHWU NPABUIIBHO TPAKTOBaTh (U3NYECKUH CMBICI MCIOIb3YyEMbIX
BEJIMYMH, MX OOO3HAUEHHUs W EAMHUIIBI; YKa3biBaTh (DOPMYIIbI, CBSI3bIBAIOIINE
JaHHYIO (PU3UYECKYIO BEIUYMHY C APYTUMHU BEIMUYUHAMY;

aHATM3MPOBaTh (DU3MUECKUE TPOIECCHl U SBJICHUS, UCTIONb3YSd (PU3NUECKHUE
3aKOHBI M MIPUHLUIIBL: 3aKOH BceMupHoro Tsarorenus, |, |1 u |1l 3akonsr HeroToHa,
3aKOH COXPaHEHUS MEXAaHWYECKOM DJHEPrHM, 3aKOH COXPAHEHUS HMIIYJbCa,
MPUHIUI CYNEPHNO3ULUN CUJI, MPHUHIMI PABHOIPABUA HWHEPIHUAIBHBIX CHUCTEM
OTCY€Ta, MOJIEKYISIPHO-KMHETHYECKYIO TEOPHI0 CTPOCHHs BEIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEHEN KMHETHUYECKOW SHEPIruU TEIJIOBOTO JIBUXKEHUSI MOJIEKYI C
aOCOJIIOTHOM TEeMIIEpaTypoi, MepBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUS
AJEKTPUYECKOro 3apsiaa, 3akoH KylloHa, mpu 3TOM pas3inyarh CIOBECHYIO



(bOpMyIHPOBKY 3aKOHA, €r0 MaTEeMaTHYECKOE BBIPAKEHUE U YCIIOBUS (TpaHUIIbI,
00J1aCTH ) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE€ MPUHLMIBI JEHCTBUS MAalllUH, MpPUOOPOB H
TEXHUYECKUX YCTPOWCTB; pa3jinyaTh YCJIOBUS MX O€30IaCHOIO HCIOJb30BaHUS B
TTOBCEHEBHOM KU3HU;

BBIMOJIHATh JKCHEPUMEHTHl MO HCCICIOBAaHUIO (PU3MUECKUX SBICHUN U
IPOLECCOB C MCIOJb30BAHUEM NPSIMBIX M KOCBEHHBIX H3MEPEHMI, NPU ITOM
dbopMmynupoBaTh MOpoOJEMy/3alauy W THUIOTE3y Yy4eOHOro HSKCIEPUMEHTA,
coOMpaTh YCTaHOBKY M3 MPEAJIOKEHHOIO O0OpYAOBaHUS, NPOBOAUTH OMNBIT U
dbopMyIHpOBaTh BHIBOJIBL;

OCYILECTBIISITh MPSIMbIE M KOCBEHHbIE U3MEpPEHUsS (PU3NUECKUX BEIUYUH, MIPH
ATOM BBIOHMpaTh ONTHMAJBHBIM CIOCOO M3MEpPEHHUsT M MCIOJIb30BATh W3BECTHHIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN N3MEpPEHU;

UCCIIEZIOBATh  3aBUCHUMOCTH  MEXIy (U3MUYECKUMH  BEIMYHMHAMHU  C
UCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHHM, MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(¢uKCcHpOBaTh PE3yJbTATHl TMOJYYEHHOW 3aBHCUMOCTH (PHU3UYECKUX BEIHMYHUH B
BUie TaOnuIl U TpaduKOB, 1€7aTh BEIBOJIBI 110 pe3yJIbTaTaM HCCIIEIOBAHMS;

co0uo1aTh MpaBuiia 0€30MaCHOrO TpyAa MpHU MPOBEACHUU HCCIIECAOBAHUN B
pamMKax y4eOHOro SKCIEPUMEHTa, Y4eOHO-HCCIIEOBATENbCKOM W IMPOECKTHOU
JESITEIbHOCTU C UCIOJIb30BAaHUEM H3MEPUTEIbHBIX YCTPOMCTB U Ja0OpaTOPHOrO
000py0BaHuUS;

pemarh pacy€THbIC 3alauyd C SBHO 3aJaHHONW (PU3UUYECKOW MOJEINbIO,
UCTOIb3ys (PU3NYECKUE 3aKOHBI M IPUHLIMIIBI, HA OCHOBE aHaJIM3a YCIIOBUS 33JauM
BbIOMpATh (DU3MUECKYIO MOJENb, BBIACIATh (PU3NUYECKHE BETUYUHBI U (POPMYIIbI,
HEoOXoAuMble Ui €€ pelieHUs, MPOBOAUTHh PACUYEThl U OLIEHUBATh PEAIbHOCTD
MOJIYY€HHOI'0 3HaUYEeHUS (PU3UYECKON BETMUMHBL

pelaTh KAYeCTBEHHBIE 33Ja4: BBICTPAUBATh JJOTMYECKH HEMPOTUBOPEUNBYIO
LENOYKY PAaCCYKJICHUW C OMOpPOM Ha HM3YYEHHBIC 3aKOHbI, 3aKOHOMEPHOCTHU U
busnueckue sIBICHMUS;

UCTONB30BaTh  MPH  PEHICHMH  y4eOHBIX  3a7ad  COBPEMEHHbBIE
UH(OPMAIIMOHHBIE TEXHOJIOTUHU JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUU
U TIPEJCTABICHUSI YUeOHOW M HAyYHO-TIONYJISIPHON MHGOpMAINK, TIOTYYSHHON U3
Pa3NUYHBIX HICTOYHUKOB, KPUTHUECKH aHAJIM3UPOBAThH MOTYyIaeMyI0 HHPOPMAIIHIO;

IPUBOAUTH IPUMEPHI BKJIaZa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IPOLIECCOB OKPYXKAIOUIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Ul obecniedeHus: 0€30MacHOCTU MpU OOpalIeHUH ¢ TpUOOpaMHu U TEXHUYECKUMU



yCTPOMCTBAMU, JUIsl COXPAHEHUS 310POBbSI U COOJIOACHUS HOPM HKOJIOTMYECKOTO
IIOBEJCHUS B OKPYXKAIOLLEH Cpeae;

paboTaTh B TpynIe C BBIIOJHEHUEM PA3IUYHBIX COLHUAIBHBIX POJEH,
IUIaHUPOBaTh pPa0bOTy TPYIIbI, PAUUOHAIBHO pAaclpeaessiTh OO0SI3aHHOCTH MU
IUTAHUPOBATh JIEATEILHOCTh B HECTAHIAPTHBIX CUTYalUsX, aJ€KBATHO OLEHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYIIIbI B pelICHUE paccMaTpruBaeMoil MpoOIeMBbl.

