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IHHOACHUTEJIBHASA 3AIIMCKA

[TporpaMma no uznke 6a30BOro YpOBHS Ha YPOBHE CpeqHEro obiiero oopa3oBaHus pazpaboTaHa
Ha OCHOBE TOJIOKEHUH M TpeOOBaHUM K pe3ybTaTaM OCBOCHHUSI OCHOBHOW 00pa30BaTENbHOM MPOTrPaMMBl,
npeacrasieHHbXx B PI'OC COO, a takxke ¢ yu€Tom denepanbHoi pabodeld mporpaMMbl BOCIIUTAHUS H
KOHLEMIMM TpenojaBaHusi ydeOHoro mnpeamera «Pus3uka» B 00pa30BaTENbHBIX OpPraHU3ALMIX
Poccwuiickoii @enepanuu, peamu3yoNMX OCHOBHbBIE 00pa30BaTeIbHBIC POIPAMMBI.

Conepxanue nporpamMmbl 1O (HU3MKE HAMpaBiIeHO Ha (QOPMUPOBAHHE ECTECTBEHHO-HAYYHOH
KapTUHBI Mupa oOy4atommxcs 10—11 kmaccoB npu oOyueHnn ux (u3uke Ha 0a30BOM yPOBHE HA OCHOBE
CUCTEMHO-JISATEIILHOCTHOTO noxoaa. [Iporpamma no ¢usuke coorBercTByeT TpeboBanusm GI'OC COO
K IUIAaHUPYEMBIM JMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM pe3ylbTaTaM OOYy4YEHHUs, a TaKxKe
YUUTHIBACT HEOOXOAMMOCTh peai3alii MEXIPEIMETHBIX CBs3el (PU3MKM C ecTeCTBEHHO-HAYYHBIMH
yueOHBIMU TIpeIMeTaMu. B Hell ompenenstoTcsi OCHOBHBIE LENH U3y4YeHUs] PU3UKH HA YPOBHE CPEIHETO
obmiero o0pa3oBaHHWs, IUIAHUPYEMbIE PE3YJIbTaThl OCBOCHHSI Kypca (U3MKH: JMYHOCTHBIC,
MeTanpeMETHbIC, TPeAMETHBIC (Ha 0a30BOM YPOBHE).

[MporpaMma mo (u3MKe BKIIOYACT:

¢ [UIAaHUPYEMbIC Ppe3yJbTaThl OCBOCHHS Kypca (u3MKH Ha 0a30BOM YpPOBHE, B TOM 4YHCIE

npeMEeTHBIE Pe3yIbTaTh 110 roJaM 00yUYCHUS;

e cogeprkanue yueOHoro npeamMera «Pu3nKkay 1o rogaM o0yueHHs.

O®u3nka KaKk Hayka O HamOoJiee OOIMMX 3aKOHAX TMPUPOMABI, BHICTYNAas B KadeCTBe y4eOHOTO
npeaMera B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaZ B CUCTEMY 3HAaHMH 00 OKpY’KarolleM MHUpe.
konpHBIA Kypc (U3MKM — CHCTEMOOOpa3yIOLIMHA AJISl €CTECTBEHHO-HAYyYHBIX YUEOHBIX NPEIMETOB,
MOCKOJIBKY (pr3HUecKHe 3aKOHBI JeKaT B OCHOBE IPOLIECCOB U SBJICHUHN, N3y4aeMbIX XUMHUEH, ONOJIOTHEH,
¢usnyeckoii reorpadueii u actpoHomueii. Mcnoib30BaHNe U AKTUBHOE TPUMEHEHUE (PU3UUCCKUX 3HAHUIM
OTIpeJieNIsIeT XapaKTep U Pa3BHTHE PAa3HOOOPA3HBIX TEXHOIOTMH B cdepe DHEPreTHKH, TPaHCIOPTa,
OCBOCHHSI KOCMOCa, TOJNYYCHHS HOBBIX MaTEpUaloOB C 33aJaHHBIMU CBOMCTBAMH W JpYrux. M3ydenue
(U3NKU BHOCUT OCHOBHOM BKJIa/I B (DOPMHPOBAaHUE €CTECTBEHHO-HAYYHON KapTHHBI MUpa 00yJaroImuxcs,
B (opMupoBaHHWE yMEHHU MPHUMEHITH HAYYHBIH METOJ| TO3HAHHS TPH BBHINIOJHEHUH HMH YYeOHBIX
HCCJIEI0BAaHUN.

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

Hoes yenocmnocmu. B COOTBETCTBHM C HEM Kypc SIBISETCS JIOTMYECKH 3aBEPIIEHHBIM, OH
COJICP)KUT MaTepual M3 BCEX pa3/ieNoB (U3MKM, BKIIOYAET Kak BOIPOCH KIACCHYECKOH, Tak |
COBpEMEHHO! (PU3UKH.

Hoes ceneparuzayuu. B cooTBeTcTBHMH ¢ HEH Matepuall Kypca (QHU3MKH OOBEIUHEH BOKPYT
¢usnueckux Teopuid. Bemymum B Kypce sBisieTcs (GOpMUpOBaHHE MPEACTABICHHH O CTPYKTYpPHBIX
YPOBHSIX MaTEepHH, BEIIECTBE U ITOJIE.

Hoes eymanumapuzayuu. BEE peanu3anys TpEeANoNaraeT HCIOJb30BaHHE T'yMaHUTAapHOTO
noTeHnuana Gpu3nIeckoil HayKu, OCMBICIICHUE CBSI3U Pa3BUTHUS (GU3UKHU C Pa3BUTHEM OOIIECTBA, a TAKKE
C MHPOBO33PEHYECKUMH, HPABCTBEHHBIMHU M DKOJIOTHYECKUMH MPOOIEMaMHU.

Hoes npuxnaonoil nanpaerennocmu. Kypce hbu3uky mpeamoiaaraeT 3HakOMCTBO € IITUPOKUM KPYTOM
TEXHUYECKUX U TEXHOJIOTMYECKHX MPIIIOKCHUN H3YIEHHBIX TEOPUH H 3aKOHOB.

Hoes sxonoeusayuu peannsyercsi IOCPEACTBOM BBEICHUS FIEMEHTOB COACPIKaHUsI, TOCBAIIEHHBIX
9KOJIOTHYECKUM MPoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C Pa3BUTHEM TEXHUKU M TEXHOJOTHH, a
TaKxke 00CykIeHHs MpoOiIeM paoHaTBFHOTO PUPOAONOIB30BaHMS U SKOJIOTUIECKOM OE30MacHOCTH.

CrepXHEBBIMH 3JIEMEHTaMU Kypca (U3MKH Ha YPOBHE CPETHETO OOIIEro oOopa3oBaHUs SBISIOTCS
¢usnueckue Teopun ((HOpMHpPOBAHUE NMPEACTABICHHNA O CTPYKTYpE MOCTPOEHHA (PHU3MYECKOH 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 peanu3yercsl MpekKAe BCEro 3a CYET
OpraHM3alMy KCIICPUMEHTAIBLHOM IesTeIbHOCTH o0yuaromuxcs. J{iist 6a30Boro ypoBHs Kypca (GU3HKH —
9TO MCIHOJIBb30BAHUE CUCTEMbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIICPUMEHTOB 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,
OCYLICCTBIISICTCS] Y4aCTHUKAMH 00pa30BaTENILHOTO MpOoIiecca UCXOAs U3 0OCOOCHHOCTEH TUIAHUPOBAHUS U
ocHamieHusi kaOuHera ¢usuku. [Ipu 3ToM obOecreunMBaeTCsi OBIAJCHHE OOYYAIOUIMMKCS YMEHUSIMHU
NPOBOJUTH KOCBEHHBIC M3MEPEHHUS, UCCIICOBAHMS 3aBUCUMOCTEH (PU3NYECKHX BEIMYMH U MOCTAHOBKY
OIIBITOB TI0 MTPOBEPKE MPEIUIOKCHHBIX THIIOTE3.

Bonpiioe BHUMaHHE yIENSeTCS PEIICHHIO PacyETHBIX M KayeCTBEHHbIX 3amad. [Ipu stom 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
UHTETPUPYS 3HAHHS U3 Pa3HbIX pa3aesoB. /i KaueCTBEHHBIX 3a]a4 MPHOPUTETOM SIBJISIFOTCS 3aJaHUs HA
00BsCHEHHE TPOTeKaHMs (PU3MYSCKUX SBJICHHNA M IPOLIECCOB B OKPYKAIOUICH XHU3HHU, TpeOyroIue
BBIOOpA (PU3NUECKOI MOJICIH JJIsl CUTYAIMH IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBumn ¢ tpebdoBanusimMu PI'OC COO k MaTepuaibHO-TEXHHYECKOMY OOECIICUCHUIO
y4eOHOro rporecca 0a30BbIi ypOBeHb Kypca (DU3MKH Ha YPOBHE CPEIAHETO 00IIero o0pa3oBaHus JOKEH
U3y4aThCsl B YCIOBHUSX MPEIMETHOrO KaOWHeTa (U3MKU WIM B YCIIOBUSIX WHTETPHPOBAHHOTO KaOWHETa
NpPEMETOB eCTECTBCHHO-HAYYHOTO MWKIa. B KkaOuHeTre (QH3HKH JODKHO OBITh HE00XOIUMOE
7abopaTopHOE 00OpYIOBaHME Ui BBHITIOJIHCHUS YKa3aHHBIX B HporpamMMe Mo (U3UKe YUYCHHYECKUX
MPAKTHYECKUX paboT U AEMOHCTPAIIIOHHOE 000PYTIOBaHHE.

JlemoHcTpauonHoe obopyaoBaHue (POPMUPYETCS B COOTBETCTBHM C MPHHIUIIOM MUHHMATBHOM
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 000OpyIOBaHHE JJISl YYCHHYECKUX TMPAKTHUECKHX paboT (GopMHpyeTcss B BHC
TEMATUYEeCKUX KOMILJICKTOB M O0ECIeUYnBacTCS B pacu€Te OJHOrO KOMIUIEKTa HAa JIByX OOYYaIOIIMXCA.
TemaTHuecKUe KOMIUIEKTHI JJAOOPATOPHOTO 000PYI0BAHUS TOJKHBI OBITH MOCTPOSHBI HA KOMILICKCHOM
UCIIOJIb30BAaHUN aHAJIOTOBBIX U IIU(QPOBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX H3MEPHUTEIILHBIX CUCTEM B
BuJIe U(POBHIX JTab0opaTOpHil.

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

e popMHUpOBaHHE HHTEpeca U CTPEMJICHUS OOYYaIOMIMXCS K HAYYHOMY H3YYEHHIO HPHUPO/IbI,

Pa3BUTHE MX MHTEIUICKTYaJIbHBIX U TBOPUYCCKUX CIIOCOOHOCTEH;
® pa3BUTHUE MPEJCTABICHUI O HAYYHOM METOJIE TMO3HAHUS U (POPMHPOBAHUE HCCIIEIOBATEIBCKOTO
OTHOIIICHHS K OKPYKAIOIINM SIBIICHHSIM;

¢ popMHIpOBaHKE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa H3yueHUs] OCHOB CTPOCHUS MATEPUHU H

byHIaMEHTaIbHBIX 3aKOHOB (PH3UKH;

¢ popmHUpoOBaHKE YMEHUI OOBSCHSTH SBICHHS C HCIOIB30BaHHEM (PH3MYECKUX 3HAHUH U HAyYHBIX

JIOKa3aTeJbCTB;
e popMHUpOBaHKE TMPEACTABICHUI O POMU (DU3UKH ISl PA3BUTHS JPYTHX E€CTECTBEHHBIX HAYK,
TEXHHUKU M TEXHOJIOTHH.

JlocTmkeHne STHX Iieneldl o0ecrieunBaeTcs peleHneM CIEeIyIOMUX 3a1ad B Hpolecce U3ydeHUs
Kypca (H3UKH Ha ypOBHE CPEIHEro 001Iero o0pa3oBaHus:

® IPUOOpETCHNE CUCTEMBI 3HAHUH 00 OOIIMX (QHU3MUYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TCOPUSIX,

BKIIIOYasT MEXaHUKY, MOJCKYSIPHYIO (H3HKY, DIEKTPOJWHAMUKY, KBAaHTOBYIO (H3HKYy U
3JIEMEHTHI aCTPODHUUKH;

e popmMHUpOBaHHE YMEHUN NPUMEHITh TEOPETHYCCKUE 3HAHUS JUIS OOBSICHEHUS (DU3MUCCKUX

SIBTICHUH B IMIPHUPOJIC U JUTS NPUHSATHS PAKTHUECKUX PEIICHUH B TIOBCETHEBHOM KHU3HMU;



® OCBOCHHE CIIOCOOOB PEIICHHUS PA3IMYHBIX 3aJ]au ¢ SBHO 3a/IaHHON (U3UYECKOW MOJIENbIO0, 3a/1ad,
MOJIPa3yMEeBaIONINX CaMOCTOSITENFHOE co37anne (hPM3MUECKOW MOJEIH, aJeKBAaTHON yCIOBHAM
3a/1a4m;

® IOHMMaHUe (PU3UYCCKUX OCHOB M TMPHUHIMIIOB JICHCTBUS TEXHUYECKUX YCTPOKMCTB U
TEXHOJIOTHYECKUX MTPOIECCOB, X BIUIHUS Ha OKPYKAIOIIYIO CPELY;

e OBJaJICHHE METOJAaMH CaMOCTOATENLHOIO IUIAHMPOBAaHUS ¥ TMPOBEACHUS  (PU3MUSCKUX
9KCIEPUMEHTOB, aHAIM3a W MHTEpHpeTalud WHPOPMALH, ONpEAEICHUS AOCTOBEPHOCTH
MOJY4YEeHHOTO pe3ybTara;

® CO3JaHUE YCJIOBHM Ui PAa3BUTHUA YMEHHMM IPOEKTHO-UCCIENOBATEIBCKOH, TBOPUYECKOU
JeSITeTbHOCTH.

Ha usydenue ¢usuku (6a30BbIi YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro 00pa30BaHUS OTBOJUTCS

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

ABJISIETCSl PEKOMEHAOBAHHBIM, YUYHTENb JAeNacT BhIOOP MpOBeACHUs 1abopaTOpHBIX paboT M OMBITOB C
yu€TOM MHAMBUIYAIBHBIX OCOOCHHOCTEH 00yYarOIIXCsl.



COJEP)KAHUE OBYYEHUSA

10 KJIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT0 MO3HAHUS
®uszuka — Hayka O npupoje. Hayunble MerTombl IO3HaHUS OKpyKawolero wmupa. Pomub
9KCIEPUMEHTA U TEOPUH B POLIECCE 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 GOpMUPOBAaHUHM COBPEMEHHON Hay4YHOW KapTHHBI MHUpa, B MPAKTUYECKOM
JIeSITENIbHOCTH JIIOJIEH.

Jlemoncmpayuu

AmnarnoroBsle U IH(HPOBIC H3MEPHUTENBHbBIC TPUOOPHI, KOMITBIOTEPHBIE JATYHKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanuueckoe aBmkeHue. OTHOCHUTEIBLHOCTh MEXAaHMYECKOTro IBrkeHus. Cucrema oOTcuéTa.
Tpaexropus.

[Tepemerenue, CKOPOCTh (CpeIHsISE CKOPOCTh, MTHOBEHHASI CKOPOCTH) M YCKOPEHUE MaTepHAIbHOM
TOYKH, UX MIPOEKIIUH Ha OCH CUCTEMBI KoopauHaT. CIoKeHre IEPEMEIICHUN U CII0XKEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOPEHHOE TMPSAMOJMHEWHOE JBIDKeHWe. ['paduku 3aBHCHMOCTH
KOOpIMHAT, CKOPOCTH, YCKOPEHUSI, ITyTH U TIEPEMEIICHUST MAaTePHAIILHOW TOUYKHA OT BPEMEHH.

CBo0OoHOE TIaieHne. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuneitHoe aBmkeHue. /[BrmkeHne MaTepUatbHON TOYKH IO OKPYKHOCTH C TIOCTOSTHHOM T10
MOJIYIIF0O CKOpPOCTBIO. YTJOBas CKOpPOCTh, IMHEWHas ckopocTh. llepwong w yactoTa oOparmeHus.
LlenTpocTpeMHUTENTLHOE YCKOPEHHUE.

