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INOACHUTEJIbBHAS 3AIINCKA

[TporpamMa 1no ¢usuke 6a30BOro ypoBHS Ha YpPOBHE CpeAHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXEHHUH M TpeOOBaHMH K pe3yiabTaTaM OCBOEHHS OCHOBHOM
oOpasoBarenbHON mporpammbl, mpeactaBieHHbix B PI'OC COO, a Takke ¢ yd€ToM
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIMU MPETNoJaBaHUsl y4eOHOTO
npeamera «®Puszmka» B oOpa3oBaTelbHBIX  oOpraHu3aiusx Poccuiickoit ~ dDenepanuu,
peaTn3yoLMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Conepxanue mporpaMMbl 1O (pu3MKe HampaBieHO Ha (OPMHPOBAHHE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIeATENIbHOCTHOIO noaxoaa. [lporpamma no ¢usuke cooTBETCTBYET
tpeboBanusiM @I'OC COO K MIaHUPYyEeMbIM JUYHOCTHBIM, MPEIMETHBIM U METanpeIMETHBIM
pe3ynbTraraM OOydeHHs, a TaKK€ YUUTHIBAET HEOOXOJMMOCTb pealu3alMi MEKIIPEIMETHBIX
CBsi3eH (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LI€JIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro oOIero odpa3oBaHus, MJIaHUPYEMble
pe3yibTaThl OCBOCHHS Kypca (U3UKU: JIMYHOCTHBIC, METallpeJMETHbIe, IpeIMEeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYALT:

® [UJIAaHUPYEMbIE PE3YNbTAaThl OCBOCHUS Kypca QU3UKHU HAa 6a30BOM YpOBHE, B TOM YHUCIIE

IpeIMETHBIE PE3YJIbTAThI IO rojiaM O0yUYEHUs;

e conepxanue yuyeOHoOro npeamera «Pu3nkay mo rogam o0ydeHHs.

®dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbL, BBICTYIIask B KAYeCTBE yU4eOHOTo
npeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIQJ B CHUCTEMY 3HaHUI 00 OKpyXKarolleM MUpe.
[konpHBIH Kypc (U3MKH — CHCTEMOOOpA3YIOUUN [ €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XUMHUeH, Ouonoruei, gusnueckoir reorpadueil u actpoHomueil. VMcnonab3oBaHue U aKTUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHUU OIlpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTHIl B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOCHHUS KOCMOCA, IOJYYEHHS HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U JIpyrux. U3ydeHue pu3nKu BHOCUT OCHOBHOW BKJIaJ B
(dbopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaroumxcs, B GoOpMUpOBaHUE YMEHUI
NPUMEHATHh HAyYHBII METOJ IO3HAHUS NPH BBHIIOJIHEHUH UMU YIEOHBIX HCCIIEIOBAHUI.

B ocHOBY Kypca ¢u3uKH 1 ypOBHS CpeHEro o0Iero oopa3oBaHus MOJIOKEH Psifl UeH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEMl KypcC SBISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPKUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOYACT KaK BOMPOCHI KIIACCHUECKOW, TaK U
COBPEMEHHOM (hU3UKH.

Hoes cenepanusayuu. B cooTBeTCTBUM ¢ HEl MaTepuan Kypca GU3MKU 00beTUHEH BOKPYT
¢uznueckux Teopuil. Beagymmm B Kypce sBIsSeTcss (OpPMUPOBAHUE IMPEACTaBICHHM O
CTPYKTYPHBIX YPOBHSIX MaTEPUH, BELIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE€ peanuzaius npearnosaraeT UCIoib30BaHHE T'yMaHUTapHOTO
noteHuana GU3NYecKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHUS (DPU3HMKU C Pa3BUTHEM OOLIECTBA,
a TaK’Ke ¢ MUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU U 3KOJIOI'MYECKMMHU ITPOOIEMaMHu.

Hoes npuknaonou nanpasnennocmu. Kypc pusmku npenmnosaraet 3HakOMCTBO C ITHPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peanusyercs IOCPEICTBOM BBEICHHS HIIEMEHTOB COAEP)KaHUs,
HNOCBALIEHHBIX JKOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKKe 00CyXIeHUs NpoOJIeM pPallMOHAIbHOTO IPUPOIONIONIE30BaHUS U
HKOJIOTHYECKOM Oe30MaCHOCTH.

CrepKHEBBIMH 3JIEMEHTAMH Kypca (U3UMKH HA YPOBHE CPEIHETO 00Iero oOpa3oBaHUS
ABISIOTCS  (pu3uueckue Teopuu ((popMHpOBaHHWE NPEICTABICHUH O CTPYKType IOCTPOECHHUS
¢du3nyeckoil TeopuM, poiau (yHIAMEHTAIbHBIX 3aKOHOB W IPUHLMIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJISI OMUCAHHUS E€CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).

CucTeMHO-1eTeTbHOCTHBIN MTOX0/ B Kypce (DU3UKU pealn3yeTcs MPEexIe BCEro 3a CuéT
OpraHu3alK 3KCIEPUMEHTAILHONW IesATeIbHOCTH oOydarouuxcs. J{ias 6a30Boro ypoBHs Kypca
(¢U3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIIEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKEe OOBEAMHEHBI B OOIIMIA CIMCOK
YUYEHHUYECKUX NPAaKTUYEeCKUX paboT. BblaeneHue B ykazaHHOM IEpedyHE JIaOOpaTOpHBIX padoT,
IOPOBOJUMBIX JJIsl KOHTPOJISL M OLEHKH, OCYLIECTBISETCS YYacTHHUKaMHM 00pa3oBaTeIbHOIo
nporiecca UCXOs U3 0COOEHHOCTEH TUTAaHUPOBAaHUS U OCHAIICHUs KabuHeTa ¢usuku. [Ipu sTom
oOecrieynBaeTcsl OBJIAJCHHE OOYYAIONIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC H3MEPEHHS,
UCCIICIOBAaHMUs 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH U IIOCTAaHOBKY ONBITOB IO IPOBEPKE
HPEJIOKEHHBIX THIIOTE3.

Bosnbiioe BHUMaHUE yAENsSeTcs PEIICHUIO pacu€THBIX W KadeCTBEHHBIX 3a1ad. Ilpu sTom
JUISL PAaCYETHBIX 3a]a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33/JaHHOM (PU3MUECKON MOJEIBIO,
HO3BOJISIOIINE NPUMEHATh HM3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOrO pasfela
Kypca, TaK ¥ UHTETPUPYs 3HAHUS U3 Pa3HbIX pa3zesnoB. [y KaueCTBEHHBIX 3aJa4 MPUOPUTETOM
SBIISIIOTCSL 3aJaHUsS Ha OOBSICHEHHE TMPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpY’KaIoIIe XKu3HHU, TpeOyronue BbIOOpa (DU3WYECKONW MOJENTU Il CUTYallud TPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DPI'OC COO k MaTepuambHO-TEXHHUYECKOMY
oOecnieueHH0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
oOuiero o6pa3oBaHUs JTOJKEH M3y4yaThCsl B YCJIOBMSIX MpPEIMETHOro kaOuHeTa (U3MKH WU B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOro 1uKia. B xabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PATOPHOE 00OPYOBAHUE JUISI BBITIOIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYCHHUECKUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
obopyoBaHue.

JleMoHCTpaninoHHOe 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUM C IMPHHLIUIIOM
MHUHHMAaJIbHON JOCTAaTOYHOCTH M O0ECHEeYMBAET MOCTAHOBKY IEPEUMCIEHHBIX B IPOrpamMMe I10
¢u3nKe KIIOYEBBIX JEMOHCTpAIUil A HUCCIENOBAHMSI HM3y4aeMbIX SIBJICHHM M TPOIIECCOB,
IMITUPUYECKUX U PYHTaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHH.

