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IHHOACHUTEJIBHASA 3AIIMCKA

[TporpamMma no ¢uzrke 6a30BOro ypoBHsI Ha YPOBHE CpeJHEro obuiero oopa3oBaHus pa3padboTana
Ha OCHOBE TOJIOKEHUH M TpeOOBaHUM K pe3ybTaTaM OCBOCHHUSI OCHOBHOW 00pa30BaTENbHOM MPOTrPaMMBl,
npeacraBieHHbIXx B PI'OC COO, a takxke ¢ yu€toM ¢enepaibHOi paboyeid MporpaMMbl BOCTIMTAHUS
KOHLEMIMH TpenofaBaHus ydeOHoro mnpeamera «Pus3mka» B 00pa3oBaTeNbHBIX OpPraHU3ALMAX
Poccwuiickoii @enepanuu, peamu3yoNMX OCHOBHbBIE 00pa30BaTeIbHBIC POIPAMMBI.

Copnepxanue nporpamMmbl 10 (HU3MKE HAMpaBiIeHO Ha (QOPMUPOBAHHE ECTECTBEHHO-HAYYHOH
KapTUHBI Mupa oOy4atommxcs 10—11 kimaccoB npu oOyueHnn ux (u3nke Ha 0a30BOM ypOBHE Ha OCHOBE
CUCTEMHO-JISATEIILHOCTHOTO noxoaa. [Iporpamma no ¢usuke coorBercTByeT TpeboBanusm GI'OC COO
K IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM pe3yibTaTaM OOydYeHHs, a TakKKe
YUUTHIBACT HEOOXOAMMOCTh peaji3alii MEXIMPEIMETHBIX CBsi3el (PU3MKM C ecTeCTBEHHO-HAYYHBIMH
yueOHBIMU TIpeIMeTaMu. B Hell ompenenstoTcsi OCHOBHBIE LENH U3y4YeHUs] PU3UKH HA YPOBHE CPEIHETO
obmiero o0pa3oBaHuWs, IUITAHUPYEMbIE PE3yJIbTaThl OCBOEHHA Kypca (U3HMKH: JTHYHOCTHBIC,
MeTanpeMETHbIC, TPeAMETHBIC (Ha 0a30BOM YPOBHE).

[TporpaMma mo (u3MKe BKIIOYACT:

e [IJaHHpyeMbl€ pPe3yNbTaTbl OCBOCHHUS Kypca (HU3MKM Ha 0a30BOM YPOBHE, B TOM 4YHCIE

npeMEeTHBIE Pe3yIbTaTh 110 roJaM 00yUYCHUS;

e coxepxaHue yueOHOro npeamera «Pusznka» 1no rogam o0ydeHuUsI.

O®u3nka KaKk Hayka O HamOoJiee OOIMMX 3aKOHAX TMPUPOMABI, BHICTYNAas B KadeCTBe y4eOHOTO
npeaMera B INKOJIE, BHOCHUT CYIIECTBCHHBIM BKJIaJ B CHCTEMY 3HAaHMH 00 OKpY’KarolleM MHpe.
konpHBIA Kypc (HU3MKM — CHCTEMOOOpa3yIOLMHA AJISl €CTECTBEHHO-HAYyYHBIX YUEOHBIX NPEIMETOB,
MOCKOJIBKY (pr3HYeCcKHe 3aKOHBI JIeXKaT B OCHOBE IPOLIECCOB U SBJICHUHN, N3y4aeMbIX XUMHUEH, ONOJIOTHEH,
¢usnyeckoii reorpadueii u actpoHomueii. Mcnoib30BaHNe U AKTUBHOE TPUMEHEHUE (PU3UUCCKUX 3HAHUIM
OTIpeJieNIIeT XapaKTep W Pa3BUTHUE Pa3HOOOPA3HBIX TEXHOJOTMH B cdepe SHEPreTHKH, TPaHCIOopPTa,
OCBOCHHSI KOCMOCa, TOJyYeHHsS HOBBIX MAaTEPHANOB C 33aJaHHBIMH CBOWCTBAMH W JpYrux. M3ydenue
(U3NKU BHOCUT OCHOBHOM BKJIa/I B (DOPMHPOBAaHUE €CTECTBEHHO-HAYYHON KapTHHBI MUpa 00yJaroImuxcs,
B (opMupoBaHHWE yMEHHU MPHUMEHITH HAYYHBIH METOJ] TO3HAHUS TPH BBHIOJHEHWH HMH y4eOHBIX
HCCJIEI0BAaHUN.

B ocHOBY Kypca pu3MKH 171 YPOBHS CPEIHET0 00IIero 00pa3oBaHus MOJI0KEH Psijl UJCH, KOTOPhIC
MOYKHO paccMaTpUBaTh Kak MPUHIIMITBI €T0 TOCTPOCHUSI.

Hoes yenocmuocmu. B COOTBETCTBHM C HEHl Kypc SBISETCSA JIOTMYECKH 3aBEPIIEHHBIM, OH
COJICP)KUT MaTepuall W3 BCEX pa3leNioB (DM3WKH, BKIIOYAET KaK BOIPOCH KIACCHYECKOW, TaK H
COBpEMEHHO! (PU3UKH.

Hoes cenepanuzayuu. B cOOTBeTCTBHMH ¢ HEH MaTtepuall Kypca (QHU3MKH OOBEIUHEH BOKPYT
¢dusnueckux Teopuid. Bemymum B Kypce siBisieTcs (OpMUpOBaHHE TPEACTABICHUH O CTPYKTYpPHBIX
YPOBHSIX MaTepHH, BEIIECTBE U TOJIE.

Hoes eymanumapuzayuu. BEE peanuzanms TpeANoNaraeT HCIOJb30BaHHE T'yMaHUTApHOTO
noTeHnuana pu3ndeckoil HayKu, OCMBICIICHUE CBSI3U Pa3BUTHUS (DU3UKHU C pa3BUTHEM OOIIECTBA, a TAKKe
C MHPOBO33PEHYECKUMH, HPABCTBEHHBIMHU M DKOJIOTHYECKUMH MPOOIEMaMH.

Hoes npuxnaonoil nanpaerennocmu. Kypce hv3uky mpenmnonaraeT 3HaKOMCTBO € IIMUPOKUM KPyToM
TEXHUYECKUX U TEXHOJIOTMYECKHX MPIIIOKCHUN H3YIEHHBIX TEOPUH H 3aKOHOB.

Hoes sxonoeusayuy peannsyercsi TOCPEACTBOM BBEICHHS SIEMEHTOB COACPIKaHUsl, MOCBSILEHHBIX
9KOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C pa3BUTHEM TEXHUKU M TEXHOJOTHH, a
TaKxke 00CykIeHHs MpoOiIeM paoHaTBFHOTO PUPOAONOIB30BaHMS U SKOJIOTUIECKOM OE30MacHOCTH.

CrepXHEBBIMH 3JIEMEHTaMH Kypca ()M3WKU Ha YPOBHE CpeIHEro o0IIero oOpa3oBaHUs SIBISIOTCS
¢usnueckue Teopun (HopMHpPOBaHUE MPEACTABICHHNA O CTPYKTYpE MOCTPOEHHSA (PU3MUYECKON Teopuw,
ponu pyHAAMEHTAIBHBIX 3aKOHOB U MPUHIUIIOB B COBPEMEHHBIX MPEACTABICHUSIX O MPUPOJE, TPaHUIax
NPUMEHUMOCTH TEOPHH, 7Sl ONIMCAHMSI €CTECTBEHHO-HAYYHBIX SABJICHUN U MPOLIECCOB).



CHUCTEMHO-/ICATeIBHOCTHRI MOJX0J B Kypce (U3UKH peanu3yercss MpekKAe BCEro 3a CYET
OpraHM3alMy dKCIICPUMEHTAIBHOM IesITeIbHOCTH o0yuaromuxcs. J{i1st 6a30Boro ypoBHs Kypca (GU3HKH —
9TO MCIHOJIBb30BAHUE CUCTEMbI ()POHTATBHBIX KPATKOBPEMEHHBIX SKCIICPUMEHTOB U J1a00paTOPHBIX PadoT,
KOTOpbIC B TporpamMmMe no (U3MKe OOBbETMHEHBI B OOIIUI CIUCOK YYCHHUYECKHUX MPAKTUYSCKHUX paloT.
BhineneHue B yKka3aHHOM IepedHE J1a0OpaTOpHBIX pabOT, MPOBOAMMBIX IJIsi KOHTPOJS W OLCHKH,
OCYIIECTBIISIETCSl YIaCTHUKaMHU 00pa30BaTebHOTO Mpoliecca UCXOAs U3 OCOOCHHOCTEH TNIaHUPOBAHUS U
ocHamieHusi kaOuHera ¢usuku. [Ipu 3ToM obOecreunMBaeTCsi OBIAJCHHE OOYYAIOUIMMKCS YMEHUSIMHU
MPOBOJINTH KOCBEHHBIC M3MEPEHUS, UCCIACIOBAHUS 3aBUCUMOCTEH (DU3MYECKUX BEIUYMH W MOCTAHOBKY
OTIBITOB IO MTPOBEPKE MPEIT0KESHHBIX THITOTES.

Bonbliioe BHUMaHHE YAENSETCS PEHICHHIO PAcYETHBIX W KAaYeCTBEHHBIX 3amad. [Ipu atoMm s
pacu€THBIX 3a7a4 TPHOPUTETOM SIBISIIOTCA 3aJayd C SBHO 33JaHHON (PM3MYECKOW MOJCTIbIO,
NO3BOJISIFOIIME TIPUMEHSATh N3y4YCeHHbBIC 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO paszeia Kypca, Tak U
HWHTCTPUPYA 3HAHUA U3 PA3HBIX PAa3JCIIOB. IIJ'ISI KauCCTBCHHBIX 3aJia4 ITPUOPUTETOM ABJIIAIOTCA 3alaHWd Ha
00BsCHEHHE TPOTeKaHMs (PU3MYSCKUX SBJICHHNA M IPOLIECCOB B OKPYKAIOUICH XHU3HHU, TpeOyroIue
BBIOOpA (PU3NUECKOI MOJICIH JJIsl CUTYAIMH IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBumn ¢ tpeboBanusimMu GI'OC COO k MaTepUaTbHO-TEXHHYECKOMY OOECIICUCHUIO
y4eOHOro rporecca 0a30BbIi ypOBeHb Kypca (DU3MKH Ha YPOBHE CPEIAHETO 00IIero o0pa3oBaHus JOKEH
U3y4yaTbCsl B YCIOBHSIX MPEIMETHOrO KaOWMHeTa (U3UKH WM B YCIOBHAX MHTEIPHPOBAHHOTO KaOMHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHere (U3MKM JOJDKHO OBITh HEOOXOIMMOE
7abopaTopHOE 00OpYIOBaHME Ui BBHITIOJIHCHUS YKa3aHHBIX B HporpamMMe Mo (U3UKe YUYCHHYECKUX
MPAKTHYECKUX paboT U AEMOHCTPAIIIOHHOE 000PYTIOBaHHE.

JlemoHcTpalmonHoe obopyaoBaHue (POPMUPYETCS B COOTBETCTBHM C MPUHIIMIIOM MUHHUMAJIBHOM
JIOCTATOYHOCTH M OO0ECIEUUBACT IMOCTAHOBKY IMEPEUUCICHHBIX B IMpOrpaMMe Mo (DU3MKE KIHOYEBBIX
JEMOHCTpaMi  JUIi  HMCCIICZOBAaHUS HM3Y4YaeMbIX SBJICHUH U  TPOLECCOB, OMIUPUYCCKHX U
(byHAaMEHTATBHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHU.

JlabopatopHoe 00OpyIOBaHUE IS YYCHUYECKHUX TMPAKTHUSCKHX pPaboT (HopMHpYyeTcsl B BHJC
TEMATUYEeCKUX KOMILJICKTOB M O0ECIeUYnBacTCS B pacu€Te OJHOrO KOMIUIEKTa HAa JIByX OOYYaIOIIMXCA.
TemaTHuecKUe KOMIUIEKTHI JJAOOPATOPHOTO 000PYI0BAHUS TOJKHBI OBITH MOCTPOSHBI HA KOMILICKCHOM
WCIIOJIb30BAaHUN aHAJIOTOBBIX U IIU(POBBIX MPHOOPOB, & TAKKE KOMIBIOTEPHBIX U3MEPUTEILHBIX CHCTEM B
BuJIe U(POBHIX JTab0opaTOpHil.

OCHOBHBIMH IIEJIIMU M3Yy4UeHHsI (GU3UKU B 00IIEeM 00pa30BaAHUU SIBIISIOTCS:

e (QopMupoBaHHE HMHTEpEca M CTPEMIICHHs OOYYaIOUIMXCS K HAyYHOMY HM3YYCHHUIO MPHUPOJIHL,

Pa3BUTHE MX MHTEIUICKTYATbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e Dpa3BUTHE TMPEACTaBICHWMA O HAydHOM  METOA€ TO3HaHuA ©  (QOpMHpOBaHHE
HCCICA0BATCIILCKOI'0 OTHOMICHU S K OKPYKArOIIUM ABJICHUSAM,

e (opMupOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yIbTaTa U3ydeHHs OCHOB CTPOCHHUS MATCPUH
U QyH/IaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE yMEHHI OOBSICHATH SBJICHUS C KCIOIb30BAHUEM (DHU3UYCCKUX 3HAHUN U
HAYYHBIX OKA3aTEIbCTR;

e (QopMupoBaHHE MPEICTABICHUN O POJIH (QU3UKU YIS Pa3BUTHS JPYIMX €CTECTBEHHBIX HAYK,
TEXHUKH ¥ TEXHOJOTHH.

JocTmkeHne 3THX Iienell o0ecrieunBaeTcs peleHHeM CIEeIYIOMUX 3a/1ad B MPOIecce U3y4YeHHs

Kypca (H3UKH Ha ypOBHE CPEIHEro 001Iero o0pa3oBaHus:

e mpuoOpEeTEeHUE CUCTEMBI 3HAHUH 00 00mMUX (HU3MIECKIX 3aKOHOMEPHOCTSX, 3aKOHAX, TCOPHSIX,
BKIIIOYAss MEXaHUKY, MOIEKYJSIPHYIO (QHU3UKY, DJIEKTPOJAWHAMUKY, KBAaHTOBYIO (H3HKY U
3JIEMEHTHI aCTPODHUUKH;

e (opMupoBaHHe YMEHHH MPUMEHSATh TCOPETHUYCCKHE 3HAHHS IS OOBSICHEHHS (DU3MISCKUX
SIBTICHUH B IMIPHUPOJIC U JUTS NPUHSATHS PAKTHUECKUX PEIICHUH B TIOBCETHEBHOM KHU3HMU;



® OCBOCHHE CIIOCOOOB pEICHHs Pa3IMYHBIX 33/1a4 C SBHO 33JIaHHOW (PH3HYECKOH MOJIEIBIO,
3a/1ad, MOAPa3yMEBAIOIINX CaMOCTOSTEIbHOE CO3[aHue (DH3MYECKOW MOJENH, aJeKBaTHOM
YCIIOBUSIM 33/1a4H;
e TIOHMMaHWe (UBMYCCKUX OCHOB W TPHUHIMIIOB JEHCTBUS TEXHUYCCKUX YCTPOHCTB U
TEXHOJIOTHYECKUX MTPOIECCOB, X BIUIHUS Ha OKPYKAIOIIYIO CPELY;
® OBJIAJCHHE METOJAaMH CaMOCTOSTENBHOIO IUIAHUPOBAHUS W MPOBENEHHS (PH3MYECKUX
9KCIEPUMEHTOB, aHAIM3a W MHTEpHpeTalud WHPOPMALH, ONpEAEICHUS AOCTOBEPHOCTH
MOJY4YEeHHOTO pe3ybTara;
® CO3JaHUE YCIOBUM Il pa3BUTUS YMEHUHW IPOEKTHO-UCCIENOBATEIbCKOM, TBOPYECKOU
JeSITeTbHOCTH.
Ha usydenue ¢usuku (0a30BBIi YPOBEHB) Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUsl OTBOJAMTCS
136 gacos: B 10 kiacce — 68 yacos (2 vaca B Henenro), B 11 kimacce — 68 yacoB (2 yaca B HEJICIIO).
[Mpeanaraemelii B mporpamMMe 1o (QU3MKE TMEpPeYeHb JIA0OPAaTOPHBIX M TMPAKTUYECKUX padoT
SBJISICTCSl PEKOMEHAOBAHHBIM, YUYHTENb JAejacT BBIOOP MpOBEIEHHs Ja0opaTOpHBIX pabOT U OMBITOB C
yu€TOM MHAMBUIYAIBHBIX OCOOCHHOCTEH 00yYarOIIXCsl.