TexHUYecKHe YCTPOWCTBA W NPAKTUYECKOE NPUMEHEHHEe: CIHIOMETp, IBWKCHHE CHApsIOB,
IENTHbIE U pEMEHHBIE TIepeIadn.

Lemoncmpayuu

Mopnenb cucTeMbl 0OTCUETA, WILTFOCTPAINS KHHEMATHIECKUX XapaKTePUCTHUK JIBHKEHUSL.

[IpeoOpazoBanue MBMKESHHN C HCIIOIB30BAHUEM TPOCTHIX MEXAHU3MOB.

[lagenue Ten B BO3MyXe U B pa3peKeHHOM MTPOCTPAHCTBE.

HaGnronenue nenxenus Tena, OpOMIEHHOTO 10| YIIIOM K TOPU30HTY W TOPH3OHTAIBHO.

W3mepenne yckopeHusi CBOOOTHOTO TaICHUS.

Hamnpagnenue ckopocTu npu ABUKEHUU MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHuvle pabomul

M3yueHue HEpaBHOMEPHOTO ABMKEHUS C LIETIBIO OMPEICTICHUSI MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIECHUS MEXAY NYTAMH, MPOUJIECHHBIMU TEJIOM 3a MOCIEI0BaTElbHbIE
paBHbIE MPOMEXKYTKH BPEMEHHU IMpPH PABHOYCKOPEHHOM JBIDKCHHHM C HAYaJlbHOHM CKOPOCTBIO, PABHOMU
HYITIO.

M3yueHue ABUKEHUS IAPUKA B BSI3KOW HKUAKOCTH.
M3yuenune ABMKEHUS Telia, OpOIIEHHOT0 TOPU30HTAIBHO.
Tema 2. /lunamuxa

IIpunuun ortHocutenbHOCTH ['amunes. IlepBeiii 3akoH HeroTona. MHepuuaibHbIE CHCTEMBI
OTCuéTa.

Macca Tena. Cwra. [lpuanmm cyneprmo3unuu cuil. Bropoit 3akoH HeloToHa i1 MaTepHalbHOMN
Touku. Tperuit 3akoH HbploTOHA /1711 MaTepuaibHBIX TOYEK.

3akoH BceMupHoro TsroteHus. Cuina Tskectu. [lepBas KocMHUUECKasi CKOPOCTb.
Cuta ynpyroctu. 3akon ['yka. Bec Tena.



Tpenune. Bugpl Tpenus (mokos, ckoibxkeHus, kadenws). Cunma Tpenusa. Cyxoe Tpenue. Cuia
TPEHHS CKOJIBKEHUS U cHiia TpeHus nokos. Koaddurment tperns. Cruia COMPOTHBIICHUS 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.

TexHudyeckue  ycTpoWCTBa M MNPAKTHUUECKOE MPUMEHEHHWE: TMOAIIMIHHUKH, JBU)KEHHE
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 yCKOpEHHOM MOIBEME U MTAICHUU.

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, BOSHUKAIOIIMX B MIPYKUHE H PE3HHOBOM 00pasiie, oT
ux nedopMarim.

HccnenoBanue ycnoBUid paBHOBECHUS TBEPAOIO TENA, UMEIOIIETO OCh BPAILICHHUS.

Tema 3. 3axonvt coxpanenus 6 mexanuxe

Nmnynsc MaTepuanpbHON TOUYKH (Tena), CUCTEMBl MaTepUalbHBIX TOYeK. Wmmynbc cHibl u
M3MEHEHUE UMITYJIbCa TeNld. 3aKOH COXPAaHEHUS UMITyJIbca. PeakTUBHOE JBUXKEHUE.

PabGora cunbl. MOLIHOCTD CHIIBI.

Kunerndeckas sHeprusi MaTepuaabHON TOYKH. Teopema 00 N3MEHEHNH KHHETUYECKOW DHEPTHH.

[lorentmaneHass »Heprus. [loTeHiumanbHas »Heprus ynpyro neOpMHUPOBAHHOW TMPYKHUHEIL.
[loTeHnmanbHas YHEPTHS TeNa BOJIM3H MTOBEPXHOCTH 3eMITH.

[loTreHnmanbHbIe 1 HEMOTEHIIMATBLHBIE CHITBL. CBSI3b pabOTHl HETIOTEHIIMATIBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKON SHEPTHH CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUUECKOW SHEPIHUU.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuuecKkue ycTpoiCcTBa U MPAKTUYECKOE MPUMEHEHHUE: BOAOMET, KONEP, MPYKUHHBIN MTUCTOJIET,
JIBIKEHUE PaKeT.

Lemoncmpayuu

3aKOH COXPaHEHUS UMITYJIbCa.

PeakTuBHOE NBUKEHUE.

[lepexox moTeHUMANBHOW SHEPTUH B KWHETUYECKYIO U 00paTHO.

Yuenuueckuil sxcnepumenm, 1abopamopHuvle pabomul

NzyueHne abCOMOTHO HEYIIPYTOro yiapa ¢ MOMOIIBIO JIBYX OJMHAKOBBIX HUTSHBIX MAsTHUKOB.

WccnenoBanne cBsizn pabOTHl CHIIBI C M3MEHEHHMEM MEXaHHYEeCKON SHEpruH Tella Ha TpuMepe
pacTsDKEeHUS] pe3NHOBOTO KTyTa.

Paznen 3. MoJekyasipHas pu3nka U TepMOAUHAMHUKA
Tema 1. Ocnogbl 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 TENI U OOBSCHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ITHUX
Mojeneit. Macca u pasmepsl MoJiekys. KonudecTBo BemectBa. [locTosiHHas ABorajipo.
TemnoBoe paBHoBecue. Temnepatypa u e€ uamepenue. [llkana remneparyp Lenbcus.



Mopens wuaeanpHoro rasa. (OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KMHETHYECKOH TEOpHUHU
UAeanbHOro Taza. AOCOMIOTHasl TemIeparypa Kak Mepa cpeJHed KWHETHYEeCKOW DHEPruH TEIIOBOTO
nBrkeHus dactul] rasa. llkana temnepatyp KenbBuna. 'azoBble 3akoHBI. YpaBHeHue MeHpaeneeBa—
Knaneipona. 3akon JlansToHa. M30mporiecchl B H1€aIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM BEIIECTBA.
I'paduueckoe npencraBaeHne H30IPOLIECCOB: U30TEpPMa, H30X0pa, n300apa.

TexHMUECKHE YCTPOWCTBA U IPAKTHUECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BellecTBa, (hoTorpadmu MOJIEKYNl OpraHuYecKuX
COEIHECHU.

OnbITel 10 TU¢PY31N KUAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO IBH)KECHUSL.

Mogens onbita LTepHa.

OnbIThI, JOKA3BIBAIOIIUE CYIIECTBOBAHNE MEXMOIEKYJISIPHOTO B3aUMOIeHCTBYS.

Mojiens, WITIOCTpUpYIOLIas IPUPOLY JAaBICHUS ra3a Ha CTEHKH COCyaa.

OnBIThI, WILTIOCTPUPYIOIIUE YPAaBHEHNE COCTOSIHUA UAEATIBHOTO T'a3a, U30IPOIIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomoi

OmnpeneneHne Macchl BO3[yXa B KIACCHOW KOMHATE€ HAa OCHOBE M3MEpPEHHUH 00bEMa KOMHATHI,
JIaBJICHUA U TeMIIepaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXKy TapaMeTpaMu COCTOSHUS Pa3pex eHHOI o rasa.

Tema 2. Ocrosbl mepmoouHamurku

TepMmonnHaMuveckast cucreMa. BHyTpeHHsISI DHEPTUs TEPMOIUHAMHYECKON CHUCTEMBI U CITOCOOBI
e€ m3meneHns. KommuecTBo TemnmoTel U paboTta. BHyTpeHHSS SHEPrus OAHOATOMHOTO HEalbHOTO Ta3a.
Bunb! Temonepenayn: TEIIONPOBOAHOCTh, KOHBEKITUS, U3ITyICHUE. Y IeTbHas TEITOEMKOCTh BEIIeCTBA.
KonuuecTBO TEIIOTHI pU TeIUIoNepeaye.

[lonsitue 06 amgmabatHOM mpomecce. IlepBriit 3akoH TepmomuHamuku. llpuMeHeHHe mnepBoro
3aKOHA TEPMOJWHAMUKH K M3omponeccaM. | padnyeckas nHTEpripeTanus padboTHI rasa.

Bropoii 3akoH TepmoauHaMukn. HeoGpaTuMocTh IpoIieccoB B IpUpPOJIE.

TenmoBsie Mamuebl. [lpuHIMNBL MeHCTBUS TeruioBBIX MammH. [IpeoOpazoBaHus »HEprum B
TEIUIOBbIX MamnHax. Koadduiment mone3Horo neiictBus TterioBod Mammebl. [ukn Kapao m ero
KOA(PGUITUEHT TIOJIE3HOTO JIEHCTBHS. DKOIOTHUECKHE TIPOOIEMBI TETIOIHEPTETHKH.

TexHUYecKre yCTPOWCTBA M IPAKTHYECKOE IMPUMEHEHHWE: JBHTaTellb BHYTPEHHErO CropaHus,
OBITOBOM XOJIOAUIBHUK, KOHIUIIHOHED.

Lemoncmpayuu

W3meHeHne BHYTpeHHEW SHEPIryu Tella IPU COBEPLICHUH paboThI: BBIIET NPOOKK U3 OYTBHUIKH TOA
JefCTBUEM  CXKAaToro BO3AyXa, HarpeBaHue dS¢upa B JaTyHHOH TpyOke myTéM  TpeHus
(BUIEOAEMOHCTpALIUS).

W3MeHeHre BHYTpeHHEH SHEPTUH (TeMIepaTypsl) Teja Ipy TeIuionepeaaye.

OnbIT M0 aAMabaTHOMY PACHIMPEHHUIO BO3AyXa (OMBIT C BO3LYIIHBIM OTHUBOM).

Mopnenu napoBoii TypOUHBI, [BUTATENS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, rabopamoptule pabomol

M3mepenue yaenbHON TENIOEMKOCTH.

Tema 3. Azpezamnbie cocmoanusa eeujecmea. Mazosvie nepexoovl

[TapooOpa3oBanre u KoHJAeHcanus. Mcnapenue u kuneHue. AOCOIIOTHAasE M OTHOCHUTEIIbHAS
BJI@XKHOCTh BO3Ayxa. HacelmeHHsld map. YaenpHas TeIUIOTa MapooOpa3oBaHUsA. 3aBUCHUMOCTH
TEMIIEPaTyphl KUIIEHUS OT TaBICHHUS.

Tsépnoe Teno. Kpucrammmaeckue u aMmopdHbIe Tena. AHI30TPONHS CBOMCTB KpUCTAILIOB. JKuakue
kpuctayuiel. CoBpeMeHHbIe MaTepuaibl. [ImaBienne  kpucTammu3anus. Y IenbHas TEIUIoTa IJIaBICHUS.
CyOmmmartusi.

YpaBHeHHE TEIIIOBOTO OaaHca.



TexHudeckue ycTpoiCcTBa U MPAKTUUECKOE MPUMEHEHHE: TUTPOMETP U MICUXPOMETP, KaIOPUMETD,
TEXHOJIOTUH MOJYYCHHS] COBPEMEHHBIX MaTEpPHAJIOB, B TOM YHCJIC HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIICHHBIX TApPOB.

Kunenue npu NoOHM>KEHHOM JAaBICHUM.

Crioco0bl U3MEPEHHUS BIKHOCTH.

HaGnronenue HarpeBaHus U IDIABJICHUS KPUCTAUIMYECKOTO BEIIECTRA.

JeMoHCTpalus KpucTaioB.

Yuenuueckuil sxcnepumenm, nabopamopHuvle pabomol

N3mepeHne 0THOCUTETBHOM BIAXXHOCTH BO3AyXa.

Pasnen 4. DnekTpoaunaMuka

Tema 1. Inekmpocmamuxa

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

Bzaumoneiicteue 3apsgoB. 3akoH Kynona. TodeuHBI 3MEKTPUYECKUN 3apsii. DIEKTPUUECKOE
nosie. Hanpsbk€HHOCTD AniekTpuuyeckoro noss. IIpuHimn cynepno3uuuu 31eKTpUdecKux noiei. Jlnaum
HaANPsKEHHOCTH 3JEKTPUIECKOTO MOJIS.

Pabota cun asnekrpoctatmueckoro moiisi. [lorennman. Pasnocts mortenuumanos. [IpoBomHuku u
JTUAJIEKTPUKH B 3JIEKTPOCTaTHYECKOM ToJje. JuaaekTpuieckas IpOHUIAeMOCTb.

OnekrpoémkocTh.  KoHaeHcaTop. ONEKTpOEMKOCTh  IUIOCKOIO  KOHAECHCATOPA.  DHEPrus
3apsDKEHHOT0 KOHZIGHCAaTopa.

TexHHueckre yCTPOMCTBA M  TPAKTHYECKOE NPUMEHEHHE: 3JEKTPOCKOI, BIIEKTPOMETD,
3JIEKTPOCTATHUYECKAsl 3alIUTa, 3a3eMJICHHUE 3JEKTPONPUOOPOB, KOHAEHCATOP, KONMPOBAIBHBIH amlmapar,
CTpYUHBII NpUHTED.

Lemoncmpayuu

YCTpOoHCTBO M PUHINI JEUCTBHA DIIEKTPOMETPA.

BsanmMoneiicTBrue HadJIEKTPU30BAHHBIX TEIL.

DJeKTprUYEecKoe 1oJIe 3apsHKEHHBIX Tell.

ITpOBOAHMKH B 3JIEKTPOCTATUYECKOM IIOJIE.

OneKkTpocTaTuyeckas 3aluTa.

JM3IeKTPUKH B 3JIEKTPOCTATUIECKOM I10JI€.

3aBHCUMOCTb JIEKTPOEMKOCTH INIOCKOTO KOH/IEHCATOpa OT IUIOILAAN IUIACTHH, PACCTOSHUS MEX Y
HUMH U TUDJICKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, rabopamopmuvie pabomsi

N3mepenne 3neKTpoEMKOCTH KOHJEHCATOpA.

Tema 2. llocmoannwtii 3n1exkmpuyeckuil mox. Toxu 6 paznuunsix cpedax

ONEKTPUYECKUN TOK. YCIIOBUSL CYLIECTBOBAHHUS 3JeKTpuueckoro Toka. Mcrounuku toka. Cuna
TOoKa. IIOCTOSAHHEIN TOK.

Hampsoxenne. 3akorn OMa 11 y4acTKa HemnH.

DNEKTPUYECKOE COMPOTHBIICHHUE. YAETbHOE COMPOTHBIEHHE BemecTBa. llocnemoBarensHoe,
napajuieIbHOe, CMEIIaHHOE COeTMHEHHE TPOBOHUKOB.

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

DONEeKTPOABMKYINAS CHJTa i BHYTPEHHEE CONPOTUBIICHNE NCTOYHHKA TOKA. 3aK0H OMa ISl TIOJTHON
(3aMKHYTOI) 3NeKTprudecKoi mermu. KopoTkoe 3aMbIKaHMeE.

DNEeKTpOHHas TPOBOJUMOCTh TBEPIABIX METAIJIOB. 3aBHCHUMOCTH COIPOTHBICHHS METAIJIOB OT
temmeparypsl. CBEpXIIPOBOAUMOCTb.

DnexTpuyecKuil TOK B BakyyMme. CBOWCTBA DJIEKTPOHHBIX ITYYKOB.



[HonynpoBoguuku. CoOCTBEHHAs! U IPUMECHAs MPOBOAMMOCTD MOTYNPOBOAHUKOB. CBOHCTBa p—N-
nepexoaa. [lomynpoBoJHHUKOBBIE TPUOOPHI.

ONeKTpUYECKUI TOK B pPacTBOPaxX M pacIulaBax 3JIEKTPOIUTOB. DJIEKTPOIUTHYECKAS TUCCOLHAIUS.
ONeKTponu3.

OnekTpuyeckuil TOK B razax. CaMOCTOSATENbHBI W HECAaMOCTOSATENBHBIM pa3psan. MoHus.
IIna3zma.