JlaGopaTtopHoe 00OpYyAOBaHUE JJIS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMAaTHYECKUX KOMIUICKTOB M OOECIeYMBaeTcsi B pacdy€ére OAHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYIAOBaHMS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BAHUU AHAJIOTOBBIX W IU(GPOBBIX NMPUOOPOB, a TaKXKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU 1IENISIMU U3Y4YEHUS GPUUKU B 00ILIEM 00pa30BaHUU SBISIIOTCS:

e (dopMupoBaHHE HHTEpeca M CTPEMJICHUS OOYYaIOUIMXCS K HAyYHOMY HW3YYEHUIO

IPUPOIBI, pa3BUTHE UX MHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE TMPEJCTABICHHA O HAyYHOM METOAE TMO3HaHUs | (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILINM SIBJICHHSIM;



(dbopMUpOBaHKHE HAYYHOTO MUPOBO33PECHUS KAaK Pe3ylibTaTa U3y4eHHUs OCHOB CTPOCHUS
MaTepuu U pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE YMEHUI OOBACHATD SBJICHUS C UCIOIb30BAaHUEM (PU3UUECKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeIbCTB;

dbopMupoBaHUE MPEACTABICHUN O POJIM (GU3MKU ISl pa3BUTHSI IPYTHUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHH.

JlocTikeHnne 3THX Iesell oOecreunBaeTcsl peuIeHHeM CIEAYIONIMX 3afad B Ipolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

nproOpeTeHne CUCTEMBI 3HaHUN 00 O0IMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHsSIX, BKIIOUAsk MEXAHUKY, MOJIEKYJSIPHYIO (PU3HUKY, 3JIEKTPOAUHAMUKY, KBAHTOBYIO
(GU3UKY U 3JIEMEHTHI aCTPOPU3UKY;

dopMHpOBaHHE YMEHUH MPUMEHATh TEOPETUYECKUE 3HAHUSA Ui OOBACHEHUS
Gu3nuecKkux SBIEHUM B MpHpoJe M JUIsl TNPUHATUS NPAKTUYECKUX pEIIeHUH B
MMOBCEAHEBHOM KU3HU;

OCBOCHME CIIOCOOOB pEIIEHUS pa3IMYHbIX 3a/Jad C SBHO 3aJaHHOIN (u3nyeckoi
MOJIENBIO, 3aJad, TOJPa3yMEBAIOIIUX CAMOCTOSTENbHOE CO3JaHue (HU3UYECKOH
MOJIEINN, aIEKBATHON YCIIOBHSM 3a]1a4H;

NOHMMaHue (PU3MUYECKMX OCHOB M TPUHIMIIOB ACUCTBUS TEXHHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MTPOLECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO CPENy;

OBJIICHUE METOJAMH CaMOCTOSITEIIFHOTO TUIAHUPOBAHUS M MPOBEACHUS (PU3MUECKUX
HKCIEPUMEHTOB,  aHalu3a M  UHTEepOpeTandd  HH(pOpManuu,  OmpeaesIeHus
JIOCTOBEPHOCTH MOJYYEHHOTO Pe3ysbTara;

CO3/1aHU€e YCJIOBUH /ISl pa3BUTHsI YMEHUI MPOEKTHO-UCCIIEA0BATEIbCKON, TBOPUECKON
NeSITeTbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YpOBHE CPEIHETO OOIIEro 0oOpa3oBaHUS
otBoautcs 204 gacos: B 10 kmacce — 102 gacos (3 waca B Henento), B 11 kmacce — 102 gacos (3
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme 1o (Gusnke nepedeHsb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBJISIETCSI PEKOMEHJIOBAaHHBIM, YYMUTENb JIeJlaeT BBIOOp MPOBEIEHUS J1abOpaTOpPHBIX pPadOT u

OTBITOB C YU4ETOM WHIUBUAYATIbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.



COJAEP)KAHUE OBYYEHUA
10 KJIACC
Pa3nes 1. ®u3nka u MeTOAbl HAYYHOI'O TO3HAHMS
®usnka — Hayka o npupoze. Haydnsle MeToabl NMO3HaHUSA OKpy’Karowmero mupa. Pois
9KCHEPUMEHTA U TEOPUH B IIPOLECCE TTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunbie runores3sl. Ou3nueckue
3aKOHBI ¥ TeOpuH. | paHHIIBI MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB. [I[pHHIIUIT COOTBETCTBUSI.

Pors m mecto ¢usukm B (GopMHUpPOBAHMM COBPEMEHHOW HAyYHOM KapTHHBI MHpa, B
MPAKTUYECKOM JIeSITETLHOCTH JIIOJICH.

Llemoncmpayuu
AHanorosble ¥ IU(PPOBBIC U3MEPUTEIILHBIE PUOOPHI, KOMITBIOTEPHBIC TATYUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBmwkeHHe. OTHOCHTEIBHOCTh MEXaHMuecKoro mABmxkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHssi CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepUaJIbHOM TOUYKH, UX MPOEKIIMH HA OCH CHUCTeMbl koopAuHaT. CloKeHHE TEepeMEIIeHU 1
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MPSIMOJUHEIHOE NBHKeHHE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, MYyTH U NEPEMEIICHHUS MaTEPUAIbHON TOUYKH OT BPEMEHH.

CBoboaHoe majieHne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuneriHoe nBvxkeHue. JIBH)KEeHME MAaTEpUATIBHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM 1O MOZYJI0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JMHEWHas cKopocTh. llepuon u
yactoTa oopanienus. L{eHTpocTpeMuTenbHOe YCKOPEHHE.

TexHu4yeckne yCTpOMCTBA M MPAKTHUYECKOE TMPUMEHEHHUE: CHUIOMETp, JIBUKECHUE
CHapSIJIOB, IIETTHBIC U PEMEHHBIC TTepeIadH.

Llemoncmpayuu

Mopenb cucteMbl 0OTCUETA, MILTIOCTPALIAS KHHEMAaTUYECKUX XApaKTEPUCTHUK JABUKECHUSI.

[IpeoOpazoBanue NBHKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmronenue aBmxeHus Tena, OpomIeHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne ycKopeHus CBOOOIHOTO MaACHHUS.

HampaBnenue ckopocTu npu ABMKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yuenne HepaBHOMEPHOTO JIBMXKEHHUS C 1I€JIbIO OMPEIETICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanne  COOTHOLIGHHMS ~ MEXIYy  MYTSAMH,  TNPOHJACHHBIMM  TEJIOM  3a
MOCJIeIOBAaTEIbHbIE paBHBIC IPOMEXKYTKH BpPEMEHH TPHU PABHOYCKOPEHHOM JBIDKEHHUU C
Ha4aJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3yuenue ABMKEHUS MIApUKA B BSI3KOU KUIKOCTH.

W3ydeHue ABUKEHUS TeIa, OPOIICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuniun otHocutenbHOcTH ["anuies. [lepBoiit 3akoH HetoToHa. HEpLanbHbIE CHCTEMBI
OTCYETA.

Macca tena. Cuna. IlpuHuun cynepno3unuu cwi. Btopoil 3akoH HberoToHa ains
MaTepualibHOM TOUku. TpeTuit 3akoH HbroToHa 711 MaTepHalIbHBIX TOYEK.



3akoH BceMupHoro tsaroreHus. Cuna tsoxectu. [lepBas kocMuyeckass CKOpOCTb.

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

Tpenue. Buabl Tpenust (mokosi, ckoyibxkeHus, kadenus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJbXEHHUs U cuia TpeHus nokos. Koagduuuent tpenus. Cuna conpoTHBICHUS
IIPU ABUKEHUU TeEJIa B KUJKOCTH WM rase.

[TocTynaTensHOE M BpalaTeIbHOE ABMKEHHE a0COIIOTHO TBEPOTO Tea.

MoOMEHT cubl OTHOCUTENBHO OCH BpameHus. Ilnedo cuibl. YcinoBus paBHOBECHS
TBEPJIOTO TENA.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHUE: MOAIIMUIHUKY, JABUKEHUE
UCKYCCTBEHHBIX CITyTHHKOB.

Llemoncmpayuu

SIBneHue nuepuuu.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akon HeroTona.

N3mepenue cuil.

CrioxxeHue CHil.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT AepopMariui.

HeBecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TTAJICHHH.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnoBust paBHOBecus: TBEPAOTro Tesa. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3ydeHue ABMKeHUs OpycKa IO HaKJIOHHON TJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue yclIOBUI paBHOBECHUS TBEPIOTO TeJla, UMEIOIIErO OCh BPAIICHHUS.

Tema 3. 3akoHnbl cOXpaneHusn ¢ MexanHukKe

HNmnynsc MatepralibHON TOYKHU (Tea), CUCTEMBbl MaTepUaIbHBIX ToueK. MMmysbe cuibl u
M3MEHEHNE UMITYJIbCa Teja. 3aKOH COXPAaHEHUS UMITYJIbca. PEakTHBHOE IBUJKEHUE.

Pa6ora cuibl. MOIIHOCTH CHITBL.

Kunernyeckass sHeprus maTepuanbHONW TOYKU. Teopema 00 WM3MEHEHMHM KHHETHYECKOU
SHEPIHH.

[TorennuanbHas sHeprus. IloTeHuManbpHas sHEPTUs yupyro aeGopMUpOBAaHHOMN MPYKUHBI.
[TorennuanbHas SHEprus Tena BOIU3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble M HE MOTEHUUANbHbIE CUIIBL. CBSI3b pabOThl HE MOTEHLHUATIBHBIX CHJI C
M3MEHEHHEM MEXaHWYECKOUN SHEPTruu CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHu4eckue yCTpOMCTBAa U IPAKTUYECKOE NPUMEHEHME: BOAOMET, KOIEP, IMPYKUHHBIN
MUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHXKEHUE.

[Tepexo mOTEHITMAIBHON SHEPTHH B KHUHETUYECKYIO U OOPaTHO.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

W3ydeHne aOCOMIOTHO HEYNPYroro yaapa ¢ TMOMOINBIO JABYX OJIMHAKOBBIX HUTSHBIX
MAasITHUKOB.



HccnenoBanue cBsi3M pabOThl CHUJIBI ¢ M3MEHEHHEM MEXAaHHMYECKOW SHEpruM Tejla Ha
IIPUMEpE PaCTSKEHUSI PE3UHOBOTI'O JKI'yTa.

Paszgea 3. MoJsiekyJsipHasi pM3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KHHETUYECKON TEOPUU U MX OTMBITHOE 0OOCHOBAHHE.
BpoynoBckoe gBmwxkenue. [uddysus. Xapaktep IBUKECHHS M B3aUMOJCHCTBUS YaCTHUIL
BellecTBa. Mojenu CTpOEHHS Ta30B, XUAKOCTEH W TBEPABIX Tel M OOBSICHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosiekyn. KonaumuecTBo BemiecTsa.
[TocTostnHast ABorajipo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopenb upeanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOW TEOpUu
ueanpHOro ra3a. AOCONIOTHas TemImepaTypa Kak Mepa CpedHell KHHETHUYECKOH SHEepruu
TEIUIOBOrO JBWKEHHMS 4actul ra3a. lllkama temneparyp KensBuna. ['a3oBbie 3aKOHBI.
VYpaBuenne MenneneeBa—Knaneipona. 3akon Jlanprona. M3ompoliecchl B UIACaIbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduueckoe mpencTaBiIeHne U30IIPOLIECCOB: U30TepMa,
u30Xxopa, nzobdapa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapomMeTp.

Jlemoncmpayuu

OnbIThl, OOKa3bIBAIONIME JTUCKPETHOE CTPOCHHE BeliecTBa, ¢ororpaduu  MOJIEKyI
OpPTraHUYECKUX COETMHEHMI.

OnbIThl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBH>KCHHS.

Mopens oneita IlITepHa.

OnbIThL, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOECHCTBHUS.

Monens, MIUTIOCTpUPYIOLIAs IPUPOY JABICHUS ra3a Ha CTEHKH COCy/a.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UACATBHOTO ra3a, H30MpPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

Omnpenenenne Macchl BO3JyXa B KIACCHOW KOMHATe€ Ha OCHOBE M3MEpeHUU 00BhEMa
KOMHATBHI, IaBJICHUS 1 TEMIIEPATypPhl BO3/lyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEXy ITapaMeTpaMu COCTOSIHUS pa3peKeHHOTO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonuHamuueckass cucteMa. BHYTpeHHsIsi 3HEprus TEPMOJMHAMHYECKOM CHUCTEMBI U
crocoOb! e€ n3meHeHus. KonnyecTBo TemioTsl U pabota. BHyTpeHHssI 3HEprusi 0JJHOATOMHOIO
U7eanbHOro raza. Buasl Terionepenadn: TeIIONPOBOAHOCT, KOHBEKIUS, U3TydeHUE. Y eJbHas
TEMI0EMKOCTH BellecTBa. KoaudyecTBo TEIIOTHI IPH TeIUIoNepeaaye.

[TonsitTne o6 anmmabatHoM mporecce. [lepBeiii 3akoH TepMoauHaMmuku. [IpumeHeHue
MEPBOro 3aKOHA TEPMOAMHAMUKY K M3omporeccaM. I padudeckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepmonnHaMuku. HeoOpaTuMOCTh IPOIIeCCOB B IPUPO/IE.

TennoBeie MamuHbL. [[pUHIUTIBL [EeHCTBUS TEMIOBBIX MamuH. [IpeoOpa3zoBaHus SHEPTUH B
TeruIoBbIX MamuHax. Koaddumment noneznoro aeictsus terioBod mamuHbl. [{ukn Kapao u
ero Kod(hPuIUEeHT MoJIe3HOTO NEUCTBHS. IKOJOTUIECKUE MTPOOIEMBI TETUIODHEPTETUKH.

TexHudeckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHWE: JBUIaTelb BHYTPEHHETO
Cropanusi, OBITOBOI XOJOIUIHHHUK, KOHTUITUOHED.

Jlemoncmpayuu



H3MeHeHre BHYTpEHHEW SHEpruu Tela MpU COBEpLIEHUH padOTHI: BBUIET MPOOKH U3
OYTBUIKH TOJl JIEHCTBHEM CXKaTOr'O BO3JyXa, HarpeBaHue s(upa B JATyHHOU TpyOke myTéM
TpeHus (BUICOAEMOHCTpAINs).

H3meHeHne BHYTpeHHEH sHepruu (TeMieparypbl) Tea pu Terionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO34yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Mopnenu mapoBoii TypOHWHBI, IBUTATEIsS BHYTPEHHETO CTOPAHUSI, PEAKTHBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Acpecamnvie cocmosanusn eeugecmea. Dazoswvie nepexoonvt

[TapooOpa3oBanne wu KoHneHcamws. Mcmapenne u  kureHue. AOCOMOTHAasS U
OTHOCUTEIIbHAS BIKHOCTh BO3/yXa. HackImeHHbIi map. Y aenbHas TemoTa mapooopa3oBaHusl.
3aBUCUMOCTB TEMIIEPATypbl KUIICHUS OT AaBJICHUS.

TBépnoe Teno. Kpucrannnueckue u amopdubie Tena. AHU30TPOIUS CBOMCTB KPUCTAILIIOB.

Kunkue xpucrtamuibl. CoBpeMeHHbIe MaTepuanbl. [lnmaBneHwe w Kpucraym3anus. Y aeiabHas
TeruioTa miasieHus. Cyonumanus.

ypaBHeHI/Ie TEIJI0BOro OanaHca.

TexHuueckue YCTpOﬁCTBa U IPAKTUYCCKOC IIPUMCHCHHUC. THI'POMCETP H IICUXPOMETP,

KaJIOPpUMCTP, TCXHOJIOIMMU IOJYYCHUA COBPCMCHHLBIX MATCpUajioB, B TOM 4YHCJIIC HAHO
MaTCpHraJIoB, © HAHO TCXHOJIOI'UH.

Jlemoncmpayuu

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenue npu moHWKEHHOM JTaBJICHHUH.