COJEP)KAHUE OBYYEHUSA

10 KJIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT0 MO3HAHUS
®uszuka — Hayka O npupoje. Hayunble MeTonbl mO3HaHUA OKpyxKawouero wmupa. Pomis
9KCIEPUMEHTA U TEOPUH B MPOLIECCE MO3HAHUS MIPUPOABL. DKCIIEPUMEHT B (PH3HKE.
MopenupoBanne GU3NUECKUX ABJICHUN U TpoueccoB. Hayunsie rumotessl. dusndeckue 3aKOHbBI U
TeopuHd. [ paHULBI MPUMEHUMOCTH (PU3MUYECKHUX 3aKOHOB. [I[pUHIINT COOTBETCTBHSL.

Posb 1 MecTo Qusuku B HOpMHUPOBaHUM COBPEMEHHOM Hay4YHOW KapTHHBI MUPA, B MIPAKTUYECKOI
JIeSITENIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHajoroBblie U IUGPOBLIC U3MEPUTEIbHBIC IPUOOPHI, KOMITLIOTEPHBIC TATYHUKH.
Pa3znen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanuueckoe aBmkeHue. OTHOCHUTEIBLHOCTh MEXaHMYeCcKoro nBrokeHus. Cucrema oOTCuéTa.
Tpaexropus.

[Tepemerienue, CKOPOCTH (CpeIHSIST CKOPOCTh, MTHOBEHHASI CKOPOCTh) M YCKOPEHUE MaTepHATbHOM
TOYKH, UX MIPOCKITUH Ha OCU CUCTEMBI KoopauHaT. ClIoKeHne epeMeIeHU U CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPCHHOE MpPSIMOJMHEHHOE JBIXKeHHE. [paduku 3aBUCHMOCTH
KOOPJHHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MEPEMEILLIECHUS MaTEPUAIBHON TOUKH OT BPEMEHH.

CBobOogHOE TTaieHne. Y CKOpeHre CBOOOHOTO MaICHUSI.

KpuBonuneitHoe nBuwxkeHue. [[BrkeHue MaTepUAIbHONM TOUKH MO OKPY>KHOCTU C MOCTOSIHHOW IO
MOJIYIII0O CKOPOCTBIO. YTJOBas CKOpPOCTh, JMHEWHas ckopocTh. llepwong w yactota oOparmeHus.
LeHTpocTpeMUTENBHOE YCKOPEHUE.

TexHuueckue yCTpPOMCTBA W NPAKTUUECKOE MPUMEHEHHUE: CHUAOMETpP, IBUKEHUE CHAPAJOB,
LEIHbIE U PpEMEHHBIE NTEPEAAYU.

Lemoncmpayuu

Mogenb cucteMbl OTCUETA, WIUTFOCTPALK KUHEMATHUYECKUX XapaKTEPUCTUK TBUKEHUS.

[IpeoOpazoBanue MBMKESHHN C HCIIOIIB30BAHUEM TPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3yX€ U B pa3pekKeHHOM MIPOCTPAHCTBE.

HaGmronenue nemxenns Tena, OpOMIEHHOTO 10| YIJIOM K TOPU30HTY B TOPHU30HTAIBHO.

Nzmepenne yckopeHusi CBOOOIHOTO TaIeHUsI.

Hamnpagnenue ckopocTu npu ABUKEHUU MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHuvle pabomul

M3yueHue HEpaBHOMEPHOTO ABMXKEHUS C LIETBIO0 ONPEICICHUSI MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLICHUS MEXKAY NYTAMH, MPOUJICHHBIMU TEJIOM 3a MOCIEI0BAaTElIbHbBIE
paBHbIEC MPOMEXKYTKH BPEMEHHU IMpPH PABHOYCKOPEHHOM JBIDKCHHHM C HAYaJbHOHM CKOPOCTBIO, PABHOMU
HYIIIO.

M3yueHue ABMKEHUS 1IAPUKA B BSI3KOW HKUAKOCTH.

M3yuenune ABMKEHUS Tella, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

IIpunuun ortHocutenbHOCTH ['anmunes. IlepBeiii 3akoH HeroTona. MHepuuaibHbIE CHCTEMBI
OTCuéra.

Macca Tena. Cwna. [puanum cyneprmosunuu cuil. Bropoit 3akoH HeloToHa i1 MaTepHalbHOMN
Touku. Tperuit 3akoH HbloTOHA /1711 MaTepuaibHBIX TOYEK.

3akoH BceMupHOTo TaroreHus. Cuna tspkecth. [lepBast kocMudeckas CKOpOCTb.

Cuta ynpyroctu. 3akon ['yka. Bec Tena.



Tpenune. Bugpl Tpenus (mokos, ckoibxkeHus, kadenws). Cunma Tpenusa. Cyxoe Tpenue. Cuia
TPEHHS CKOJILKEHUS U cHiia TpeHus nokos. Koaddurment tpenus. Criaa CONPOTHBICHUS TIPU JBUKCHUN
Tena B XKHUIKOCTH WUJIH rase.

[TocTynarenbpHOE U BpaliaTeaIbHOE IBMKEHUE a0COTIOTHO TBEPIOTO Tea.

MoOMeHT CHIIbl OTHOCUTENBHO OCcH BpaleHus. [Inedo cumnsl. YcnoBus paBHOBECHs TBEPIOTO Tea.

TexHudeckue  yCTpOWCTBA M MNPAKTUYECKOE NPUMEHEHHWE: MOMUINIHUKH, JABHUKCHHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBnenue uHEPIUH.

CpaBHEHHME Macc B3aUMOJICHCTBYIOLIUX TEJI.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTD CHJIBI YIIPYTOCTHU OT JIe(OpMaIInu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM NMOABEME U MaICHUU.

CpaBHeHHE CUJI TPEHUS MTOKOS, KaYeHHS U CKOJIbKECHHUS.

YcioBus paBHOBecHs TBEPAOro Tena. Buibl paBHOBecHs.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3yuyenue nBukeHus: Opycka 1o HaKIIOHHOH IIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHIT YIIPYTOCTH, BOBHUKAIOMIMX B MPY>KUHE H PE3HHOBOM 00pasie, OT
ux nedopMarim.

HccnenoBanne yciaoBui paBHOBECHS TBEPAOTO Tela, UMEIOIIETO OCh BPAIICHUS.

Tema 3. 3axonvt coxpanenus 6 mexanuxe

Nmnynsc MaTepuanpbHON TOUYKH (Tena), CUCTEMBl MaTepUalbHBIX TOYeK. Wmmynbc cHibl u
W3MEHEHHUE UMITYJIbCa Tella. 3aKOH COXPAaHEHUs UMITYJIbca. PeakTHBHOE JIBIKEHUE.

PabGora cunbl. MOLIHOCTD CHIIBI.

Kunerndeckas sHeprusi MaTepuaabHON TOYKH. Teopema 00 N3MEHEHNH KHHETUYECKOW DHEPTHH.

[lorentmanbHass sHeprus. [loTeHnumanbHas »Heprus ynpyro ae(OpMHUPOBAHHOW IIPYKHUHEIL.
[loTeHnmanbHas YHEPTHs TeJa BOJIM3H MOBEPXHOCTH 3eMITH.

[loTreHnmanbHbIe 1 HEMOTEHIIMATBLHBIE CHITBL. CBSI3b pabOTHl HETIOTEHIIMATIBHBIX CHJI C U3MEHEHUEM
MEXaHUYEeCKOW IHEPTUU CHCTEMBI Tell. 3aKOH COXPAaHEHUs] MEXaHMYECKOH dHeprur (€ MCMOIb30BaHHEM
uudposoii 1adoparopuun Releon).

Yrpyrue u Heynpyrvue CTOJIKHOBEHHUS.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHHUE: BOAOMET, KOTEP, MPYKUHHBIM MUCTOJIET,
JIBIKEHUE PaKeT.

Lemoncmpayuu

3aKOH COXPaHEHUS UMITYJIbCa.

PeakTuBHOE NBUKEHUE.

[lepexox moTeHUMANBHOW SHEPTUH B KWHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, rabopamopule pabomol

UzyueHne abCOMOTHO HEYIIPYTOro yiapa ¢ MOMOIIBIO JIBYX OJIMHAKOBBIX HUTSHBIX MAsSTHUKOB.

WccnenoBanne cBsizn pabOTHl CHIIBI C M3MEHEHHEM MEXaHHYEeCKON SHEpruH Tella Ha TpuMepe
pacTsDKEeHUS] pe3NHOBOTO KTyTa.

Paznen 3. Mousiekyasipasi pu3nuKa M TEPpMOIMHAMHUKA
Tema 1. Ocno6bl MoneKyIAPHO-KUHEMUUECKOI meopuu
OCHOBHBIE TIOJIOXKEHHSI MOJEKYJISIPHO-KMHETUYECKOW TEOPHH M WX OMNBITHOE OOOCHOBAaHHE.
BbpoyHoBckoe nBmwkeHue. Juddysus. XapakTep OBMKCHHS M B3aUMOJCHUCTBUS YaCTHI[ BEILECTBA.
Mogenu CTpOeHUS Ta30B, JKUIKOCTEH M TBEPIBIX TeN W O0BICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ITHUX
Mojeneit. Macca u pasmepsl MoJiekys. KonudecTBo BemectBa. [locTosiHHas ABorajipo.



TemnoBoe paBHoBecue. Temmepatypa u e€ nsmepenue. Lllkana temneparyp Llenbcust.

Mogens wuaeanbHoro raza. (OCHOBHOE YpaBHEHHE MOJEKYJISIPHO-KHHETHUECKOW TEOpUH
UAeaNnbHOro Taza. AOCOMIOTHasl TemIeparypa Kak Mepa cpeJHed KWHETHYEeCKOW SHEPruH TEIIOBOrO
OBwkeHust dactull rasza. Llkama temmepatyp KensBuna. ['a3oBeie 3akoHbl. YpaBHeHue MeHpaeneeBa—
Knaneifipona. 3akon [JansroHa. M3omponecchl B HaeaabHOM rase ¢ MOCTOSHHBIM KOJIMYECTBOM BEIIECTBA.
I'paduueckoe npencraBaeHne H30IPOLIECCOB: U30TEpPMa, H30X0pa, n300apa.

TexHMUECKHE YCTPOMCTBA U PAKTHUECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAIOIINE AUCKPETHOE CTPOCHUE BEIIECTBa, (OTOrpadui MOJIEKYN OpraHuYeCKUX
COEIHECHU.

OnbITel 10 TU¢PY31HN KUAKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO IBHXKECHUSL.

Mogens onbita [TepHa.

OnbITHI, JOKA3BIBAIOIIUE CYIIECTBOBAHUE MEKMOIIEKYIISIPHOTO B3aUMOACHCTBHSL.

Mogens, WIIOCTpUPYIOLIast IPUPOLY JaBlICHHS Ta3a Ha CTCHKH COCY/a.

OnbITHI, WLTIOCTPUPYIOIINE YPaBHEHUE COCTOSHUS HJCATHHOTO r'a3a, U30MPOIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

OmnpeneneHne Macchl BO3[yXa B KIACCHOW KOMHATE€ HAa OCHOBE M3MEpPEHHH 00BbEMa KOMHATHI,
JABJICHUSI U TEMIIEpATyphl BO3/IyXa B HEH.

HccnenoBanue 3aBUCHMOCTH MEXKY ITapaMeTpaMH COCTOSIHUS pa3peKeHHOTo rasa.

Tema 2. Ocnogbl mepmoounHamuku

TepmoauHamuueckasi cucteMa. BHYTpeHHsISI SJHEpPrusi TEPMOAMHAMUYECKON CHUCTEMBI U CIIOCOOBI
e m3meHenusa. KommuecTBo TemioTsl u padora. BHyTpeHH:s SHEprus 0HOATOMHOIO MIEabHOTO rasa.
Bupasl Tennonepenauu: TEIIONPOBOAHOCTD, KOHBEKLNS, H3JIydeHHE. Y IeIbHas TeMI0EMKOCTh BEIECTBA.
KonnuecTBo TEIUIOTHI IpH TeTIonepeaaye.

ITonsitne 06 anmmabatHOM mpouecce. IlepBblil 3akoH TepmoanHamuku. [IpuMeHeHue nepBoro
3aKOHa TEPMOJIUHAMUKY K H3ompoueccaM. I'padudeckas uHTepnperanus padoTsl rasa.

Bropoii 3akoH TepMoguHaMuki. HeoOpaTuMocTh poLeccoB B MIPUPOJE.

TemnoBele MamuHbl. [lpuHnunel geictBust TemaoBelx MammH. [IpeoOpasoBanust sHepruu B
TemmoBbiX MamuHax. Koad¢unuent mnomnesnoro neiictBust temnoBoi mammuel. L{ukn Kapro u ero
K03(pPULIHEHT MOJIE3HOTO ACHCTBHUA. DKOJOTHYECKHE NPOOIEMBI TETJIOPHEPTETHKH.

TexHHUECKHE YCTPOWCTBA W MNPAKTHYECKOE IMPUMEHEHHWE: IBUraTelb BHYTPEHHETO CrOpaHMUs,
OBITOBOM XOJIONWIBHUK, KOHAULIMOHED.

Lemoncmpayuu

W3meHeHne BHyTpeHHEW SHEPTUH Tejla IPH COBEPLICHUH paboThl: BbUIET NPOOKU M3 OYTBUIKH 1O/
JefCTBMEM  CXKAaToro BO3AyXa, HarpeBaHue dSQupa B JaTyHHOH TpyOke myTéM  TpeHus
(BUIEOAEMOHCTpALIUS).

W3MeHeHre BHYTpeHHEH SHEPTUH (TEMIepaTypsl) Tejla Ipy TeIuionepeaaye.

OnbIT M0 aAnabaTHOMY PACIIMPEHUIO BO3AyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mojienu mapoBoii TypOHMHBIL, IBHTATENsi BHYTPEHHETO CrOPaHHS, PEAKTHBHOTO JIBUTATEIISL.

Yuenuueckuii sxcnepumenm, rabopamopule pabomol

W3mepenue yaenbHO TeIIoéMKOCTH (¢ MCMoIb30BaHueM U ppoBoii 1adopaTopun Releon) .

Tema 3. Azpezamnste cocmoanusa eeujecmea. Pazosvie nepexoovt

ITapooOpazoBanne W KoHnmeHcanus. Vcmapenune um KumeHWe. AOCOMIOTHAS M OTHOCHUTEIbHAS
BIIAXKHOCTh BO3MyXa. HachImeHHBI map. VYxaenpHas TEIUIoTa mapooOpa3oBaHUsA. 3aBHCHUMOCTD
TEMIIEPaTyphl KUIIEHUS OT TaBICHHUSL.

Tsépnoe Teno. Kpucrammmaeckrue n amopdHbIe Tena. AHU30TPONHS CBOMCTB KPUCTAILIOB. JKuaKme
kpuctayuiel. CoBpeMeHHbIe MaTepuainbl. [ImaBnenne u kpucTammu3anus. Y JeibHas TEIUIOTa IJIaBJICHUS.
CyOmmmartusi.



VYpaBHEeHHE TEIUIOBOTO OanaHca.

TexHMUECKHE YCTPOUCTBA M MPAKTHUECKOE MPUMEHEHUE: TUTPOMETP U MCUXPOMETP, KaIOPUMETD,
TEXHOJIOTHH TIOTy4eHHsI COBDEMEHHBIX MaTepHajioB, B TOM YHCIIe HAHOMATEpHUAIIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBILICHHBIX MAPOB.

Kurnenue npy NOHMKECHHOM JIaBICHUM.

CriocoOb1 n3MepeHust BIasKHOCTH.

Habmtonenue HarpeBaHus U IIIABJICHUS KPUCTAITUYECKOTO BEILIECTBA

(c ucnosp3oBanueM HuppoBoii 1adoparopun Releon) .

JleMoHCTpalus KpUCTAIIIOB.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

H3mepeHre OTHOCUTENBHOM BIaKHOCTH BO3AyXa.

Pazjnen 4. DnekTpoauHaMuka

Tema 1. Inekmpocmamuxa

OnexTpuzanusa Ten. OJeKTpuyeckuil 3apan. [[Ba Buma aiekTpuyeckux 3apsaoB. [IpoBogHHKWH,
JTUBJIEKTPUKH U MOTYTIPOBOIHUKH. 3aKOH COXPAHEHUS DJIEKTPUUECKOT0 3apsa.

BzaumoneiictBue 3apsioB. 3akoH Kynona. TouedHbI SJEKTPUUECKUN 3apsii. DIEKTPUUECKOE
nosie. Hanpsbk€HHOCTD AniekTpuuyeckoro mnois. [IpuHimn cynepno3uuuu 31eKTpUdecKux noiei. JInauu
HaANPKEHHOCTH 3JEKTPUIECKOTO MOJIS.

Pabora cun anmektpoctarmdeckoro mois. [lotenmuan. PasHocte morteniuanoB. [IpoBogauku u
JTUDIIEKTPUKH B 3JIEKTPOCTATHIECKOM ToJie. JlmanekTpudeckas MpOHAIIAEMOCTb.