K xoniy obyudenuss B 11 kiacce mpeaMeTHbIe pPe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OO YyUYAIOIIUXCS YMEHUIA:

JIEMOHCTPUPOBATh Ha MPHUMEPax poJib U MECTO (PU3UKU B (OPMUPOBAHUU
COBPEMEHHOM HAay4YHOM KAapTUHbI MHUpa, B PAa3BUTUU COBPEMEHHOU TEXHUKU WU
TEXHOJIOTUM, B MPAKTUYECKOW NESATEIIbHOCTH JIOJEH, LUEITOCTHOCTh U €IMHCTBO
(¢u3nyecKoil KapTUHBI MUPA;

VUUTBIBATh TpaHUIBl MPUMEHEHHS W3YYEHHBIX (QU3NYECKUX MOJIENCH:
TOYEYHBIA IJEKTPUYECKUN 3apsij, Jyd CBETA, TOYEYHBIM UCTOYHUK CBETA, SANEpHAS
MOJIeNIb aTOMa, HYKJIOHHAas MOJIeJIb aTOMHOTO sijipa MpU peuieHud (U3HUYECKUX
3az1ay;

pacmno3HaBaTh (pU3MYECKUE SBJICHUS (IIPOIECCHI) U OOBICHITH UX HA OCHOBE
3aKOHOB 3JIEKTPOAMHAMHUKYU U KBAaHTOBOM (PU3UKU: 3JIEKTpHUUECKasl IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE ACHCTBUS TOKA, B3aMMOCHCTBUE
MAarHuTOB, 3JICKTPOMAarHUTHAasT WHAYKIMS, JIEWCTBUE MArHUTHOTO IO Ha
OPOBOJAHUK C TOKOM M ABWXKYIIMHCA 3apsiji, JIEKTPOMArHUTHbIE KOJIeOaHUd U
BOJIHBI, MPSMOJMHEHHOE pacCIpOCTPAHEHHUE CBETA, OTPAXKEHUE, IPEIOMIICHUE,
uHTepdepeHuns, audpakuus ¢ TOJASpU3alMs  CBETa, JAUCIEpPCUs CBETa,
dotornexkrpuueckuii 3pdekt (Ppororddekr), cBeTOBOE NaBiieHUE, BOSHUKHOBEHUE
JUHENYaTOro CIEKTpa aroMa BOAOpPOJAA, €CTECTBEHHAass M HCKYCCTBEHHas
PaiOaKTUBHOCTH;

OIHMCHIBaTh HM3YYEHHBIE CBOMCTBA BEIIECTBA (JIIEKTPUUECKUE, MarHUTHBIE,
ONTHUYECKHE,  JJIEKTPUYECKYI0  MPOBOJAMMOCTH  pa3JIMYHBIX  Cpea) H
AJEKTPOMArHUTHBIE $IBJIEHUS (TPOIECCHI), HMCHONB3YAd (DHU3UUYECKUE BEIUYUHBIL:
ANEKTPUUECKUI 3apsll, CHJIa TOKA, JJIEKTPUYECKOE HAMPSIKEHUE, JIEKTPUUYECKOE
COINPOTUBJICHHE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBIKYINAS cuiia, padoTa TOKa,
MHIYKIUS MarHUTHOrO TMousl, cwia Ammnepa, cwia JlopeHna, WHAYKTHBHOCTB
KAaTYIIKW, 3HEPrusl 3JEKTPUYECKOr0 W MArHUTHOrO MOJIEH, MEPUOJ M YacToTa
KosiebaHuii B KojeOaTelNbHOM KOHTYpe, 3apsii M CHila TOKa B Ipolecce
FapMOHUYECKUX AJIEKTPOMAarHUTHBIX KoJeOaHuil, (OKYCHOE pacCTOSHUE U
ONTUYECKasl CUjia JIMH3bI, MPU OIMUCAHUU MPABWIBHO TPAKTOBATh (PU3NYECKUM
CMBIC]T HCIIOJIb3YEMbIX BEIUYMH, MX OOO3HAUEHHUS] M €IMHMIIbL, YKa3bIBaTh
(GopMynbl, CBSI3BIBAIOIIME JIAHHYIO (U3MYECKYI0 BEIMYHMHY C JIPYTUMH
BEJIMYMHAMMU;



OMUCHIBATh HW3YYCHHBIC KBAHTOBBIC SIBJICHUS M MPOLECCHI, HCIIONb3Ys
¢dbu3nuecKkre BEJIUYUHBI: CKOPOCTh JJIGKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPrusi U UMNYJbC (POTOHA, MIEPUO]] MOTypaciaaa, SHEPrusl CBA3U
aTOMHBIX SiZIep, TMPU ONMHCAHUU TMPaBUIBHO TPAKTOBATh (U3UUYECKUNA CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, UX O0O3HAYEHUS] W €IUHMIIBI, YKa3bhiBaTh (HOPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (PU3WYECKYI0 BEIMYMHY C JIPYTUMH BEITUYMHAMH,
BBIUUCIISATH 3HAUCHUE (PU3NYECKOIN BEIIMYUHBI;

aHAIM3UPOBaTh (PU3UYECKUE MPOIECCHl U SIBICHUS, UCIOJB3YS (PU3MUECKUE
3aKOHBI M MPUHLUINBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOIO U MapaJIEIbHOIO
COCIUHEHUSI TIPOBOAHUKOB, 3aKOH Jlxoymns—JIeHna, 3aKOH BJIEKTPOMArHUTHOU
WHYKIUH, 3aKOH NPSIMOJIMHEHHOIO paclpOCTPAaHEHUS CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHEHHE DWHIITeHHA i PorodddekTa,
3aKOH COXPAaHEHHUS SHEPrUHU, 3aKOH COXPAHEHUs HUMIIYJIbCAa, 3aKOH COXPaHEHUS
AJIEKTPUYECKOr0 3apsija, 3aKOH COXPAaHEHHUsI MacCOBOI0 4ucIia, MocTynarel bopa,
3aKOH PaJIMOaKTUBHOI'O paciajia, Py 3TOM pas3iudaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €r0 MAaTeMaTHYEeCKOE BBIPAXKEHUE U YCJIOBHUS (TpaHUIIBI, OOJACTH)
MPUMEHUMOCTH;

OIIPENENATh HAIIPABJICHUE BEKTOPAa MHAYKIIMA MAarHUTHOTO MOJISl IPOBOJHUKA
C TOKOM, CUJIbl Amriepa u cuibl JlopeHia;

CTPOUTh M OIUCHIBATh H300paKEHME, CO37aBaeMO€ IUIOCKUM 3€pKajioM,
TOHKOM JINH30i;

BBITIOJTHATh JKCIIEPUMEHTHI IO HCCIEOBAHUIO (DU3UYECKUX SBICHUN U
IPOLIECCOB C UCIOJIB30BAHUEM IMPSMBIX M KOCBEHHBIX H3MEPEHUI: MpPU STOM
dbopMmynupoBaTh MOpoOJEMYy/3alauy W THUIOTE3y Yy4eOHOro HSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIIOKEHHOTO O0OpYJOBaHUS, MPOBOJUTH OMBIT H
dbopMyIHpOBaTH BHIBOJIBL;