Cnoco0Ob1 U3MEpEeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTAITTMYECKOTO BEIIECTBA.
JleMoHCTpanus KpuCTaioB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Inexkmpocmamuka

ONeKTpu3anusa TeNl. OJIEeKTpUYecKuil 3apsan. JlBa BHIA BIEKTPUYECKHX 3apsigoB.
ITpoBOAHMKY, TUANEKTPUKH U TIOTYIPOBOJHUKN. 3aKOH COXPAHEHHUS MIEKTPUUYECKOTO 3aps/a.

Bzaumoneiicteue 3apspoB.  3akoH  Kymona. TodeuHelii  anekTpUyecKuM  3apsia.
Onektpuuyeckoe mnoiae. Hampsxk€éHHOCTh anekTpudeckoro mnons. IlpuHnun cynepnosunun
ANEKTPUYECKUX NOJeH. JINHNKM HaNPsy)KEHHOCTHU IIEKTPUYECKOTO MMOJIS.

PabGora cunm oanekrpocrarmueckoro mois. [lorennuman. Pa3HOCTh  NOTEHIMAJIOB.
ITpOBOAHMKY M TUAIIEKTPUKHU B AJIEKTPOCTATUYECKOM IoJIe. J{MaaeKTpuuecKas MIpOHULAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTpOEMKOCTh INIOCKOTO KOHJAEHCAaTopa. DHEPrus
3apsyKEHHOI0 KOHJIEHCATOPA.

TexHnueckue ycTpoilcTBa M INPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3alIUTa, 3a3€MJICHHE 3JIEKTPONPUOOPOB, KOHACHCATOP, KOMHPOBAIBHBIN
anrmapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL ACHCTBUA 3JIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE MOJIE 3aPSKEHHBIX TEIL.



[IpoBOTHUKY B AJIEKTPOCTATUYECKOM ITOJIE.

DJIeKTpOoCTaTUYECKas 3alluTa.

JM3IEeKTPUKHU B 3JIEKTPOCTATUUECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOIIAJM IJIACTHH,
PACCTOSIHUS MEXAY HUMH U TU3JIEKTPUIECKON IPOHULIAEMOCTH.

DHeprusi 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DJIEKTPUUYECKHUI TOK. Y CIOBUS CYIIECTBOBAHHUS JIEKTPUUECKOTO TOKa. MICTOYHMKM TOKa.
Cuiia Toka. [TocTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma 115 ydyacTka 1enu.

DIIEKTpUUYECKOE CONPOTHUBIICHHE. VY nensHoe CONPOTUBIICHUE BEILECTBA.
[TocnenoBarenbHOE, NapaieIbHOE, CMEILIAHHOE COETMHEHNE TPOBOAHUKOB.

Pabota anekTpuueckoro Toka. 3akoH Jxoyns—JIeHna. MOmHOCTD 37EKTPUIECKOTO TOKA.

DIIEKTPOABUKYILAs CUJIA U BHYTPEHHEE CONIPOTUBIICHHE UCTOUYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) AyieKTpudeckoii nenu. Koporkoe 3aMbIkaHue.

DJIeKTPOHHAs MPOBOJAUMOCTD TBEPIBIX METAJUIOB. 3aBUCUMOCTb COITPOTUBIICHHS] METAJLJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3J1EKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M TPUMECHas MPOBOAMMOCTh MOIYNPOBOJHUKOB.
CsoiicTBa p—Nn-nepexoaa. [lomynpoBoHUKOBbBIE TPUOOPBHI.

DNEeKTPUUECKHI TOK B PACTBOpax M paciulaBax »dJIEKTPOJIMTOB. DJIEKTPOJIUTHYECKAS
JUccoanus. DIEKTPOIIN3.

DNIEKTpUUYECKHI TOK B Tazax. CaMOCTOSATENbHBIM U HECAMOCTOSITENbHBIN pa3psan. MomaHus.
ITna3zma.

TexHu4yeckne yCTpOWCTBA M MPAKTHUYECKOE TMPUMEHEHHUE: aMIIEPMETpP, BOJIBTMETP,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelIbHbIE MPUOOPHI, SIEKTPOOCBETUTEIHHBIC
npuOOpbl, TEPMOMETP COMPOTUBJICHUS, BAKYyMHBIA IHOJ, TEPMHUCTOPHl U (HOTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTHOJI, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS] IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUJIOLIATU
MOTIEPEYHOT0 CEYCHUS U MaTepHaa.

CwmenranHoe COeTMHEHUE TIPOBOTHUKOB.

[IpsiMmoe u3MepeHue 3IeKTpoABMXKYIIEH cuiibl. KopoTkoe 3amblkaHHE TadbBaHHUYECKOTO
3JIEMEHTAa U OLIEHKAa BHYTPEHHETO COMPOTHUBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB AJEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yueHnne cMenaHHOTO COEIMHEHMS PE3UCTOPOB.

W3mepenne  SIEKTPOABMKYIIEH CHJIBI  MCTOYHMKA TOKA W €r0  BHYTPEHHETO
CONPOTHUBIICHUS.

Hab6nronenue anexrponusa.



MesknpeaMeTHbIe CBSI3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kiiacce OCymIECTBISICTCS C YYETOM
COJIePXKATENBbHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMd MaTeMaTHKH, OHMOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nonsimusi, CBA3aHHBIE C WM3YYEHHMEM METOJOB HAyYHOIO IO3HAHUS:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHUE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl ypaBHEHMH, JHMHeWHas ¢QyHKuMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CHHYC, KOCUHYC, TAHT€HC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPhl M MX MPOEKIUU Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexannueckoe JBMKEHUE B JKUBOM npupoje, 1udpdysus, ocMocC, TEII000MeH
KUBBIX OPTraHU3MOB (BHIIBI TEIUIONEPEIau, TEIJIOBOE PABHOBECHE), SJICKTPUUCCKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEILECTBA,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPIABIX TeJ, JKUAKOCTEM M Ta30B, 3JEKTPUYECKUE
CBOWCTBA METAJJIOB, JICKTPOIUTHIECKAS TUCCOLUAIINS, TaTbBAHHUKA.

l'eocpaghus: BIaxXHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHue ABMXKEHUH C MCIOIb30BAHUEM MEXAHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUMHUKH, HCIOJb30BAHMWE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJOMET W Jpyrue), JBUTAaTeIb BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOJMIIBHHUK, KOHAUIIMOHED, TEXHOJIOTUH TTOIYUYEHHsI COBPEMEHHBIX MaTepPHajioB, B TOM YHCIIE
HaHO MaTepuajoB, W HAHO TEXHOJOTHM, JJIEKTPOCTaTHYecKas 3alluTa, 3a3eMJICHHE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNpUHTEp, 3JEKTpOHArpeBareibHble MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHOOPHI, TATHBAHUKA.

11 KUIIACC
Pasnen 4. diekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmpomazHUMHAA UHOYKYUSA

[TocrossHHbIE MarHuThl. B3anMoAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHoe TOJe€.
Bekrop maruuTHONM MHAYKUMU. [IpUHIMI Cylieprio3uny MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHON
uHayKnuu. KapTuHa ATMHUN MarHUTHOW MHIYKIWU OISl TOCTOSSHHBIX MAarHUTOB.

MarsnuTtHoe 1oJIe MPOBOAHUKA C TOKOM. KapTWHa JNWHHMNA MHAYKIMM MarHUTHOTO IO
JUIMHHOTO TPSIMOTO IPOBOJHHKA M 3aMKHYTOT'O KOJBILEBOIO IPOBOJHMKA, KATYIIKA C TOKOM.
OmneiT Opcrena. BzaumopeiicTBre NpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HallpaBJICHHUE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BMKEHHE 3apsyKEHHOW 4YacTUIbl B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBneHMe ndyeKTpOMAarHuTHOW MHAYKUUHU. [lOTOK BeKkTOpa MAarHUTHOM MHIYKIIMH.
ONeKTpoABMKYIIAsl CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHON MHAYKIuU Papajes.

BuxpeBoe ayekTpuueckoe IMose. ONEKTPOIBMIKYIIAass Cuia WHAYKIMU B IPOBOJHUKE,
JBHKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno JleHnna.