Onekrpoémkoctb. KoHpeHcartop. DNeKTpOoEMKOCTh  IIOCKOTO  KOHJEHcaropa. JHEprus
3apsHKEHHOTO KOHJIEHCATOPA.

TexHn4yeckre YCTPOHCTBA W MPAKTUYECKOE TPUMEHEHHE: JJEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATHUYECKAsl 3aIUTa, 3a3eMIICHHE 3JIEKTPONPUOOPOB, KOHIECHCATOP, KOMUPOBAIBHEIN ammapar,
CTpYUHBII NpUHTED.

Lemoncmpayuu

YCTpOoHCTBO M PUHINI JEUCTBHA DIIEKTPOMETPA.

BzaumopeiicTBre HadIEKTPU30BaHHBIX TEIl.

DNEKTPUUYECKOE TTOJIE 3aPSHKEHHBIX TEI.

[IpoBOHYKH B AIIEKTPOCTATHUECKOM IIOJIE.

DneKTpocTaThuyecKas 3aluTa.

JIMdIeKTPUKH B 31IEKTPOCTaTUIECKOM TIOJIE.

3aBUCHUMOCTb JIEKTPOEMKOCTH INIOCKOTO KOHIEHCATOPa OT MJIOLIAIN TUIACTHH, PACCTOSHUS MEXAY
HUMH U JUBIEKTPUUECKON TPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHAEHCaTopa.

Yuenuueckuil sxcnepumenm, 1abopamopHule pabomul

N3mepenne 3nekTpoEMKOCTH KOHJEHCATOPA.

Tema 2. Ilocmoannstit Inekmpuueckuii mox. Toku é paznuunsvix cpeoax

ONeKTpUYeCKUuil TOK. YCIOBHSA CYIIECTBOBAHHS JIIEKTPHUECKOTO Toka. Mcrounmkm toka. Cuia
ToKa. [TocTOsIHHBIN TOK.

Hampsoxenne. 3akon OMa 11 y9acTKa HemnH.

DNEKTPUYECKOE COMPOTHUBICHHE. YAENbHOE COMPOTHBICHHE BemecTBa. llociemoBarensHoe,
napajuieIbHOe, CMEIIaHHOE COeTMHEHHE TPOBOHHUKOB.

Pabota amektprudeckoro Toka. 3akoH Jxoynsa—JIenma. MOIHOCTE 3JIEKTPUIECKOTO TOKa.

DNEKTPOABIKYINAS CHJIa M BHYTPEHHEE CONPOTUBICHNE NCTOYHHUKA TOKa. 3akoH OMa 15l TOJTHOU
(3aMKHYTOH) 3MeKTprUdecKoi mermu. KopoTkoe 3aMbIKaHHeE.

DNEeKTpOHHas TPOBOJUMOCTh TBEPIABIX METAIJIOB. 3aBHUCHUMOCTH COINPOTHBICHHS METAIJIOB OT
Temmeparypsl. CBEpXIIPOBOAUMOCTb.



DNeKTpuYecKuil TOK B Bakyyme. CBOMCTBA 2JIEKTPOHHBIX ITYyYKOB.

[omynpoeoaauku. CoOCTBEeHHAsI U IPUMECHAs MMPOBOIMMOCTD MOIYIPOBOTHUKOB. CBOMCTBA p—-
nepexoja. [1oynpoBoJHUKOBBIE TIPUOOPEI.

DNEeKTPUYECKUN TOK B PACTBOPAX U pacIuiaBaX 3JIEKTPOIUTOB. DICKTPOIUTHUECCKAS TUCCOIHAIIHSL.
ONeKTponu3.

OnekTpuyeckuid TOK B Trazax. CaMOCTOATENBHBIM W HECAMOCTOSITENBHBIN paspsan. MomHusl.
[lna3ma.

TexHudeckue yCTpPOWCTBA M TMPAKTHUECKOE MPUMEHEHUE: aMIIEPMETpP, BOJBTMETP, PEOCTaT,
UCTOYHWKHU TOKa, 3JICKTPOHArpeBaTeIbHbIC MPUOOPHI, 3JICKTPOOCBETUTEIILHBIC MPHOOPHI, TEPMOMETP
COMPOTHUBIICHUSI, BaKyyMHBIA JIHOJl, TEPMUCTOPHI M (OTOPE3UCTOPHI, TMOIYIPOBOIHUKOBBIA JTHOI,
rajbBaHUKa.

Jlemoncmpayuu

U3mepenne cuibl TOKa U HATPSDKCHUS.

3aBUCHUMOCTH COMPOTUBIICHUS IIMHIPUUCSCKUX ITPOBOJHUKOB OT JJIMHBI, TUIOMAAH MOTIEPEUYHOTO
CEUCHUS U MaTepuaa.

CMmenianHoe coeIMHEHUE TPOBOJHUKOB

(c ucnosib30BaHueM U PpoBoii 1adopaTopun Releon) .

[IpsiMmoe m3MepeHue MEKTPOABIKYIIEH cribl. KOpoTKOe 3aMbIkaHKe TalbBAHHYECKOIO dJIeMEHTa
Y OIICHKA BHYTPEHHETO COMPOTUBJICHHUS.

3aBUCHUMOCTH CONPOTHUBIICHUS METAJIOB OT TEMIIEPATyPHI.

IIpoBOIUMOCTE 3JIEKTPOJIUTOB.

HckpoBoii pa3psii 1 IpOBOAUMOCTD BO3yXa.

OIHOCTOPOHHSISI NPOBOAUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

N3yyeHne cMEIaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 31eKTpOABUKYILEH CHUIbl MICTOUHMKA TOKA U €r0 BHYTPEHHETO CONPOTUBIICHUSL.

Habmronenue snextponmsa.

Me:xnpeaMeTHbIe CBA3H

Wzyuenne xypca ¢usuku 0OazoBoro ypoBHA B 10 Kiacce OCYImIECTBISIETCS C  Y4ETOM
COJIePKATENbHBIX MEXIIPEJIMETHBIX CBS3€H ¢ KypcaMH MaT€MaTHKH, OMOJIOTHH, XMMHWH, Teorpaduu U
TEXHOJIOTHH.

Meoicnpeomemusie nowsimus, CBS3aHHBIE C M3yYEeHHEM METOJIOB HAYYHOTO ITO3HAHHS: SBJICHUE,
Hay4yHbId (akT, THUMOTe3a, (U3NYECKas BEIWYMHA, 3aKOH, TEOpHs, HaOItOJIeHUe, SKCIIEPHMEHT,
MOJEIUPOBaHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pemeHre CHCTEMbl YpaBHEHMI, NUHEWHas (QyHKuus, napaboina, rumepboia, ux
rpaduky u CBONCTBA, TPUTOHOMETPUYECKHE (DYHKIIMU: CUHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOKIECTBO, BEKTOPHI M UX MPOEKLIUU HA OCH KOOPAUHAT, CII0KEHUE BEKTOPOB.

buonocus: MexaHHMUYECKOE NIBIKEHHE B )KMBOH mpupoje, nuddysus, ocMoc, TeII000MEH KHUBBIX
OpraHu3MoB (BUJIBI TEIIONIEPEa4t, TEIJIOBOE PABHOBECHE), IJICKTPUICCKHUE SBIICHUSI B XKUBOU MTPUPO/IE.

Xumus: IHACKPETHOE CTPOCHUE BEIIECTBA, CTPOSCHHE aTOMOB M MOJIEKYJ, MOJb BEIIECTBA,
MOJISIpHAs Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TN, KUIAKOCTEH M Ta30B, JJIEKTPUUECKHUE CBOMCTBa
METaJUIOB, DJICKTPOIUTHIECKAS TUCCOIHAITHS, TaTbBaHUKA.

T'eoepagpus: BNaXHOCTh BO3IyXa, BETPBI, 0apOMETpP, TEPMOMETP.

Texnonoeus: TmpeoOpa3oBaHWE NBIKCHHHA C HWCIIONB30BAHUEM MEXaHU3MOB, YUYET TPCHHUS B
TEXHHUKE, TOIIINITHUKH, UCIIOJIb30BAaHNE 3aKOHA COXPAHEHHUS WMITYJIbca B TEXHHUKE (pakeTa, BOAOMET H
JIpyTHUE), TBUTATEIh BHYTPEHHETO CTOPAHWs, IMapoBas TypOWHA, OBITOBON XOJIOAMILHUK, KOHIUITHOHED,
TEXHOJIOTUM TOJYyUYECHUS] COBPEMEHHBIX MaTEpPHaIOB, B TOM YMCJIE HAHOMATepUaJioB, U HAHOTEXHOJIOTHH,
JJIEKTPOCTATHYECKAs ~ 3alliTa, 3a3eMJICHHE DJCKTPONPHOOPOB, KCEPOKC, CTPYHHBIM TIPHHTED,
3JIEKTPOHArpeBaTeIbHbBIC MPUOOPHI, ITIEKTPOOCBETUTEIbHBIC IPUOOPHI, raIbBaHUKA.



11 KJIACC

Paznen 4. DnekTpoauHaMuka

Tema 3. Maznummnoe none. InekmpomazHumHuan UHOYKyus

IMocTrossHHBIE MarHUTHL. B3aumojieliCTBHE MOCTOSHHBIX MAarHUTOB. MarautHoe moiie. Bekrtop
MarHUTHOW WMHAYKIMU. [IpUHIUN Cynepro3uIuy MarHUTHBIX mosied. JIMHUM MarHUTHOW WHAYKIIUH.
KapTuna nuHUl MarHUTHOW WHTYKITUH TTOJIS TOCTOSTHHBIX MAarHUTOB,

MarauTtHoe 1oJie TPOBOIHUKA ¢ TOKOM. KapTuHa TUHMIA WHAYKIIMA MarHATHOTO MOJIS JJIMHHOTO
MPSIMOTO TMPOBOAHHMKA M 3aMKHYTOTO KOJIBLIEBOTO IPOBOJHHMKA, KaTYHIKH ¢ TokoM. OmeIT OpcTena.
B3aumopeiicTBue MpOBOHUKOB C TOKOM.

Cuna Amrniepa, e€ MOIyJIb U HalpaBJICHUE.

Cuna JlopeHua, e€ MoAyiab W HampaBieHUe. JIBIJKEHUE 3apsyKEHHOH 4acTHIBl B OJHOPOIHOM
MarHuTHOM moJie. Pabota cuiibl Jlopenia.

SlBneHue  JIEKTpOMAarHUTHOM  MHAYKUMM. IIoTOk  BekTOpa  MAarHUTHOM  MHAYKIMM.
ONeKTPOABIKYILAs CHIIa MHIYKIIUH. 3aKOH 3JIEKTPOMarHUTHOM nHAyKumuu Papajes.

BuxpeBoe anexkTpuueckoe mnose. AeKTPOABIKYIAS CHIa HHAYKIUU B IPOBOIHUKE, ABIKYILIEMCS
MOCTYNATEIbHO B OJHOPOJHOM MarHuTHOM TIOJI€.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBNIEHHE CAMOMHIYKIMH. DICKTPOABKYIIAs CUIa CAMOMH TYKIIUH.

DHeprus MarHUTHOTO MOJISl KATYIIIKU C TOKOM.

DIIEKTPOMarHUTHOE MOJIE.

TexHndyeckne  yCTpOHCTBA W TMPAKTHUECKOE  TPUMEHEHHe:  TIOCTOSHHBIE  MAarHUTHI,
AIIEKTPOMATHUTEHI, SIIEKTPOJIBUTATEIh, YCKOPUTEIH SIIEMEHTAPHBIX YaCTHUIl, HHYKIIMOHHAS 11€Yb.

Lemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHUE 3JEKTPOHHOTO MTyYKa MATHUTHBIM TIOJIEM.

JIvHMM WHAYKIUYA MarHUTHOTO TIOJIS.

B3aumopeiicTBre 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HetictBue cuibl JIopeHIa HA HOHBI AJIEKTPOJIUTA.

SIBneHne MeKTPOMAarHUTHOW WHAYKITUH.

[IpaBuio Jlenna.

3aBUCHMOCTb DJIEKTPOIBIKYIIEH CHITBI HHIIYKITUH OT CKOPOCTH M3MEHEHUSI MarHUTHOT'O TIOTOKA.

SIBneHne caMOMHAYKIINY.

Yuenuueckuii sxcnepumenm, 1abopamopHuvle pabomul

(c ucnoap3oBanueM Hupposoii 1adopaTopun Releon).

W3y4eHre MarHuTHOTO MOJISt KATYIIKU C TOKOM.

HUccnenoBanue neiicTBUS TOCTOSITHHOTO MarHuTa Ha PaMKy C TOKOM.

HWccnenoBanue sBIEHUS AIEKTPOMArHUTHON HHYKIIHH.

Pa3nen 5. KoneGaHusi U BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumusle Koaeoanus

Konebarenphas cucrema. CBoOojHbIE MexaHWYecKHe KojeOaHus. [apMoHWYecKUe KoyeOaHusl.
Ilepnon, wactora, amrumtyaa u (asa xonebanuid. [IpyXUHHBIM MasSTHUK. MaTeMaTHIeCKUil MasTHHK.
YpaBHeHHEe TapMOHUYECKHNX Kosiebanuid. [IpeBpaimienue sSHEpruy MpU rapMOHNYECKHUX KOJIeOaHUsIX.

Konebarenbupiit  koHTYp. CBOOOMHBIE  DJICKTPOMAarHWTHBIE KojieOaHWS B HACAITHLHOM
Koe0aTelbHOM KOHType. AHAJIOTHS MEXITy MEXaHHYEeCKHMMH W JJIEKTPOMATrHUTHBIMH KOJIEOaHWSAMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUH B HJICATEHOM KOJIe0aTeIbHOM KOHTYPE.

IIpencraBienne o 3aryxalommx KojeOaHWAX. BBIHYyXIeHHBIE MeXaHWYecKhe KOJIeOaHuUs.
Pe3onanc. BeiHyXIeHHBIE DIIEKTPOMAarHUTHBIE KOJIEOaHusI.



Ilepemennbiit Tok. CHUHYCOMJANBbHBIA MEPEMEHHBIA TOK. MOIIHOCTF MEPEMEHHOIO TOKA.
AMIIIUTYIHOE U IEUCTBYIOIIEE 3HAUCHUE CUIIBI TOKA U HATIPSIKEHUSL.

Tpanchopmartop. IlpousBojcTBo, mepemaya ¥ MOTPEOJICHHE AICKTPUYECKOH  3HEPruu.
DKOJIOTUUECKHE PUCKU MIPU MPOU3BOACTBE EKTpo3Heprun. KyapTypa UCHOIB30BaHUS SIEKTPOIHEPTUU
B ITOBCEHEBHOMU KHU3HHU.

TexHudeckue yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: DJICKTPUUECKHM 3BOHOK, TeHepaTop
MEPEMEHHOT0 TOKA, TUHUH JICKTporepeaad.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoJIeOATeIbHOH CHUCTeMbl (NIPYKHHHBIA WM MaTeMaTHYeCKUN
MAasITHUK).

HaGroenue 3aTyxarmux KoneOaHuii.

HccnenoBanue CBOWCTB BBIHYKICHHBIX KOJICOAHUIMA.

HaGmronenue pe3onanca.

CB0OOIHBIC TICKTPOMATHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKAQ M HAIPSKCHHUS OT BPEMEHU) ISl IIEKTPOMArHUTHBIX
KOJICOaHHMIA.

Pe3onanc mpu moCIeAOBATENILHOM COCAMHCHUM PE3UCTOpa, KATYIIKH WHIYKTUBHOCTH U
KOH/JIEHCATOopaA.

Mopenb TUHUH 3JEKTPOTIEpEaadn.

Yuenuueckuii  sxcnepumenm, JnabopamopHvlie pabomul (¢ HMCMOJBL30OBAHUEM IU(PPOBOIt
Jaaboparopuu Releon) .

HccnenoBanne 3aBUCHMOCTH TIEPHO/Ia MAJIBIX KOJIeOaHWH Tpy3a HAa HUTH OT JUTMHBI HUTH U MacChl
rpy3a.

HccnenoBanne mepeMEHHOTO TOKa B €N M3 TOCIENOBATEIbHO COSAMHEHHBIX KOHJEHCATOpA,
KaTYIIIKHA U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMaAzZHUMHbBLE 0IHbL

MexaHnyeckue BOJHBI, ycnoBus pacnpoctpaHenus. Ilepwoa. CkopocTh pacnpocTpaHEHHS W
JuTHA BONHEL [lomepeunsie u mpoonsHbIe BONHBEL VHTEpdepeHns u mudpakiws MeXaHHIeCKUX BOJIH.