TexHn4yeckre ycTpoWcTBa M MpaKkTUYECKOe IPHUMEHEHHE: aMIIepMETpP, BOJIBTMETP, PpPEeocTar,
WCTOYHUKU TOKA, JJIEKTPOHArpeBaTeNbHbIC MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP
COIIPOTHBIICHHS, BaKyyMHBI JAHOJ, TEPMHUCTOPBHI M (OTOPE3UCTOPHI, MOIYHNPOBOAHUKOBBIA AHOI,
raJbBaHUKA.

Jlemoncmpayuu

N3mepenue cumbl TOKa U HAIPSKEHUS.

3aBUCUMOCTH CONPOTUBIICHUS LMWJINHAPUYECKUX NMPOBOAHUKOB OT JJIMHBI, IUIOMIAIN TOIEPEYHOTO
CEYEeHUs U MaTepuaa.

CMenianHOe COeIMHEHUE TPOBOAHHUKOB.

IIpsimoe u3MepeHue 3MeKTpoABIKYIIEeH cuibl. KopoTkoe 3aMblkaHNe TajJIbBaHUUECKOTO 3J€MEHTa
U OLICHKA BHYTPEHHEI'O COIPOTUBIICHUS.

3aBUCHMOCTH CONPOTHUBIIEHHS METAIJIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsit 1 IpOBOAUMOCTD BO31yXa.

OOHOCTOPOHHSSA NPOBOAUMOCTD AUOAA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomsi

N3ydeHne cMemaHHOro COSUHEHNS PE3UCTOPOB.

N3MepeHue 3JIeKTpOABMKYIIEH CHIIBI HCTOYHUKA TOKA U €70 BHYTPEHHETO COIIPOTHUBIICHUS.

Habmtonenue siekrponusa.

Me:xnpeaMeTHbIe CBA3H

Nzyuenne xypca ¢usukun ©0azoBoro ypoBHS B 10 Kkjacce ocymecTBisieTcs € y4€TOM
COJEepPKATENIbHBIX MEXIPEIMETHBIX CBS3€H ¢ KypcaMH MaTeMaTHKH, OMOJOIMH, XUMHH, Teorpaduu u
TEXHOJIOTHH.

Mesicnpeomemnvle nonsimusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAYYHOrO ITO3HAHUS: SIBIICHHE,
Hay4Hbld (akT, rumnoresa, (uU3MUecKas BeIMYMHA, 3aKOH, TEOpHs, HaONIOJCHHE, SKCIIEPUMEHT,
MOJIETTMPOBaHNE, MOJEINb, U3MEPEHUE.

Mamemamuka: pelleHHE CUCTEMBbl YpaBHEHMH, JMHeWHas (yHKuus, nmapabona, runepodosa, ux
rpauKy M CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIMU: CHHYC, KOCHUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOMKAECTBO, BEKTOPHI M MX NMPOEKLIMU Ha OCH KOOPJMHAT, CII0KEHUE BEKTOPOB.

buonoeus: Mexanuueckoe ABMKEHHE B XKHUBOH mpupoae, TudQy3usi, 0CMOC, TEINIOOOMEH KHUBBIX
OpraHu3MoB (BHIbI TEIUIONEPEIauH, TEIUIOBOE PAaBHOBECHE), JIEKTPUUIECCKUE SIBIICHHS B )KUBOW IIPUPOJIE.

Xumusi: JACKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJb BEIIECTBA,
MOJIIpHAsl Macca, TEMJIOBBIE CBOWCTBA TBEPIBIX TEJ, KUAKOCTEH M Tra3oB, DJIEKTPUUECKHUE CBOWCTBA
METAaJUIOB, MIEKTPOIUTHYECKAS] TUCCOLUALUS, TaJIbBAHUKA.

Teoecpaghus: BIAXKHOCTH BO3/yXa, BETPHI, 0apOMETpP, TEPMOMET.

Texnonocusa: mpeoOpazoBaHWE [BWKEHWHA C WCIONb30BAaHWEM MEXaHW3MOB, YYET TpPEHHUS B
TEXHHKE, TOAIINITHIKH, UCTIOIH30BAHNE 3aKOHA COXpPAHEHMS HMITYJIbca B TEXHUKE (pakeTa, BOJOMET U
JIpyTHe), ABUTaTellb BHYTPEHHETO CrOpaHHsd, MapoBas TypOWHA, OBITOBOW XOJOIMIBHHUK, KOHIUIIMOHED,
TEXHOJIOTHH IOJIY4YECHHsI COBPEMEHHBIX MAaTEPUAIOB, B TOM YHCIIC HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH,
NIEKTPOCTaTHUUECKasl  3alUTa, 3a3€MJICHHE 3JIEKTPOIPUOOpPOB, KCEPOKC, CTPYHHBIH IpPHUHTEP,
JJIEKTPOHArpeBaTe/IbHbIe IPUOOPHI, HEKTPOOCBETUTEIBHBIC TPUOOPHI, FATbBAHMUKA.

11 KJIACC



Pa3nen 4. DnekTponHaMHKa

Tema 3. Maznummnoe none. InekKmpomazHumnan UHOYKyus

[TocTosiHHbIe MarHuTHL. B3aummonelcTBHE MOCTOSIHHBIX MarHutoB. MaruutHoe mojie. Bektop
MarHUTHOW WMHAYKIMH. [IpUHIUN Cynepro3uiuyl MarHUTHBIX Moyiel. JIMHUM MarHUTHOW WHAYKIIUU.
KapTuna nuHUl MarHUTHOW WH]TYKITUH TTOJIS TOCTOSTHHBIX MAarHUTOB.

MarauTtHoe 1oJie TPOBOIHUKA ¢ TOKOM. KapTuHa TUHMIA MHAYKIIMA MarHATHOTO MOJIS JJIMHHOTO
IPSIMOTO TMPOBOJHUKA M 3aMKHYTOT'O KOJIBLIEBOIO MPOBOAHHUKA, KAaTylmIkKu ¢ TokoM. OmbIT Dpcrena.
B3aumopeiicTBruE TPOBOJHUKOB C TOKOM.

Cuna Amriepa, e€ MOAYJIb U HalpaBJICHUE.

Cuna Jlopenma, e€ Moaynb U HampaBieHue. [[BrkeHue 3apspDKEHHOM 4YacTUIBI B OJHOPOTHOM
MarHuTHOM moJie. Pabora cuiibl Jlopenia.

SlBneHMe  3NMEKTPOMArHUTHOW — MHIYKIUH. [loTOK  BekTOpa  MAarHUTHOW  WHAYKIIUU.
DNEeKTPOABIKYIIAS CHJIa MHIYKITUU. 3aKOH 3JIEKTPOMarHuTHOU HHAYKIuu Dapasest.

Buxpesoe anekTpuyeckoe mosie. DIESKTPOABIDKYIINAs CHJIa UHIYKIIUU B IPOBOJIHUKE, IBIDKYIIIEMCS
MOCTYIATEIHHO B OJJHOPOJIHOM MarHUTHOM IIOJIC.

IIpaBuno Jlenna.

NHayKTUBHOCTS. SIBIEHUE CAMOMHIIYKIIUN. DIEKTPOIBIIKYIIAS CUIa CAMOUHTYKITHH.

DHeprusi MAarHUTHOTO TIOJIS KaTYIIKU C TOKOM.

DNeKTPOMarHuTHOE TI0JIE.

Texnudeckue  yCTpOHCTBA W MPAKTHUYECKOEC  TPUMEHEHHE:  TOCTOSIHHBIC  MAarHHTEHI,
AIIEKTPOMATHUTEHI, SIIEKTPOIBUTATEIh, YCKOPUTEIN dIIEMEHTAPHBIX YaCTHII, HHTyKI[HOHHAS T1€Yb.

Lemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHUE 3JEKTPOHHOTO ITy4YKa MATHUTHBIM ITOJIEM.

JIvHMHM WHAYKIUYA MarHUTHOTO TIOJIS.

Bs3aumopeiicTBre 1ByX MPOBOJHIUKOB C TOKOM.

Cuna Amnepa.

HetictBue cuibl JIopeHIa HA HOHBI AJIEKTPOJIUTA.

SIBneHne AMeKTPOMAarHUTHOW WHAYKITUH.

[IpaBuio Jlenna.

3aBUCHMOCTb DJIEKTPOJIBIKYIIEH CHIIBI HHIYKITUH OT CKOPOCTH M3MEHEHUSI MarHUTHOTO TIOTOKA.

SIBneHne caMOMHAYKIINY.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

W3y4eHre MarHuTHOTO MOJISt KATYIIKU C TOKOM.

HUccnenoBanue neiicTBUS TOCTOSHHOTO MarHuTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS AIEKTPOMArHUTHON HHYKIIHH.

Pasnen 5. Kosiebanusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUmHbIe KOAeOaHUA

Konebarenpnas cucrema. CBoOojHbIE MexaHWYecKHe KojeOaHus. [apMoHWYEcKHe KoJeOaHusl.
ITepuon, yacrora, amiuiutyna u (aza konebanuit. [IpykuHHBIA MasTHUK. MaTeMaTHYECKUN MasTHUK.
YpaBHeHHe rapMOHHYECKHX KoseObanuii. [IpeBpalieHre sHepruy pu rapMOHUYECKUX KOJIeOaHMSIX.

Konebarenpupiit  koHTYp. CBOOOMHBIE  DJIEKTPOMAarHWTHBIE KojeOaHWS B HACAITHHOM
Ko1e0aTeIbHOM KOHTYPE. Amnanorus MCXKAY MEXaHUYCCKMMU H OJJICKTPOMArHUTHBIMH KOJIEOaHUSIMH.
®opmyna TomcoHa. 3aKOH COXpaHEHHUS SHEPTUH B HJICATBHOM KOJIe0aTEIbHOM KOHTYPE.

IIpencraBienne o 3aryxalommx KojeOaHWAX. BBIHYyXIeHHBIE MeXaHWYecKHe KOleOaHuUs.
Pesonanc. BeiHyKIeHHbBIE 2IEeKTPOMAarHUTHEBIE KOJIeOaHusI.

Ilepemennbrit Tok. CHHYCOMTANBHBIA TEPEMEHHBIA TOK. MOIMHOCT, TIEPEMEHHOTO TOKA.
AMIUITUTYIHOE U JeMCTBYIOIIEE 3HAYSHIE CHIIBI TOKA M HATIPSDKEHUSI.



Tpanchopmartop. IIpomsBojcTBo, mepemadya ¥ MOTPEOJICHHE AIEKTPUYECKOH  3HEPTUU.
DKOJIOTMUECKUE PUCKU MPU MPOU3BOACTBE IEKTpodHeprun. KyapTypa UCHoNb30BaHUs SIEKTPOIHEPTUU
B [TIOBCETHEBHOM KU3HU.

TexHudeckue yCTPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: HJICKTPUUECKUM 3BOHOK, TeHepaTop
MEPEMEHHOT0 TOKA, TUHUH JICKTporepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoJIeOATeIbHOH CHUCTeMbl (NIPYKHHHBIA WJIM MaTeMaTHYeCKUN
MAasITHUK).

HaGnronenue 3aTyxarmux KoineOaHuii.

HccnenoBanue CBOWCTB BBIHYKICHHBIX KOJICOAHUM.

HaGnronenue pezoHanca.

CBOOOIHBIC AJICKTPOMArHUTHBIC KOJICOAHUSI.

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

Pe3onanc mnpu moOcCIeAOBATEIFHOM COCAMHCHUU PE3UCTOpa, KATYIIKH WHAYKTUBHOCTH U
KOH/JIEHCATOopaA.

Mopenb TUHUH 3JEKTPOTIepEaaun.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

Hccnenopanre 3aBUCHMOCTH TEPUOJIAa MAJIBIX KOJICOAHUH Ipy3a Ha HUTH OT JUIMHBI HUTH M MacChl
rpy3a.

HccnenoBanue MepeMEHHOrO0 TOKA B LEMU U3 IMOCIEIOBATENBHO COEIMHEHHBIX KOHIEHCATOpa,
KaTYLIK{ U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHumnble 60 1Hbl

MexaHnyeckue BOJHBL, yCIOBHs pacnpoctpaHeHusa. [lepuon. CkopocTh pacnpoCTpaHEHUs U
JuTHA BONHEL [lomepeunsie u mpoionsHbIe BONHBL VHTEpdepeHus u mudpakiws MeXaHHIeCKUX BOJIH.

3Byk. CxopocThb 3ByKa. I poMkocTs 3ByKka. BeicoTa ToHa. TemOp 3ByKa.

OJIEKTPOMAarHUTHBIE BOJIHBI. YCJOBHUSL M3IYYEHHUS JJIEKTPOMArHUTHBIX BOJH. Bzaumuas
opueHTanusa BekTopoB E, B, V B snextpomarnuTHON BOdHE. CBOWCTBAa AIIEKTPOMArHUTHBIX BOJIH:
OTpakeHWe, MPEIIOMIICHUE, MOJSIpU3alys, qudpakuus, naTepdeperius. CKopocTh IMEKTPOMArHUTHBIX
BOJIH.

[Ikana 3meKTpOMarHuTHBIX BOJIH. [[puMeHeH e AIeKTPOMarHUTHEIX BOJIH B TEXHUKE U OBITY.

[IpuHIUMIBEI paaAUOCBsI3U U TeNEeBUICHUA. Paquonokanusi.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPe/Ibl.

TexHudeckue yCTpPOMCTBA M MPAKTHUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
YIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAMIIMHE, pajgap, paauoNpuEMHUK, TEJIEBU30p, AHTEHHA,
tenedon, CBYU-neus.

Lemoncmpayuu

OO0pazoBaHue U PacIpOCTPaHEHUE MONIEPEYHBIX U TPOIOJIEHBIX BOJH.

Konebnromieecs Teno kKak MICTOYHUK 3BYKA.

Habumroienue oTpaxeHus U IPEIOMIICHUS MEXaHUYECKUX BOJIH.

Ha6monenue uarepdepeHnnu u 1udpakiiud MEXaHHUSCKUX BOJITH.

3BYKOBOI pe30HAHC.

HaGuroieHue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOM M YaCTOTON KOJIeOaHUH.

HccnmenoBanne CBOWCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPaKEHHUE, IPEIIOMIICHHE, MOJSIPU3aIlns,
TUuQpakiys, nHTepdepeHIus.

Tema 3. Onmuka

T'eomerpuueckas ontuka. IIpsMonuHeliHOE paclpocTpaHEeHHWE CBETa B OJHOPOAHOU cpene. Jlyd
cBeTa. ToueUyHbI HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaXkeHUs cBeTa. [locTpoeHne n300pakeHNH B IIIOCKOM 3epKalie.



[Ipenomnenue cBera. 3aKoHBI TpeNoMIIeHHs cBeTa. AOCONIOTHBIM MOKa3aTeslb MPETOMIICHUSI.
IlonHoe BHyTpeHHee oTpakeHue. [IpeaenbHbIil yroi MOMHOT0 BHYTPEHHETO OTPayKEHUs.

Hucnepcus cBera. CioxHbIl cocTaB 6enoro cera. L{BeT.

Cobupatoniue U pacceuBaromue JUH3bL. ToHKas nrH3a. POKyCHOE paccTOSHUE W ONITUYECKAs CHIla
TOHKOH nuH3bL. [TocTpoeHne n300paskeHuid B COOMPAIOIINX M pacCenBalOMmuX JuH3ax. PopMmyna TOHKOH
JIMH3BL. YBEJIWYEHNE, 1aBaeMOe JTHMH30M.

IIpenensl npUMEHMMOCTH TEOMETPUYECKON ONTHUKH.

BonnoBas ontuka. MuTepdepeHuus cBera. KorepeHTHbIE WCTOYHUKH. YCJIOBUSI HAOIIOACHUS
MaKCUMyMOB W MHUHHMYMOB B HHTep(EpPEHIHOHHON KapTUHE OT ABYX CHH(Aa3HBIX KOTEPEHTHBIX
HCTOYHUKOB.

Hudpaxnus ceeta. Judpaknuonnas pemeérka. Y cnoBue HaOMOACHUS TJIABHBIX MAaKCUMYMOB MPH
najiecHN MOHOXPOMAaTHYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

Ilonsipusanus ceera.

TexHuueckre ycTpoiicTBA M NPaKTUYECKOe MPHUMEHEHHE: OYKH, Jyna, ¢oroammnapar,
MPOCKIMOHHBIA anmapar, MHKpPOCKOI, TEJIECKOI, BOJOKOHHAs OINTHKA, IOu(pakiuoHHAs pemérka,
TOJIIPOU.