OCYIIECTBIIATH MPSMbIE U KOCBEHHBIC U3MEPECHHS (PU3NUECKUX BEIUYHH, TIPH
ATOM BBIOMpPATh ONTUMAILHBEIN CIOCOO M3MEPEHHS M WCIOJIh30BaTh W3BECTHBIC
METObI OLIEHKH MOTPEIHOCTEN U3MEPEHNUN;

HCCIIEIOBAaTh 3aBUCUMOCTH (PU3WYECKUX BEIUYUH C HCIOIH30BAHUEM
OpSIMBIX HU3MEPEHHUM: TPU HSTOM KOHCTPYHMPOBATh YCTaHOBKY, (PUKCHPOBATH
pPE3yNbTAThl MOTYYECHHOW 3aBUCHUMOCTH (PU3MYECKHX BEIWYWH B BHUJIC TAOIHI] U
rpauKoB, 1eTIaTh BRIBOJBI IO pe3yiIbTaTaM UCCIICOBAHUS;

co0irofaTh npaBuiia 0€30MacHOro TpyAa MpH MPOBEICHUH UCCIICIOBAHUN B
paMKax y4yeOHOTrO »SKCIEPUMEHTa, Y4eOHO-UCCIEAO0BATEIbCKON U MPOEKTHOU
JESITENIbHOCTU C HCIOJIb30BAaHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1a0OpaToOpHOTO
000Opy10BaHuUS;

pemiaTh pacy€THhIE 3aJlayd C SIBHO 3aJaHHOM (PU3MYECKONW MOJIETbIO,
UCTIOJNIB3Ys (PM3NYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 3a7a4u



BbIOMpATh (DU3MYECKYIO MOJIENb, BBIACIATh (PU3NUYECKHE BEIMYUHBI U (HOPMYIIbI,
HEOOXOUMBIE ISl €€ pelIeHUs, MPOBOAUTH Pacuy€Thl U OICHUBATH PEaTbHOCTH
MOJTY4E€HHOI 0 3HaueHUs (U3NIECKON BEIMUUHBI;

pemaTh KaYECTBEHHBIE 33J]a4: BBICTPAUBATD JIOTUYECKH HEMTPOTUBOPEUHUBYIO
LETIOYKY PACCYXKJEHUH C OMOPOM HA HM3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U
(bu3UYeCKHe SBICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
uH(pOpMaLIMOHHbBIC TE€XHOJIOTUM JJI TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUU
U TIpeJICTaBlIeHUs] Y9eOHON M HAay4HO-TIOMYJISIPHOW MH(OPMAIIUU, TTOTYICHHON U3
Pa3IUYHBIX UICTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATh MOJTydaeMyr0 HH()OPMAIIHIO;

OOBSICHATH TPHUHIIUIBI JCHCTBUS MAaIllMH, TPHOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh YCIOBUS WX 0€30MaCHOTO MCIOJIb30BAHUS B MTOBCEIHEBHOM
KU3HU;

MIPUBOJIUTH MPUMEPHI BKJIaJa POCCUUCKUX U 3apyOeKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE IPOLIECCOB OKPYXKAIOUIEIO MUPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

WCIIOJIb30BaTh TEOPETUUECKHE 3HAHWS MO (PU3MKE B MOBCETHEBHOW KU3HH
JUTsl o0ecrieueHus: 0€30MacHOCTH MPU OOpalieHUH ¢ TPUOOpaMHu U TEXHUYECKUMU
YCTPOUCTBAMHU, JIJISi COXpPAHEHUS 3JI0POBbSI U COOJIIOJIEHUSI HOPM SKOJOTMUYECKOTO
IIOBEJICHUS B OKPYXKAIOILIEN Cpele;

paboTaTh B TPYIIE C BBIMNOJHEHUEM PA3IUYHBIX COLMAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIbI, PAIMOHAIBLHO pACIpeAesITh OO0S3aHHOCTH H
IJIAHUPOBATh JIESITENbHOCTh B HECTAH/IAPTHBIX CUTYaAlUsIX, aJICKBATHO OLEHUBATh
BKJIAJT KQXKJOT0 U3 YYaCTHUKOB I'PYIIILI B PEIICHUE pacCMaTprUBaeMOi POOIEMBI.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JJIEKTPOHHBIE
HanmeHnoBaHnue pa3iesioB U TeM uugpoBbIe
Ne n/m P Kourposbubie | IlpakTuyeckue (ubp )
NMPOrPaMMBbI Bcero o0pa3oBaTesIbHbIE
padoThI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/bl HAYYHOI'O IO3HAHUSA
bu6moreka [JOK
1.1 ) 2
VISHIA 1 METONR! HAYHOTO HosHamD https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
bu6moreka [JOK
2.1 K
HHeMatiia > https://m.edsoo.ru/7f41bf72
Bbu6moreka [JOK
2.2 7
Auriamika https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHbI COXpaHEHMS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7fA1bF72
Htoro no pazgeny 18
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMO/INHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHUHE€TUY €CKOM 9 1 bubmorexa [IOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bubmoteka IJOK
32 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHUS BEIIECTBA. 5 bubmuotexa [IOK

da30BbIE EPEXOJIBI

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

Uroro no pazneny 24
Paznen 4. JIEKTPOAMHAMUKA
Bbu6moreka [JOK
41 10
DIEKTPOCTATHKA https://m.edsoo.ru/7f41bf72
ITocTosAHHBIN dnekTpUdecKuil TOK. Toku B bu6mmotexa [IOK
4.2 12
pa3IMYHBIX Cpenax https://m.edso0.ru/7f41bf72
Hroro no pasaeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



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

11 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TemM udposbie
Ne n/m pasi Kontpoasbnsbie | IlpakTuyeckue (pp )
NpOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOANHAMUKA
MarnuTHoe€ 1osie. DJIeKTpOMarHuTHas bubmotexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHHu4YecKue U 3JEKTPOMarHUTHbIE 9 1 bubmmoreka [{OK
' Kosiebanust https://m.edsoo.ru/7f41c97c
MexaHuueckue 1 3J1IeKTpOMarHuTHbIE bu6morexa [IOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bub6muorexa IJOK
2.3 (0] 10 3
e https://m.edsoo.ru/7f41c97c
Hroro no pasaeny 24

Paznen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBbHOCTH

OCHOBBI clielIMaIbHON TEOPUH bubmmoreka [IOK
3.1 4 1
OTHOCHTEIbHOCTH https://m.edsoo.ru/7f41¢c97¢
Hroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
bub6moreka [JOK
4.1 i 6
IICMEHTEI KBAHTOBOH OIITHKIL https://m.edsoo.ru/7f41c97c
4.2 Crpoenue atroma 4 bu6mmoteka [IOK