3Byk. CxopocTh 3ByKa. I poMkocTs 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

ONEeKTpOMarHWTHBIE BOJHBI. YCIIOBUS W3IIYYEHHUS OJIEKTPOMArHUTHBIX BOJIH. B3anmHas
opueHrauus BekTopoB E, B, V B snekrtpoMarnutHoit BosiHe. (CBOWCTBAa 3JEKTPOMAarHUTHBIX BOJIH:
OTpakeHHWe, MPEIIOMIICHUE, MOJSIpU3alus, qudpakuus, naTepdeperius. CKopocTh 3MEKTPOMArHUTHBIX
BOJIH.

[Ikana 3meKTpOMarHuTHBIX BOJIH. [[puMeHeHre AIeKTPOMAarHUTHEIX BOJIH B TEXHUKE U OBITY.

IIpunuunel paguocssizu u TeneBuacHus. Panuonokamus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEe/Ibl.

TexHuueckue yCTpPOMCTBA M MPAKTHUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE WHCTPYMEHTHI,
YIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAMIIMHE, pajgap, paauoNpuEMHUK, TEJIEBU30p, AHTEHHA,
tenedon, CBYU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacpoCTpaHEHUE TIOTIEPETHBIX U IMPOTIOTHHBIX BOJIH.

KoneOmnromieecst Teno Kak HICTOYHUK 3BYKa.

HaGumroienue oTpaxeHust U NpeIoMICHHS MEXaHUYECKUX BOJIH.

Ha6monenue uarepdepeHnmn u 1udpakiiud MEXaHHUSCKUX BOJIH.

3BYKOBOW pe30HAHC.

Habmonenue CBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA ¢ aMILTUTYIOM M 9aCTOTON KOJIcOaHMA.

HccnmenoBanue CBOWCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPaKCHHUE, IPEIIOMIICHHE, MOJSIPU3aIlns,
nudpakiys, HHTephepeHI.

Tema 3. Onmuka



T'eomerpuueckas ontuka. [IpsmonuHeliHOe pacnpoCTpaHEHUE CBETa B OJHOpoAHOU cpexae. Jlyu
cBeTa. TOYeUHBIN UCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpaXkeHUsl cBeTa. [locTpoeHre n300pakeHu B IIIOCKOM 3epKalie.

[IpenomiieHre cBera. 3aKOHBI TMPEIOMIICHUS CBeTa. AOCOIOTHBIA TIOKa3aTelb IMPEIOMIICHUS.
[Tonnoe BHyTpeHHEe oTpaxeHue. [IpeneapHblil yroi MoTHOro BHYTPEHHETO OTPaKCHHUSL.

Hucnepcus cBera. CiaoxHbIl cocTaB Oenoro cera. L{BeT.

Cobuparoniuie U paccenBaronie JuH3bl. ToHKas muH3a. DOKYCHOE pACCTOSHUE M ONTHYECKAs CUIIa
TOHKOM JInH3bI. [locTpoeHue n3o0pakeHnii B COOMPAIOIIUX U PacCeUBAIONIUX JIMH3aX. DopMyna TOHKON
JIMH3BI. Y BEIWYCHUE, JaBaeMOe JIMH30M.

[Ipenenb NpUMEHUMOCTH TE€OMETPUUECKON ONTHUKHU.

BonnoBass onrtuka. WHTepdepenims cBera. KorepeHTHbIe HCTOYHUKH. YCIOBUS HaOIIOACHUS
MakCUMyMOB M MUHHMYMOB B HHTEP(EPCHIIMOHHOW KapTHHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
HCTOYHHKOB.

Hudpaknus ceera. JudpakiunonHas pemeTka. Y ClIoBUe HAONIOACHUS TIIaBHBIX MAKCHUMYMOB TIpU
MajCHUM MOHOXPOMATHUYECKOT'O CBETa Ha TU(PAKIMOHHYIO PEIIETKY.

ITonsipusanus ceera.

TexHUYeCKME YCTPOMCTBA M MPaKTUYECKOE NpPUMEHEHHE: O4YKH, Jiyna, (oToammapar,
MPOSKIIMOHHBIN ammapar, MHUKPOCKOII, TEJIECKON, BOJIOKOHHAs ONTHKA, JAU(paKIMOHHAs pPeIéTKa,
TIOJISIPOMI.

Jlemoncmpayuu

[IpsimonmHEliHOE pacTpocTpaHeHue, OTPAKEHHE U MPeIoMIIeHHe cBeTa. OnTHdecKue MpruOOopHI.

ITonHoe BHyTpeHHEE OTpaxkeHue. Moenb CBETOBOA.

HccnenoBanne cBOWCTB N300pakeHUH B TINH3AX.

Mogenu MUKpOCKOIa, TEIECKOIA.

HabGmronenue naTepdepeHnny crera.

HabGmronenue mudpakuu ceera.

HabGnronenue mucnepcuu ceera.

[lony4eHnue criekTpa ¢ MOMOLIBIO IPU3MBI.

[lomyueHue criekTpa ¢ TOMOIIBI0 TUGPAKITHOHHON PEIIETKH.

Haburoienue monspusaum cBera.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

N3mepeHune nokasaresns MNpeioMICHUs CTEKIA.

HccnenoBanne cBOWCTB N300pakeHU B TMH3AX.

HabGnronenue mucnepcuu ceera.

Pa3nen 6. OcHOBBI cieIUATBHON TEOPHH OTHOCHTEJILHOCTH
I'paHunel  mpUMEHMMOCTH  KiacCHMYecKoM MexaHukH. [locTymaTel crnenmanbsHOM — Teopuu
OTHOCUTENIbHOCTH: MHBAapPHAaHTHOCTb MOAYJS CKOPOCTH CBE€Ta B BaKyyMe€, NPHHLUI OTHOCHUTEIBbHOCTH
OWHIITEWHA.
OTHOCUTENBHOCTh OTHOBPEMEHHOCTH. 3aMeIeHHEe BPEMEHH 1 COKpAIIEHUE ITTHHBI.
DHeprys ¥ UMITYJIbC PEISTUBUCTCKON YaCTHIIbI.
CBs13b MacCHI € aHepmeI‘/i 1 UMITYJIbCOM peHHTHBHCTCKOﬁ YHYaCTHUIIHI. 3HepFI/I$I IIOKOA.

Paznen 7. KBanToBas pusnka
Tema 1. Inemenmul K6AHMOBOU ONMUKU
®doronsl. Dopmyna [Tnanka cBsa3u s3HEprun HOTOHA € €r0 YaCTOTON. DHEPrus U UMITYJIbC (OTOHA.
Otkpeitue U uccienoBanue (orodddexra. Ompitel A. I'. CroneroBa. 3akonsl (oToddhdekTa.
VpaeHenue Duininreiina 11t Gporospdekra. «Kpacuas rpanuna» dhorosddexra.
Jasnenue cera. OneIThl 11. H. JIeObenena.
XUMHUYECKOE AEICTBUE CBETA.



Texauueckue yCTpOﬁCTBa " OPAKTUYCCKOC MPUMCHCHUC! (1)0TO3J'I6M€HT, (bOTOHaT‘-II/IK, COJIHCYHas
6aTape$1, CBETOOAMOA.

Jlemoncmpayuu
®DoT03¢PeKT Ha YCTaHOBKE C IMHKOBOH MJIACTHHOM.
HUccnenopanue 3akoHOB BHenTHero (poTtodddekra.
Cseroauon.
Conneunas Oatapes.
Tema 2. Cmpoenue amoma
Mogens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuto o -yactuu. [ImanerapHas mopenb
atoma. [loctynatel bopa. M3nyuenne u mornomeHne (OTOHOB MpH MEpexoe aroMa C OJHOTO YPOBHS
3HEpruM Ha Apyroil. Buasl cnekTpoB. CekTp ypoBHEN SHEPIHH aTOMa BOJIOPO/IaA.
Bonnogsie coiicTBa yactuil. Bonusl ne bpoitns. KopnyckynsipHO-BOITHOBOH Ayamu3M.
CrioHTaHHOE U BBIHY)X/IEHHOE U3Iy4YEeHHUE.
TexHn4yeckre yCTpOHCTBA M MPaKTHUYECKOe MPUMEHEHHE: CHEKTPaJbHBIN aHanu3 (CIEKTPOCKOII),
Jla3ep, KBAHTOBBII KOMIIBIOTED.
Jlemoncmpayuu
Monenb onbiTa Pesepdopaa.
Omnpenenenye AIUHBI BOJIHBI J1a3epa.
HabnroneHue muHeHYaThIX CIIEKTPOB H3TyUYCHUSI.
Jlazep.
Yuenuueckuii sxcnepumenm, rabopamopmuvie pabomsi
Habmroienne muHeyaToro CrexTpa.
Tema 3. Amomnoe adpo
OKCIIEPUMEHTHI, JOKAa3bIBAIOLINE CIOXKHOCTH CTpOEHHs siapa. OTKpHITHE pPaAMOAKTHBHOCTH.
OmnbiTel Pesepdopaa mo onpeneneHnIo coctaBa pagloakTUBHOTO u3inydeHus. CoiicTBa anbga-, Oera-,
raMMa-u3inydeHus. BiusiHue paguoakTHBHOCTH Ha JKUBBIE OPraHU3MBI.
OTkpeiTHE poTOHA U HeWTpoHa. Hykiionnas mozens siapa ['eiizenbepra—lBanenko. 3apsaa sapa.
MaccoBoe uuncio sipa. M30Tonsl.
Anbda-pacnan. ONEKTPOHHBIH M TMO3UTPOHHBIA Oera-pacnaa. ['amma-uznmydeHue. 3akoH
PaluoaKTUBHOTO pacnaja.
OHeprus CBA3M HYKJIOHOB B sizipe. Snepubie cuibl. Jledext maccol sapa.
SAnepubie peakuun. Jlenenue u CUHTE3 sIep.
Snepuwiii peaktop. TepmosimepHbiii cuHTe3. [IpoOneMbl W MEPCIIEKTHBHI SIIEPHON SHEPTETHKH.
OKOJIOTMYECKHE aCTEKTHI SIEPHON SHEPTreTHKH.
OnemeHTapHble YacTHIbl. OTKpPBITHE TTO3UTPOHA.
MeToabl HaOIIOACHUS U PErUCTPALIMK JIEMEHTAPHBIX YaCTHII.
OyHnaMeHTaNbHbIe B3aUMOACHCTBHA. ENMHCTBO (hM3HMUecKoi KapTHHBI MUPA.
TexHn4yeckre ycTpolcTBa M NMPaKTUYECKOE MPUMEHEHHE: JO3UMETp, KaMepa BuibcoHa, simepHbIi
peakrop, aromMHasi boM0a.
Jlemoncmpayuu
Cu€TunK NOHM3UPYIOIMINX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopule pabomol
HUccnenoBanne TpekoB yacTHil (10 ToTOBBIM (hoTorpadusim).

Paznen 8. JneMeHTHI ACTPOHOMUHM U ACTPOPUIUKHT
Otarnsl pa3BUTHs acTpoHOMUH. [IpuKiIanHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE ACTPOHOMUH.
Bupn 3Bé3mH0TO HeOa. Co3Be3Mus, IPKUE 3BE3MBI, TIAHETHI, IX BUIUMOC IBIKCHHE.
ConHeuHas cuctema.
Comnne. ConHedHas akTUBHOCTh. Mcrounuk sHepruu ComiHia W 3BE3N. 3BE3NBI, UX OCHOBHEIC
XapakTEepPUCTHKH. JlmarpamMma  «CHEKTpaldbHBIA  KJACC —  CBETHMOCTBY».  3BE3IBI  TJIABHOM



MOCIIEAOBATENBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY» JUISl 3BE3[ TJaBHOW MOCIEA0BATENBHOCTH.
Buytpennee crpoenue 38€37. COBpeMEHHBIE MPEICTABICHUS O MPOUCXOXKACHUU U 3Boounu CofHIa U
3BE3/1. DTambl )KU3HU 3BE3].

Mrneunsiii Ilyte — nHama [amaktuka. [lomoxenue u aBumxenue Conuua B [amaktuke. Twumbl
rajiakTuk. PaguoranakTuku u kBa3apsl. UEpHBIE ABIPHI B Apax TalaKTHK.

Bcenennas. Pacmmmpenne Beenennoit. 3akon Xa06ia. Pasoeranue ramaktuk. Teopusi Bonbiioro
B3phIBa. PennkToBOE H3NTyUueHue.

MacmrabHast cTpykrypa Beenennoii. Meraranaktuka.

Hepeménnsie npobaemMbl aCTpOHOMHUHU.

Yuenuueckue nabmooenus

Habmionenust HEeBOOPYKEHHBIM TJIa30M C HCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPHIOKECHUH ISt
OTIpeJieNIeHHsI TIOJIOKEHHU HEeOEeCHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE co3Be3ans CeBepHOTro
MOJTyIIApUA U SIPKHE 3BE3/BI.

HaGmronenus B teneckon JlyHsl, mianer, Mieunoro [lyTu.

Odo0maroniee MOBTOpeHHe

Posib ¢u3uku ¥ aCTpPOHOMHHM B 3KOHOMHYECKOM, TEXHOJOTHYECKOH, COLMANIBHON W 3THUYECKOH
cdepax JAesITeTbHOCTH YelIOBEKa, POJIb U MECTO (PM3UKH U aCTPOHOMHUH B COBPEMEHHOM HAYYHOH KapTHHE
MUpa, PoJib (PU3NIECKOH Teopur B (HOPMUPOBAHUM TPEACTABICHHN O (PU3NUECKON KapTHHE MUPa, MECTO
¢u3nueckoll KapTUHBI MHpa B OOIIEM psy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEACTaBICHUH O
MIpUpO/IE.

Me:xnpeaMeTHbie CBA3H

Wzyuenne xkypca ¢usukm 0OazoBoro ypoBHA B 11 Kilacce OCYMIECTBISIETCS C YYETOM
COJIePKATENbHBIX MEXIIPEJIMETHBIX CBS3€H ¢ KypcaMH MaT€MaTHKH, OMOJIOTHH, XMMHWH, Teorpaduu U
TEXHOJIOTHUH.

Meoicnpeomemusie nowsimus, CBS3aHHBIE C M3yYEHHEM METOJIOB HAYYHOTO ITO3HAHHS: SIBICHUE,
Hay4yHbId (akT, THUMOTe3a, (U3NYECKas BEIWYMHA, 3aKOH, TEOpHS, HAONIOIEHHE, DSKCIIEPUMEHT,
MOJEIIUPOBAHUE, MOJEIIb, U3MEPEHUE.

Mamemamuka: pelieHue CUCTEMbl YpaBHEHHUN, TPUTOHOMETpHUYEeCKUe (DYHKITUHN: CUHYC, KOCHHYC,
TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUICOHOMETPUUECKOE TOXKAECTBO, BEKTOPhl M HX IPOEKIHMH Ha OCH
KOOpDIMHAT, CJIO)KEHWE BEKTOPOB, IPOW3BOJHBIE DJJIEMEHTAPHBIX (YHKIHHA, TPH3HAKK TOJ00HUS
TPEYTOJIBHHUKOB, OTIPEIETICHHE TUTOIIA I IIOCKUX GUTYp U 00bEMa Tell.

buonocus: snexTpuyecKkue SBICHHS B JKMBOW TPHPOJE, KoiedaTenbHbIE IBIKEHHS B JKHBOU
MPUPOE, ONITUYECKUE SIBJICHUS B )KUBOU NMPUPOJE, IEUCTBUE paarallii Ha )KUBBIE OPTAHU3MBI.

Xumusi: CTPOEHHE aTOMOB M MOJIEKYJ, KpPUCTAJUIMYECKAs CTPYKTypa TBEPIBIX TENl, MEXaHHU3MBI
00pa3oBaHMs KPUCTAUIMYECKOHN PEIETKHY, CIIEKTPAIbHBIA aHaJIH3.

leoepaghua: wmarHuTHBIE TOMIOCa 3€MIIM, 3QJIEKM MAarHUTHBIX pyl, (OTOChEMKA 3EMHON
MTOBEPXHOCTH, MPEJICKAa3aHNE 3EMIIETPSICEHUN.

Texnonozusi: JIMHUM BJIEKTpPOIIEpead, TIEHEpaTOp IEPEMEHHOrO0 TOKa, JJIEKTPOJBUTATEND,
WHIYKIMOHHAS Ie4yb, pajap, paaudonpuéMHHK, TeNeBU30p, aHreHHa, Ttenedon, CBY-neus,
MPOEKIIMOHHKIH armapar, BOJIOKOHHAs ONTHKA, COTHEYHAsI OaTapesl.



INJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA3OBAHUS

OcBoenue yueOHoro mpeamera «®dusmuka» Ha ypoBHE cpenHero oliiero odopasoBanus (0a30BbIi
YPOBEHB) JAOJKHO 00ECIEUNTh JOCTHKECHUE CICAYIOMNX JTUYHOCTHBIX, METAPEIMETHBIX U TPEAMETHBIX
00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JlmaHOCTHBIE pe3ymbTaThl OCBOCHHA Yy4eOHoro mpeamera «Du3mka» TOMKHBI OTpPakaTb
TOTOBHOCTH ¥ CTIOCOOHOCTH O0YYAIOIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEN TTO3UIHEH
JIMYHOCTH,  CHUCTEMOW  IIEHHOCTHBIX  OpPUCHTAIMH, TMO3UTHBHBIX  BHYTPCHHUX  YOCKICHHIA,
COOTBETCTBYIOLIUX TPAIUIIMOHHBIM IICHHOCTSIM POCCHUICKOr0o OOINECTBa, PACIHIMPEHHUE KU3HCHHOT'O
OMBITA WU OMNbBITA JCATCIBLHOCTH B MPOIECCE pealM3allid OCHOBHBIX HAIIPaBICHUH BOCHUTATEIHHON
JICSATEIILHOCTH, B TOM YHUCJIC B YaCTH:

1) rpamIaHCcKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TO3MIIMU O0YYArOIIerocs Kak aKTUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCUHCKOTO O0IIECTBa;

MPUHATHE TPAAUIIMOHHBIX O0IICUEIIOBEYECKIX TYMAHUCTUYCCKUX U IEMOKPATHUYECKUX IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICATENBHOCTh B HMHTEpPEcax TIPa)KJaHCKOTO OOIIeCTBa,
y4acTBOBATh B CAaMOYIPaBJICHUH B 00pa30BaTeIbHON OpraHu3aluy;

YMCHHE B3aUMOJICHCTBOBATh C COIMAJILHBIMA MUHCTUTYTAMH B COOTBETCTBHH C MX (DYHKIIUAMU U
Ha3HAYCHUEM;

TFOTOBHOCTb K T'YMaHUTapHON U BOJIOHTEPCKOU JIEATEIBHOCTH;

2) NaTPHOTHYECKOr0 BOCIIUTAHMUS:

c(OpMHUPOBAHHOCTH POCCUHCKON TPAXKIAHCKOW UIICHTUYHOCTH, IATPUOTU3MA,

IIEHHOCTHOE OTHOIIICHHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JIOCTHXKCHHSIM POCCUHCKUX YUEHBIX B
o0nacTu (U3KUKK U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMA:

c¢(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMS, ITHYCCKOTO MTOBEICHUS;

CIOCOOHOCTh OIEHUBATh CUTYallMI0 W TPUHAMATh OCO3HAHHBIE PEIICHUs, OPHUEHTHPYSCh Ha
MOpaJThbHO-HPABCTBEHHBIE HOPMEI M IIEHHOCTH, B TOM YHCIIE B IEATEIEHOCTH YUEHOTO;

OCO3HaHHWE JINYHOTO BKJIA/1a B TIOCTPOEHHE YCTOMYNBOTO Oy IyIIEro;

4) 3cTeTHYECKOro BOCIIMTAHUS

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOYas O3CTETHKY HAy4YHOTO TBOPYECTBA, MPHUCYIIETO
(u3nYecKoii HayKe;

5) TPy10BOT0 BOCIIUTAHUA:

WHTEpEC K pa3iuyHbiM cepam NpodecCHOHATBLHOW NEATEIBHOCTA, B TOM YHCIE CBSI3aHHBIM C
(U3MKON U TEXHUKOM, YMEHHE COBEpIIATh OCO3HAHHBIN BHIOOP Oyayliel mpodeccuu M pean30BLIBAThH
cOoOCTBEHHBIE )KU3HECHHBIC TUIAHHI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0 W CaMOOOpa30BaHWIO B 001acTh (U3MKH Ha
MPOTSHKCHUU BCEH JKU3HU;

6) 3K0JI0rH4YecKOro BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh  DKOJIOTMYECKOW  KYJIBTYPBI, OCO3HaHHE  TJO0AJLHOTO  XapakTepa
JKOJIOTHYECKUX MTPOOIIEM;

TUTAHUPOBAaHUE M OCYIICCTBIICHHE JCHCTBHIA B OKpPYKAIOIIEH cpele Ha OCHOBE 3HAHUS Iieiiei
YCTOHYHMBOTO Pa3BUTHS YESIIOBCUCCTRA,;

pacIIMpeHre OIbITa JEATEILHOCTH 3KOJOTHMYECKON HANpaBICHHOCTH Ha OCHOBE HMMEHOIIUXCS
3HaHWUU 1O (hUBHKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:



c(OpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHSA
¢bu3nygecKoii HayKu;

OCO3HAHME IICHHOCTHM HAayYHOH JAeATeNbHOCTH, TOTOBHOCTh B TIpolleccCe H3yueHHsS (U3UKU
OCYIIECTBIISATH MPOEKTHYIO M UCCIIEN0BATENbCKYIO IEATENbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/ibHBbIC YHHBepPCcAJbHbIC yYeOHbIe NeilicTBHSA
ba3zoBrble Jjornyeckne gedcTBUA:

CaMOCTOSITETIbHO (POPMYITHPOBATEH M aKTyaIH3UPOBATh MPOOIEMy, paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEAEATh LU IEATENHOCTH, 33/1aBaTh NapaMeTPbl U KPUTEPUH UX TOCTHKECHUS,

BBISIBIISITH 3aKOHOMEPHOCTH U MIPOTHBOPEUHS B PACCMATPUBAEMBIX (PH3MUECKUX SBICHUSX;

pa3pabaTeiBaTh IUIAH pPEHICHUS TPOOIEeMBbl ¢ Y4ETOM aHalu3a HMEIOUIMXCS MaTepUalIbHBIX H
HeMaTepUalbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JI€ATEIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LIENISIM, OLIEHUBATh
PUCKH TIOCIEICTBUH NeATENbHOCTH;

KOODAWHHUPOBATh W  BBIIONHATH pab0OTy B  YCIOBHAX pPEambHOrO, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aHMOCHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIIICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOIIEM.

Ba3oBble ucciienoBarTe/IbCKue AeCTBUA:

BJIQ/ICTh HAYYHOH TEPMUHOIOTHEH, KIFOUEBBIMH MOHATHAMA U METOIaMU (HU3NIECKON HAYKH;

BJIa/IETh HABBIKAMH Y4eOHO-MCCIIEJIOBATEIHCKON U MPOEKTHOU NEATENLHOCTH B 0OJACTH (PU3UKH,
CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITENIbHOMY ITOWICKY METOJOB pemIeHHUs 3a1ad (U3NIecKoTro
CoJIeprKaHusl, MPUMEHEHHUIO PA3IMYHBIX METOJIOB ITO3HAHHS,

BIQIETh BUJAMH JICATEIBHOCTH M0 IIONyY€HUIO HOBOTO 3HAHHSA, €ro WHTEpPIIPETaIlnH,
MpeoOpa3oBaHUI0 W TPUMEHEHWIO B PA3JMYHBIX yUYEOHBIX CHTYallHiX, B TOM YHCIIE€ TPU CO3IaHUHU
y4e0HBIX IPOEKTOB B 00JIACTH (PU3UKU;

BEISBIISATE TIPUYUHHO-CIICACTBEHHBIE CBS3M W aKTyalM3UPOBaTh 3a/1ady, BBIIBUTATH THIIOTE3y €€
pellleHnsl, HaXOAWTh ApPTYMEHTHI Ui JIOKA3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/laBaTh IapaMeTpbl U
KPUTEPUU PEIICHNUS;

aHAM3UPOBATH TOJIYYCHHBIE B XOJI€ PEIISHHUS 3a7add Pe3yibTaThl, KPUTUYECKH OIEHWBATh HX
JIOCTOBEPHOCTD, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBHSX;

CTaBHUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3a7aull B 00pa30BaTEIbHOM AEATENLHOCTH, B TOM YHCIIE
NpY U3Y4YEeHUH (PUBHKU;

JIaBaTh OLIEHKY HOBBIM CHTYalLlMsIM, OLICHUBATH IPUOOPETEHHBIN OIBIT;

YMETh MIEPEHOCUTH 3HAHUS 10 (PU3KKE B IPAKTHUYECKYIO 00JIaCTh KU3HEACATELHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JacTeif;

BBIIBUTaTh HOBBIE UCH, TIPEJIaraTb OPUTMHAIBHBIE TIOAXOIbI U PELICHIS;

CTaBUTH NMPOOJIEMBI U 33]]a9H, TOIYCKAIOIUE aJTbTePHATHBHBIE PEIICHHUS.

Pa6ora ¢ undopmanueii:

BJIaJIETh HABBIKAMHU MOJy4eHUs] WHOOpMAUK (QU3NIECKOTO COJEPKAHUSI U3 UCTOUYHHKOB Pa3HBIX
THUTIOB, CAMOCTOSATENBHO OCYIIECTBIATh TIOWCK, aHAIM3, CHCTEMAaTH3alMI0 W HHTEPIPETALHNIO
WHQOPMAITUK PA3TUYHBIX BUAOB 1 (HOPM MPEICTABICHUS;

OIIEHUBATH JIOCTOBEPHOCTH HHPOPMAIINH;

WCIIONB30BaTh CpPEACTBAa HMH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B PEIICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX ¥ OpPraHH3allMOHHBIX 3a/ad C CcoOJIoJicHneM TpeboBaHUI
SPrOHOMUKH, TEXHHKH O€30MaCHOCTH, TUTHEHBI, PECypcOCOEepekeHHs, MPABOBBIX M ITHYECKUX HOPM,
HOPM WH(POPMAITUOHHOHN 0€30MIACHOCTH;

CO3/1aBaTh TEKCTHI (PH3MUYECKOTO COJCPXKAHMSA B pPazIM4YHBIX (opMaraXx ¢ Y4ETOM Ha3zHAUCHHS
WHOPMAITUH U [IeIeBOI ayTMTOPUH, BEIOUpast ONTHMAIBHYIO (hOpMY TPE/ICTABICHHS Y BU3YaTU3aIHH.



KoMMyHHKaTUBHBIE yHUBepCAJIbHBIE y4eOHbIe 1eliCTBUS:

OCYIIECTBIATH OOIIEHNE Ha YPOKax (PM3UKH U BO BHE-YPOUHOU JEATENbHOCTH;

pacro3HaBaTh NPEINOChIIKH KOHGINKTHBIX CUTYyalluii U CMSIT4aTh KOH(QIUKTHI;

Pa3BEPHYTO U JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHUS C NCIOJIb30BAaHUEM S3BIKOBBIX CPEJCTB;

MOHUMATh M UCTOIB30BaTh MPEUMYIIECTBA KOMaHIHON U UHIUBULyaIbHOMN paboThI;

BBIOMpaTh TEMAaTHKy W METOABl COBMECTHBIX JACHCTBHH C Yy4€TOM OOIIMX WHTEPECOB H
BO3MOKHOCTEH Ka)/10T0 YJIeHa KOJIJIEKTUBA;

MIPUHMUMATH 1€ COBMECTHOM €ATENbHOCTH, OPTaHU30BbIBaTh U KOOPAMHHUPOBATH AEHCTBUSA O €€
JIOCTHKEHHIO: COCTaBJIATh IUIaH JEHCTBHM, paclpeiensTb poJd ¢ Y4ETOM MHEHUH YYacTHHKOB,
00CyX1aTh pe3ylbTaThl COBMECTHOH paboThI;

OLICHMBATh KAaueCTBO CBOETO BKJIaJa W KaKAOTO yYacTHHKA KOMaHAbI B OOLIMH pe3ynbTaT MO
pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTb HOBBIC TMPOCKThI, OLCHUBATbL HMACU C TMO3WIHMU HOBHU3HBI, OPUIMHAJIBHOCTH,
MPaKTUYECKON 3HAUMMOCTH;

OCYHCCTBIIATE IMO3UTUBHOC CTPATCTUYCCKOC IIOBCACHHUE B PAa3JIMYHBIX CUTYyalUsX, IPOABJIATH
TBOPYECTBO U BOOOPaKCHHUE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHBIE€ YHHBEPCAJbHbIE y4eOHbIE TeHCTBUSA
Camoopranusaums:

CaMOCTOSITETTFHO  OCYIIECTBIISITh MO3HABATENBHYIO JNIEATENBHOCTh B 00mactn (U3WKH U
aCTPOHOMUH, BBISIBIATH ITPOOJIEMBL, CTABUTH U (OPMYITUPOBATH COOCTBEHHBIE 331a49H;

CaMOCTOSITENTFHO COCTaBIISITh IUIAH pEMIeHHs] pPacdY€THBIX W KadeCTBEHHBIX 3ajlad, IUIaH
BBITIOJTHEHUS TIPAKTUYECKOW pabOThI C YYETOM WUMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH W
MpEeANOYTEHUI;

JIaBaTh OI[EHKY HOBBIM CUTYAIIHSIM;

pacImpsTh paMKH Y4eOHOTO ITpeIMeTa Ha OCHOBE JIMYHBIX NPEIIOYTSHHUN;

JIeIaTh OCO3HAHHBIN BBIOOP, apTYMEHTHPOBATH €r0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh IPUOOPETEHHBII OTIBIT;

crocoOcTBOBaTh (HOPMHUPOBAHUIO M TPOSBICHUIO SPYAWIUA B O0NACTH (PU3UKH, TOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTEJJIEKT:

JIaBaTh OIIGHKY HOBBIM CHUTYalllisIM, BHOCUTh KOPPEKTHBBI B JI€ATEINBHOCTH, OIICHHBATH
COOTBETCTBHE PE3YJIbTATOB LIEISIM;

BIIQJICTh HABBIKAMH I103HABATEILHOW peQIIEKCUM KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUNA U
MBICITUTENLHBIX TPOIIECCOB, UX PE3YJIHTATOB U OCHOBAHH;

MCTIOJB30BaTh MPUEMBI pe(hICKCHH JUIS OTIICHKH CUTYaIlUH, BEIOOPA BEPHOTO PEIICHHUS,

YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHIDKEHUIO;

MPUHAMATh MOTHUBBI U apTYMEHTHI APYTUX MPH aHAIN3E PE3YIbTaTOB ACSITEIHHOCTH,

HpI/IHI/IMaTB ce65[, IIOHHMasi CBOM HEAOCTATKH U JOCTOMHCTBA,

NIPUHUMATL MOTHUBEL M apI'yMEHTEI IPYTUX [PH aHATIU3€E PE3YILTATOB AEATEIBHOCTH;

MpHU3HABATh CBOE MPAaBO U MPABO JIPYTHX HA OMINOKH.

B mporecce goCTMKEHUS IMIHOCTHBIX PE3YJIBTATOB OCBOCHUS TIPOTPaMMBbI TI0 QU3UKE JIJIsl YPOBHS
cpemHero oémiero o0pa3oBaHHUS y OOYYAIONIUXCS COBEPIICHCTBYETCS ASMOIMOHATLHBIM WHTEIUICKT,
MIpeAoIaralmuid ¢hopMIPOBAHHOCTE:

CaMOCO3HAHHUS, BKIIOYAIOIIETO CIIOCOOHOCTh IMMOHUMATh CBOE SMOIMOHAIILHOE COCTOSHHE, BHUACTh
HaIpaBJCHHUS Pa3BUTHSA COOCTBEHHOM SMOIIMOHAIIbHOM cepbl, ObITh YBEPEHHBIM B ceOe;

CaMOpPETyJINPOBAHMS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMECHHE IPHUHUMATh OTBETCTBEHHOCTH 3a
CBOE TMOBEIEHNE, CITOCOOHOCTh aAaNTHPOBATHCSA K SMOITMOHATLHBIM U3MEHEHHSAM U MPOSBIATH THOKOCTD,
OBITH OTKPBITHIM HOBOMY;



BHy’I’peHHCﬁ MOTHBAIu, BKJ'IIO‘-IaIOH.[CfI CTPCMJICHUEC K JOCTHIKCHUIO LCJIU U YCIICXY, OIITUMU3M,
WHUIOHWATUBHOCTH, YMCHUC I[eP'ICTBOBaTL HCXO0OA U3 CBOHUX BOSMO)KHOCTCI‘/'I;

OMIIaTuu, BKJ'IIO‘IaIOHlefI CITOCOOHOCTh MOHHUMATh OMOIIMOHAJIBHOC COCTOSAHUEC APYTHUX, YUUTHIBATH
€TI0 IMpH OCYHICCTBIICHUN 06HICHI/I$I, CITOCOOHOCTH K COYYBCTBHIO U COIICPCIKMBAHHNIO,

COMAJIbHBIX HAaBBIKOB, BKJIHOYAIOIINUX CIIOCOOHOCTH BBICTPAMBATh OTHOUICHHUA C IPYT'UMH JIFOAbMU,
336OTI/ITI)C}1, IMPOABJIATH UHTEPEC U pa3pCulaTh KOH(bJ'II/IKTI)I.