Jlemoncmpayuu

[MpssMonHEHOE pacpoCTpaHEHUE, OTPAKEHHE U MpeoMileHHe cBeTa. ONTHYECKHE TPUOOPHL.

IlonHOE BHYyTpeHHEE OTpakeHne. Mojienb CBETOBO/IA.

HccnenoBanue cBOMCTB M300paKEHUA B JIMH3AX.

Mogenu MUKpOCKOIa, TEIECKOIA.

HabGmronenue naTepdepeHnny creta.

HabGnronenue mudpaknuu ceera.

Habmionenue aucnepcuu ceera.

[Tony4eHue crekTpa ¢ HOMOLIBIO IPU3MBI.

[Tony4eHue crekTpa ¢ HOMOLIBbIO JUPPAKIHOHHON PEIIETKH.

Habmionenue nmomnsipuzauu cBera.

Yuenuueckuii sxcnepumenm, rabopamopmuvie pabomsi

W3mepeHne nokaszaress NpesIOMIICHHS CTEKJIA.

HccnenoBanne cBOWCTB N300pakeHU B TMH3AX.

Habmionenue aucnepcuu ceera.

Pasnen 6. OCHOBBI cClieIHATIBLHON TEOPHH OTHOCHTEJILHOCTH
I'paHunel  mpUMEHMMOCTH — KiacCHMUecKoM MexaHukH. [locTymaTel —crnenuanbHOM — Teopuun
OTHOCUTENIbHOCTH: MHBAapPHAaHTHOCTb MOAYJS CKOPOCTH CBE€Ta B BaKyyMe€, NPHUHLUI OTHOCHUTEIBbHOCTH
OWHIITEWHA.
OTHOCUTENBHOCTh OTHOBPEMEHHOCTH. 3aMENJICHNE BPEMEHH 1 COKPAIICHUE ITTUHBI.
OHeprus U UMITYJIbC PEISTHBUCTCKOMN YaCTHIIBI.
CBs13p Macchl C SHEPrUEN U UMITYJICOM PEISITUBUCTCKOMN YaCTHUIIBI. DHEPTHS MOKOS.

Pasznen 7. KeantoBas ¢pusuka

Tema 1. Inemenmol K6AHMOB0U ONMUKU

®otonsl. Dopmyina [lnanka cBs3u 3HEprin (HOTOHA C €T0 YACTOTON. DHEPTHS U UMITYJIbC (POTOHA.

OtkpeiTie u uccnenoBanue oroddderra. Ombitet A. I'. CroneroBa. 3akoHbl GoTOdIDdEKTA.
VpaeHenue Duininreiina 11t Gporospdekra. «Kpacuas rpanuna» dhorosddexra.

Jasnenue cera. OneIThl 11. H. JIeObenena.

XUMHUYECKOE AEICTBUE CBETA.

TexHUUECKHE yCTPOMCTBA M MPAKTHIECKOE MPUMEHEHHE: (POTOAIEMEHT, POTOJATUHK, COTHEUHAS
OaTapesi, CBETOIHOI.

Jlemoncmpayuu



®DoT0o3PPeKT Ha yCTAaHOBKE C IMHKOBOM TIACTUHOM.

HUccnenopanue 3akoHOB BHenTHero (poTtodddekra.

Cseroauon.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiThl Pesepdopaa mo paccesHuio o -yactuu. [lmanerapHas mopenb
atoma. [loctynatel bopa. M3nyuenne u mornomeHne (OTOHOB MpH MEpexoje aToMa C OJHOTO YPOBHS
3HEpruM Ha Apyroil. Buasl cnekTpoB. CekTp ypoBHEN SHEPIHH aTOMa BOJIOPO/aA.

Bonnogsie coiicTBa yactuil. Bonusl ne bpoitns. KopnyckynsipHO-BOTHOBOH Ayamu3M.

CHOHTaHHOE U BBIHYXJIEHHOE U3Iy4YECHHUE.

TexHNUECKHe YCTPOWCTBA M MPAKTHUECKOE MPUMEHEHHE: CHEKTPaIbHBIN aHauu3 (CIIEKTPOCKOI),
na3ep, KBAaHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Monenb onbiTa Pesepdopna.

Omnpenenenye AIUHBI BOJIHBI J1a3epa.

HabnroneHue muHEHYaThIX CIIEKTPOB H3TyUYCHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

HaOmroneHue mMHEHYaToro CrekTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTHI, JOKA3bIBAIOLINE CIOXKHOCTh CTpoeHHs siapa. OTKpBITHE PpaAnOaKTHBHOCTH.
Omnwitel Pezepdopaa mo ompeneneHnto cocTtaBa paanoakTUBHOTO m3inydeHus. CBoiicTBa anmb(a-, OeTa-,
raMMa-u3inydeHus. BiusiHue paguoakTHBHOCTH Ha JKUBBIE OPraHU3MBI.

OTkpeiTHE IpoTOHA U HeWTpoHa. Hyxiionnas moxens siapa ['erizenbepra—lBanenko. 3apsaa sapa.
MaccoBoe uuncio sipa. M30Tonsl.

Anbda-pacnan. ONEKTPOHHBIH M TO3UTPOHHBIA Oera-pacmaa. ['amma-uzmydeHue. 3akoH
PaluoaKTUBHOTO pacnaja.

OHeprus CBA3M HYKJIOHOB B sizipe. Snepubie cuibl. Jledext maccol sapa.

SAnepubie peakuun. Jlenenue u CUHTE3 sIep.

Snepuwiii peakrop. TepmosimepHbiii cuHTe3. [IpoOneMbl W MEPCHIEKTHBBI SIIEPHON SHEPTETHKH.
DKOJIOrH4eCcKUe acCleKThl SIepHON SHEPIeTHKH.

OneMeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.

MeToapl HaOIIOAECHUS U PErUCTPALMN JIEMEHTAPHBIX YaCTHII.

OyHnaMeHTaNbHbBIE B3aUMOACHCTBHA. ENQMHCTBO (hM3HMUecKoil KapTHHBI MUPA.

TexHrn4yeckre ycTpolcTBa U MPakTUUECKOE MPUMEHEHHE: JO3UMETp, KaMepa BuibcoHa, simepHbIi
peakrop, aroMHasi boM0a.

Lemoncmpayuu

CuéTunK HOHM3UPYIOIIKX YaCTHII.

Yuenuueckuii sxcnepumenm, rabopamopmuvie pabomsi

HUccnenoBanne TpekoB yacTHil (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JneMeHTHI ACTPOHOMUHM M ACTPOPUIUKH

Oralibl pa3BUTHs aCTPOHOMHUU. [IpuKIaHOE U MUPOBO33PEHUYECKOE 3HAYCHUE AaCTPOHOMHUH.

Bupn 3Bé3mH0T0 HeOa. Co3Be3us, IpKUe 3BE3MBI, TUIAHETH, IX BUIUMOE JIBIKCHHE.

ConHeuHas cuctema.

Comnne. ConHedHass akTUBHOCTh. Mcrounuk sHepruu CojHIla W 3BE3M. 3BE3ABI, WX OCHOBHEIE
XapakTEePUCTHKH.  JlmarpamMma  «CHEKTpaldbHBIA  KJacC —  CBETHMOCTBY». 3BE3ABI  TJIaBHOM
MOCIIEOBATEIEHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY» JUIsl 3BE3[ TIABHOW MOCIEIOBATENbHOCTH.
Baytpennee crpoenue 3B€37. COBpeMEHHBIE MPEICTABICHUS O TPOUCXOXKACHNN U dBomonny ConHIa U
3BE31. DTaIlbl )KU3HU 3BE3.



Mneunsiéi Ilyte — nHama [anakTtuxa. [lomoxenue u aBuxkenue Conuua B ['amaktuke. Twumbl
rayakTuk. PaguoranakTuku u kBa3apsl. UEpHBIE ABIPHI B Apax TalaKTHK.

Bcenennas. Pacmmmpenne Bcenennoit. 3akon Xa06ma. Pas0Oeranme ramaktuk. Teopust Bonbiioro
B3phIBa. PennkToBOE H3NTyUueHue.

MacmrabHast cTpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie npobaemMbl aCTpOHOMHUHU.

Yuenuueckue nabnooenus

Habmionenust HEeBOOPYKEHHBIM TJIAa30M C HCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPHIOKEHUH st
OTIpeJieNICHHsI TIOJIOKEHH HEOEeCHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE co3Be3aus CeBepHOTro
MIOJTyIIAPUA U SIPKUE 3BE3 MBI

Habmonenus B Teneckon Jlynsl, mnaner, Mieunoro [lytu.

Odo0maroniee MOBTOpeHHE

Posb ¢u3nku ¥ aCTpPOHOMHUHM B 3KOHOMHYECKOM, TEXHOJOTHYECKOH, COIMAIBHONW M 3TUYCCKOU
cdepax JAesITeIbHOCTH YelIOBEeKa, POJIb U MECTO (PU3UKH U aCTPOHOMHUH B COBPEMEHHOW Hay4IHOU KapTHHE
MUpa, PoJib (PU3NIECKOH Teopur B (HOPMHUPOBAHUM TPEACTABICHUN O (PU3NUECKON KapTHHE MUPa, MECTO
¢u3nueckoll KapTUHBI MHpa B OOIIEM psIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MNPEACTaBICHUH O
MIpUpO/IE.

Me:knpeaMeTHbIe CBA3H

Nzyuenne xypca ¢usukn ©6azoBoro ypoBHS B 11 Kkiacce ocCymiecTBIsieTcss € Y4ETOM
COJIepKATENIbHBIX MEXKIPEIMETHBIX CBS3€H ¢ KypcaMH MaTeMaTHUKH, OHMOJOTHH, XUMHHU, Teorpaduu u
TEXHOJIOTHH.

Mesicnpeomemnvle nonsimusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAYYHOrO IO3HAHUS: SIBICHHE,
Hay4Hbld (akT, rumnoresa, (u3MUecKas BeIMYMHA, 3aKOH, TEOpHs, HaOMIOJEHHE, SKCIIEPUMEHT,
MOJIETIMPOBaHNE, MOJEINb, U3MEPEHUE.

Mamemamuxka: pelieHUe CUCTEMbl YPaBHEHUH, TPUTOHOMETPHUECKUE (HYHKLUUHU: CHHYC, KOCHHYC,
TAQHT€HC, KOTaHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPbI M HMX IMPOEKIHUH Ha OCH
KOOpJIMHAT, CIJIOKEHWE BEKTOPOB, IPOW3BOJIHBIC 3JIEMEHTapHBIX (DYHKIMHA, NPU3HAKH TONO0US
TPEYroJbHUKOB, OIPEAEIeHUE TUIOIAAN INIOCKUX GUryp 1 o0béMa Ted.

buonoeus: snexTpuueckue SBICHUS B JKMBOM Hpupole, KojeOaTelbHBIE ABWKECHUS B >KUBOU
MIPHUPOJIE, ONTHYECKUE SIBICHUS B )KUBOH NMPUPOAE, AEHCTBUE PAUALINN HA )KUBBIE OPIaHU3MBI.

Xumusi: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAs CTPYKTypa TBEPIBIX TEN, MEXAHU3MBI
00pa3oBaHMs KPUCTAUIMYECKOHN PEIETKH, CIEKTPAIbHbIA aHAJIH3.

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

Texnonozus: JIMHWUW DJIEKTpPOIIEpeady, TEHEpAaTOp MEPEMEHHOr0 TOKa, JJIEKTPOJBUTATEND,
WHIYKIMOHHAS Ie4yb, pajap, paaudonpuéMHHUK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neus,
MPOEKIMOHHBIN annapar, BOJIOKOHHAsI ONITHKA, COJTHEYHas Oarapesl.



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

OcBoenue yueOHoro mpeamera «Pusmka» Ha ypoBHE cpeiHero oduiero odpasoBanus (0a30BbIH
YPOBEHB) AOJDKHO 00ECIEUNTh JOCTIKCHUE CIEAYIOINX JIHIHOCTHBIX, METAPEIMETHBIX U TPEAMETHBIX
00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JlmaHOCTHBIE pe3ymbTaThl OCBOCHHA Yy4eOHoro mpeamera «Du3mka» TOMKHBI OTpPakaTb
TOTOBHOCTH ¥ CTIIOCOOHOCTH O0YUAIOINXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEN TTO3UIHEH
JUYHOCTH, CHUCTEMOW  IIEHHOCTHBIX  OpPUCHTAIMH, TIO3UTHUBHBIX  BHYTPEHHUX  YOCKICHWUIA,
COOTBETCTBYIOLIUX TPAIUIIMOHHBIM IICHHOCTSIM POCCHUICKOr0o OOINECTBa, PACIHIMPEHHUE KU3HCHHOT'O
OMBITA M OMNbBITA JCATCILHOCTH B MPOIECCE peaM3allMd OCHOBHBIX HAIIPAaBICHUN BOCHUTATEIHHOU
JICSATEIILHOCTH, B TOM YHUCJIC B YaCTH:

1) rpamIaHCcKOro BOCIIMTAHMS

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

MPUHATHE TPAAUIIMOHHBIX O0IICYEITOBEYSCKIX TYMAaHUCTUYCCKUX U IEMOKPATHUYCCKUX IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATCIIBHOCTh B HMHTEpPECcax TIPaKIaHCKOro OOIIeCTBa,
y4acTBOBATh B CAaMOYIPaBJICHUH B 00pa30BaTeIbHON OpraHu3aluy;

YMCHHE B3aUMOJICHCTBOBATh C COIMAJILHBIMA MHCTUTYTAMH B COOTBETCTBHM C UX (PYHKIUSIMHU U
Ha3HAYCHUEM;

TFOTOBHOCTb K T'YMaHUTapHOW U BOJIOHTEPCKOM EATEIbHOCTH;

2) NaTPHOTHYECKOr0 BOCIIUTAHMUS:

c(OpMHUPOBAHHOCTH POCCUHCKON TPAXKIAHCKOW UIICHTUYHOCTH, IATPUOTU3MA,

IIEHHOCTHOE OTHOIIICHHWE K T'OCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKCHHSIM POCCHUHCKUX YYEHBIX 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
MOpaTbHO-HPABCTBEHHBIE HOPMEBI M IEHHOCTH, B TOM YHCIIE B ICATEIHHOCTH YUYEHOTO;

OCO3HaHHWE JINYHOTO BKJIA/1a B TIOCTPOEHHE YCTOMYHNBOTO Oy IyIIIEro;

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 CaMOOOpa30BaHHIO B o00OjMacTH (U3WKH Ha
MPOTSHKCHUU BCEH JKU3HU;

6) 3K0JI0rH4YecKOro BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh  DKOJIOTUYECKOW  KYJIBTYPHI, OCO3HaHHE  TJO0AJLHOTO  XapakTepa
JKOJIOTHYECKUX MTPOOIIEM;

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

pacIIMpeHre OMbITa JEATEILHOCTH 3KOJOTHMYECKON HANpaBICHHOCTH HAa OCHOBE HMMEHOIIUXCS
3HaHWUU 1O (hUBHKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:



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

OCO3HAHME IICHHOCTHM HAayYHOW JAeATeNbHOCTH, TOTOBHOCTh B TIpolLlecCe H3yuYeHHsS (U3HKU
OCYIIECTBISATH MPOEKTHYIO U UCCIIEN0BATENbCKYIO IEATENIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/ibHBbIC YHHBepPCcAJbHbIC yYeOHbIe NeilicTBHSA
ba3zoBrble Jjornyeckme aeicTBUA:

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

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

BBISBIISITH 3aKOHOMEPHOCTH U POTUBOPEUHS B PACCMATPUBAEMBIX (PH3MUECKUX SBICHUSX;

pa3pabaTeiBaTh IUIAH pPEUICHUS TPoOIeMBbl ¢ Y4ETOM aHalu3a HMEIOUIMXCS MaTepUalIbHBIX H
HeMaTepUabHBIX PECYpPCOB;