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

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

4.3

ATOMHOE 411p0

bu6morexa IIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny

15

Paznen 5. JIEMEHTBI ACTPOHOMUWU U ACTPOPU3UKHU

5.1 DNeMeHTbI aCTPOHOMUU U aCTPODUZUKHI 7 E;ISS;I;T:;(:OESII; £41697c
Hroro no pazgeny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 O6o0m1ato1iee NOBTOpeHUE 4 E::E:;I;T:clj?ogrouﬁ £11697c
Uroro no pazneny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 68



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




HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosauyecTBo yacoB DJIeKTPOHHbBIE
" Tema ypoxa KonTpoabubie | IlpakTuyeckue Aara mapponsre
n/n Bceero H3YYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
®usuka — HayKa O PUPOJIE.
1 Hayunpie MeT(})],Z[I:I nofoHIiI 1 bubmioreia LIOK
04.09.2023 | https://m.edsoo.ru/ff0c32e2
OKPY’KaloIIero Mupa
Pouib 1 MecTo Qpu3uku B

5 (dbopMUpOBaHUU COBPEMEHHOM 1 bubmotexa [JOK
Hay4YyHOU KapTUHbBI MUDA, B 05.09.2023 | https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKOMN eI TEIIPHOCTH IO CH
MexaHnuecKoe IBUKEHHUE.

3 OTHOCUTEJIBHOCTh MEXaHUUYECKOTO 1 bubmoteka IJOK
nBwxeHus. [lepemernienue, CKOpoOCTh, 11.09.2023 | https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE npsIMOJIMHENHOE 1 bubmmoreka [IOK
IBUKEHUE 12.09.2023 | https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpPEHHOE TPSMOIIMHEWHOE 1 bubmmorexa LIOK
JBIDKECHHE 18.09.2023 | https://m.edsoo.ru/ff0c372e
CBoboanoe nazieHue. Y cKopeHue

5 cBoooanoro nagenuss KMC 1o onenke 1 bubmoteka [JOK
YPOBHSI 00Y4E€HHOCTH 10 (pU3UKe. 19.09.2023 | https://m.edsoo.ru/ff0c39cc
CT1apTOoBBIi KOHTPOJIb.

7 KpuBonuneitHoe JBHKEHUE. 1 bubmotexa [JOK
JIBr>xeHre MaTepralbHONW TOUKH 10 25.09.2023 | https://m.edsoo.ru/ff0c3ada



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

OKPY>KHOCTH

[Tpunuun otHocUTENbHOCTH ["anuies.

8 WNHuepumanbHbIe CHCTEMBI OTCUETA. bubmiorexa LIOK
. 26.09.2023 | https://m.edsoo.ru/ffOc3be8
IlepBerii 3akoH HproTOHA
Macca tena. Cuna. [Tpuniumn
9 CYIIEPIIO3ULIMM CHII. BTOpOU 3aKOH br6morexa [IOK
. 02.10.2023 | https://m.edsoo.ru/ffOc3be8
HreroToHa A1t MaTepuanbHOM TOYKH

10 Tpetuit 3akoH HproToHa 11st bubmmorexa [IOK
MaTepHAIbHBIX TOYEK 03.10.2023 | https://m.edsoo.ru/ffOc3be8
3aKOH BCeMUPHOro Tarorenus. Cuia

11 Tsoxectu. [lepBas kocMuueckas butmmorexa [IOK

09.10.2023 | https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyrocrtu. 3akoH 'yka. Bec bubmmorexa [IOK
Tena 10.10.2023 | https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoappuuneHt tpenusi.

13 Cuna cznpomBneI({qus)[ npu I[BI/IieHI/II/I brtmmorexa [IOK

16.10.2023 | https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH UJTH Ta3e
[loctynarenpHOE U BpalaTeIbHOE

14 JIBIKEHHE a0 COIIOTHO TBEPAOTO Tena. bubmuotexa [JOK
MowmenT cuibl. [1nedo cunbl. YcnoBus 17.10.2023 | https://m.edsoo.ru/ff0c41a6
paBHOBecHUs TBEPIOTO Tea
HMirynbc MaTepHaIbHOM TOYKH,

15 CHUCTEMbI MATEPUATIBHBIX TOUEK. bubmotexa [JOK
Wmmynbe cuitbl. 3aKOH COXpaHEHUs 23.10.2023 | https://m.edsoo.ru/ff0c43d6
uMITysibca. PeakTHBHOE ABMKEHUE
PaboTa 1 MOIIHOCTH CHUJIBL.

16 Kunernueckas sneprus bubmmorexa IIOK

24.10.2023 | https://m.edsoo.ru/ff0c4502

MaTepuanbHOi Touku. Teopema 00



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

M3MEHEHNH KHHETUYESCKON DH cpruun

17

[TorennuanbHas 3HEPrus.
[TorennmanbHas SHEPrUs yIpyro
ne(pOpMUPOBAHHOM MPYKUHBI.
[TorennmanbHas sHEPrus Tena BOIMU3H
MTOBEPXHOCTH 3eMJIN

06.11.2023

bu6moreka [JOK
https://m.edsoo.ru/ff0c461a

18

[ToreHnmanbHbIE U HENOTEHIIMAIbHBIE
cuiibl. CBsi3b pabOThI
HEMOTEHIMAJIBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKOW SHEPrUH CUCTEMBI TE.
3aKOH COXPaHEHUsI MEXaHUYECKOU
SHEPIruu

07.11.2023

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

19

JlabGopaTopHas pabora
«HccnenoBanue cBsi3u pabOThI CUITBI C
M3MEHEHUEM MEXaHUYEeCKOU YHEPTHH
TeJa Ha MPUMepe PacTsHKEHUs
PE3HHOBOT'0 KTy Tay

13.11.2023

20

KonTtponpHas pabora 1o reme
«KunemaTtuka. JInHaMuka. 3aKOHBI
COXpaHEHUsI B MEXaHUKEY

14.11.2023

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

21

OCHOBHBIE ITOJIOKEHUS] MOJICKYJISIPHO-
KWHETHYeCcKoi Teopuu. bpoyHoBckoe
nBwxkenue. Juddysus

20.11.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc?

22

Xapakrep ABUKCHUS U

B3aMMO/ICH CTBUS YaCTHUL] BEIIECTBRA.
Mopnenu cTpoeHHs Ta30B, KUJIKOCTEH
Y TBEPABIX TEIl

21.11.2023

23

Macca monekyi. Konnaectso
BemiecTBa. [locrosiHHas ABoraapo

27.11.2023



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

24

TennoBoe paBHoBecue. Temmneparypa
u e€ uamepenue. [llkana temneparyp
Lenbcus

28.11.2023

25

Uneanpubni raz B MKT. OcHoBHOE
ypaBaenne MKT

04.12.2023

bu6moreka [JOK
https://m.edsoo.ru/ffO0c4fde

26

AOcomoTHas TeMrepaTypa Kak Mepa
CpeIHEel KMHETUYECKOW SJHEPIUHU
JIBUKECHUS MOJIEKYJI. YpaBHEHUE
Menneneesa-Knaneiipona

05.12.2023

bubmioreka [IOK
https://m.edsoo.ru/ff0c511le

27

3akon JlanpToHA. I'a30BbIC 3aKOHBI

11.12.2023

28

JlabopaTopnas pabora
«MccnenoBanue 3aBUCMOCTH MEXKIY
napaMeTpaMu COCTOSTHUS
paspexennoro raza» KMC no onenke
YPOBHSI O0Y4YE€HHOCTH TI0 (PU3HUKE.
IIpoMeKyTOUHBII KOHTPOJIb.