NHAyKTUBHOCTB. SIBJI€HME CAMOMHIYKIIMHU. DJIEKTPOABUIKYILASl CHJIa CAMOMHTYKIUH.

DHeprusi MarHUTHOT'O TOJIsI KATYIIKHA C TOKOM.



DJIEKTPOMArHuTHOE MOJIE.

TexHuueckne yCTpPOWCTBAa M IPAKTUYECKOE MPUMEHEHUE: MOCTOSIHHbIE MAarHUThI,
ANEKTPOMATHUTHI, 3JIEKTPOJABHUIATEIb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL, UHAYKIHOHHAS 1€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE AIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHuY MHIYKIUKA MarHUTHOTO TOJIS.

B3aumozeiicTBue ABYyX MPOBOJHUKOB C TOKOM.

Cuna Ammepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

SIBrieHne ANEKTPOMArHUTHON MHIYKIUU.

[IpaBuio Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILIEH CHIIbI MHAYKIIMU OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKA.

SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yueHne MarHuTHOTO MOJIs1 KaTYLIKH C TOKOM.

UccnenoBanue neicTBus MOCTOSHHOTO MAarHUTA HA PAMKY C TOKOM.

Uccnenoanue sBIeHUS 3JEKTPOMArHUTHOM MHTYKIIUU.

Pa3nea S. Kosiebanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHuUmMHbsle KO1e0AHUS

KonebarenbHas cucrema. CBoOOJHBIE MexaHMueckue KojeOaHusa. ['apmoHuueckue
kosnebanus. Ilepmon, wactora, amrumtyna U ¢asa konebanuil. IIpyKUHHBI MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE TapMOHMYECKUX KosebaHui. IIpeBpaiieHue sHepruu
IIPU TAPMOHUYECKHUX KOJIEOaHUX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJ€ATHHOM
KoJIeOAaTeIbHOM KOHTYype. AHAJIOrMs MEXIy MEXaHWYeCKMMHU U 3JEKTPOMarHUTHBIMU
kosiebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUsl SHEPIHM B HJEAJbHOM KojeOaTeabHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUAX. BbIHYX/IeHHbIE MEXaHUYECKUE KoJjeOaHus.
Pe3onanc. BeiHyk€HHBIE JIEKTPOMarHUTHbBIE KOJIeOaHUs.

[lepemennsblit Tok. CUHYCOMJANBHBIM MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMITTUTYIHOE U IEUCTBYIOIIEe 3HAUEHUE CUIIbI TOKA U HAIPSKEHUSI.

Tpanchopmarop. IlpousBoacTBo, mepenaya W MoTpedsieHUE DIEKTPUUYECKONH SHEPIUH.
OKOJIOTUYECKHE PUCKH TpU TPOU3BOJACTBE AEKTpodHepruu. KynpTypa ucCnonab3oBaHusA
AIIEKTPO3HEPTUHU B TOBCEIHEBHOM JKHU3HHU.

TexHu4yeckne yCTpOMCTBA M MNPAKTUYECKOE IPHUMEHEHHE: DSIIEKTPUYECKHH 3BOHOK,
reHepaTop NepeMEHHOro TOKa, JIMHUU 3JIeKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KojeOaTeIbHOW CUCTEMBI (IPYKUHHBIM HIIM MaTeMaTHUECKUI
MasITHHK).

HabGnronenue 3aryxaromnmx Kojie0aHui.

HccnenoBanue CBOMCTB BBIHYKIACHHBIX KOJICOAHUIA.

Habmronenue pe3onanca.

CB0OOIHBIC PTIEKTPOMArHUTHBIC KOJICOaHUSI.



OcmumnorpaMmbsl — (3aBUCMMOCTH  CHJIBI  TOKa W HAOpsOKEHUST OT  BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOH/JIEHCATOopa.

Mopeinb TMHUY 3IIEKTPOIEPEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue 3aBUCUMOCTH TEPHOJIa MAJIBIX KOJIEOaHUH Tpy3a HA HUTH OT JJTUHBI HUTU U
Macchl rpysa.

HccnenoBanne NEPEeMEHHOTO TOKAa B LENM W3  IOCIEN0BATEIbHO COECIMHEHHBIX
KOHJIEHCATOpa, KaTylIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHuUmMHble 60JIHbL

Mexanudeckue BOJIHBI, yclI0BUs pacnpoctpanenus. [lepuon. CkopocTs pacnpocTpaHeHust
u januHa BonHbL. [lomepeunble W mpononbHble BOJHBL. WHTepdepeHuus u mudpaxmus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JyYEHUs DJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B snextpomaruutHoil BoiHe. CBOMCTBAa 31EKTPOMArHUTHBIX
BOJIH: OTpaXCHHE, IMpeJoOMJIeHHe, moysipu3anus, audpakmus, uaTepdepenuns. CKopocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[[Ixana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 37eKTpOMarHUTHBIX BOJH B TEXHUKE U
ObITY.

IIpuHIMITBI paInOCBA3H U TeJeBUIeHU. Pannonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKaroIIel Cpeibl.

TexHnueckue ycTpoicTBa M INPAKTUYECKOE NPUMEHEHHE: MY3BIKAJIBHBIE MHCTPYMEHTHI,
yJIbTPa3ByKOBasl AMArHOCTHKA B TEXHUKE W MEAMIMHE, Panap, paiuONpUEMHHUK, TEIEBU30D,
anTeHHa, Teneon, CBU-meusb.

Jlemoncmpayuu

OO0pa3oBaHue U paclpoOCTPaHEHHUE MONEPEYHBIX U MPOJOIBHBIX BOJIH.

Kounebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

Habmronenne otpaxkeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmonienue nnrepdepeHny u AMPpakiui MEXaHM4eCKUX BOJIH.

3BYKOBOH pE30HAHC.

Habmionenue cBsA3M TPOMKOCTH 3ByKa M BBICOTHI TOHa C aMIUIMTYJOM M YacTOTOH
Kosie0aHui.

UccnenoBanue CBOMCTB  AJEKTPOMArHUTHBIX  BOJIH:  OTpaX€HUE, MPEJIOMIICHHE,
noJsipuzanus, Tudpakuus, MHTepdepeHus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonrHeliHOe pacpoCTpaHEeHUE CBETa B OTHOPOIHOMN cperie.
JIyud cBeta. ToUeUHBIN UICTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHune H300pakeHUIl B IMIIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKOHBI MPEJIOMIICHHUS CBeTa. AOCOJNIOTHBIM  IOKa3aTesb
npenomiieHud. [lomHoe BHyTpeHHee oTpaxkeHue. [IpenenbHBI yroa MOJTHOTO BHYTPEHHETO
OTpaKEHHUS.

Hucniepcust ceera. CloxxHbIH cocTaB 6enoro cera. L[Ber.



ColOuparonue W paccewBamIIuMe JIUH3bL. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTUYECKasl CHJia TOHKOM JUH3BL. [locTpoenue n3odpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. QopMyIIa TOHKOM JIMH3BIL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH FT€OMETPHUUECKON ONTHUKH.

BonnoBas ontuka. Wutepdepennus cBera. KorepeHTHble HUCTOYHUKH. Y CIIOBUS
HaOJI0IeHNs] MAKCUMYMOB 1 MUHUMYMOB B MHTEP()EPEHIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpakmus cBera. [udpaxuuonnas pemérka. YcioBue HaOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBETa Ha NU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToammapar,
MPOSKIIMOHHBIA ~ammapar, MHUKPOCKOI, TEJIeCKOI, BOJIOKOHHAs ONTHKA, AU(paKIHOHHAS
peméTka, moJIspous.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpoCcTpaHEHHE, OTpakeHUWE U IpernoMieHue cBera. Onruuyeckue
IpUOOPHI.

[TonHOE BHYTpeHHee oTpakeHue. Mojenb CBETOBOIA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTeppEpeHITNN CBETA.

HaGnronenue nudpakuuu cera.

Hab6mronenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO TPU3MBI.