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

KOODAWHHUPOBATh W  BBIIONHATH pabOTy B  YCIOBHAX PEabHOrO, BHUPTYaAITbHOTO 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-MCCIIEJIOBATENHCKOW U MPOEKTHOU NEATENILHOCTA B 0OJACTH (PU3UKH,
CIOCOOHOCTBHIO M TOTOBHOCTBIO K CaMOCTOSITEJIbHOMY TMOWCKY METOJIOB PeIIeHHs 3a7ad (pH3uIecKoro
CoJIeprKaHusl, MPUMEHEHHUIO PA3IMYHBIX METOJIOB ITO3HAHHS,

BIQIETh BUJAMH JEATEIBHOCTH II0 IIOJIyY€HUIO HOBOTO 3HAHUS, €ro WHTEPIpETAIHH,
MpeoOpa3oBaHUI0 W TPUMEHEHWIO B PA3JMYHBIX yUYEOHBIX CHUTYallUsX, B TOM YHUCJE TPH CO3IaHUHU
y4e0HBIX IPOEKTOB B 00JIACTH (PU3UKU;

BEISBIISATE TIPUYUHHO-CIICACTBEHHBIE CBS3M W aKTyalM3UPOBaTh 3a/1ady, BBIIBUTATH THIIOTE3y €€
pellleHusl, HaXOJWTh apTyYMEHTHI IS JIOKa3aTEelIbCTBA CBOMX YTBEPXKICHWW, 3aJaBaTh MapaMeTpbl U
KPUTEPUU PEIICHUS;

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

CTaBUTHh U (DOPMYIHPOBATH COOCTBEHHEIE 3a7]aui B 00Pa30BaTEIbHON JIEATEIHLHOCTH, B TOM YHCIIE
NpY U3Y4YEeHUH (PUBHKU;

JIaBaTh OLIEHKY HOBBIM CHTYalLlMsIM, OLICHUBATH IPUOOPETEHHBIN OIBIT;

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

YMETh WHTETPUPOBATh 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00IacTel;

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 TIOWMCK, aHANIHW3, CHCTEMATH3alMI0 U HWHTEPIPETAIUI0
WHQOPMAITUK PA3TUYHBIX BUAOB 1 (HOPM MPEICTABICHUS;

OIIEHUBATH JIOCTOBEPHOCTH HHPOPMAIINH;

WCIIONB30BaTh CpPEACTBAa HMH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B PEIICHUU
KOTHUTHUBHBIX, KOMMYHHUKAaTUBHBIX W OpPraHU3aIOHHBIX 3aJad C COOJIIOJIeHHeM TpeOOoBaHUi
SPrOHOMUKH, TEXHHKH O€30MaCHOCTH, TUTHEHBI, PECypcOCOEepekeHHs, MPABOBBIX M ITHYECKUX HOPM,
HOPM WH(POPMAITUOHHOHN 0€30MIACHOCTH;

CO3/1aBaTh TEKCTHI (PH3MUYECKOTO COJCPKAHHSA B pazinyHbIX (opMmarax ¢ y4éToM Ha3HAYCHUSI
WHQOPMAITUH U 1IeIeBOI ayTMTOPUH, BEIOUpast ONTHMAIBHYIO (POpMY TPE/ICTABICHHS Y BU3YATU3aIHH.



KoMMyHHKaTUBHBIE yHUBepCAJIbHBIE y4eOHbIe 1eliCTBUS:

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

pacro3HaBaTh NPEINOChIIKH KOHQINKTHBIX CUTYallui U CMSIT4aTh KOH(IUKTHI;

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

MOHUMATh M UCTOIB30BaTh MPEUMYIIECTBA KOMaHIHON U UHIUBULyaIbHOMN paboThI;

BHIOMpAaTh TEMAaTUKy W METOABl COBMECTHBIX JACHCTBHH C Yy4€TOM OOIMIMX HWHTEPECOB H
BO3MOKHOCTEH Ka)/10T0 YJIeHa KOJIJIEKTUBA;

MIPUHHUMATH 1IEJTH COBMECTHOM €ATEIbHOCTH, OPTaHU30BbIBaTh U KOOPAUHUPOBATH AEUCTBUSA MO €&
JIOCTHKEHHIO: COCTaBJIATh IUIaH JEHCTBHM, paclpeiensTb poJd ¢ Y4ETOM MHEHUH YYacTHHKOB,
00CyX1aTh pe3ylbTaThl COBMECTHOH paboThI;

OLICHMBATh KAaueCTBO CBOETO BKJIaJa W KaXKAOTO YYaCTHHKA KOMaHAbI B OOMIMH pe3ynbTaT 1O
pa3paboTaHHBIM KPUTEPUSIM;

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

OCYHICCTBIIATL IMO3UTUBHOC CTPATCTUYCCKOC IIOBCACHUEC B PA3JIMYHBIX CUTyalUIX, IPOSABIIATH
TBOPYECTBO U BOOOPaKCHHUE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHBIE€ YHHBEPCAJbHbIE y4eOHbIE TeHCTBUSA
Camoopranusaums:

CaMOCTOSITETTFHO  OCYIIECTBIISITh MO3HABATENBHYIO JNIEATENBHOCTh B 00mactn (U3WKH U
aCTPOHOMUH, BBISIBIATH IIPOOJIEMBI, CTABUTh U ()OPMYITUPOBATH COOCTBEHHBIE 3a1a49H;

CaMOCTOSITENTLHO COCTaBIISITh IUIAH pEHIeHHs pacdY€THBIX M KAa4YeCTBEHHBIX 3afad, IUIaH
BBITIOJTHEHUS TIPAKTUYECKOW pabOThI C YYETOM WUMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH W
MpEeANOYTEHUI;

JIaBaTh OI[EHKY HOBBIM CUTYAIIHSIM;

pacimpsTh paMKH Y4eOHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEAIOYTSHUH;

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

OIICHUBATh IPUOOPETEHHBII OTIBIT;

crocoOcTBOBaTh (HOPMHUPOBAHUIO M TPOSBICHUIO SPYAWIUA B O0NACTH (PU3UKH, TOCTOSHHO
MIOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIBTYPHEIN YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTEJJIEKT:

JIaBaTh OIIGHKY HOBBIM CHUTYalllisIM, BHOCUTh KOPPEKTHBBI B JI€ATEINBHOCTH, OIICHHBATH
COOTBETCTBHE PE3YJIHTATOB IIEIISIM;

BIIQJICTh HABBIKAMH I[TO3HABATEIHLHOW pEeQIIEKCMM KaK OCO3HAHMS COBEPIIACMBIX ICHCTBUUA U
MBICITUTENILHBIX 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 JCATEIHHOCTH,

IIPUHUMATh C6651, IIOHHMasi CBOM HEAOCTATKH U JOCTOMHCTBA,

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

MpHU3HABATh CBOE MPaBO M MPABO JIPYTHX Ha OIIHNOKH.

B nporecce H0CTMKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHUS IPOTPaMMBbI TI0 (U3UKE JIJISI YPOBHS
cpemHero o6miero 0o0pa3oBaHUS y OOYYAIONIUXCS COBEPIICHCTBYETCS ASMOIMOHATLHBIM WHTEIUICKT,
Mpenoarauuii copMHUpPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE IMOIIMOHAIBHOE COCTOSHUE, BUIETH
HaIpaBJICHUS Pa3BUTHSI COOCTBEHHOM AMOIMOHATBLHOM c(hepbl, OBITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBaHMUs, BKIIIOYAIOMIETO CAMOKOHTPONb, yMEHHE IMPHHHMATh OTBETCTBEHHOCTH 3a
CBOE TIOBEJIEHHE, CIIOCOOHOCTh aAaNTHPOBATHCS K SMOIFOHAIBHBIM U3MEHEHUSIM U TIPOSBISITh THOKOCTb,
OBITH OTKPBITHIM HOBOMY;



BHy’I’peHHCﬁ MOTHUBAaIH, BKHIO'{aIOHIGﬁ CTPEMJICHUC K JOCTUIKCHUIO LICJIIU U YCICXY, OIITHUMU3M,
WHUIOHWATUBHOCTH, YMCHUC I[eP'ICTBOBaTL HCXO0OA U3 CBOHUX BOSMO)KHOCTCI‘/'I;

OMIIaTuu, BKJ'IIO‘IaIOHlefI CIIOCOOHOCTh ITOHUMATH SMOIIUOHAJIBHOC COCTOAHUEC 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 pa3pClIaTh KOH(I)J'II/IKTI)I.

NPEAMETHBIE PE3YJIbTATBI

K koniy o0y4enus B 10 kj1acce npeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaXKaTh
c(hOpMHPOBAHHOCTDH y 00YUAIOIIUXCS] YMEHUH:

JEeMOHCTPHPOBATh HA MPUMEPAX POJIb U MECTO (PU3MKH B (OPMUPOBAHHK COBPEMEHHOM HAY4YHOM
KapTUHBI MUpPA, B Pa3BUTUHU COBPEMEHHON TEXHUKHM W TEXHOJOTHH, B IPAKTHUYECKOW JEATEIbHOCTH
JIIOJICH;

YUUTBIBATH T'paHUbl IMMPUMCHCHUA HN3YYCHHBIX (1)I/I3I/I‘I€CKI/IX MOI[GJICI‘/'K MaTcpuajibHas TOYKa,
WHepIHaIbHas CUCTeMa OTcuéra, abCONIOTHO TBEPIOE TENO, WACANBHBIA ra3, MOACIH CTPOCHUS Ta30B,
JKUIKOCTEH M TBEPABIX TEJ, TOUCUHBII MEKTPUUESCKUIN 3apsi IPU PELICHUH (PHU3NYIEeCKUX 3a1ay;

pacrno3HaBath (hu3HUecKue SBICHUS (TIPOIECChl) U OOBSICHATh MX HAa OCHOBE 3aKOHOB MEXAaHUKH,
MOJIEKYJISIPHO-KMHETHUECKOW TEOPUH CTPOCHUS BELIECTBA M JJIEKTPOIMHAMUKH: PaBHOMEPHOE H
PaBHOYCKOPEHHOE NPSMOJIMHEHHOE IBIKEHHE, CBOOOJHOE MaJCHUE TEJ, ABWKECHUE MO OKPYXKHOCTH,
UHepLMs, B3auMoaeiicTBue Ten, nuddysns, OPOYHOBCKOE IBMKEHHE, CTPOCHUE >KUIAKOCTEH M TBEPIBIX
TeJ, U3MEHEHHE 00BEMa Ten IMpH HarpeBaHuWH (OXJIAXKAEHHM), TEIUIOBOE DPAaBHOBECHE, HCHApEHHE,
KOHJIEHCALlsl, IUIaBJIeHNE, KPUCTAIUIM3ALKs, KUIEHUE, BIaKHOCTh BO3/yXa, MOBBILICHUE JABJICHHS ra3a
IIPY €ro HarpeBaHUM B 3aKPHITOM COCYIIE, CBSA3b MEXAY IapaMeTpaMH COCTOSHHS ra3a B M30Ipoleccax,
3NIEKTPU3ALMS TEJI, B3aUMOJIEHCTBUE 3aps0B;

OIMCHIBATh MEXAHWYECKOE IBIDKEHHE, HCIIOJB3Ys (PU3NYECKHE BEIWYHMHBL: KOOPAWHATA, MYTh,
NepeMelleHne, CKOPOCTh, YCKOpEHHE, Macca Tejla, CHjla, HMITyJbC Tella, KWHETHYecKash SHeprus,
NOTEHIMANbHAS YHEPTHUsl, MEXaHUYecKass padoTa, MEXaHHYECKasi MOILIHOCTh; MIPU ONMHMCAHUU IIPABUIBHO
TPAaKTOBaTh (PU3MUYECKHH CMBICT HCHOJIB3YEMbIX BEJMYMH, MX OOO3HAUCHHS M E€AWHULBI, HaXOIUTh
(bopMyIIbl, CBS3BIBAIOLINE JAHHYIO (QU3HUUYECKYIO BEJINYMHY C IPYTUMH BEIUIHHAMM;

OIMCHIBATh M3YYEHHBIC TEIUIOBBIE CBOMCTBA TEJl M TEIUIOBBIC SIBJIICHHS, MCIONB3Ys (pusndeckue
BEJIMYMHBL: JAaBJICHUE Ta3a, TEMIEepaTypa, CpenHssl KHHETHYECKas SHEPrHs XaOTHYECKOTO JIBHXKECHHS
MOJIEKYJI, CPEIHEKBAAPATUYHAS CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSISI SHEPrus, paborta
raza, ko3 puIueHT none3Horo ASUCTBHS TEINIOBOTO JBUraTelsl; MPH ONMHMCAHUK MPAaBHIILHO TPAKTOBATh
(GU3NYECKUIl CMBICT HCHOJNB3YEMBIX BEIMYMH, MX OOO3HAYEHHS W CIUHMILBI, HaXOOUTb (HOPMYIIbI,
CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BEIMYMHY C IPYTUMH BEIHYHHAM;

OIMUCBhIBATL H3YYCHHBIC JJICKTPUYCCKUEC CBOIiCTBa BCIIECTBA W OJICKTPHUUYCCKHUE SBJICHUA
(mporiecchl), UCTONB3YsT (UIMUECKHUE BEIMYUHBI: DJEKTPUYECKUI 3apsiji, DIIEKTpHYECKOe TIOJe,
HaHpH)KéHHOCTI) IoJisA, MOTCHIMAJ, PAa3sHOCTh IIOTCHOMAJIOB, IPHU OIHNCAHUHN IIPABUJIIBHO TpPaKTOBATb
(1)I/I3I/IT-ICCKI/II\/’I CMBICJI HUCIIOJIB3YEMBIX BCJIMYWH, HX o0o3HaYeHus1T " CANHUIIBI;, YKa3bIBaThb Q)OpMyHBI,
CBS3BIBAIONINE JAaHHYIO (PM3UYECKYIO BETUYHUHY C APYTUMH BETNIHMHAMU;

AHAJIN3UPOBATH q)HSI/I‘IeCKI/Ie TIPONCCChI U ABJICHUSA, UCIIOJIB3Y (1)I/I3I/IT-IGCKI/IC 3aKOHbI 1 IIPHUHIIUIIBI:
3akoH BceMupHoro tsarotenus, |, Il u 11l 3akonsr HeioToHA, 3aK0H COXpaHEHNST MEXaHUYECKOH SHEPTHH,
3aKOH COXPAHEHMsI UMILYJIbCa, MPUHIUI CYNEPHO3ULUM CHJI, NPUHLUI PaBHONpPAaBHs WHEPLHAIbHBIX
CHCTEM OTCY€Ta, MOJIEKYJISIPHO-KMHETHUECKYI0 TEOPUIO CTPOCHMS BEILLECTBA, I'a30Bbl€ 3aKOHBI, CBS3b
CpeTHEW KMHETHYECKON DHEPTHH TEIIOBOTO JIBIKEHHUS MOJIEKYN ¢ aOCOTIOTHOM TeMITepaTypou, TIEPBBIMA
3aKOH TEPMOAMHAMUKH, 3aKOH COXPAaHEHUs NEKTPUUIECKOTI0 3apsiia, 3akoH Kynona, npu sTom paziuyars
CIIOBECHYIO ()OPMYJIHMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKCHHE M YCJIOBHS (IPaHUIIBI, 00JIACTH)
IPUMEHUMOCTH;



OOBSICHATh OCHOBHBIC NPHHLMIBI OCHCTBUS MAallWH, NPHUOOPOB M TEXHHUYECKHX YCTPOMCTB;
pas3InvaTh yCIoBHA UX 0€30IaCHOTO MCIIOIB30BAHMUS B TOBCEAHEBHOMN 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 000pYIOBaHuUs, IPOBOJUTD
OTIBIT U (POPMYIHPOBATEH BHIBOIBI;

OCYIIECTBIISTh NPSMBbIE M KOCBEHHBIC M3MEPEHHs (U3MUYECKHX BEIMYMH, TPU STOM BBIOMPAThH
ONTUMAJIBHBI CHOCO0 WM3MEPEeHUS] M UCIMOJIb30BaTh HM3BECTHBIE METOIBl OLEHKH IMOTPELIHOCTEH
U3MEPEHUN;

WCCIIEIOBAaTh 3aBHUCHMOCTH MEXIAY (GHU3MUECKUMH BEIMYMHAMH C HCIOJNB30BAaHHEM MPSIMBIX
WU3MEpPEHHH, TIPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, PUKCUPOBATH PE3YIbTATHI TIOIyUYECHHOH 3aBUCUMOCTH
¢u3nUecKuX BEMTUYMH B BUe TaONUI U TpaHKOB, 1eNaTh BEIBOJBI 110 pe3yjIbTaTaM UCCIIeIOBAHUS;

coOmoaarh npaBuia 0€30MacHOro TpyJa NpU MPOBEIECHHH HCCICAOBAHHN B pamMKax ydeOHOTO
JKCIEPUMEHTa, Y4eOHO-MCCIIEOBATEILCKOW W MPOEKTHOH  JESTENbHOCTH C  HCIHOJNBb30BaHHEM
WU3MEPUTENBHBIX YCTPOMCTB M 1a00PaTOPHOTO 000pyIOBAHUS;

pemarh pacuyéTHbIE 3a/la4d C SBHO 33aJaHHOW (DU3NYECKON MOJIENBIO, MCIOJB3Ysl (H3MUECKUE
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/la4W: BBICTPAHBATh JIOTHUECKH HEMPOTUBOPEUYHMBYIO LIEHNOYKY
paccyXkaeHul ¢ Oopol Ha M3YYEeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH ¥ (DU3MUECKUE SIBIICHUS;

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

MIPUBOJNTH MPUMEPHI BKIIAZa POCCUHUCKUX U 3apyOESKHBIX YUEHBIX-(DH3MKOB B Pa3BUTHE HAYKH,
00BsICHEHHE TTPOIIECCOB OKPYIKAIOIIETO MHPA, 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 TIOBEJIEHHSI B OKPYXKAIOMIEH CpeJie;

paboTarh B Tpymnme C BBITOJHEHHWEM pa3IUYHBIX COLMANBHBIX POJIeH, IIaHUPOBaTh padoTy
TPYNIBI, PalMOHATIBHO PACHpPENeNiaTh OOS3aHHOCTH W IUIAHUPOBATh JIEATENBHOCTH B HECTaHJIAPTHBIX
CUTYaIUsIX, aJIeKBaTHO OI[EHUBATH BKJIA]] KAXKIOTO U3 YYaCTHUKOB TPYIIIHI B PEUICHHE paccCMaTpUBAEMON
npoOIeMBl.