12.12.2023

29

N3omporieccsl B UeanbHOM Ta3e U UX
rpaduyueckoe mpeacTaBICHUE

18.12.2023

bubmioreka [IOK
https://m.edsoo.ru/ff0c570e

30

BryTpennss sHeprus
TEPMOJNHAMHYECKON CUCTEMBI U
crocoObl e€ n3Menenus. Komuectso
TEIIOTHI ¥ padoTa. BHyTpeHHss
SHEPrus OJHOATOMHOI'O HJI€AIEHOIO
rasa

19.12.2023

bubmioreka [IOK
https://m.edsoo.ru/ff0c5952

31

Bup! Tennonepenauun

09.01.2024

bu6moreka [JOK
https://m.edsoo.ru/ff0c5c36

32

VYenbHas TENI0EMKOCTh BEISCTBA.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36



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

KonuuectBo tennoTs! npu
Terionepenaye. AnuadbaTHbIN
poliecc

15.01.2024

I1epBblii 3aKOH TEPMOJNHAMMKHU U €70

bu6moreka [JOK

33
IIpUMEHEHHUE K U30IpolieccaM 16.01.2024 | https://m.edsoo.ru/ffOc5efc
HeobpaTuMocTh npoiieccoB B
34 npupoze. Bropoii 3akon br6morexa [IOK
Prpoze. BTOP 22.01.2024 | https://m.edsoo.ru/ff0c6230
TEPMOAMHAMHUKHI
35 [Mpunuun aevicteus u KI1J[ TennoBoii bubmotexa [JOK
MaIlHbI 23.01.2024 | https://m.edsoo.ru/ff0c600a
36 [Mukn Kapuo u ero KI1J] 99.01.2024
37 DKOJIOrHYeCKHe MpodIeMbl
TENJI0IHEPI €THKH 30.01.2024
38 O6o0maromuii ypok «MoJtekymsipHast bubmotexa [JOK
¢uzuka. OCHOBBI TEPMOJAMHAMUKI) 05.02.2024 | https://m.edsoo.ru/ff0c6938
KonTtponpHas pabora 1o reme
39 «MonexynspHas ¢pusuka. OCHOBBI br6morexa [IOK
y2p ' 06.02.2024 | https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMHKI
40 [TapooOpa3oBaHue U KOHIEHCALIUA. bub6mmorexa IIOK
Hcnapenue u kumnenue 12.02.2024 | https://m.edsoo.ru/ff0c63b6
AOCOIOTHAS U OTHOCUTENbHAS
41 BJIQXKHOCTb BO37yXa. HachleHHBIH Bubmioreia LIOK
ap AR B 13.02.2024 | https://m.edsoo.ru/ff0c64d8
i
Teépnoe Teno. Kpucrammueckue u
42 amopdubie Teraa. AHU30TPOIHUS bubmotexa [JOK
CBOWCTB KpucTaioB. JKuakue 19.02.2024 | https://m.edsoo.ru/ff0c65f0

kpuctauibl. CoBpeMEHHbIE



https://m.edsoo.ru/ff0c5efc
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

MaTepHaIbl

IInaBnenue u KpucTaJluIn3anus.

43 VenpHas TEIUIOTA ILIABJIEHUS bubmorexa HOK
Ae FOTA TITABIICHILL. 20.02.2024 | https://m.eds00.ru/ff0c6708
CybOmmMmanust
bu6mmoreka [JOK
44 VPaBHEHHE TEIIOBOIO Oananca 26.02.2024 | https://m.edsoo.ru/ff0c6820
DnekTpu3amus Teia. DIeKTPHUICCKHI
45 3aps. [[Ba BHUIa 3JEKTPpUYECKUX bubmorexa IJOK
PAR. A p 27.02.2024 | https://m.edsoo.ru/ffOc6bcc
3apsI0B
I[IpoBOIHUKH, TUIIIEKTPUKH U
46 H(I))J'I Z[030 HI/)I:[KI/I 3aK(1:))H COXpaHEHUs bubmorexa HOK
YHpoBoa ' P 04.03.2024 | https://m.edsoo.ru/ffOc6bcc
AIIEKTPUYECKOT0 3apsiaa
BsaumoneiictBue 3apagoB. 3aK0
47 K HI/(I)I\I/{IaHTIZqTe]?{PII{LIﬁ I;iiKB I/Iqec:m‘?l Bubmorexa HOK
Y ' P 05.03.2024 | https://m.edsoo.ru/ffOc6ced
3apsi
Hanpsk€HHOCTB 2JIEKTPUYECKOT0
48 nosist. [IpuHnun cyneprozunuun bubmmoreka [IOK
ANEKTPUY €CKUX TTone. JInnun 11.03.2024 | https://m.edsoo.ru/ff0c6df2
HaNpPsHKEHHOCTH
Pa0b
o | e
' HHat 12.03.2024 |  https://m.edso0.ru/f0c6f00
[IOTEHI[UAJIOB
ITpOBOIHUKY U OUDIIEKTPUKU B
50 SHIZEKT )j)CTaTquHCKOM nolle bubmorexa HOK
p ’ 18.03.2024 | https://m.edsoo.ru/ff0c7018
JuanekTprdeckas IpOHUIIAeMOCTh
N bu6moreka [JOK
51 . K
dnexTpomKocTs. Kornencarop 19.03.2024 | https://m.edsoo.ru/ff0c7126
52 DNEeKTPOEMKOCTD TIIIOCKOTO bubmotexa [JOK



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
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KOH/JIEHcaTopa. DHEPrus 3apspKeHHOro
KOHJIEHCaTOpa

08.04.2024

https://m.edsoo.ru/ff0c72c0

53

JlabopaTopnas pabora "M3mepenue
AEKTPOEMKOCTH KOHJIeHcaTopa"

09.04.2024

o4

[TpuHUMT AEHCTBUS U IPUMEHEHU E
KOHJICHCAaTOPOB, KOMUPOBAJIBHOTO
arrapara, CTpyWHOro MpuHTepa.
DNeKTpocTaTUYecKast 3aIuTa.
3azeMiIeHHE JIEKTPONprOOpPOB

15.04.2024

55

DJIEKTPUYECKUNA TOK, YCIIOBHS €ro
cyuiectBoBaHusl. [I0CTOSIHHBIN TOK.
Cwuna toka. Hanpsbkenue.
Conpotusienue. 3akoH Oma st
y4acTKa 1enu