HPEAMETHBIE PE3YJIbTATBI

K koniy o0y4enus B 10 ki1acce npegMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaXKaTh
c(hOpMHPOBAHHOCTDH y 00YUAIOIIUXCS] YMEHUH:

JEMOHCTPHPOBATh HAa MPHMEPAX POJIb U MECTO (PU3MKH B (OPMUPOBAHHK COBPEMEHHOMN HAYYHOM
KapTUHBI MUpPa, B Pa3BUTUHU COBPEMEHHON TEXHMKM W TEXHOJOIHMH, B NPAKTHYECKOW IEATEIbHOCTH
JIIOJICH;

YUUTBIBATH TpaHULlbl IMPUMCHCHUA HN3YUCHHBIX (1)I/ISI/I‘IGCKI/IX MOZ[GJICﬁ: MaTepuajibHas TOYKa,
WHepIHaIbHas CUCTeMa OTcuéra, abCONIOTHO TBEPIOE TENO, WACANBHBIA ra3, MOACIH CTPOCHUS Ta30B,
JKUAKOCTEH M TBEPHBIX Tell, TOUCUHBIN dIEKTPHUECKUH 3aps/1 IPH pelIeHnr GU3NIECKUX 3ajad;

pacrno3HaBath (hu3HUecKue SBICHUS (TIPOIECChl) U OOBSICHATh MX HAa OCHOBE 3aKOHOB MEXAaHUKH,
MOJIEKYJIAPHO-KHHETHYECKON TEOpHUH CTPOCHHS BEIIeCTBA W JIIEKTPOJMHAMUKH: paBHOMEPHOE U
PaBHOYCKOpEHHOE TPSMOJIMHEIHOE NBIKEHHE, CBOOOJHOE TaJeHUE TeN, IBIKEHHE IO OKPYXHOCTH,
WHEpHs, B3auMopeicTrre Ten, nuddy3us, OpOYHOBCKOE NBIDKEHHE, CTPOCHUE KHUIKOCTEH M TBEPIBIX
Ted, W3MEHeHHe o0héMa Tel MpH HarpeBaHWd (OXJIAKICHHWH), TEIUIOBOE DPaBHOBECHE, HCIapeHUe,
KOHJICHCAITUs, TUIABJICHHUE, KPUCTAUTN3allns, KUTIEHHE, BIaXKHOCTh BO3[yXa, MOBBIIIEHUE JIABJICHHUS ra3a
TP €ro HarpeBaHWU B 3aKPBITOM COCYZE, CBSA3b MEXKIy MapaMeTpaMH COCTOSHHS ra3a B M30IPOIEccaXx,
AIIEKTPU3AIUS TeJl, B3aNMOCHCTBUE 3aPsI/IOB;

OTIMCHIBATh MEXaHWUYECKOE JBIDKEHHUE, WCIIONB3Yys (DM3WUYECKHE BEIHYWHBL KOODAHMHATA, MYTh,
nepeMenieHne, CKOpPOCTh, YCKOpEHHWe, Macca Tena, CHila, WMIYJIbC Tela, KWHETHYeCKas JHeprus,
MOTEHIIMAIbHASL SHEPTHUsl, MEXaHU4ecKass padoTa, MeXaHU4eCKass MOUTHOCTh; MIPHU OMUCAHWH TPABUIHHO
TPaKTOBAaTh (U3NYECKUI CMBICT HCIONB3YEMBIX BEIMUYWH, WX OOO3HAYEHHS W €IUHWIIBI, HAaXOIWThH
(hOopMyITBI, CBSA3BIBAIOIINE JAHHYIO (PU3NIECKYIO BEIHUUHY C IPYTHMHU BETHIYNHAMY,

OTIMCHIBaTh M3y4YEHHBIE TEIUIOBBIE CBOWCTBA TEJN WM TEIUIOBBHIC SIBIICHUS, HCIIONB3YS (DU3HUYECKUE
BEJIMYMHBL: JIABJICHHE Ta3a, TEMIepaTypa, CPedHssl KUHETH4YecKas 3HEPTUs XaOTHUYECKOTO JIBIDKEHUS
MOJIEKYJI, CPEIHEKBAAPATUYHASl CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSISI SHEPrus, paboTta
raza, ko3 puuueHT none3Horo ASWCTBHS TEIIOBOTO JBUraTelsl; MPH OMMCAHUM IPABHWIIBHO TPAKTOBATh
(GU3NYECKUIl CMBICI HCIOJB3YEMBIX BEIMYMH, MX OOO3HAYEHHS W CIUHMILBI, HaXOOUTb (HOPMYIIbI,
CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BEIMYMHY C IPYTUMH BEIHYHHAM;

OIMUCBhIBATL H3YYCHHBIC JJICKTPUYCCKUEC CBOIiCTBa BCIIECTBA W OJICKTPHUUYCCKHUE SBJICHUA
(mporiecchl), UCTONB3YsT (UIMUECKHE BEITMYUHBL: DJEKTPUYECKUI 3apsj, JJIEKTPHUYECKOEe TIOJIe,
HaprDKéHHOCTI) IoJisA, MOTCHIMAJ, PAa3sHOCTh IIOTCHOMAJIOB, IPHU OIHNCAHUHN IIPABUJIIBHO TpPaKTOBATb
(1)I/ISI/IT-IGCKI/II\/’I CMBICJI HUCIIOJIB3YEMBIX BCJIMYWH, HX o0o3HaYeHus1T " CANHUIIBI;, YKa3bIBaThb Q)OpMyHBI,
CBS3BIBAIONINE JAHHYIO (PM3UYECKYIO BETUYHNHY C APYTUMH BETHIHMHAMU;

AHAJIIN3UPOBATH (1)H3H‘ICCKI/IG TPONCCChI U ABJICHUSA, UCIIOJIB3YA (1)I/ISI/IT-ICCKI/IC 3aKOHbI 1 IIPHUHIIUIIBI:
3akoH BceMupHoro TaroteHus, I, Il u Il 3akonsl HpioTOHA, 3aKOH COXpaHEHHS] MEXAaHUYECKOW SHEPIHUH,
3aKOH COXPAaHEHHUS HMMITYJIbCa, MPHUHIUI CYHEPHO3UINH CWJI, MPHHIWI PaBHONPABUS WHEPLHATBHBIX
CHUCTEM OTCYETa, MOJEKYJISIPHO-KUHETUYECKYI0 TEOPHIO CTPOCHHS BEIIEeCTBA, Ta30BbIE 3aKOHBI, CBS3b
cpenHell KHHETUYEeCKOH SHEPTUH TEIUIOBOrO ABMKECHHUS MOJIEKYJ ¢ aOCOJIOTHOM TeMIIepaTypoi, epBbIit
3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHEHHUS AIIEKTPUIECKOTo 3apsiaa, 3akoH KynoHa, mpu 3ToM pa3nngars
CJIOBECHYIO (DOPMYIIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAKEHUE W YCIOBHS (TPaHUIIBI, 00JIACTH)
MPUMEHUMOCTH;



OOBSACHATH OCHOBHBIC TPUHITUIBI JICHCTBUS MAIIWH, NPUOOPOB U TEXHHYECKUX YCTPOHCTBE;
pas3InvaTh yCIOBHA UX 0€30IIaCHOTO MCIIOIB30BAHUS B TOBCEAHEBHON JKU3HHU;

BBIMIOJHATh OKCHEPUMEHTHl 10 HWCCIENOBAaHUIO (U3UYECKUX SIBJICHWH H MPOLECCOB C
WCIIOJIb30BaHUEM MPAMBIX U KOCBEHHBIX W3MEpPEHHH, IpU 3TOM (OpPMYIHPOBaTH NpodieMy/3agady |
TUIOTE3y y4yeOHOro SKCIEPUMEHTa, COOUPaTh YCTAHOBKY U3 MPEUIOKEHHOTO 000PYAOBaHUS, TPOBOJUTD
OTIBIT M (DOPMYJIUPOBAThH BHIBOJIBI;

OCYIICCTBIATh MPSIMbIC U KOCBCHHBIC WM3MEpPEHUS (DU3MUECKUX BEIUYHMH, TPU 3TOM BBIOMpATh
ONTUMAJIBHBI CHOCO0 WM3MEPEeHUS] M UCIMOJIb30BaTh HM3BECTHBIE METOIBl OLEHKH IMOTPELIHOCTEH
U3MEPEHUN;

UCCIIEIOBAaTh 3aBUCHMOCTH MEXIy (GU3NUECKUMH BEIMYMHAMH C HCHOJIB30BAaHHEM IPSMBIX
WU3MEpPEHHH, IPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATH PE3YIbTATHI TIOIyUYECHHOH 3aBHCUMOCTH
(hU3MYECKUX BEIMYUH B BHJIE TaOJIHII U TPadUKOB, ACIaTh BHIBOJBI 110 PE3YJIbTaTaM HCCIICIOBAHHUS,

coOmoaarh npaBuia 0€30MacHOro TpyJa MpU MPOBEIECHUH HCCIECAOBAHHN B paMmKax ydeOHOTO
JKCIEPUMEHTa, Y4eOHO-MCCIIEOBATEILCKOW W MPOEKTHOH  JESTENbHOCTH C  HCIHOJNBb30BaHHEM
WU3MEPUTENBHBIX YCTPOMCTB M 1a00PaTOPHOTO 000pyIOBAHUS;

peliath pacyEéTHBIC 3aJlayd C SBHO 3aJIaHHOW (PM3MUECKON MOJIEIbIO, UCIONB3Yys (DU3UYECKUC
3aKOHBI W MPUHIMIBI, HA OCHOBE aHaJK3a YCIOBUS 3ajJa4d BHIOMpaTh (PU3NYECKYIO MOJEINb, BBIICISATDH
¢u3nyueckue BeIHMYMHBI U POPMYITBI, HEOOXOAUMBIE IS €€ pellieHHs, POBOANTD PACYETHI U OLICHUBATD
peanbHOCTh MOJTY4YEHHOTO 3HaYCHUST (PU3NUCCKON BETUUUHEI;

pemarh KadyeCTBCHHBIC 3a/aud: BBICTPAHBATh JIOTHYECKH HEMPOTUBOPEUYHMBYIO IIEMOYKY
paccyXkaeHul ¢ Oopol Ha M3YYEeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH ¥ (DU3MUECKUE SIBIICHUS;

WCTIONB30BaTh MPH PEUICHHH Y4eOHBIX 3a/7ad COBPEMEHHBIC MH(POPMAIMOHHBIE TEXHOJIOTHH IS
MOWCKA, CTPYKTYPUPOBAHUs, WHTEPIPETAMU W TMPEJCTaBICHUS Y4eOHOWM W HAYYHO-TIOMYJISIPHON
WH(POPMAIUH, TOJIYYSHHOH W3 pa3IMYHBIX WCTOYHHKOB, KPUTUYECKH aHAIM3WPOBATH IOIYIaEMYIO
WH(POPMAITHIO;

MIPUBOJNTH MPUMEPHI BKIIAZa POCCUHUCKUX U 3apYOEKHBIX YUEHBIX-(DH3MKOB B pa3BUTHE HAYKH,
00BSICHEHHE TTPOIIECCOB OKPYIKAIOIIETO MHUPA, B PA3BUTHE TEXHUKHU M TEXHOJIOTUH;

WCIIONB30BaTh TEOPETHYECKHE 3HAHUSA 10 (PU3MKE B TOBCEJIHEBHON >KM3HH Ui OOeCTieueHUs
Oe3omacHOCTH TIpU OOpalieHnd C NpUOOpaMHU M TEXHUYECKUMH YCTPOWCTBAMH, JUIS COXPaHEHUS
3I0POBBS ¥ COOITIOICHHSI HOPM DKOJIOTHYECKOTO TIOBEJICHHSI B OKPYXKAIOIIeH cpefie;

paboTarh B Tpymnme C BBITOJHEHHWEM pa3IUYHBIX COLMANBHBIX POJIeH, IIaHUPOBaTh padoTy
TPYNIBI, PalMOHATIBHO PACHpPENeNiaTh OOS3aHHOCTH W IUIAHUPOBATh JIEATENBHOCTH B HECTaHJIAPTHBIX
CUTYaIUsIX, aJIeKBaTHO OI[EHUBAThH BKJIA]] KAXKIOTO U3 YIaCTHUKOB TPYIIHI B PEIISHHE paccCMaTpUBAEMON
npoOIeMBl.

K xonimy oOyuenus B 11 kjacce npeaMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPaXaThb
c(hOpPMHUPOBAHHOCTDH y 00YHAIOIIUXCS] YMEHUH:

JIEMOHCTPHUPOBATh Ha MPUMEPaX POjb U MECTO (GU3NKUA B ()OPMUPOBAHUHN COBPEMEHHOW HAYyYHOU
KapTUHBI MUpPa, B Pa3BUTHH COBPEMECHHON TEXHUKH M TEXHOJOTHH, B NMPAKTUYECKOH AESITeIHhHOCTH
JIOJIeH, TIEIIOCTHOCTh U €IMHCTBO (PM3MUECKOM KapTUHBI MUPA;

YYUTBIBATH TPAHUIIBI IPUMCHEHHS M3YUYCHHBIX (PU3UUYECKMX MOJEJICH: TOUCUHBIH IJICKTPUUYCCKUM
3apsii, Jyd cBeTa, TOYCUHBIH MCTOYHUK CBETa, sJepHAs MOJIENb aToMa, HYKJIOHHAs MOJeNb aTOMHOTO
S1pa TP pellieHnr PU3MYECKHX 32124,

pacrno3HaBath (GU3MYECKHE sBJCHHS (IIPOIECCh) M OOBSICHATH HMX Ha OCHOBE 3aKOHOB
JNEKTPOAVHAMUKKA M KBAaHTOBOM (DH3UKH: dIIEKTpHUYECKas MPOBOIUMOCTb, TEIMJIOBOE, CBETOBOE,
XUMHYECKOEe, MarHUTHOE NEHCTBHUS TOKAa, B3aUMOJCHCTBHE MAarHWTOB, JJEKTPOMATrHUTHAS WHIYKIIHSA,
JIEHCTBIE MAarHWTHOTO TOJNS Ha MPOBOJHMK C TOKOM M JABIDKYIIMHCS 3apsi, DJIEKTPOMarHUTHBIC
KoieOaHWs ¥ BOJHBI, NPAMOJIIMHEHHOE paclpOCTpaHEHHWE CBETa, OTPaKEHHE, IPEIOMIICHNE,
uuaTepdepeHnrs, Audpakiys U MOJSpU3alus CBETa, TUCIEPCUs CBeTa, (OTOAIECKTPHUUCCKUN IPPEeKT
(botoaddexT), cBeTOBOEC MaBiIeHWE, BO3HUKHOBCHHE JIMHEWYAaTOrO CIEKTpa aToMa BOJIOpOa,
€CTEeCTBEHHAsI U HCKYCCTBEHHAS PaIOaKTHBHOCTE;



ONKCHIBATh HW3YUYCHHBIC CBOWMCTBA BEIIECTBA (DJIEKTPUYECKHWE, MAarHUTHBIC, OINTHYECKHE,
3NEKTPHYECKYIO POBOJAUMOCTD PA3IUYHbIX CPEN) U DIIEKTPOMArHUTHBIE SIBICHUS (TIPOLIECCHI), UCTIOIB3YS
¢du3nuecKue BEIMYMHBL: SJICKTPHUUCCKHUNA 3apsi, CHIa TOKa, JJIEKTPUUIECKOE HANPSHKEHHUE, AIEKTPUIECKOe
COIIPOTHBIICHHE, Pa3HOCTh TOTCHLIUANIOB, 3JIEKTPOABIKYIIAs CUla, padoTa TOKA, HHAYKLUHUS MAarHUTHOTO
noJisi, cuna Ammepa, cuia JlopeHra, MHAYKTUBHOCTD KaTYLIKH, SHEPTUs 3JEKTPUIECKOTO0 U MarHUTHOTO
MoJield, TIepUOA W 4YacToTa KoleOaHWH B KoieOaTenbHOM KOHTYpE, 3apsl U Chjia TOKa B MpoLecce
TapMOHUYECKUX 3JICKTPOMArHUTHBIX KOJeOaHuH, POKyCHOE PAcCTOSHUE M ONTHYECKAasl CUiIa JIMH3BI, IPU
OMMCAaHWW TPaBHIBHO TPAKTOBaTh (DU3WYECKUH CMBICT HCHONB3YEMBIX BEJIMYMH, WX O003HAYCHHS U
eAMHUIIBI, YKa3blBaTh (HOPMYJbI, CBS3BIBAIOIIME MJaHHYIO (HU3WYECKYI0 BEIWYMHY C JPYTUMH
BEIMYMHAMY;