K xonmy oOyuenus B 11 ki1acce mpeaMeTHbIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaKaTh
c(hOpPMHUPOBAHHOCTDH y 00YHAIOIIUXCS] YMEHUH:

JEMOHCTPHPOBATh HA MPHUMEPAX POJIb U MECTO (PU3MKHU B (OPMHUPOBAHUK COBPEMEHHOM Hay4YHOM
KapTHHBl MHpa, B Pa3BUTUU COBPEMEHHOM TEXHHWKHM M TEXHOJIOTHH, B MPAaKTHUYECKOW AEATEILHOCTH
JIo/IeH, LEJIOCTHOCTh U €IMHCTBO (PU3NYECKOM KapTUHBI MHPA;

YUUTHIBATh TPAaHUIIBI IPUMEHEHHS M3YYEHHBIX (PU3MYECKHX MOJEJel: TOUSUHBIH 3IeKTPUICCKUit
3apsii, Jyd cBeTa, TOYCUHBIH MCTOYHUK CBETa, sJepHas MOJIENb aToMa, HYKIOHHAs MOJeNb aTOMHOTO
S1pa TP pellieHnr PU3MYECKHX 32124,

pacrno3HaBath (GU3MYECKHE sBJCHHS (IIPOIECCh) M OOBSICHATH HMX Ha OCHOBE 3aKOHOB
JJNIEKTPOJAMHAMUKH W KBAaHTOBOM (M3WKH: OSJEKTpHUECKas MPOBOJMMOCTh, TEIUIOBOE, CBETOBOE,
XUMHYECKOEe, MarHUTHOE IEHCTBHUS TOKa, B3aWMOJICHCTBHE MAarHWTOB, 3JEKTPOMATHUTHAS WHIYKIIHA,
JIEHCTBIE MAarHWTHOTO TOJNS Ha MPOBOJHMK C TOKOM M JABIDKYIIMHCS 3apsi, DJIEKTPOMarHUTHBIC
KoieOaHWs ¥ BOJHBI, NPAMOJIIMHEHHOE paclpOCTpaHEHHWE CBETa, OTPaKEHHE, IPEIOMIICHNE,
uuaTepdepeHnrs, Audpakiuyds U MOJSApU3alUs CBETa, TUCHEpCUs CcBeTa, (HOTOAIEKTPHUCCKUN S(PGeKT
(botoaddexT), cBeTOBOEC MaBiIeHWE, BO3HUKHOBCHHE JIMHEWYAaTOrO CIEKTpa aToMa BOJIOpOa,
€CTEeCTBEHHAsI U HCKYCCTBEHHAS PaIOaKTHBHOCTE;



ONKCHIBATh HW3yUYCHHBIC CBOWCTBA BEIIECTBA (DJIEKTPUYECKHE, MAarHUTHBIE, ONTHYECKHE,
3NEKTPHYECKYIO POBOJAUMOCTD PA3IUYHbIX CPEN) U DIIEKTPOMArHUTHBIE SIBICHUS (TIPOLIECCHI), UCTIOIB3YS
¢du3nuecKue BEIMYMHBL: SJICKTPHUUCCKHUNA 3apsi, CHIa TOKa, JJIEKTPUUIECKOE HANPSHKEHHUE, AIEKTPUIECKOe
COIIPOTHBIICHHE, Pa3HOCTh TIOTCHLIUANIOB, 3JIEKTPOABIKYIIAsl CHla, padoTa TOKa, HHAYKLUUS MarHUTHOTO
noJisi, cuna Ammepa, cuia JlopeHra, MHAIyKTUBHOCTh KaTYLIKU, SHEPTHUS JEKTPUIECKOTO0 U MarHUTHOTO
MoJield, TIepUOA W 4YacToTa KoleOaHWH B KoieOaTenbHOM KOHTYpE, 3apsl U Chjia TOKa B MpoLecce
TapMOHUYECKUX 3JEKTPOMArHUTHBIX KoJieOaHui, OKyCHOE PacCTOSHUE W ONTHYECKAs CHia 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 SIBJICHUS M MPOLECCHI, MCMOJb3Yys (UINUECKUE BEITHMYMHBIL:
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 CIUHHIIBL, YKa3bIBaTh (DOPMYJIBI, CBS3BIBAIOIIUE TAHHYIO
(GU3NYECKYI0 BENUYHUHY C IPYTUMH BEJIMYMHAMH, BEIYUCIISTH 3HaUeHUE (DU3NYECKON BETMYHHBL,

aHaATM3UPOBATh (PU3MYECKHE MTPOLECCHI U SBICHUS, UCIONb3Ysl (PU3MUECKHE 3aKOHBI ¥ TPUHIIUIIBL:
3akoH OMa, 3aKOHBI TOCJIEIOBATEIFHOIO U MapalIeIbHOTO COEAMHEHUs MPOBOJHUKOB, 3aKOH J[xoysi—
Jlenma, 3aKOH 3JIEKTPOMarHUTHON MHIIYKIIUH, 3aKOH IMPSIMOJIMHEHHOTO paclpoCTPaHEHUsI CBETa, 3aKOHBI
OTPaKCHHUsI CBETA, 3aKOHBI INPEIOMIICHHS CBETa, ypaBHCHUE OUWHINTeHHa it ¢Gorodddekra, 3aK0H
COXpaHEHHUsl PHEPTHH, 3aKOH COXpPaHEHHs MMITYJIbCa, 3aKOH COXPAHEHMsI JIEKTPUUYECKOIro 3apsia, 3aKOH
COXpAHEHHUsI MacCOBOr'0 YMCIa, MOCTyaaThl bopa, 3aK0H paniuoakTUBHOIO pacnaza, Ipu 3TOM Pa3auyaTh
CIIOBECHYIO (DOpPMYIMPOBKY 3aKOHa, €r0 MaTeMaTH4eCKoe BBIpAKEHHE W yCJOBHA (TpaHHIBI, 00JacTH)
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;

BBIMOJIHATh 9KCHEPUMEHTHl IO HUCCIENOBAHUIO (U3MYECKUX SBJICHUH M TPOLECCOB 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 KOCBEHHBIE M3MEpPEHMs (U3MUECKUX BEJIUYMH, 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 MOJIYYEHHOM 3aBHCUMOCTH (PU3MUYECKHX
BEJIMYMH B BHJIE TAOIUI U rpa)uKOB, A€TaTh BBIBOJBI IO PE3yJIbTaTaM HCCIICAOBAHMS;

cobmoaars npaBuia 0€30MacHOro TpyJa HpU NPOBEIEHUM HCCIIEAOBAaHMH B paMKax y4deOHOro
OKCIIEPUMEHTa, Y4eOHO-UCCIIEOBATEIbCKOH W IPOEKTHOH JAEATENILHOCTH C  WCIIOJIb30BaHHUEM
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 MOJIENb, BBIIEIATH
¢du3nyueckue BEIHMYNHBI U GPOPMYIIBI, HEOOXOAUMBIE JUTS €€ pellieH s, IPOBOUTh PACYETHI U OIICHUBATH
peabHOCTD MOTYYEHHOTO 3HAYeHUS (PU3NUECKON BEITHYUHBI;

pemars KayeCTBEHHBIE 3aJadd: BBICTpAaWMBATh JIOTHYECKH HENPOTHBOPEUMBYIO IIETIOYKY
paccy’kKIeHui ¢ onopoi Ha U3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3NUECKUE SABIICHNUS;

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



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

NPUBOJIUTH MPUMEPHI BKIIA/la POCCUIICKUX M 3apyOeKHBIX YUEHBIX-(QU3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHE TIPOLIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHWMA MO (PU3MKE B TMOBCEJHEBHOH >KU3HH UIA OOeCHeUeHHs
0e3omacHOCTH TMpH OOpallleHMH C NpuOOpaMd W TEXHUYECKUMH YCTPOWCTBAMHM, IS COXpPaHEHUS
3710pOBbs M COOJIIOICHHSI HOPM KOJIOTMYECKOTo 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, a€KBaTHO OLICHUBATDH BKJIAJ KaXXJI0T0 U3 YYACTHUKOB TPYIIHI B PELICHHUE pacCMaTpUBAEMOit
npoOIeMBl.



TEMATHUYECKOE IIVIAHUPOBAHUE

10 KJIACC
KoauyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHme pa3aesioB U TeM nuppoBbie
Ne n/m P Konrpoanneie | IlpakTHueckue (adp )
NPOrpaMmbl Bcero o0pa3oBaTeJibHbIE
padoThI padoTsI
pecypcsbl
Paznen 1. DUBUKA U METObl HAYUHOI'O TIO3HAHUS
Bu6nmoreka IJOK
1.1 o 2 0 0
W3UKa ¥ METOJIbI HAYYHOTO MO3HAHUS https://m.edsoo.ru/7fA1bF72
Uroro no pazaeny 2
Paznen 2. MEXAHUKA
bubmuoreka LIOK
21 Kutniemariica > 0 0 https://m.edsoo.ru/7f41bf72
bubmoreka IIOK
2.2 7 1
Auramica 0 https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpaHe €XaHUKE 6 1 1 bubmorexa LIOK
. HbI XPaHCHUA B MCXaHU
P https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMO/JUHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETHIECKOM 9 1 1 Bubnunoreka [IOK
' TeopuH https://m.edso00.ru/7f41bf72
bubmuoreka IIOK
3.2 OCHOBEI TEpMOHHAMHKH 10 0 1 https://m.edso0.ru/7f41bf72
33 ArperaTHble COCTOSTHUSI BEIIIECTBA. 5 1 0 Bubmoreka [JOK
' da3o0Bble IEPEXOIbI https://m.edsoo.ru/7f41bf72
3.4
3.5



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 pazpeny

24

Paznen 4. JJIEKTPOJANHAMMUKA

bu6nmoreka IJOK
1 DHeKTpocTaTHica 10 https://m.edsoo.ru/7f41bf72
ITocTostHHBIN AneKTpUYeCKHui TOK. Toku B Bubnmuorexa LIOK
4.2 12
PasIMYHBIX Cpemax https://m.edso0.ru/7f41bf72
Hroro mo pa3gemy 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

KoanuecTBO yacoB JJIeKTPOHHBbIE
HaumeHoBaHMe pa3aesioB U TeM (undposbie)
Ne i/ Kontpoabnbie | IIpakTuyeckue
MPOrpaMMsl Bcero o0pa3oBaTeJibHBIE
padoTbI padoTsI
pecypcsl
Paznen 1. JJIEKTPOJAUHAMUKA
MaruauTHoOE TT0JIe. DJIeKTPOMarHUTHAS bubmmoreka [JOK
1.1 11 1 2
WHTYKITHST https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
51 MexaHu4ecKue U 3JIEKTPOMarHUTHbIE 9 0 1 bubmmorexa [IOK
' KoseOaHust https://m.edsoo.ru/7f41c97c
99 MexaHudecKkue U 3JIEKTPOMarHUTHBIE 5 1 1 Bubmuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubmuoreka IIOK
2. 1 1
3 Onrritica 0 3 https://m.edsoo.ru/7f41c97c
Hroro mo pa3neny 24
Pasnea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
31 OCHOBBI ClIELIMAIEHON TEOPUU 4 0 0 Bu6nuoreka IJOK
' OTHOCHTEJILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 4
Paznen 4. KBAHTOBAS ®U3UKA
Bu6nmoreka IJOK
4.1 i 6 1 0
UICMEHTEI KBATOBOI OITHKH https://m.edsoo.ru/7f41c97c
b K
4.2 Crpoenue aroma 4 0 0 nomorexa L1O

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

4.3 ATOMHOE SIIPO

bu6nmoreka IJOK
https://m.edsoo.ru/7f41c97c

Uroro no pazpeny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKN

51 DJIeMEHTHI aCTPOHOMUH U aCTPODU3UKH 7 brbmmorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro mo pa3gemy 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0maromiee NOBTOPEHNE 4 I;:tﬁ?:jﬁ;iii?ﬁ/? f41097¢
HUroro mo pa3gemy 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHMUE

10 KUIACC
N KosnuectBo yacos Nara DJleKTpoHHbIE HH(POBLIE
. Tema ypoka KonTtpoJabHbIe IpakTHyeckue obpa3oBaTe.bHbIE
n/n Bcero U3Y4YeHHS
padoThI padoThI pecypcbl
Ousnka — Hayka o npupoje. Hayunsie 01.09
L | Pome nwecro guesnc n fopuponasuns | 1 0 0 brGmiorexa LIOK
' ) B . pMHP https://m.edsoo.ru/ff0c32e2
COBPEMCHHOM HAy4YHOU KapTHHBI MUpA, B
MPaKTUYECKOH AEATEIbHOCTH JIIOIEH
MexaHnuecKkoe IBUKEHHE. 05.09
OTHOCHUTENIBHOCTh MEXaHUYECKOTO bubmuoreka LIOK
2. 1 0 0
nBikenus. [lepemenienue, CKopocTb, https://m.edsoo.ru/ff0c33e6
YCKOpEeHHE
3 PaBHOMeEpHOE OJINHEHMHOE JIBUKEHHE 1 0 0 08.09 bubmorexa [IOK
. BHOMEPHOE HPSMOJIMHEHHOE JIBUKEHHE.
P pAMOT A https://m.edsoo.ru/ff0c3508
4 PaBHOYCKOpEHHOE MIPSMOIMHEIHOE 1 0 0 12.09 Bbubnuorexa LIOK
' JBYKCHHE https://m.edso0.ru/ff0c3620
5 CBo0OoHOE TIazieHue. Y CKOpeHUe 1 0 0 15.09 Bubnuoreka [IOK
' CBOOOJIHOTO MaJIEHUS https://m.edsoo.ru/ff0c372e
6. | Bxomnas KoHTpoibHas paboTa 1 1 0 19.09
7 KpusonuneitHoe aBrkeHue. [{BrxeHne 1 0 0 22.09 Bbubmuorexa LIOK
' MaTepHaJIbHON TOUYKH 110 OKPY>KHOCTH https://m.edsoo.ru/ff0c39cc
6. | Miepuasumie cncrewns orcvers. Hepwst | 1 0 T bimorera LIOK
' P P https://m.edsoo.ru/ffOc3ada
3akoH HproToHa
Macca tena. Cuna. [Ipunnmn 29.09 bubnuoreka [IOK
9. . 1 0 0
CYIEepIo3uLny cuil. BTopoii 3akoH https://m.edsoo.ru/ff0c3be8