16.04.2024

56

[TocnenoBarenpHOE, MapaIeIbHOE,
CMEIIaHHOE COCTMHECHUE
poBOHUKOB. JIJabopaTopHas paboTa
«M3yueHre CMEIaHHOTO COSTUHEHUS
PE3nCTOPOBY»

22.04.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaGoTa 1 MOITHOCTP 3JIEKTPUUYECKOTO
ToKa. 3akoH J>koynsa-Jlenua

23.04.2024

bu6mmoreka [JOK
https://m.edso0.ru/ff0c7838

58

3akon Oma 15 OTHOM (3aMKHYTOM)
aekTprueckon nenu. Koporkoe
3ambikaHue. Jlabopatopuas padota
«M3mepenne DJ1C ncTouHMKa TOKA U
€ro BHYTPEHHEr 0 COMPOTUBIICHUS»

29.04.2024

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

59

DJIeKTPOHHAS MMPOBOAUMOCTD TBEPIBIX
METAJUIOB. 3aBUCUMOCTD
COITPOTUBJICHUS METAJIIIOB OT

30.04.2024



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

Temiepatypbl. CBEpXIpPOBOJUMOCTh

DNIEKTPUYECKUN TOK B BaKyyMe.

00 CBOICTBA 3JIEKTPOHHBIX ITYYKOB 06.05.2024
[TonynpoBOTHUKH, KX COOCTBEHHAS U

61 npuMecHasi IpoBoauMOoCTh. CBOMCTBa bubmotexa [JOK
p—n-nepexona. 07.05.2024 | https://m.edsoo.ru/ffOc84ae
[TomympoBOTHUKOBBIE TPHOOPHI
DNeKTpUYECKUi TOK B pacTBOpax U

62 pacriiaBax 3JeKTPOJIUTOB. bubmmorexa [IOK
DIEKTPOIUTHYECKAS T CCOLTHAITH. 13.05.2024 | https://m.edsoo.ru/ff0c82ba
DIEeKTPOIu3
DJIEKTPUYECKHI TOK B ras3ax.

63 CaMOoCTOSITENBHBIN U bubmotexa [JOK
HECaMOCTOSATEIbHBINA pa3psil. 14.05.2024 | https://m.edsoo.ru/ff0c84ae
Mounus. [1nazma
DneKTpudecKue mpudopsl U

64 YCTPOICTBA U UX MPAKTUYECKOE bubmorexa [IOK
npumeHenue. [IpaBuna TeXHuKu 20.05.2024 | https://m.edsoo.ru/ffOc86fc
0e30MmacHOCTH
O6o006maromuit ypok
«Onexrpoaunamukay KMC o

65 OIIEHKE YPOBHS 00YYEHHOCTH 110 brbmorexa [TOK

21.05.2024 | https://m.edsoo.ru/ff0c88be
¢usuke. [IpomMexyTouHas aTrecranus.
NTOroBeIil KOHTPOJIB.
KoutponbHas paGota 1o teme

66 «Qnekrpocraruka. [locTossHHbII bubmmorexa [IOK
aNeKTpuyeckuil Tok. Toku B 27.05.2024 | https://m.edsoo.ru/ff0c8a8a

Pa3NMUYHBIX Cpeaax»



https://m.edsoo.ru/ff0c84ae
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

67 PesepsHsblii ypok. KoHTpoONIBHAA 1 bubmuoreka LIOK
paboTa o Teme "DnekTpoauHaMUKa" 28.05.2024 | https://m.edsoo.ru/ff0c8c56
68 Pe3epBHbIii ypok. O0o0maronmii ypok 1 bu6mmoreka LIOK
no temam 10 kmacca 29.05.2024 | https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KUIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
e Tema ypoka Kourpoabubie | IlpakTnueckue Aara tupposhie
n/n Bcero HU3Yy4YCHUA oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcnl
ITocTrossHHBIE MATHUTBI M KX

1 B3auMoelictBue. MarHUTHOE I10JIE. 1 bu6mmoreka [JOK
BekTop MarHuTHOW MHIYKIIUH. 06.09.2023 | https://m.edsoo.ru/ff0c9778
JIMHMY MarHUTHOW UHYKIIUA
MarsauTHOE€ 1oJjie IpOBOAHUKA C

) ToKOM. OnbIT DpcTeaa. 1 bubmotexa [JOK
B3aumogeiicTBre NpOBOAHUKOB C 06.09.2023 | https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlabopatopnas pabora «3ydenne 1 1 bubmmorexa [IOK
MAarHUTHOTO MOJI KaTYIIKH C TOKOM» 13.09.2023 | https://m.edsoo.ru/ff0c98fe
JlelicTBE MarHUTHOIO MOJISI HA
MPOBOJHUK ¢ TokoM. Cuna Amriepa.

4 JIaGoparopHast pabota 1 1 bubmmorexa LIOK
«HccnenoBanne neficTBAS 13.09.2023 | https://m.edsoo.ru/ff0c9acO
MMOCTOSTHHOT'O MarHUTa Ha PaMKy C
TOKOM)

JleficTBHE MarHUTHOIO ITOJIS Ha
JBOKYIIYIOCS 3apSOKCHHYIO YacCTHILY.

5 Cuna Jlopenna. Pabora cubl 1 bubmmorexa [IOK
Jlopennia KMC nio orieHke ypoBHS 20.09.2023 | https://m.edsoo.ru/ff0c9df4
o0yueHHocTH 10 (pusuke. CTapTOBBIN
KOHTPOJIb.

6 DnextpomarauTHas uHAyKuus. [ToTok 1



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

BEKTOpa MarHUTHOM MHAYKIuU. D/C
MHIYKLIMU. 3aKOH 3JIEKTPOMarHUTHON
nHaykuuu Papanes

20.09.2023

Jlabopatopnas pabora
«MccnenoBanue siBJIECHUA
SHCKTPOMaFHHTHOﬁ HUHAYKOUHW»

27.09.2023

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

NunykTuBHOCTD. SIBIIEHHE

camounaykuuu. DJ{C caMOMHAYKIINH.