[Tony4eHue criekTpa ¢ HTOMOLIbIO AU(PAKIIMOHHON PEIIETKH.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3zgen 6. OcHOBBI crienaJIbHOM TEOPHUH OTHOCHTEJIBLHOCTH
['paHuibl IPUMEHMMOCTH KIJIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTb MOJYJS CKOPOCTH CB€Ta B BakKyyme, MPUHLUI
OTHOCUTEIbHOCTH DWHINTEIHA.
OTHOCUTETHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEeMEHHU U COKPAIIICHHUE JTHHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKOMN YaCTULIBI.
CBs13b Macchl ¢ SHEPTUEN U UMITYIBCOM PEISATUBUCTCKOMN YaCTULIBI. DHEPTHs OKOSI.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u 3HEprun (HOTOHA C €r0 YaCTOTOH. DHEPrHsl U UMITYJIbC
dboToHa.
OtkpeiTne u wucciaenaoBanue Qorodddexra. Ombitet A. I. CromeroBa. 3aKOHBI
doroaddekra. YpaBuenue DitHmreitna s pororddexra. «KpacHas rpanuma» gorosdpdexra.
Hasnenue ceera. Onbitel [1. H. JIeOenena.
XUMHAYECKOE IEUCTBUE CBETA.



TexHu4YecKkne yCTPOWCTBA M MpPAKTHYECKOE MpUMEHeHHe: (POTOod3aeMeHT, (POTOAATYUHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Llemoncmpayuu

®dotor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHeETo Gotodddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessHuto o -vactuil. [lmanerapHas
mogens atoMa. Iloctynarel bopa. U3nyuenue u nornomenue GOTOHOB NpU MEPEXOe aToma ¢
OJIHOTO YpOBHSl BSHepruum Ha Jpyrol. Buasl crnektpoB. CHexkTp ypOBHEW 3HEpPrMM aroma
BOZIOPOZA.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckynsipHO-BOJHOBOM Ayaan3M.

CroHTaHHOE U BBIHYKJIEHHOE U3JIyuEHUE.

TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(cmiexkTpockoIt), 1a3ep, KBAaHTOBbIM KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.

HaOnronenue nuHeyaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Hablmronenue nuHeyaToro crexkTpa.

Tema 3. Amommnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOIUE  CIOXKHOCTH CTPOEHHsS  sjpa. OtkpsiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa no onpeneneHno cocraBa paaAuoakKTUBHOIO U3JIyUEHUS.
CsaoiicTBa anbda-, 6eTa-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. HyxionHas mopnens siapa ['eitsenOepra—VIBaHeHKo.
3apsn sapa. MaccoBoe uuciio siapa. M30Tonsl.

Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM OeTa-pacnaia. ['amma-uzinydeHue. 3aKoH
PaAMOAKTUBHOIO pacnajia.

OHeprus cBA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES sSIED.

Anepusuiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M MHEepCHEKTHUBHI  SACPHOM
SHEPTreTUKU. DKOJOTUYECKHUE ACIIEKTHI AI€PHON SHEPrETUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

MeToab! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.

dyHIaMEHTAIbHBIE B3aUMOICUCTBHS. ENMHCTBO (pr3nyeckoit KapTUHBI MUpPA.

TexHUYECKHE YCTPOWCTBA M NMPAKTHUYECKOE MPUMEHEHHUE: J03UMeTp, kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

Cu€TunK MOHU3UPYIOIIUX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamophwvie pabomul
HccnenoBanue TpeKoB 4acTHI (TI0 TOTOBBIM (oTorpadusm).



Pa3zgen 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUZUKHU

Ortanbel pa3Butus acTpoHoMuu. llpukiiagHoe U MHUPOBO33pPEHUECKOE 3HAUYEHHUE
aACTPOHOMHH.

Bun 38é€31H0r0 Heba. Co3Be3nus, sipKue 3BE3/1bl, IAHETHI, UX BUAUMOE JIBH)KEHUE.

Conneynas cucrtema.

Connue. Conneuynas axkTuBHOCTh. Mcrtounuk sHeprun ConHua u 3BE3A. 3BE3ABI, X
OCHOBHBIE XapaKTEPUCTUKHU. Jluarpamma «CHEKTPaJbHBIA KJIacC — CBETUMOCTBY». 3BE3/bI
[JIABHOM MOCIEAO0BATEIBHOCTUA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» I 3BE3] IJIABHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpEeMEHHBIE MPEACTABICHUS O
IIPOUCXOXAECHNUN U 3BotoLuu CoslHLA U 3BE3]1. DTalbl )KU3HU 3BE3 L.

Mineunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nemwxenue Connua B ['anaktuke. Turb
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE OBIPHI B SAPAX TAIAKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pa36eranue ramaktuk. Teopus
bonpuioro B3peiBa. PenukroBoe usnydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habumonenns HeBOOpPYKEHHBIM IJ1a30M C MCIOJb30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN
JUTSL OTIPEJICIICHUS TTOJIOKEHHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nojaymapus u ipKue 3BE3/1bl.

HaGnronenus B teneckon JIynel, miianet, Mieunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Pony ¢u3uku u acTpoHOMHUU B IKOHOMHYECKOM, TEXHOJOTMYECKOW, COIMAIbHOW U
THYECKON cdepax [IesATeTbHOCTH 4YeJIOBEeKa, poiib M MecTo (U3MKM M aCTPOHOMHMU B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pOJIb (QU3MUECKOW Teopuu B (OPMHPOBAHUU
IpeJICTaBICHUN 0 GU3NYECKON KapTUHE MUPaA, MECTO (PU3NUECKON KapTHHBI MUpPA B 001LEM PsIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 kilacce ocymiecTBIseTcs € Y4ETOM
COJIEpKaTeNIbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMM MaTeMaTUKH, OWOJIOTUM, XUMHH,
reorpaduu U TEXHOJIOTHH.

Medscnpeomemnsie nouwsamus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHHS:
SBJICHUE, Hay4HbIH (akt, rumoresa, (u3znyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJIECHHE,
SKCIIEPUMEHT, MOJACIIUPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuka: pelmieHUEe CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI M HX
IOPOCKIIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJAHBIE 3JIEMEHTApHBIX (DYHKIIHIA,
MpU3HAKU TI0JI00MS TPEYTOJIbHUKOB, OMNPE/IeNIEHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonocus: »nextpuyeckue SBICHUS B JKUBOW HpHUpojie, KojeOaTelbHbIE IBHUKEHUS B
JKUBOM TIpHUpOJIE, ONTUYECKUE SIBJIECHUS B JKMBOM IPUpOJE, NCHCTBUE pagualii Ha >KUBBIC
OpraHU3MBlI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KpUCTaJUIMYECKass CTPYKTypa TBEpPIBIX Ted,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPAIbHBIN aHAIH3.

l'eoepaghus: marHUTHBIE TIOJIOCA 3€MJIM, 3AJI€KH MAarHUTHBIX pyl, (oTochEMKa 3eMHOU
IIOBEPXHOCTH, IIPEICKA3AHNUE 3EMIICTPSICCHUM.