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
https://m.edsoo.ru/ff0c3be8

HprotoHa 711 MaTepuanbHON TOUKH

10 Tperuii 3axod HeroToHa mis 03.10 Bubnunoreka [IOK
' MaTepPUATBHBIX TOYCK https://m.edsoo.ru/ff0c3be8
1 3akoH BceMupHoro tarorenus. Cuna 06.10 bubnuoreka [IOK
' TsbkecTH. [lepBas KocMuuecKasi CKOpPOCTh https://m.edsoo.ru/ff0c3d00
10.10 bubmuoreka LIOK
12. C .3 I'yka. B
118 YHPYTOCTH. SaKot & yka. Bee Tea https://m.edsoo.ru/ff0c3el8
C . K .C 13.10
I
' P PrA https://m.edsoo.ru/ffoc3f76
JKUJIKOCTH WJIN Ta3e
[TocTynarensHOE U BpalaTeIbHOE 17.10
14 JIBIKEHHE a0CONFOTHO TBEPIOTO Tena. bubmmorexa [IOK
' MowmeHT cuitbl. [lnedo cuibl. Y cioBust https://m.edsoo.ru/ff0c41a6
paBHOBeCHUs TBEPAOIO TeIa
15 KontponbHas pabota o Teme 20.10 Bubmuoreka [JOK
' «Kunemaruka. JIunamuka https://m.edsoo.ru/ff0c3be8
HNmnynbsc MaTepuanbHONW TOYKH, CUCTEMBI 24.10
16 MaTepHalbHbIX TOYEK. UIMIyIbC CHITBL Bbubnuorexa LIOK
' 3aK0H COXpaHEHHs UMITYJIbCa. PeakTHBHOE https://m.edsoo.ru/ff0c43d6
JIBUKEHIE
| i e e e
' P p o P https://m.edsoo.ru/ff0c4502
W3MEHEHWH KHHETHYECKOH SHEPTHU
IlorennmansHas sneprud. [loreHnnanbHas 07.11
18 SHEPTHSI YIPYTo AehOpMHUPOBAHHOMN bubnuoreka [IOK
' npyxuHsl. [loTeHManbpHas SHEPrus Tesa https://m.edsoo.ru/ff0c461a
BOJIM3H TOBEPXHOCTH 3E€MITH
IloTeHnmanpHbIE U HETIOTEHIINAJIHHBIE 10.11 BuGmorexa LIOK
19. cribl. CBsI3b pabOTHI HETIOTEHITHATBHBIX

CHIJI C U3BMEHECHHUEM MEXaHHYECKOM SHEPrun

https://m.edsoo.ru/ff0c478c



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
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https://m.edsoo.ru/ff0c478c

CHCTEMBI Tell. 3aKOH COXpaHCHUA
MEXaHUYECKOM OHEPIrun

20.

Jlaboparophas pabora «Vccnenopanue
CBSI3M PaOOThI CHJIBI C H3MEHEHUEM
MEXaHUYECKON SHEPTHH Tejla Ha TPHUMEpe
PacTKEHUS] PE3UHOBOTO JKI'yTa

14.11

21.

KonTtponbsHas pabora o TemMe « 3aKOHbI
COXPAaHEHUS B MEXaHUKE)

17.11

bubmuoreka LIOK
https://m.edsoo.ru/ffOc4b74

22.

OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-
KHUHETHYECKOU Teopur. bpoyHoBCKOE
newkenue. Jnpoysus

21.11

bubmuoreka LIOK
https://m.edsoo.ru/ffOc4dc2

23.

XapaxkTtep ABUKEHUS U B3aUMOAECHCTBUS
4acTHl] BelecTsa. Monenu CTpoeHus
ra3oB, XUAKOCTEH U TBEPABIX TEI

2411

24,

Macca monekyin. KonnuecTBo BeliecTsa.
[TocTostHHAsT ABOTampo

28.11

25.

TemnoBoe paBHOBecue. Temmepatypa u eé
n3Mmepenue. [kana temneparyp Llenbcus

01.12

26.

Wneansueiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

05.12

bubmuoreka IIOK
https://m.edsoo.ru/ffOc4fde

27.

[MonmyromoBast KOHTpOJIbHAs paboTa

08.12

28.

AOGcouoTHasI TeMIieparypa Kak Mepa
CpeHEN KHHETUYECKOW SHEPTUN JABHKEHUS
MOJIEKYJI. YpaBHeHUE MeHeneeBa-
Knaneiipona

12.12

Bu6mmoreka IJOK
https://m.edsoo.ru/ff0c511e

29.

3akoH JlanbToHa. ['a30BbIE
3aKOHBL M301poTIeCcCH B UACATBHOM Ta3e U
uX rpaduyecKoe npeaCTaBlICHHUE.

15.12

30.

Jlaboparophas pabora «Vccrnenopanue

19.12



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

3aBUCUMOCTHU MECXKAY IMapaMeTpaMnu
COCTOSIHHUS Pa3pCKCHHOI'0 ra3a»

31 KontponbHas pabota no Teme 22.12 Bubnuorexa LOK
' "MosekysisipHast Gpusnka." https://m.edsoo.ru/ff0c570e
BayTpenHss sHeprusa TepMoIHAMUYECKOH 26.12
g | e e s
' P ' https://m.edsoo.ru/ff0c5952
BHyTpeHHss SHEPTUst 0THOATOMHOTO
UJIeaTbHOTO Ta3a
33 Buzpl Temonepeadun 29.12 bubmmorexa LIOK
' A pelt https://m.edsoo.ru/ff0c5c36
“ IS{’zLenLHaﬁ TETI0EMKOCTh BEI[ECTBA. 09.01 BuGmorexa LIOK
. OHI/I‘ICCTBOVTCHJ]OTI)I IpH Teruionepeaye. https://m.eds00.ru/f0c5c36
AnmabaTHBIN TIpoIIece
35 IlepBolit 3aKOH TEPMOJMHAMUKH U €TO 12.01 bubmmorexa [IOK
' NPUMEHEHHE K U30IpoIieccam https://m.edsoo.ru/ff0c5efc
HeobpaTrMocCTh Mpo1ieccoB B MpUPO/IE. 16.01 Bbubnuorexa LIOK
36. .
BTopoii 3aK0H TepMOMHAMUKA https://m.edsoo.ru/ff0c6230
37 [Mpunmun peiicteus u KI1J TemmoBoit 19.01 bubmuoreka IIOK
" | marmuHbI https://m.edsoo.ru/ff0c600a
38. Huxn Kapro u ero KITJ{ 23.01
39 Pemenue 3amay mo reme " 26.01
' Tepmoaunamuka"
40 [TapoobpazoBanue u 30.01 Bbubmuorexa LIOK
' KoHaeHcarus. FicnapeHve 1 KAIeHue. https://m.edsoo.ru/ff0c6938
41 AOcommoTHas 1 OTHOCUTEIbHAS BIIAYKHOCTh 02.02 bubmuoreka IIOK
" | BO3myxa. HacelmeHHbIH nap https://m.edsoo.ru/ff0c64d8
42 Teépnoe teno. Kpucrammyeckne u 06.02 Bubmorexa [JOK

amopHbIe Tesna. AHH30TPONUS CBOHCTB

https://m.edsoo.ru/ffOc65f0



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
https://m.edsoo.ru/ff0c6230
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KpUCTAILIOB. JKHUIKHE KPUCTAILTBL.
CoBpeMeHHbIE MaTepuabl

43 [InaBnenue u kpuctauM3anus. Y aeabHas 09.02 bubmuoreka LIOK
' TerioTa mwiasneHus. CyomumMarius https://m.edsoo.ru/ff0c6708
13.02 bubmuoreka LIOK
44, Y 0
PABHEHIE TEIUIOBOro baatica https://m.edsoo0.ru/ff0c6820
45 Oobo0maronuii ypok mo teme" 16.02 bubmoreka [TOK
" | Tepmoaunamuka" https://m.edsoo.ru/ff0c6a50
46 KonTtponsHas pabora mo Teme 20.02 bubmmorexa [IOK
' "TepmomuHamMuKa" https://m.edsoo.ru/ff0c63b6
47 DneKTpu3anus Tel. IICKTPHUUSCKHUI 3apsi. 27.02 bubnuoreka [IOK
' JlBa BH1a SIICKTPHUYCCKUX 3aps/I0B https://m.edsoo.ru/ff0c6bcc
15. | nompaposoama. axon corpanc n bimorera LIOK
' YHPOBOA ) P https://m.edsoo.ru/ffOc6bcc
ANEKTPHYECKOTO 3apsiia
49 Bzanmopeiicteue 3apsmoB. 3akoH Kynona. 05.03 Bubmuorexa [JOK
' ToueuHbIi AIEKTPUUCSCKUI 3apsi] https://m.edsoo.ru/ff0c6ce4
o | i e e
' P CyEpHiosHitt P https://m.edsoo.ru/ff0c6df2
nosiel. JInauu HanpsKEHHOCTH
51 PaboTa cuit aeKTpoCTaTHYECKOTO OJIS. 15.03 Bbubmuorexa LIOK
' ITorenuuan. Pa3HOCTb MOTEHLIMAIIOB https://m.edsoo.ru/ff0c6f00
o | o s
' P ) https://m.edsoo.ru/ff0c7018
JlvonexTprueckas MpOHUIIAEMOCTh
53 A EKTDOEMKOCTE. KOHICHCATO 22.03 bubmmoreka IIOK
. KTpoéMKoCcTh. KoHmercat
flextp A P https://m.edsoo.ru/ff0c7126
54 DNEeKTPOEMKOCTh TIOCKOIO KOHAEHCcaTopa. 02.04 bubnmnorexa [JOK

DHeprus 3apsHKeHHOTO KOHASHCAaTopa

https://m.edsoo.ru/ff0c72c0



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
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55.

JlaGopaTtopHas pabota "M3mepenne
3NEKTPOEMKOCTH KOHIeHcaTopa"

05.04

56.

KontponbHas pabota o Teme
"JnekTpocTaTrka"

09.04

57.

OneKTpUYeCKUil TOK, YCIOBUS €T0
cymecTtBoBaHus. [locTosanknf Tok. Cra
tToka. Hanpsokenue. ConpoTuBieHue.
3akon OMa 11151 y9acTKa 1enu

12.04

58.

[TocnenoBatenbHOE, MapaJUICIbHOE,
CMEIIIaHHOE COCTUHEHHE TIPOBOHUKOB.
JlaboparopHas pabora «3ydenue
CMEIIIaHHOTO COCTUHEHHS PE3UCTOPOBY

16.04

Bu6nmoreka IJOK
https://m.edsoo.ru/ff0c74f0

59.

PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA.

3akoH J[xxoymsa-JleHna

19.04

bubmuoreka LIOK
https://m.edsoo.ru/ff0c7838

60.

3axon OMa 11151 TOJTHO#H (3aMKHYTOM)
anexkTpudeckoi renu. Koporkoe
3ambikanue. JlabopatopHas padoTa
«M3mepenne DJIC HCTOUHMKA TOKA U €T0
BHYTPEHHETO COMPOTHBIICHHS

23.04

bubmoreka IIOK
https://m.edsoo.ru/ff0c7ae0

61.

DJIeKTPOHHAS POBOIUMOCTH TBEPIBIX
METaJIJIOB. 3aBHCHMOCTH COITPOTHBIICHUS
METAJIOB OT TEMIICPATYPHI.
CBepXITpOBOIUMOCTh

26.04

62.

DnexTpuyeckuil TOK B Bakyyme. CBoiicTBa
IEKTPOHHBIX TyYKOB

30.04

63.

[MonynpoBOJHUKH, X COOCTBEHHAS U
MpUMECHas PoBOAUMOCTh. CBOWCTBA P—
n-nepexona. [loynpoBoAHUKOBbBIE
nprudOpbI

03.05

bubmmoreka IIOK
https://m.edsoo.ru/ff0c84ae

64.

ONEKTPUUYECKUH TOK B PaCTBOpaX U

07.05

Bu6nuoreka IJOK



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

pacrIiaBax dJIeKTPOJIUTOB.
DAEKTPOIUTHYECKAS TUCCOIIHALIHS.

https://m.edsoo.ru/ff0c82ba

DIIeKTpOIIH3
DIEKTPHUYCCKUI T?K B rasax. ) 10.05 BuGmiorexa LOK
65. CaMOCTOSITEILHBIN 1 HECAMOCTOSITEIIHLHBII 1
https://m.edsoo.ru/ffOc84ae
pa3psa. Monunus. [lna3zma
| oo e v |
' P p P https://m.edsoo.ru/ffOc86fc
TEXHUKHU 0€30IIaCHOCTH
17.05 Bu6nmoreka IJOK
67. 00600 7 € 1
ODMAIOIIHMH YPOIK (TEKTPOMHAMUKE https://m.edsoo.ru/ffOc88be
K 21.
68 «IOII;ZPZHBHaﬂ"paa(se(;Ta HOeT;cMe“ ok. Tok 1 » Bubmiorexa LIOK
. TOSIHHBIN TPUY NN T . U B
JICKTP https://m.edsoo.ru/ffOc8a8a
Pa3INYHBIX Cpelax»
69 PeseprHbIit ypok. KorTponsHast paboTa 3a 1 24.05 bubmmorexa [IOK
" | xypc 10 knacca" https://m.edsoo.ru/ff0c8c56
OBILIEE KOJIMYECTBO YACOB I10 69

ITPO'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

11 KJIACC

KoanuecTBo 4acoB

DyieKTpOHHbBIE N (PPOBLIE

Ne Hara
Tema ypoxa KonrposbHbie IpakTuyeckue o0pa3oBaTeJbHbIE
n/n Bcero U3y4eHust
padoThI padoThI pecypchl
TTocTosTHHBIE MATHUTBI K KX 04.09
1 B3auMOJIeicTBUE. MarHuTHOE TOJIE. 1 0 0 bubmmnoreka [JOK
' BekTop MarHuTHOW UHAYKIHA. JIMHIH https://m.edsoo.ru/ff0c9778
MarHUTHOW WHIYKIIMN
, lgdarHH;Hzeenc;n; 21:0322[1;151531 c :OKOM. . . . 05.09 BuGmorexa LOK
. IBIT Tena. HMOJICHCTBH
peTel A https://m.edsoo.ru/ff0c98fe
MPOBOJHUKOB C TOKOM
JlaboparopHas pabora «3ydenue 11.09 Bbubaunoreka [IOK
3. 1 0 1
MarHUTHOTO TOJIST KaTYIIKH C TOKOM» https://m.edsoo.ru/ffOc98fe
4. BxonHas koHTpONBHAsS paboTa 1 1 0 12.09
JlelicTBre MarHUTHOTO TIOJISI HA MTPOBOTHUK 18.09
5 ¢ Tokom. Cuta Ammepa. Jlaboparopnas 1 0 1 bubmuoreka [{OK
' pabora «MccnenoBanue qeicTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOT'O MarHuTa Ha PaMKy C TOKOM»
. I[eﬁ;TBHe }ZI:FI—;I:TH)(I)(I;O no::);{ };&(1: o . . . 19.09 BuGmorexa LOK
. BU s 3apPsDKEHHYI0 yacTuily. Cu
AP P v - L https://m.edsoo.ru/ff0c9df4
Jlopenma. Pa6ora cunst Jlopennia
OnekTpoMarauTHas MHIyKIus. ITotok 25.09
7 BEKTOpa MarHUTHOW nHAYKIuU. J1C 1 0 0
' HUHAYKIHH. 3aKOH 3JICKTPOMarHuTHON
unayknun ®apazaes
8 JlaGoparopnast padora «/ccinenoBanue 1 0 1 26.09 Bbub6imoreka [IOK
' SIBIICHUS 3JICKTPOMArHUTHON MHITYKITUI https://m.edsoo.ru/ff0cal50
9. MHAyKTUBHOCTD. SIBIEHUE CAaMOMHTyKIUH. 1 0 0 02.10 Bbub6imoreka [IOK



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
https://m.edsoo.ru/ff0ca150

O/JIC camonHayKIMA. DHEPTUSI MATHUTHOTO
TOJISI KATYIIKH C TOKOM.
DIIeKTPOMArHUTHOE TI0JIe

https://m.edsoo.ru/ff0ca600

10.