DHeprus MarHUTHOTO MOJIS KaTyIIKH
C TOKOM. DJIEKTPOMAarHUTHOE 110JIe

27.09.2023

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

TexHuueckue ycTporucTBa U UX
IPUMEHEHHE: IOCTOSIHHbIE MarHUTHI,
3JIEKTPOMArHUThl, 3JIEKTPOJBUTATENb,
YCKOPUTEIIN 3JIEMEHTAPHbIX YaCTHULL,
WHAYKIIMOHHAS [1€Yb

04.10.2023

10

O6o6maronmii ypok «MarautHoe
I10JI€C. SHGKTPOMaFHI/ITHaﬂ HUHAYKIOUSD)

04.10.2023

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

11

KonTtponbsHas paborta o reme
«MarauTHoe noue.
DneKTpoMarHuTHast UHAYKIHS»

11.10.2023

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

12

CB0OOOIHbIE MEXaHUYECKHUE
konebanus. ['apmoHnueckue
KosiebaHus. Y paBHEHHE
rapMOHUYECKUX KOJIeOaHMil.
[IpeBpaienne saepruu

11.10.2023

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

13

JlabopaTopHas pabora
«UccnenoBanme 3aBUCHMOCTH
Meproia MajablX KolebaHuii rpy3a Ha
HUTH OT JIJTMHBI HUTH U MAcChl TPy3a»

18.10.2023



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

14

KonebatenbHblii koHTYp. CBOOOAHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHUs B
U7eaTbHOM K0Je0aTeTbHOM KOHTYpE.
Ananorus Mexny MEXaHH4eCKUMU U
JIEKTPOMAarHUTHBIMU KOJIEOAHUSIMU

18.10.2023

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

15

®opmyisia TomcoHa. 3aKoH
COXpPaHEHHMS SHEPTUU B UJI€AJIbHOM
KoJIeOaTeTbHOM KOHTYpe

25.10.2023

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBienue o 3aTyXaromux
koneOanusx. BeinykieHHbIe
MeXaHHYeCKHe KojieOanus. Pe3onanc.
Brinyx/1eHHBIE 2JIEKTPOMAarHUTHBIE
KoJieOaHus

25.10.2023

bubmioreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[lepemennslii Tok. CuHYCOUATbHBIN
MEepEeMEHHBIN TOK. MOITHOCTH
MEePEMEHHOr 0 TOKa. AMIUTUTYTHOE U
JEUCTBYIONIEE 3HAUEHU E CUJITBI TOKAa U
HaNpPsSLKEHUS

08.11.2023

bu6moreka [JOK
https://m.edsoo.ru/ff0chd34

18

Tpancdopmatop. [IpousBonctso,
nepeqayda u norpedieHue
JJIEKTPUYECKON DHEPTUH

08.11.2023

19

YCTpoiCTBO M MPAKTUYECKOE
IPUMEHEHHE 3JIEKTPUUYECKOr0 3BOHKA,
reHepaTopa MepeMEeHHOr0 TOKa,
JIMHUH 3JIeKTponepeayd

15.11.2023

bu6nmunoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTMYECKHUE PUCKH NIPU
MIPOM3BOJICTBE JIEKTPOIHEPTHH.
Kynbrypa ncnoss3oBanus
3IEKTPOIHEPTUH B MOBCEAHEBHOM

15.11.2023



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

KHU3HU

MexaHndeckue BOJIHBI, YCJIOBHA
pacnipoctpanenus. [lepuon.

bu6moreka [JOK

21 C
KOPOCTE PACTIPOCTPATICHITT I JUTHIHA 22.11.2023 | https://m.edsoo.ru/ff0ccas4
BoJIHBI. [ToniepedynHsbIe U Mpo10JIbHEBIE
BOJTHBI
99 3Byk. CkOopoCTh 3ByKa. [ pOMKOCTH bubmuotexa [JOK
3ByKa. Boicora ToHa. TemOp 3Byka 22.11.2023 | https://m.edsoo.ru/ffocccOc
DNeKTpOMarHUTHbIE BOJIHBI, UX
23 cBOiCTBa M CKOpocTh. [1Ikana bubmorexa [JOK
P i 29.11.2023 | https://m.edsoo.ru/ff0ccfe0
AIIEKTPOMATHUTHBIX BOJIH
[TpuHIHTIBI paUOCBSI3H U
24 .P
TeseBuIeHNS. Pa3BuTHE CpecTB 99.11.2023
cBs3u. Panpnonokamus
Kontponbsnas padora «Konebanus u
95 BoHb KMC 1o orieHke ypoBHs bubmmorexa [IOK
00y4eHHOCTH 110 (PU3HKE. 06.12.2023 | https://m.edsoo.ru/ffOcc6f8
[IpomMexyTOUHBIA KOHTPOJIb.
[IpsimonnHEHOE pacpocTpaHEeHu e
26 CBETa B OTHOPOAHOM Cpelie. bubmmorexa [IOK
Toueunslif nctounuk ceera. Jlyu 06.12.2023 | https://m.edsoo.ru/ffocd350
CBETa
OTtpakenue cBeTa. 3aKOHbI
27 oTpaxeHus ceera. [loctpoenue bubmorexa [JOK
p L p 13.12.2023 | https://m.edsoo.ru/ffOcd4e0
M300pakeHUI B TUIOCKOM 3€pKajie
[Ipenomnenue ceera. ITonHoe
28 BHYTpEHHEE oTpakeHue. [IpenenpHbrii bubmorexa [TOK
yip P b 13.12.2023 | https://m.edsoo.ru/ffocd7f6

yroJI IOJIHOTO BHYTPEHHETO



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

OTpaKEHUS

JlabopatopHas pabora «M3mepenue

bu6moreka [JOK

29
ITOKa3aTelIs MPeIOMIIEHUs CTEKIIa» 20.12.2023 | https://m.edsoo.ru/ff0cd67a
JI ! 0 7
30 | e, opuysa ronkoft e, bumorera L1OK
oMY ' 20.12.2023 | https://m.edsoo.ru/ffOcddle
VYBenuueHue TMH3bI
JlabopaTopHas pabora
31 n i
« ccnez[msaline CBOIICTB 10.01.2024
U300paKeHUH B JINH3AaX)
Hucnepcus ceera. ClI0KHBII COCTaB
32 6emnoro ceera. Lser. JlaboparopHas
pabora «Habmoaenune qucnepcuu 10.01.2024
CBETa»
33 Nutepdepennus cera. Judpakuus bubmmorexa [IOK
cBeTa. JudpakunonHas pemerka 17.01.2024 | https://m.edsoo.ru/ffOced22
34 [TonepeuyHOCTh CBETOBBIX BOJIH. bubmmorexa LIOK
[Tonsipuzarnus ceera 17.01.2024 | https://m.edsoo.ru/ff0cf02e
OnTrueckre NpudOpsl U YCTPOCTBA
35 0
Y YCJIOBHS UX 0€30MacHOro 94.01.2024
IpUMEHEeHU
I'paHUIIBI TPUMEHUMOCTH
36 KJIacCH4ecKor MexaHukH. [locTynaTel bubmuotexa [JOK
CreLHaIbHOW TEOpUH 24.01.2024 | https://m.edsoo.ru/ff0cf862
OTHOCHTEITLHOCTH
OTHOCUTENBHOCTH OTHOBPEMEHHOCTH.
37 3amensieHue BPEMEHU U COKpAIlEHUE bubmmorexa [IOK
8 P patt 31.01.2024 | https://m.edsoo.ru/ffOcfa42
JUTAHBI
38 DHeprus U UMIYJIbC PEIITUBUCTCKON bubmotexa [JOK