OMKCHIBATh M3YYEHHBIE KBAHTOBBIC SBICHUS M MPOLECCHI, MCMOJb3Ys (UINUECKUE BEIMYMHBL:
CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YACTOTa CBETA, SHEPTHUSI M UMITYJIbCc (OTOHA, IEPUOA
MOJTypacnaia, SHEPrHsl CBSI3M aTOMHBIX SIIep, MPH ONMCAHUH MPABUIBHO TPAKTOBATh (PU3MUECKHIA CMBICIT
UCIIOJIb3YEMbIX BEIIMYMH, UX OOO3HAUCHHS W CIUHMIBI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIINE NAHHYIO
(GU3NYECKYI0 BENUYHUHY C IPYTUMH BEJIMYMHAMH, BEIYUCIISTH 3HaUeHUE (DU3NYECKON BETMYHHBL,

aHaATM3UPOBATh (PU3MYECKHE MTPOLECCHI U SBICHUS, UCIONb3Ysl (PU3MUECKHE 3aKOHBI ¥ TPUHIIUIIBL:
3akoH OMa, 3aKOHBI MOCJEIOBATEILHOIO U MapaslIeIbHOTO COSAMHEHHUs MPOBOJHUKOB, 3aKOH Jxoymsi—
Jlenma, 3aKOH 3JIEKTPOMarHUTHON MHIIYKIIUH, 3aKOH IMPSIMOJIMHEHHOTO paclpoCTPaHEHUsI CBETa, 3aKOHBI
OTPaKCHHUsI CBETA, 3aKOHBI INPEIOMIICHHS CBETa, ypaBHCHUE OUWHINTeHHa it ¢Gorodddekra, 3aK0H
COXpaHEHHUsI PHEPIHH, 3aKOH COXPAaHEHHs MMITYJIbCa, 3aKOH COXPAaHEHMS SJIEKTPUUYECKOro 3apsia, 3aKOH
COXpAHEHHUsI MacCOBOr'0 YMCIa, MOCTyaaThl bopa, 3aK0H paniuoakTUBHOIO pacnaza, Ipu 3TOM Pa3auyaTh
CIIOBECHYIO (DOpMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe BBIPAKEHUE W yCIOBHA (TPaHUIIBI, 0OJIACTH)
NPUMEHUMOCTH;

OIpeNIeJIATh HANpPABICHUE BEKTOpAa MHAYKLUMM MAarHUTHOTO IIOJISi NMPOBOJHHUKA C TOKOM, CHIIBI
Awmmnepa u cuibl JlopeHia;

CTPOWTH U ONIUCHIBATHh N300paKEHNE, CO3/1aBAEMOE IIOCKUM 3€PKaJIOM, TOHKOH JINH30H;

BBIMIOJIHATh 9KCHEPUMEHTHl IO HCCIEIOBAHUIO (U3UYECKUX SBJICHUH M IPOLECCOB C
WCIIOJIb30BaHUEM MPAMBIX M KOCBEHHBIX M3MEPEHMH: MpH 3TOM (hopMyiaMpoBaTh Hpoliemy/3anady |
TUIIOTE3Y y4eOHOro SKCIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO 000pyI0BaHuUs, IPOBOAUTE
OMBIT ¥ (POPMYITHPOBATEH BHIBOIBI;

OCYILLECTBIISITh NPSMBbIE M KOCBEHHBbIE M3MEpEHMs (HU3MUECKUX BEIUYMH, IPU 3TOM BBIOMpATh
ONTUMAJIBHBI CHOCO0 M3MEPEHUS M HCIOJIb30BaTh M3BECTHBIE METOIbl OLEHKH IOTPELIHOCTEH
U3MEPEHU;

UCCIIeIOBAaTh 3aBUCHMOCTH (DM3MUYECKHX BEJIUYMH C MCIOJBb30BAaHMEM NPSAMBIX W3MEPEHHH: MpH
3TOM KOHCTPYHPOBaTh YCTAHOBKY, (PMKCHPOBATH PE3YJIbTAThl MOJIYYEHHOH 3aBUCHUMOCTH (PH3MUYECKHX
BEJIMYMH B BHJIE TAOIUI U rpa)uKOB, A€TaTh BBIBOJBI IO PE3yJIbTaTaM HCCIICAOBAHMS;

cobmonars npaBuia 0€30MacHOro TpyJa NpU MPOBEICHUM HCCIIEAOBAaHUN B paMKax y4deOHOro
OKCIIEPUMEHTa, Y4eOHO-UCCIIEOBATEIbCKOH W IMPOEKTHOH  JAEATENIFHOCTH C  UCIIOJIb30BaHHUEM
U3MEPUTENBHBIX YCTPOMCTB U 1a00paTOpHOro 000py10BaHUS;

peuiath pacy€THBIC 3a/Ja4yd C SBHO 3aJaHHOM (PU3MYECKOH MOJCINIbIO, HCHOJB3Yys (u3nueckue
3aKOHBI M TIPUHIUIIBI, HA OCHOBE aHAllM3a yCJOBHUS 3aJauyd BLIOUpATh (PU3MUECKYIO MOJEIb, BBIICISTH
¢du3nyueckue BEIHMYNHBI U GPOPMYIIBI, HEOOXOAUMBIE JUTS €€ pellieH s, IPOBOUTh PACYETHI U OIICHUBATH
peabHOCTD MOTYYEHHOTO 3HAYeHUS (PU3NUECKON BEITHYUHBI;

pemiaTh KaueCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTHUECKHM HENPOTUBOPEUMBYIO LIEHOYKY
paccyXJIeHHUH ¢ OIOpOl Ha N3yYCHHBIC 3aKOHbI, 3aKOHOMEPHOCTH 1 (pU3NYECKHE SIBICHUS,

UCIIOJIB30BaTh IPU PELICHUHM y4eOHBIX 3a7lauy COBPEMEHHbIE MH(POPMALMOHHBIE TEXHOJIOIUU VIS
IIONCKA, CTPYKTYpUPOBAHUS, UHTEPIPETalMM W MPEACTAaBICHUS Y4eOHOM U HaydHO-TIOMMYJIAPHOM
HH(OpPMALNH, TONYYCHHOH W3 pa3lNYHBIX HCTOYHHMKOB, KPHUTHUCCKH AHAJIM3UPOBATH IIOJIydaeMyIO
uHGOpMAIHIO;



OOBSICHATh TPUHIMIIBI JEHCTBUS MAalllMH, NPHOOPOB M TEXHUYECKUX YCTPOWCTB, pa3inyarb
yCIOBHUS X 0€30MacHOr0 HCIOIb30BaHUS B TOBCEAHEBHON JKU3HHU;

NPUBOJIUTH MPUMEPHI BKIIAla POCCUICKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHE TIPOLIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHWMA MO (PU3MKE B TMOBCEJHEBHOH >KU3HH UIA OOeCHeUeHHs
Oe3omacHOCTH TMpH OOpallleHMH C NpuOOpaMd W TEXHUYECKUMH YCTPOWCTBAMHM, IJIsl COXpPAaHECHUS
3710pOBbs M COOJIIOICHUSI HOPM KOJIOTMUECKOT0 MOBEICHHs B OKpY Katollel cpese;

paboTaTh B Tpymile C BBIIOJHEHHEM pa3IHYHBbIX COLMAIBHBIX pOJeH, MIaHUPOBAaTh PadOTY
TPYMIIBL, PAaHOHATBHO PaCIpeNeNiaTh OOSI3aHHOCTH M IUIAHHPOBAThH JNIESTEIBHOCTh B HECTaHIApPTHBIX
CUTYyalusX, aIeKBaTHO OLIEHUBATDH BKJIAJ KaXXI0T0 U3 YYACTHUKOB TPYIIHI B PELICHUE pacCMaTpPUBAEMON
npoOIeMBl.



TEMATHUYECKOE IIVIAHUPOBAHUE

10 KVIACC
KoauuyecTBo yacoB DJIeKTPOHHBbIE
HaumenoBanue pa3aesioB U TeM uugpoBbIe
Ne n/n P Kontpoabnsie = IlpakTHueckue (mucpp )
NMpoOrpamMMmsl Bcero o0Opa3oBare/ibHbIe
padoThI padoTsI
pecypcbl
Pazgen 1. DUBUKA U METOAbI HAYYHOTI'O ITIO3HAHUSA
bubmuoreka LIOK
1.1 o 2
H3HKa 1 MCTOAbl HAYYHOTI'O ITO3HAHUA https//medsooru/7f41bf72
HUroro mo pa3gemy 2
Paznen 2. MEXAHUKA
bubmuoreka LIOK
2.1 K 5
AHeMatiia https://m.edsoo.ru/7f41bf72
bubmuoreka LIOK
2.2 7
Auasiica https://m.edsoo.ru/7f41bf72
3aKOHBI COXpaHEHHsS B MeXaHHKe (¢
23 HCIO0/1b30BaHHEM uudposoii 5 1 1 Bubmmorexa [JOK
' ma6oparopun Releon). https://m.edso0.ru/7f41bf72
HUroro mo pa3geny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETHIECKOM 9 1 Bubnuoreka [IOK
' TeopuH https://m.edso00.ru/7f41bf72
OCHOBBI TEPMOJNHAMUKH (c
39 HCII0JIb30BAHHEM nuppoBoit 10 1 Bbubmuorexa LIOK
' Jnadopatopun Releon) https://m.edsoo.ru/7f41bf72
3.3 ArperaTtHble COCTOSTHUSI BEIIIECTBA. 5 Bubmoreka [JOK



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

@Da30BbIE IIEPEXOIbL

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

HWroro no pazneny 24
Paznen 4. JJIEKTPOJANHAMMUKA
bubmuoreka LIOK
41 1
UIeKTpOCTaTiKa 0 https://m.edsoo.ru/7f41bf72
IToCcTOSIHHBINM ~ 3JIEKTPUYECKUH  TOK.
15 T:K: 3013 . Eaanqux cpenax . O(S " Bubmorexa [[OK
. HCII0JIb30BAHHEM HppoBoi
ungp https://m.edsoo.ru/7f41bf72
JadopaTopuu Releon)
HWroro mo paznemy 22
PeszepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

KoanuecTBO yacoB JJ1eKTPOHHBbIE
HaumeHnoBanue pa3aesioB U TeM undpoBbie
Ne n/m P KonTpoabnbie | IlpakTnyeckue (upp )
NporpaMMsI Bcero o0pa3oBare/ibHbIe
padoThI padoThI
pecypcsl
Pazgen 1. QJJIEKTPOJANHAMUKA
MarnutHoe mone. DIeKTpOMarHuTHas
11 HHAYKOUs (€ MCHOoJIb30BaHUeM LM G(pPoBoi 11 1 3 bubnuoreka [IOK
' JnadopaTopun Releon) https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 11
Paznea 2. KOJIEBAHU S U BOJIHBI
MexaHn4yecKie W DIEKTPOMAarHUTHEIE
51 KojeOaHus (¢ MCMmoJab30BaHHeM HH(POBOI 9 1 bubnuorexa LIOK
' JnadopaTopuu Releon) https://m.edsoo.ru/7f41c97c
59 MexaHu4ecKue U 3JIEKTPOMarHUTHBIE 5 1 Bubmmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubmoreka IIOK
2.3 O 10 3
frrKa https://m.edsoo.ru/7f41c97c
Uroro o pazaeny 24

Paznen 3. OCHOBBI CIIELIUAJIbHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBBHI CTIEIMATEHOM TEOPUH
' OTHOCHUTEIBHOCTH

HUroro no pazneny

Pasznea 4. KBAHTOBASI PU3UKA

4.1 ‘ DJ1eMEHTHI KBAHTOBOU OITHUKH

4 1

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

Bu6mmoreka IJOK



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
bubmuoreka LIOK
4.2 Crpoenne atoma 4 https://m.eds00.ru/7f41c7c
bubmuoreka LIOK
4.3 AToMHOE A71po 5 https://m.edsoo.ru/7f41c97c
Wroro mo paznemy 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKN

51 DNeMeHThI aCTPOHOMHUH U aCTPO(UNKH 7

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

Hroro mo paznemy 7

Paznea 6. OBOBINAIOIIEE IIOBTOPEHUE

6.1 O6o01maromiee MOBTOPEHUE 4 bubmurorexa [IOK
. ITIOBT HHA
. b https://m.edsoo.ru/7f41c97c
Uroro no pazpeny 4
PezepBHOE Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoxka Koutpoububie IlpakTunuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
®dusnka — HayKa O MPUPOJIC.
1 Hayunsie MeTZK bl HO?I,)H:HI/DI 1 bubmorexa HOK
e A https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Ponb u mecTo ¢pusuku B

5 (GhopMHPOBaHUH COBPEMEHHOM 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JII0IeH
MexaHn4ecKkoe ABUKEHUE.

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

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

5 PaBHOYyCKOpEHHOE MpsIMOJIUHEITHOE 1 bubnuoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOoniHOe majeHune. Y CKopeHue 1 bubnmnorexa [JOK
CBOOOAHOTO MAJACHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BU>XEHUE.

7 JIBr>keHre MaTepualibHOM TOYKH T10 1 bubmorexa HOK

P https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [Tpunuun otHocuTenbHoCTH ["anuies. 1 bubnnorexka [JOK



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

HNuepunanbHble CUCTEMBI OTCYETA.
ITepsbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. [punnun

9 cynepro3uiuu cui. Bropoii 3akox bubmmorexa [IOK
yHep t ' P . https://m.edsoo.ru/ffOc3be8
Hbrorona asis MatepuaibHOM TOUKU
Tpetuii 3akon HeroToHa niis bubnnoreka HOK

10
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuia

11 TshxecTH. [lepBas kocMuueckas bubmmorexa LOK

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

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenus. Koaddunment tpenus.

13 Cuia Cin OTI/IBJIGI({bI/Iqs)I pu BI/IS(GHI/II/I bubmorexa HOK

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

14 JBUKEHHE a0COMIOTHO TBEPAOTO TENa. bubnmnorexa [JOK
MowmenT cunsl. [lnedo cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEJIA
HMitynbsc MaTepUabHON TOUYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuoteka [JOK
Nmnynbsc cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE IBU)KEHHE
PaGota 1 MOIITHOCTD CHITBI.

16 Kunernueckas s3Heprusi MaTrepraabHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEpruun

17 [ToreHuunanbpHast SHEPrUs. bubnnorexka [JOK



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

[ToTenuuanpHas sHEpPrUs ynpyro
ne(OpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MIOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

19

20

IloTenumanbHble M HENMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HENOTEHIMAJIBHEIX CUJI C U3MEHEHHEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHUS] MEXaHUYECKOM
sueprud. [IpodopueHTanms.

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha MIPUMEPE PACTSHKCHUS
PE3UHOBOTO KI'yTa)

KonTtponpsHas padora o Teme

«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

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

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc?2

22

23

24

Xapaktep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHust ra3oB, KUIKOCTEH
Y TBEPIBIX TEN

Macca monekyin. Konugectso
BemlecTBa. [locrosuHas ABoraapo

Tennosoe paBHOBecue. TeMmieparypa
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. OcHoBHOE

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
MeunneneeBa-Kianeiipona
27 3akoH J/lambToHa. ["a30BbIC 3aKOHBI
JlaGopaTtopHnast pabora
28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO ra3a
29 N3omnporiiecchl B uaeaabHOM Ta3e U UX bu6mmoreka [IOK
rpaduyeckoe npeacTaBIcHUe https://m.edsoo.ru/ff0c570e
Buyrpennss sueprus
TEPMOIMHAMUYECKON CUCTEMBI U
30 crocoObI e€ m3MeHeHust. KonmmuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTta. BHyTpeHHs s https://m.edso0.ru/ff0c5952
SHEPTUS OJJHOATOMHOT'O UICATHHOTO
rasa
bu6nmoreka [JOK
31 Bupwt Teruionepeatin https://m.edsoo.ru/ff0c5c36
VnenpHas TEMI0EMKOCTh BEIIECTBA.
32 KonunuecTBo Tennotel npu bubmmorexa [JOK
. https://m.edsoo.ru/ff0c5¢c36
Tertonepenayde. AnnabaTHbBIN TIpoliece
33 [IepBblil 3aKOH TEPMOAUHAMUKU U €T0 bubnnorexka [JOK
IIPUMEHEHUE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeobpatumocTs mporieccoB B bubnmuotexa [JOK



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

npupoje. Bropoi 3akoH
TEPMOJINHAMUKHI

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/ TermoBoi

bu6mmoreka [IOK

35 MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KITJI
37 DKoJIorHu4YecKre mpooIeMbl
TETUIO3HEPTETHKH
38 Ob6o06maromuit ypok «MosnekynsipHas bubnuoreka [IOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme
39 «Monexynspnas pusuka. OCHOBBI bubmmorexa LOK
VP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnnorexa [HOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs: U OTHOCUTEJIbHAS
41 BJIAJKHOCTh BO3/1yxa. HachleHHbIN bubmmorexa [JOK
AR - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramnmueckue n
42 amopdHbIe Tena. AHU30TPONHS bubnuoreka [IOK
CBOMWCTB KpHUCTAILIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctauisl. COBpeMEHHbBIE MaTepHAITBI
[InaBrneHue M KpUCTAIIN3AIIUS.
43 VnenbHas TCHJII())Ta HJ'IaBJ'IeII;I/ISI bubmmorexa [OK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44
YPaBHCHHE TEIIOBOTO OanaHca https://m.edso0.ru/ff0c6820
45 DneKTpu3zanus Tei. INeKTPUIeCKUun bubnmuotexa [JOK