TexHu4eckue ycTporucTBa U UX
IPUMEHEHHUE: TIOCTOSIHHBIE MArHUTHI,
3IEKTPOMArHUTHl, 3JEKTPOIBUraTENb,
YCKOPHTEJIN 3JIEMEHTAPHbIX YaCTHII,
MHAYKLMOHHAA NeYb

03.10

11.

O6o6matonuit ypok «MarauTHoOe IoJre.
DNeKTpOMarHuTHAsE UHTYKITHSDY

09.10

bubnmoreka IJOK
https://m.edsoo.ru/ffOcab82

12.

KonTtpoinbHas padora o teme «MarHuTHoe
noje. DNeKTPOMAarHUTHAS WHIYKITHSD

10.10

bubmuorexa LIOK
https://m.edsoo.ru/ffOcad58

13.

CBoOoaHbIe MEXaHHYECKUE KOJICOaHN.
I'apmonnyeckue koneOaHus. Y paBHEHHE
rapMOHHMYECKUX KoyieOanui. [IpeBpainenue
SHEPTHUH

16.10

Bbubnmoreka IJOK
https://m.edsoo.ru/ffOcaf06

14.

Jlaboparophas pabora «Vccrnenopanue
3aBUCHMOCTH MTEPHOA MAJIBIX KOJIeOaHHI
rpys3a Ha HUTHU OT JJIMHBI HUTHU U MaCChI
rpy3a»

17.10

15.

KonebarensHbiit KOHTYp. CBOOOIHBIE
AIIEKTPOMArHUTHBIE KOJICOaHHs B
UsieaIbHOM K0J1e0aTeIbHOM KOHTYPE.
AHaIOrUs MeXly MEXaHHYECKUMHU U
AIEKTPOMArHUTHBIMHU KOJICOAHHSIMU

23.10

butmmoreka [IOK
https://m.edsoo.ru/ffOcb820

16.

®opmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPTHH B HJICATHFHOM KOJIeOaTeIIbHOM
KOHTYpE

24.10

bubnmnoreka [HOK
https://m.edsoo.ru/ffOcb9c4

17.

IpencraBieHue 0 3aTyXarOIIUX
KoJieOaHusX. BeIHY X IeHHBIC
MexaHuueckue Kojedauus. Pesonanc.

06.11

bu6nmoreka IJOK
https://m.edsoo.ru/ffOcbb86



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

BbIHYXICHHBIC DIICKTPOMATHUTHEIC
Konedanus

IlepemenHsIit Tok. CHHYCOUJAIBHBIN 07.11
18 MMePEMEHHBIA TOK. MOIITHOCTH ITIEPEMEHHOTO bubmoreka [[OK
" | TOKa. AMIUIUTYHOE U JAEHCTBYOLIEE https://m.edsoo.ru/ff0cbd34
3HAYEHUE CHJIBI TOKA U HATIPSDKEHUS
19 Tpanchopmatop. [IpousBoacTBoO, nepenaya 13.11
" | umoTpebneHue AMEKTPUIECKON SHEPTHI
4 i 14.11
| S s e
' P T patop https://m.edsoo.ru/ffOcc324
MEPEMEHHOTO TOKa, IMHUH 3JIeKTporiepeaay
DKOJIOTHUECKHUE PUCKH TP TPOU3BOICTBE 20.11
21 anexkTposHepruu. Kyiasrypa
" | uMCnonb30BaHMS HIEKTPOIHEPTUH B
IOBCEIHEBHON XU3HHU
MexaHnuecKre BOJHBI, YCIOBUA 21.11
99 pacnpoctpanenus. [lepuon. CkopocTb bu6mmotexa LIOK
" | pacnpocTpaHeHHs U [JIMHA BOJIHBIL. https://m.edsoo.ru/ff0ccab4
[Monepevnbie U MPOAONBHBIE BOJTHEI
93 3Byk. CKOpOCTh 3ByKa. | pOMKOCTH 3BYKaA. 27.11 bubmuoreka [{OK
" | Bsicora ToHa. TeMOp 3ByKa https://m.edsoo.ru/ff0cccOc
24 DNIeKTPOMAarHUTHBIE BOJIHBI, UX CBOMCTBA U 28.11 bubmuoreka [{OK
" | cxopoctb. IlIkana 51eKTPOMarHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
25 IIpuHUUIIBI paqUOCBS3U U TEIECBUACHHUSL. 04.12
" | PasBurue cpencTs cBs3u. Paguonokanus
26 Kontponsnas padora «Konebanus u 05.12 Bbub6imoreka [IOK
" | BoNHBD https://m.edsoo.ru/ffOcc6f8
HpSIMOHI/IHej/'IHOG pacnpOCTpa}ieHHe CBETa B 11.12 Butmorexa LIOK
27. | omHOpOAHOI cpeze. ToueuHbIl HICTOUHUK

csera. JIyu cera

https://m.edsoo.ru/ff0cd350



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

OTpakeHHE cBeTa. 3aKOHBI OTPAKEHUS

12.12

bubmmoreka [JOK

28. T i
8 esera. [locTpoerne n3o0paxermii b https://m.edsoo.ru/ff0cd4e0
IUTOCKOM 3epKaJie
2 I;Ipegoimesnﬁ c:eeTa. HOi'IHO(C) BH}(’)TpeOHI-(I)ee 18.12 BuGmiorexa LIOK
' PAKCHHE. TIPCACIBHBII YTO HOTHOT https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPaKeHHUS
19.12
30. [MomyromoBast KOHTpOJIbHAS paboTa
31 Jlaboparophas padota «3Mepenue 25.12 Bbubanoreka [JOK
" | moKasaress IPENOMIIEHHS CTEKIIA https://m.edsoo.ru/ff0cd67a
J T 0 i 26.12
2. | e, dopuyna oot mus, bimoresa LIOK
' - POPMY ' https://m.edsoo.ru/ffOcddle
YBennueHue JIMH3bI
33 Jlaboparophas padora «Vccnenopanue 08.01
' CBOMCTB N300paXKCHUH B JIMH3AX)
Hucnepcus csera. ClI0XKHBIN COCTaB 09.01
34. oenoro ceera. LIBer. JlabopaTopHas pabota
«Habmoenune qucrepcuu cBeTay
35 Wnrepdepennus ceera. Audpakums cera. 15.01 bu6mmotexa LIOK
" | JudpakuroHHas peméTka https://m.edsoo.ru/ff0ced22
36 IlomepedHOCTH CBETOBBIX BOJIH. 16.01 bu6mmotexa LIOK
’ [Monsipusarus cBeTa https://m.edsoo.ru/ffOcf02e
37 Onrtryeckue npuOOps! U yCTPOICTBA U 22.01
" | ycnoBust ux 6€30MaCHOrO MPUMEHEHUSI
o T I;al:I/ILIBI H%P;h;ennzqocin :na:cnqeoixoﬁ 23.01 BuGmorexa LIOK
.| MexaHHKH. TYJIaThl CIICIUATILHOM
T it https://m.edsoo.ru/ff0cf862
TEOPHH OTHOCUTEIBHOCTU
OTHOCUTENBHOCTH OTHOBPEMEHHOCTH. 29.01 Butmorexa LOK
39. | 3amemieHHne BpeMEHH U COKpaIlEHUE

JUTAHBI

https://m.edsoo.ru/ffOcfad42



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
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

DHeprus U UMITYJIbC PETSTUBUCTCKOMN

30.01

bubmmoreka [JOK

40. | wgacrtuipl. CBsI3b MACCHI C DHEPTUCH U https://m.edsoo.ru/fOcfc68
UMITYJIbCOM. DHEPTHS MTOKOS
a1 KouTponbHas pabora «Ontuka. OCHOBBI 05.02 Bubanoreka IIOK
" | cmenmManbHON TEOPUM OTHOCHTEIBHOCTH https://m.edsoo.ru/ff0cf6f0
42 ®otonbl. Dopmyrna [Tnanka. DHeprus u 06.02 Bubaroreka IIOK
" | ummynsc GporoHa https://m.edsoo.ru/ffOcfel6
43 OTkpbITHE U UcclieoBanue GporodddekTra. 12.02 bubanoreka [JOK
" | Omnsiter A. T'. Cronerosa https://m.edsoo.ru/ffOcffc4
. 13.02
1. | el Goronbpenrs. dpacras * Eutmonera LIOK
' A AP https://m.edsoo.ru/ff0d015e
rpanunay GporoddpdexTa
JlaBnenune ceera. OnbIThl I1. H. JIeOenena. 19.02
45 TexHn4eckre ycTpoucTBa U MPaKTHUECKOe Bu6mmoreka [IOK
" | nupumenenue porospdexra. Xumuueckoe https://m.edsoo.ru/ff0d04a6
JICEUCTBHE CBETA
46 Pentenne 3amad no reMe «JI€MEHTEI 20.02 Bubnunorexa [JOK
" | XBaHTOBOI ONTHKU» https://m.edsoo.ru/ff0d0302
47 KontponbHas pabota 1o Teme "IneMeHThI 26.02
' KBAaHTOBOM ONTHUKH"
| P o
' PLOPA P t https://m.edsoo.ru/ff0d091a
IInanerapHast MOZENb aTOMa
49 Hoctvars: Bopa 04.03 bubmuoreka LIOK
' y P https://m.edsoo.ru/ff0dOafa
o | oo renens o
' pexons A P P https://m.edsoo.ru/ff0d0afa
Ha Apyroi. Buael criekTpoB
51 BosiHOBBIE cBOlicTBa yacTuil. BosiHbI e 11.03 butmmoreka [IOK

Bbpoiina. KopnyckynspHo-BOJIHOBOM

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
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AyaJlIn3M. CnoHTaHHOE U BBIHYXXJICHHOC
H3JIYyYCHUC

52.

OTKpBITHE PaHOAKTUBHOCTH. OTBITHI
Pesepdopnaa mo onpenenenno cocraBa
PaIMOaKTUBHOTO H3ITyYCHHUS

12.03

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

53.

CgoiictBa anmb(da-, 6era-, raMma-
u3ny4yeHus. BiusHue paaroakTHBHOCTH HA
JKHUBBIE OPraHU3MbI

18.03

54,

OTKpBITHE IPOTOHA U HEUTpOHA. 30TOMbI.
Annda-pacnan. DNeKTPOHHBINA U
MIO3UTPOHHEIN OeTa-pacnaz. ['amma-
U3Iy4YEeHHE

19.03

Bbubnmoreka IJOK
https://m.edsoo.ru/ff0d1162

55.

OHeprus CBA3M HYKIIOHOB B sipe. SnepHble
peaxiun. Snepusrii peaxtop. [Ipodiemsr,
MIEPCTIEKTUBBI, IKOJIOTUYECKHE ACTIEKTHI
SIIEPHOU SHEPTETUKU

01.04

Bbubnmoreka IJOK
https://m.edsoo.ru/ff0d1356

56.

KontponbHas pabota o Teme "Snepnas
¢uznka"

02.04

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d0e38

57.

Bun 3Bé3nH0TO Heba. Co3Be3nus, pKue
3BE31b1, IIJIAHETHI, UX BUJIMMOE JBH)KCHHE.
CoiHevHast cucTeMa

08.04

58.

Comnre. CosHEYHAsT AKTHBHOCTb.
Ucrounuk sneprun CosHua U 3BE37

09.04

59.

3BE31bI, NX OCHOBHBIE XapaKTEPUCTHUKH.
3BE37bI TTIaBHOM MOCIIEI0BATEIBLHOCTH.
BryTpenHee ctpoenue 3BE3.
CoBpeMeHHBIE NTPEICTaBIECHUS O
MIPOUCXOXKIEHUH 1 3BoJfonuu CoJHIIa U
3BE3 ]

15.04

60.

Mieunslii [lyts — Hama ["anakTuka.

16.04



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

[Tonoxenne u apuxenne ConHLA B
I'anakTuke. 'anaxtuku. Y€pHble AbIpEI B
AIpax TaTaKTHK

61.

Bcenennas. Pazoeranne ramakTuk. Teopust
Bonpmioro B3peiBa. PenukroBoe usinydeHue.
Meraranaktuka

22.04

62.

HCpeIHeHHI)IC HpO6J’IeMBI aCTPOHOMUHA

23.04

63.

Oo6o06marommii ypok. Ponb dhusnku u
aCTPOHOMUU B Y KOHOMHUYECKOU,
TEXHOJIOTUYECKOM, COITUaTbHON 1
3TUYECKOH cepax NesiTeNbHOCTH Ye0BEeKa

29.04

64.

O6o06matomuit ypok. Poib u MecTo (hu3uku
Y aCTPOHOMUU B COBPEMEHHOUN HayYHOU
KapTHHE MUpa

30.04

65.

O6o06matouii ypok. Ponb usndeckoit
TEOpUHU B POPMHUPOBAHUU NIPEICTABICHUH O
bu3HYecKoil KapTHHE MUpa

06.05

66.

Ob6o06maronmii ypok. Mecto ¢gpusnueckoi
KapTHHBI MHpa B 00IIEM psiLy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
HPE/ICTaBICHHU O TIPUPOJIE

07.05

67.

KonTtponbeHas pabora 3a kypc 11 xmacca.

13.05

68.

PesepBHBIil ypok. MarHuTHOE nosie.
DNeKTpOMarHuTHas HHTYKITHS

14.05

69.

Peszeprubiif ypok. Ontrka. OCHOBEI
CIIELMAJIbHON TEOPUH OTHOCUTEIBLHOCTH

20.05

70.

Pesepnslit ypok. KBanToBas dusuka.
OJeMeHTHI aCTPOHOMHH M acTpO(YU3UKH

21.05

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

OBLIEE KOJIMYECTBO YACOB I1O
I[TPO'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» ®uswuka, 10 knace/ Mskumes I'.41., Byxosues b.b., Corckuit H.H. non penakiueii [lappenrbeBoit
H.A., Akunonepnoe obmectBo «M3aarensctBo «lIpocBemenne

. I'. 5. Mskumes, b.b.byxosues, H.H. Cotckuit ®uzuka 10 k. YueOnuk. Ousuka 10 ki1.: yaeOHUK A5
001e00pazoBaTeNbHBIX OpraHn3anuii. bazoBelil ypoBeHs u yriyOneHHbIH ypoBeHb. M.: [IpocBerienue,
2020

2. A.I1. PermkeBuy. COopHuk 3a1a4 o ¢usuke. Mockga, poda, 2005 - 2017 .

36

3. Coopnuk 3amad no ¢pusuke s 9 — 11 kmacco. CocraBurens . H. CrenanoBa. M.: «IIpocBemnienne»,
1996 1.

4. 3amanus obpaszoBarenbpHOTO moprana Pemy EI'D

METOANYECKUE MATEPHUAJIbI VISl YYUTEJIS

. I'.4. Msakumes, b.b.Byxosues, H.H. Corckuit ®usuka 10 k1. YueOnuk. @usuka 10 ki1.: ydeOHUK 1715
o01meo0pazoBaTeNnbHBIX opranu3amuii. ba3oserit yposens. M.: JIpoda, 2020

2. A.I1. PeimkeBuu. COopHEK 3a1a4 1o ¢usuke. MockBa, poda, 2005 - 2019 r.

3. Coopnuk 3aga4 no ¢usuke i 9 — 11 kiaccos. Cocraurens [.H. Crenanosa. M.: «I[IpocBemieHue»,
1996 1. 4. I'.B. Mapkuna ®uzuka 10 knacc. [loypounslie mnans! o yuebuuky I'.51. Mskumesa, b.b.
Byxosuesa. B.: Yuutens, 2004.

5. BonkoB B.A. Tloypounsie pa3pabotku mmo ¢pusuke. 10 kmacc. M.: Bako, 2006.

6.COOpHHK TECTOBBIX 33JaHUH I TEMATHYECKOTO M UTOTOBOTrO KOHTpoJis. dusuka 10 kmacc. M.:
«MuTtemnext-Lieatpy, 2004 r. 7. C.M. Arnpromeukud, A.C. CiyxaeBckuii. ®usnka. «kKoHCTpyKTOp»
CaMOCTOSITEIBHBIX U KOHTPOJIbHBIX padoT. 10 — 11 xiaccsl. [locoOue mist yunureneit. M.:

[Ipocsemienne, 2010.

A PPOBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
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