Texnonozus: TAHAXA DJIEKTPOIEpead, T€HEPATOP MEPEMEHHOIO TOKA, 3JIEKTPOJBUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TEJNEeBU30p, aHTeHHA, Tenedon, CBY-meus,
IIPOCKIIMOHHBIN ammapar, BOJIOKOHHAs OITHKA, COJIHEYHAas OaTapest



IJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSI IMPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUSA

OcBoenne yuebHOro mpeamera «®dusmka» Ha ypOBHE CpeaHEro oOmIero o0pa3oBaHUS
(0a30BBIf  ypOBEHb) JOJDKHO  OOECICUUTh  JIOCTHDKCHHE  CICIYIOIIUX  JINYHOCTHBIX,
METaNpeAMETHBIX U MPEJAMETHBIX 00Pa30BaTEIIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PEe3yNIbTAaThl OCBOCHUS Yy4eOHOro mpeamera «DHU3MKa» JOJDKHBI OTPAXKaTh
TOTOBHOCTb M CHOCOOHOCTH OOYYaIOIIUXCsl PyKOBOJACTBOBATHCS CHOPMUPOBAHHONW BHYTPEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHWEHTAIMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXKIeHUI, COOTBETCTBYIOIMX TPATUIMOHHBIM IIEHHOCTSM POCCHIMCKOro  0OIIecTBa,
paciIMpeHue KU3HEHHOI'O OIbITa M ONBITA JESITENbHOCTH B IPOLIECCE PEATM3aLUU OCHOBHBIX
HAIpPaBIIEHUN BOCIIUTATEIBHOMN I€ATEILHOCTH, B TOM YHCIIE B YACTH:

1) rpa:knaHCcKOro BOCIIMTAHUS:

c(OpPMUPOBAHHOCTh TPAXKIAHCKOM MO3UMLMU  O0ydYarollerocs Kak aKTUBHOIO U
OTBETCTBEHHOI'O YJIEHa POCCUHCKOI0 OOLIECTBA;

MNPUHITHE TPATUIMOHHBIX OOIIEYEIOBEYECKUX T'YMAHUCTHUYECKHX M JEeMOKPATHYECKHX
IIEHHOCTEM;

TOTOBHOCTb BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpEcax TIpakJaHCKOTo OOIIecTBa,
y4acTBOBATh B CAaMOYIPABJICHUN B 00pa30BaTEeIbLHON OpraHU3alHu;

YMEHHME B3aUMOJEHUCTBOBAaTh C COLMAJIBHBIMM HHCTUTYTAMM B COOTBETCTBUH C HX
(GYHKLIMSAMU M Ha3HAUEHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NEATENbHOCTH;

2) NAaTPHOTHYECKOTO BOCTIUTAHUS

c(OpPMHPOBAHHOCTb POCCUNCKOM IpaX/1aHCKON UAEHTHUYHOCTH, MaTPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYJAPCTBEHHBIM CHMBOJIAM, JIOCTH)KEHHUSAM POCCHMCKHUX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

c(OpPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMSI, STUYECKOT'0 MIOBEICHHUS;

CHOCOOHOCTh OLIEHMBATh CUTYAllMI0 M MPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSIChH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCJI€ B I€ATEIbHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHHE YCTOMUNBOIO OYAyLIEero;

4) 3¢TeTHYECKOT0 BOCIIMTAHMSA:

ACTETUUYECKOE OTHOLIEHHE K MHUPY, BKJIIOUasl 3CTETUKY Hay4HOTO TBOPYECTBA, MPUCYLIETO
buznueckoil Hayke;

5) TPy10BOT0 BOCIIMTAHMS:

UHTEpEC K pa3IUYHbIM cdepaM NpodecCHOHANbHON JesITeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3UKOW W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oymymiei
npodeccuu 1 peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTb M CIOCOOHOCTHh K 00pa30BaHUIO M caM000pa3oBaHUIO B o0nacTu (pU3UKK Ha
MPOTSKEHUU BCEU KU3HU;

6) 3K0JI0rH4eCcKOro BOCIIHTAHHUS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, OCO3HAHME TIJIOOATBLHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;

IJIAHUPOBAHUE U OCYLICCTBICHUE IEUCTBUM B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOIO pa3BUTHUS YEJIOBEYECTBA;



pacIIMpeHHe OIbITa JICATEIBPHOCTH OKOJIOTMYSCKOW HAmNpaBJICHHOCTH Ha OCHOBE
UMEIONIUXCS 3HAHUN TI0 (pru3mKe;

7) HEHHOCTH HAYYHOTO MO3HAHMS

c(OPMHUPOBAHHOCTh MHPOBO33PEHHUsS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS (PU3HYECKON HAYKU;

OCO3HAHHE IIEHHOCTU HAYYHOU JIeATEIHHOCTH, TOTOBHOCTh B MIPOIECCEe M3YUCHUS (DU3UKU
OCYIIECTBIISITH IPOSKTHYIO M HCCIIEIOBATEIBCKYIO JIEATEIHbHOCTh MHAUBHUIYAILHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
ba3oBble Jloruyeckue 1ecTBUA:

CaMOCTOSITENILHO (POPMYJITMPOBaTh M aAKTYyalM3HPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEeNEeNATh UEIU ACSTEIbHOCTH, 33/1aBaTh apaMeTPbl U KPUTEPUU UX JTOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPUBACMBIX (PU3NICCKUX SBIICHUSX,

pa3pabarbeIBaTh TUIAH PEHICHUS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIONUXCS MaTepUATBHBIX
1 HEMaTepHaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLEHHUBATh COOTBETCTBUE PE3YJbTATOB LIEISM,
OIICHUBATh PUCKHU IMOCJIEACTBHUI JAESITEIBHOCTH;

KOOPJMHUPOBATh U BBIIOJHATH PA0OTy B YCIOBUAX PEAIbHOr0, BHUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

ba3oBble ucciienoBare/ibCKue 1eMCTBUA:

BIIAJICTh HAYYHON TEPMHHOJOTHEH, KIIOUYEBBIMU TOHATUAMH M METOAaMHU (U3HUUYECKOM
HayKU;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITeThHOCTH B 00JacTu
(bU3HKH, CITOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIILHOMY MOUCKY METOJIOB PEIICHHS 3a/1a4
(U3UYECKOTO CoMIep KaHusl, TPUMEHEHHUIO PA3IUYHBIX METO/I0B IMO3HAHMS;

BIAJETh BHJAMH JACSATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHHUS, €ro HMHTEpIpeTaluH,
npeoOpa3oBaHNI0 M TPUMEHEHUI0 B PA3IMYHBIX YUEOHBIX CHUTyallMsiX, B TOM YHCIE MpPH
CO3/1aHUU Y4EOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBIIATh TPUYHMHHO-CIICJICTBEHHBIC CBSI3W M aKTyallM3UpOBaTh 3aJady, BBIJABUTATh
TUINOTE3y €€ pEeIlIeHUs,, HaXOAUTh apryMEHThl MJid JI0KAa3aTelIbCTBA CBOUX YTBEPIKICHUU,
3a/1aBaTh NapaMeTPbl U KPUTEPUH PELICHUS;

aHAJIM3UPOBATh TIOYYEHHBIE B XOJ€ pEHICHUS 3aJauyd  Pe3yJbTaThl, KPUTHYECKU
OIICHUBATH UX JOCTOBEPHOCTH, POTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (PopMyIHpOBaTH COOCTBEHHBIC 3aJaud B OOPa30BATEIbHON NEATEIHHOCTH, B
TOM YHUCIIE TIPU U3yYCHHUH (PU3UKU;

JaBaTh OIEHKY HOBBIM CUTYaIIHsIM, OLICHUBATh IPUOOPETEHHBIN OTIBIT;

YMETh IEPEHOCHUTH 3HAHUSA 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEEATETLHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIC UJIEU, IPEAIaraTh OPUTHHAIbHBIC TOAXObI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 33]]a4H, TOMYCKAIOIINE aTbTepPHATUBHBIE PEIICHNUS.



PatGora ¢ undopmaunmeii:

BJIaACTb HABbBIKaAMHU ITOJTY4YCHUA PIH(bOpMaI_[I/II/I (bHBI/I‘-IeCKOI‘O COACPpIKaHHUA U3 MCTOUYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUi0 U
MHTEPIIPETALNIO UH(POPMALIUK Pa3IMYHBIX BUAOB U (HOPM MPE/ICTABICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(OPMALIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(I)OpMaLII/IOHHbIX U KOMMYHHUKAIIHMOHHBIX TEXHOJIOTUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX W OPraHU3allMOHHBIX 3ala4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTHEHBI, pecypcocOepekeHns, IPaBOBBIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3MaBaTh TEKCTHl (U3NYECKOTO COACPKAHWS B paslIudHbIX Qopmarax ¢ y4ETom
Ha3HAueHUs MWHPOPMALMU W LEJIEBOM ayAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpPMY
MPEJICTABICHUS U BU3YAIH3AIIH.