https://m.edsoo.ru/ff0cd67a
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

vactuilpl. CBsI3b MacChl C SHEPrHeii u 31.01.2024 | https://m.edsoo.ru/ffOcfc68
HMMITYJIbCOM. DHEPTHUs MTOKOS
K 0 O .
3 | Ocnosm cneumbiof Teoprm BuGanotexa LIOK
B P 07.02.2024 | https://m.edso0.ru/ff0cf6f0
OTHOCHUTEIBLHOCTH
40 ®oronbl. Popmyina [1nanka. DHeprus bubmmoreka LIOK
U UMIYJbC (pOTOHA 07.02.2024 | https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIETOBAHUE Eu6 110K
nonmoTeka
41 Qorosperra. Ombirer A. 1 14.02.2024 | https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl poroaddekra. YpaBHeHue
42 SﬁHMTegl)Ha iq)@oma(p(gema butamorexa [IOK
A ! 14.02.2024 |  https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢potosddekra
Hasnenue ceera. OnbiTol I1. H.
43 Jle6eneBa. XUMHUECKOE JICH CTBHE bubmorexa [JOK
AEEE. A 21.02.2024 | https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTporucTBa U
44 MPAKTHYECKOE MPUMEHECHHE:
¢dorosnemMeHT, POTONATIHK, 21.02.2024
COJIHEYHas baTapest, CBETOUO
45 Pemenne 3agau mo TeMe «JI€MEHTHI bu6mmoreka [JOK
KBAHTOBOI ONTUKH) 28.02.2024 | https://m.edsoo.ru/ff0d0302
Mogens atoma Tomcona. OnbITHI
46 Peszepdopaa mo paccesHuio a-4yacTuil bubmorexa [TOK
peopAatiop ' 28.02.2024 | https://m.edsoo.ru/ff0d091a
[InanerapHas moaenp aToMa
bu6moreka [JOK
47 IT b
OCTYHatRL Hopd 06.03.2024 | https://m.edsoo.ru/ff0dOafa
48 Wznydenne u nmornomieHue GOTOHOB bubmotexa [JOK



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
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IIPH [IEPEXO0JI€ ATOMA C OAHOr 0
YPOBHSI SHEPruM Ha Jpyroi. Bujsl
CIIEKTPOB

06.03.2024

https://m.edsoo.ru/ff0d0afa

49

BonraoBwIe cBOMcTBA yacTHIl. BoTHEI
ne bpoiins. KopryckyinsipHo-
BOJHOBOM Ayanu3M. CIIOHTaHHOE U
BBIHYJIEHHOE M3JIy4YCHHUE

13.03.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTkpeiTHE pag0aKTUBHOCTH. OMBITHI
Pesepdopna no onpenenenuto
COCTaBa PaJuOAKTUBHOTO U3ITY4YEHUS

13.03.2024

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

o1

CaoiicTBa anb(da-, 6eta-, ramma-
u3nydcHus. BiusHue
PaZMOaKTHBHOCTH Ha JKUBBIC
OpraHu3Mbl

20.03.2024

52

OTKpBITHE IPOTOHA U HEUTPOHA.
N3oronsl. Anbsda-pacna.
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. ['amma-usiydenue

20.03.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsI3U HYKJIOHOB B SiZIpeE.

S nepubie peakunu. AnepHbii
peaxtop. [Ipo0iieMbl, mepCIIeKTUBHI,
SKOJIOTUYECKHUE ACEKTHI /1€pHON
SHEPreTUKU

03.04.2024

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

54

OnemMeHTapHble YacTUIbl. OTKpbITHE
mo3uTpoHa. MeToibl HaOIIOICHHS 1
PErUCTPALMX JIEMEHTAPHBIX YaCTHULL.
Kpyrieiii cton «PyHaamMeHTanbHbIe
B3anmMojielcTBUs. EquHCTBO
(bu3nYeCcKOi KapTUHBI MUPA»

03.04.2024

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



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
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95

Bup 3Bé3anoro neoda. Co3sesaus,
SAPKHC 3BéSI[bI, IIJIaHCThI, X BUAHUMOC
JABUXKCHHUC. COJIHG‘-IHaSI CucrecMa

10.04.2024

56

Comune. Conaednast aKTHUBHOCTb.
Ncrounuk sneprun ComnHIa v 3BE37

10.04.2024

57

3BE3/bI, UX OCHOBHEIE
XapaKTEePUCTUKH. 3BE3BI TIIABHOM
MOCIIeIOBAaTEIbHOCTH. BHYTpeHHEE
crpoeHue 38€31. CoBpeMeHHbIE
MIPEICTABJICHUS O MPOUCXOKICHUH U
spomoruu CojHIa u 3BE31

17.04.2024

58

Muieunsii [yt — Hama ["anakTuka.
[Honoxenue u npmxenne CoiHua B
l'anaktuke. 'anaktuku. YEpHblie
JBIPBI B SIIPAX TaJIaKTUK

17.04.2024

59

Bcenennas. Pazberanne ramakTuk.
Teopus bonpnioro B3peIBa.
PenukroBoe nsnyuyenue.
MeTaranakTuka

24.04.2024

60

Hepemennsie mpobieMbl acTpOHOMUU

24.04.2024

61

KonTponpsnas padora «3meMeHTHI
actpoHomuu u actpopuzuxu» KMC
I10 OLIEHKE YPOBHS 00Y4EHHOCTH 10
¢usuke. [Ipomexyrounas
aTrectanus. IToroBelii KOHTPOIIb.

08.05.2024

62

O6o6maromuit ypok. Ponb pusuku u
aCTPOHOMMH B 3KOHOMHUYECKOH,
TEXHOJOTMYEeCKOM, COllMaIbHON U

08.05.2024




ATHUYECKOU cepax AesATeTbHOCTH
4eoBeKa

63

O606maromuii ypok. Pons u Mmecto
(U3MKH U aCTPOHOMUU B
COBPEMEHHON Hay4YHOU KapTUHE MUpa

15.05.2024

64

O6o0matommii ypok. Ponb
¢bu3nuecKoil Teopun B
(OpPMUPOBAHUY MTPEACTABICHUHN O
¢u3nyecKoil KapTUHE MUpa

15.05.2024

65

O6o6maromuii ypok. Mecro
(bu3HYeCcKOoi KapTHUHBI MUpa B 001IIEM
psIly COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MPEACTABICHUI O PUPOJIE

22.05.2024

66

Pe3epBHbIl ypok. MarautHoe nose.
DnekTpoMarHuTHasi MHAYKIHS

22.05.2024

67

PezepBHblii ypok. Ontuka. OCHOBBI
CHeUaJIbHOW TEOPUHU
OTHOCHTEIBbHOCTH

29.05.2024

68

Pesepnsrii ypok. KBantoBas ¢usnka.
DneMEeHTbl aCTPOHOMUHU U
acTpopu3uKu

29.05.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIl YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