3apsna. Z[Ba BHUJA SJICKTPUYICCKUX

https://m.edsoo.ru/ff0c6bcc



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
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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 3aps10B. 3aKOH
47 Kynona. ToueuHbIl 3IEKTPUUYECKUAI bubmmorexa [IOK
y ' p https://m.edsoo.ru/ffOc6ced
3aps
Hanpsx€HHOCTB 2JIEKTPUYECKOTO
48 nons. [puHnmn cynepnosuumuu bubnuorexa [JOK
SJIEKTPUYECKUX Toje. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cui snekTpocTaTH4ecKoro
49 moust. [Torenman. PasHocts bubmmorexa [TOK
) AT, https://m.edsoo.ru/ffOc6f00
[IOTEHIMAIIOB
TTpoBOAHNKY M TUDIEKTPUKH B
50 anpeKT 0CTATUYECKOM HOIJ)'IC bubmmorexa [IOK
P ) https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnexTpoéMrocTh. KoHIencaro
P A P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD IIIOCKOTO
52 KOHJIEHCATOpa. DHEPrUs 3apsyKEHHOTO bubmmorexa [IOK
g pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHZAEHcaTopa"
[IpuHIMI NElCTBUS U IPUMEHEHUE
54 KOH/JIEHCATOPOB, KOIMMUPOBAIBHOTO

ammapara, CTpyHHOIro IpuHTepa.
DneKTpocTaTHYeCcKas 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

3azemyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma Jyist
ydacTKa LHenu

56

[TocnenoBarenbHOE, NapaIeIbHOE,
CMEIIAHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabora
«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 A1 TOJTHOM (3aMKHYTOI)
aneKkTpudeckoi uenu. Koporkoe
3ambikaHue. JlabopaTopHas pabora
«M3mepenne D/1C nctounnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

DIIEKTPOHHAs MPOBOJAUMOCTb TBEPIBIX
METaJNIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
temriepaTypbl. CBEpXIIPOBOIUMOCTh

DNEKTPUYECKUN TOK B BAaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7ae0

61

[TomynpoBoIHUKH, UX COOCTBEHHAs U
IIpUMeCHas MpoBOAUMOCTb. CBOMCTBA
p—~n-niepexona. ITosynpoBoTHUKOBEIE
npudopbI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae



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

DNEKTPUUECKUN TOK B pacTBOpPax U

paciuiaBax 3JE€KTPOJIMTOB. bubnmoreka [JOK

62 1
DJIEKTPOJIUTHYECKAS JUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIIN3
DIIEKTPUYECKHI TOK B razax.

63 CamocTosiTenTbHbIN 1 1 bubnmoreka [JOK
HECAMOCTOSITEIbHBIN pa3psaa. MomaHusl. https://m.edsoo.ru/ff0c84ae
[Tnazma
DneKkTpruuecKue Npudopsl U

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

65 O06o0marmuii ypok 1 bubnnoreka [JOK
«INEKTPOIUHAMHUKAY https://m.edsoo.ru/ffOc88be
KonTponbhas pabota no Teme

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

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

68 PesepBubIil ypok. O6001maronui ypok 1 bubnuoteka [JOK
no temaM 10 kiacca https://m.edsoo.ru/ff0c8f6c

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 DJIeKTPOHHbBbIE
[1]
Jlj;-n Tewa ypoxa Bcero Konrpoabueie  Ipaxrueckue fl[:;:el{l/lﬂ :)I;l[()l:ll:())]:;feﬂbﬂble
padoTbI padoThbI pecypeni
[TocTosiHHBIE MAarHUTBI U UX

1 B3auMoOAcrcTBHE. MarHuTHOE II0JIE. 1 bu6nmorexa [IOK
Bexkrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHON MHIYKIIMH
MarauTtHoe 1ose MPOBOJHHKA C

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

3 JlaboparopHas padorta «/3yuenue 1 1 bubmmoreka [JOK
MAarHUTHOTO IOJIA KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [JOK
«HccnenoBanue aeCTBUSA https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME MarHUTHOTO TTOJIS Ha

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

6 BEKTOpa MarHUTHOM uHAyKuuu. I1C 1

HWHIAYKIUH. 3aKkoH BHCKTpOMaFHHTHOﬁ



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

nHaykiuu Gapanes

10

JlaGopaTopHas pabora
«HccnenoBanue sIBICHUS
ANEKTPOMArHUTHOW WHTYKITHFD)

NuaykTuBHOCTB. SIBIICHUE
camouHaykiuu. JIC caMOMHAYKIIUH.
DHeprusi MAarHUTHOTO TIOJIST KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND,
YCKOPUTEIIN 3JIEMEHTapPHBIX YaCTHII,
WHAYKIIMOHHAs M€Yb

O6o6maromuii ypok «MarautHoe
noJie. DNEeKTPOMarHuTHasT MHAYKIIUS)

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

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

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas padota no teme
«MarHuTtHOE 1oJIe.
DNeKTpOMarHuTHasi UHIYKIUS

bubmmoteka IIOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXAHUYECKUE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpatienre sHEprun

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HHUTHU OT JJIMHBI HUTHU U MAaCChI I'py3a»

14

Konebarenbublit KoHTYp. CBOOOIHBIE

bu6nunorexa 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

QJICKTPOMArHMTHBIC 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

IIpencrasnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKue konebanusa. Pe3onanc.
BreIHyKICHHBIE 2JIEKTPOMAarHUTHBIC
KoJeOaHus

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

17

Ilepemennsblit Tok. CUHYCOUJAJIbHBII
MepEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOI0 TOKa. AMIUITUTYAHOE U
JICHCTBYIOLIEE 3HAYCHUE CUIIBI TOKA U
HaIpsKEeHUs

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

18

Tpaucpopmarop. [Ipoussoacrso,
nepeavya u noTpedieHue
JIEKTPUYECKON SJHEPTUH.
[Ipodopuenranus.

19

20

Y CTpOoNUCTBO U MPAKTHUYECKOE
IIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JIMHUH 3JIeKTponepenady

DKOJIOTHYECKUE PUCKHU TIPU
IIPOU3BOJICTBE AIEKTPOIHEPIUH.
KynbTypa ncnosnp3zoBanus
3JIEKTPOIHEPTUU B MOBCEIHEBHOM

bu6nmorexa 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

KHU3HU

MexaHu4ecKre BOJTHBI, YCIOBHS
pacnpocrpanenus. [lepuon. Ckopocth

bubnmoreka [IOK

21
pacrnpoCTpaHEeHUS U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOccab4
[Tonepeunbie U TPOOJILHBIE BOJHBI
3ByK. CKOpOCTb 3BYyKa. | pOMKOCTh bubnmnoreka HOK
22
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHHIE BOJHBI, UX
23 cBOIcTBa U ckopocTh. [1Ikana bubmorexa LIOK
p ' https://m.edsoo.ru/ffOccfe0
ANEKTPOMArHUTHBIX BOJIH
[TpuHIHITBI paTUOCBSI3U U
24 TeneBusieHus. Pazsurue cpeacts
cBsi3u. Pagmonoxkarus
o5 Konrponsnas pabdora «Konebanus u bubnuoreka [IOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpssMonuHENHOE pacpoCTpaHEHue
26 CBETa B OJJHOPOJIHOM Cpejie. bubnnorexa [JOK
ToueyHslil HCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxenue cBeTa. 3aKOHbI
27 otpaxxeHus ceera. [loctpoenue brbmmorexa LIOK
p L p https://m.edsoo.ru/ffOcd4e0
n300pakeHU B IUIOCKOM 3epKaie
[Ipenomnenne ceera. [lonHoe
28 BHYTpEeHHEE oTpaxkeHue. IIpenenbHblil bu6muoreka [JOK
YT OJI ITOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXKEHUS
29 JlabopaTtopHas pabota «3mepenne bubnuotexa [JOK

IMOoKas3aTeyid MPEJIOMIICHUA CTCKIIa»

https://m.edsoo.ru/ffOcd67a



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

Jlunssl. [TocTpoenue n3odpakeHuil B

30 nuH3e. Dopmysia TOHKOH JIMH3BI bubmmorexa [JOK
- POPMY ' https://m.edsoo.ru/ffOcddle
VYBenu4eHue JTUH3bI
Jlaboparopnas pabota
31 «HccnenoBanue CBOWCTB
M300paXKEHUI B TUH3AX»
Hucnepcus cera. Cl0KHBIN COCTaB
32 6enoro ceera. LIer. JlaboparopHas
pabota «Habmonenne aucnepcuu
CBETa»
33 HNutepdepennus cera. udpakius bubnnorexa [JOK
ceera. JludpaknnonHas pemérka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJH. bubmmoreka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue NpuOOpbI U yCTPOUCTBA U
YCIIOBUS UX 0€30TaCHOTO IPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJ1accuueckor MexaHukH. [loctynarel bubnmnorexa [JOK
CIIELIMAIbHON TEOPHUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIEHOCTH
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3ameaJieHne BpEMEHH U COKpAILEHUE bubmorexa HOK
P P https://m.edsoo.ru/ffOcfa42
JUTUHBI
DHeprus U UMNYJIbC PEISITUBUCTCKOM
38 gacTuilbl. CBS3b MAaCChI C YHEPTUEH U Bubmmorexa [IOK
’ p https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsl TOKOS
39 KonTponbnas padbota «OnTuka. bu6muoreka [JOK

OCHOBBI CTICTIHATBHOM TEOPUH

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

OTHOCUTCIBHOCTH

®otonsl. Dopmyna [Inanka. Dueprus

bu6nmoreka [IOK

40
Y UMITYJIbC ()OTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICIOBAHUE Eus 10K
HOIMOTEKA
4l porospexra. Onbrrnr A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHsl poTorddekra. YpaBHeHue
42 3ﬁHI.HT6§Ha H(I})Iq)(l)OTOB(b(geKTa bubmmorexa [JOK
A ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢potodaddekra
JlaBnenne cBera. Onbitel I1. H.
43 JlebeneBa. XMHUUECKOE NEHCTBUE bubmorexa LIOK
scBa. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTsa u
MIPAKTUIECKOE TPUMECHCHHE:
44
¢dorosnemenT, GpoTogaTUHK,
CoJIHEUHasl ObaTapesi, CBETOIUO]]
45 Pemenue 3agad nmo reme «1€MEHTHI bubnuoreka [{OK
KBAaHTOBOU OIITUKH https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmbBITE
46 Pesepdopna no paccesHuro o-yactu bubmorexa LOK
pLOPA p t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJenb aToMa
bubmmoteka IIOK
47 IT b
OCTYHATEL HOpa https://m.edsoo.ru/ffOd0afa
W3nyuenne n miornomnieHne GpoTOHOB
48 i H}lliqe exoJie aTOM;.H co H(()li“o OBHS bubmorexa HOK
p pexol . g P https://m.edsoo.ru/ff0d0afa
SHEPTUU HA OpyTroi. Buabpl cieKTpoB
49 BosHoBEIE cBOiCcTBa YacTHIl. BOIHEBL bu6nunorexa LIOK

ne bpoiina. KopnyckynsipHo-

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
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

BOJIHOBOM Jyasin3M. CIIOHTaHHOE U
BBIHYXXJCHHOE U3Ty4YeHHE

50

o1

52

53

54

55

56

OTKpbITHE paInOaKTUBHOCTU. OMBITHI
Pesepdopna no onpeneneHnio cocraBa
PaINOAKTUBHOTO U3ITYUCHUS

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

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacna.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnaz. ['aMMa-usiryueHue

DHeprusi CBSA3U HYKJIOHOB B sIJIpe.
SnepHble peakuuu. SnepHbii
peaktop. [IpobrnemMspl, mEpPCIEKTHBHI,
JKOJIOTUYECKUE aCIIEKTHI SIACPHOU
SHEPreTUKHU

OnemeHTapHbIe YacTULIBl. OTKpBITHE
no3UTpoHa. MeTo/pl HaOMo1eH s U
pPErucTpanyy dJIEMEHTAPHBIX YaCTHLI.
Kpyrusiit cron «®yHaaMeHTanbHbIe
B3auMogercTBUA. EnUHCTBO
(bu3nuecKoil KapTUHBI MUPaY

Bun 3Bé3anoro neba. Co3sesnus,
SIpKUE 3BE31bl, IIJIAHETHL, UX BUIUMOE

nBrokenne. CoHeyHas cucreMa

Connue. ConHevyHast aKTUBHOCTb.
Ncrounuk sHeprun ConHua v 3BE311

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

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

bubmuoreka [{OK
https://m.edsoo.ru/ff0d1356

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d0e38



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 TJIABHOM
nocie0BaTenbHOCTU. BHyTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIE
MIPEJICTABICHUSI O POUCXOXKICHUH U
sBomtounu CoJiHIA U 3BE3]T

Muneunsbiit [1yte — Hama ["anaktuka.
TTonoxenue u nBuxxenne ConHIila B
l'anaktuke. I'anaktuku. YépHbie
JBIPBI B SIAPAX TaJIAKTUK

Bcenennas. Pa3z0oeranue rajgakTHK.
Teopust bonbiioro B3pbiBa.
PenukToBO€ U3nydyeHue.
MertaranakTuka

60

61

62

63

Hepemennsie npobieMbl acCTpOHOMUHT

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMMUU U aCTPOPHUIUKI

O6o06uaromuit ypok. Ponb dpuzuku u
aCTPOHOMHUU B DKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COLIUATBLHON 1
THUYECKON cdepax AesITeIbHOCTH
YeJoBeKa

O606maromuit ypok. Pois u Mmecto
(GU3MKK U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o0maromuii ypok. Pois
¢buznueckoil reopun B GopMUpOBaAHUH
MPEJCTaBICHUN 0 (PU3NUYECKOM
KapTUHE MHpa




Oo6o06maromuit ypox. Mecto
(hbU3UYIECKOI KapTUHBI MHPa B 00IIIEM

65 1
PSIy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJICTaBICHUN O IPUPOE

66 PesepBHbIil ypok. MarautHoe noie. 1
DneKTpoMarHuTHasi MHAYKIIHS
PesepBHblii ypok. Ontuka. OCHOBBI

67 CHEIHAILHON TeOpUuun 1
OTHOCUTEITLHOCTH
Pesepnbiii ypok. KBantoBas ¢usuka.

68 DNeMEeHTbl aCTPOHOMHUH U 1 bubmmorexa [JOK

P https://m.edsoo.ru/ff0d1784
acTpodu3uku
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT'O TIPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /UIAA YYEHUKA

» ®usnka, 10 xmace/ Mskummes ['.41., byxosues b.b., Corckuit H.H. mon penaxmmeit [lapdentoeBoit
H.A., Akunonepnoe obmectBo «M3aarensctBo «IIpocBemenney

Knaccuaecknit kype. @usuka 11 kmacce I'. 51 Mskumes, b.b. byxosues, B. M. Hapyrus, yueOHuk
TS 001I1e00pa30BaTENBHBIX YUPEXKACHNH 0a30BbIi 1 YIITyOJeHHBIN YPOBHH, oA peaakmuend H. A.

[NapdentbeBoii. MockBa, "lIIpocsenieHue"

METOAUYECKHUE MATEPHUAJIbBI JJI5S1 YYUTEJISA

Kitaccnuecknii kypce. E.C. Eptotkun, C. I'. Eptotkuna, @uznuka. CaMOCTOATEIbHBIE U KOHTPOJIBHBIE
pabotsr 10 ximace, YuebHoe mocodue ist 001eo0pa3oBaTeNbHBIX OpraHn3annii, ba3oBsiit u
yrayOJsieHHbll ypoBHH, Mocksa, "[Ipoceemenue" 2023,

Knaccuuecknit kype. H. A. [lapdentreBa Coopauk 3amad no ¢usuke 10-11 xmaccer, ba3oerit

ypoBeHb, Mockaa, "lIpocBemienue", 2023.

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH UHTEPHET

https://edsoo.ru/
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C=RU, O="TBOY COLL Ne3""
ou"™ c. Kunenb-Yepkacchbl”,
CN=KO.A. BaHtoxuHa,
E=school3_kch@samara.edu.ru
0095b2d79a52e94245
2021.09.07 10:49:16+03'00'

C=RU, O="TBOY COLLU Ne 3""
ou"" c. KuHenb-Yepkacchol”,
CN=E.H. Endwumosa,
E=school3_kch@samara.edu.ru
0095b2d79a52e94245
2021.09.07 10:49:55+03'00'

C=RU, O="TBOY COLL Ne3""
ou™" c. KuHenb-Yepkacchol”,
CN=H.B. 3uH4eHko,
E=school3_kch@samara.edu.ru
0095b2d79a52e94245
2021.09.07 10:50:21+0300
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