KoMMyHuKkaTuBHBIE YHHBepcaJIbHble YueOHbIe 1elCTBUSA:

OCYILIECTBIIATH OOIIEHUE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYAllMi U CMSTYaTh KOH(IUKTHI;

pPa3BEPHYTO M JIOTMYHO M3J1ararb CBOK TOUKY 3pPEHHUSl C HCIOJb30BAHUEM SI3BIKOBBIX
CPEACTB;

NOHMMATh U UCIOJIb30BaTh NPEUMYIIECTBA KOMAH/IHON U HHAUBUAYAIbHON padOThI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHIl C y4y€TOM OOIIMX HWHTEPECOB U
BO3MO>KHOCTEH Ka)KJIOT0 4I€HA KOJUIEKTHBA,

NPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPTraHW30BBIBaTH M KOOPJIMHUPOBATH
JIEUCTBUSA MO €€ ITOCTHUIKEHMIO: COCTAaBJIATH IUIAH JEHUCTBUH, pPACHPENENSATh POIU C Y4ETOM
MHEHHMH y4aCTHUKOB, 00CYKaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXAOTO YJaCTHHKA KOMaHbl B OOIIUI pe3ylnbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUH HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILECTBIIAATh TO3UTHBHOE CTPATETMYECKOE TIOBEJEHUE B PA3IMUHBIX CHUTYyalMsX,
HPOSBIISATH TBOPYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

PeryisiTuBHBIe yHMBepcaibHble yueOHbIe AeiicTBUSA
Camoopranuzanus:
CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATEIBHYIO AEATENBHOCTh B 00JacTH (U3UKHA U
ACTPOHOMMH, BBISIBIISTH MPOOJIEMBI, CTABUTh U (POPMYITHPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITENIFHO COCTABJIATH IJIAaH PEIICHUS pacu€THBIX M KAa4eCTBEHHBIX 3a/ady, IUJIaH
BBITIOJIHEHHUS] MPAKTHUYECKOM paboThl ¢ Yy4ETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHI;
JIaBaTh OIIEHKY HOBBIM CUTYaIIHsIM;
pacuIMpsATh paMKH Y4eOHOT0 IIpeMEeTa Ha OCHOBE JIMUHBIX MPENNOYTSHUH;
JienaTh OCO3HAHHBIN BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ceOsi OTBETCTBEHHOCTH 32
pelLIeHHE;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSABICHHUIO JPYAULIUH B 00JacTu (U3MKH,
MOCTOSIHHO IOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJbTYPHBII YPOBEHb.



CaMOKOHTPOJIb, IMOIIMOHAJILHBI HHTEJIJIEKT:

1aBaThb OI_IGHKy HOBBIM CI/ITyaHHHM, BHOCUTH KOppeKTI/IBBI B ACATCIBHOCTBh, OLICHUBATDH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIJICTh HABBIKAMHU MTO3HABATEIILHON PEe(IICKCUN KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
Y MBICJIUTEIILHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUH;

UCTIOJIb30BaTh MPUEMBI peIIeKCUH TSl OLICHKH CUTYAIHH, BEIOOpa BEPHOTO PEIICHUS;

YMGTB OLICHUBAThH pI/ICKI/I 148 CBOGBpeMeHHO HpI/IHI/IMaTB pemeHI/m 10 UX CHHXKXCHHIO,

MIPUHUMATh MOTUBBI M apTyMEHTHI JPYTUX MPU aHATU3E PE3YJIbTATOB JIEATEILHOCTH;

MIPUHUMATH €051, TOHUMAas CBOM HEJIOCTATKH U IOCTOMHCTBA;

HNPUHUMATh MOTUBBI U apI'YMEHTHI IPYIUX IIPH aHAIU3E PE3YJIbTaTOB AEATEIbHOCTH,

NPU3HABATh CBOE MPaBO U MPABO JPYTrUX HA OMIMOKH.

B nporiecce 1O0CTHXEHUSI TUYHOCTHBIX PE3y/IbTaTOB OCBOCHUS MTPOrPaMMBI IO (GU3UKE AJIs
YPOBHSI CpeAHero oOmiero o0pa3oBaHus y OOy4YaIOIIUXCS COBEPLICHCTBYETCS 3MOIMOHAIBHBIM
WHTEJUICKT, MPEIoaraimuii copMupoBaHHOCTD:

CaMOCO3HaHHUS, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAILHOE COCTOSHHE,
BUJICTH HAMPABJICHUSI Pa3BUTHS COOCTBEHHOM SMOIIMOHATBHOMN Cepbl, ObITh YBEPEHHBIM B ce0e€;

caMOpEeryJIupOBaHuUs, BKJIFOYAFOIIETO CaMOKOHTPOJIb, yMEHHE MIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHUE, CIOCOOHOCTH aJalnTUPOBATHCA K HAMOIIMOHAIBHBIM
NU3MCHCHUSIM N HpO?[BJI)ITI) FI/I6KOCTI), 6I)ITI) OTKpBITLIM HOBOMy;

BHYTPEHHEHl MOTHBAIMM, BKJIIOYAIOIIEH CTpEMIIEHWE K JOCTHIKCHUIO IENId U YCIexy,
ONTUMU3M, UHUIIMATUBHOCTh, YMEHHUE JE€HCTBOBATHh UCXO/S U3 CBOMX BO3MOXKHOCTEN;

OMIIaTHuH, BKJ'II-O‘-I&IOHICﬁ CHOCO6HOCTI) IIOHUMATh OMOIIMOHAJIBHOC COCTOSIHHC }lpyFI/IX,
y‘-II/ITBIBaTB €ro HpI/I OCYHIGCTBJ'ICHI/II/I O6HI€HI/I$I, CHOCO6HOCTB K COLIYBCTBI/II-O " COHCpC)KI/IBaHI/IIO;

COLIMATIbHBIX HABBIKOB, BKIIFOUYAIOIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHUS C JPYTUMU
JIOJbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3periaTh KOHPIUKTHL.

IMPEAMETHBIE PE3YJIBTATHBI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax posib U MecTo (GU3MKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHPA, B PAa3BUTHUH COBPEMEHHON TEXHUKH M TE€XHOJOTHH, B NMPAKTUYECKOH
JIeSITeIIbHOCTH JIFOJICH;

YUUTBIBATh TPAHULBI NPUMEHEHUS HU3YYEHHBIX (PU3MUECKUX MOJENel: MaTepualibHas
TOYKa, MHEepIHalbHas cucTeMa oTcuéra, aOCOJIIOTHO TBEPIOE TENO, WACANbHBIM ra3, MOJENU
CTPOEHHS Ta30B, )KMJKOCTEH M TBEPABIX TN, TOUCUHBIH DJIEKTPUUYECKHUM 3aps] MpU pelieHUuu
buznyeckux 3a1ay;

pacrio3HaBaTh (U3MYECKHE SBJIEHUS (IIpPOLEecChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M 3JIEKTPOJUHAMMKU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSAMOJIMHEWHOE [BH)KEHUE, CBOOOJHOE TaJeHue Tell,
IBIDKCHHE TIO OKPY)XHOCTH, WHEpIHMs, B3auMojeicTBue Tei, auddy3us, OpoyHOBCKOE
JBIDKEHUE, CTPOCHUE XKUJIKOCTeW M TBEPIBIX TeJ, M3MEHEHHE 00BEMa TeNl NMpH HarpeBaHUU
(oxJ1aXxI€HNHN), TEMJIOBOE PAaBHOBECUE, NCIIAPEHNE, KOHIEHCAUS, IABICHUE, KpUCTAIIN3ALus,
KHIICHUE, BIAKHOCTH BO3]lyXa, IOBBIIICHUE IABJICHUA ra3a IPU €ro HarpeBaHUU B 3aKPBITOM
COCyZ€, CBA3b MEKIY IapamMeTpaMH COCTOSIHMS Ta3a B H30IpoLeccax, ICKTPU3alus Tell,
B3aMMO/ICHICTBUE 3apsAI0B;



ONKCHIBATh MEXaHMYECKOE JBI)KEHUE, UCHOJb3ys (M3MYECKHE BETUYMHBI: KOOpAMHATA,
IyTh, NIEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, Cuja, UMILYJIbC Tejla, KHHETHYECKas
SHEprus, MOTEHIMAJbHAs SHEPrHs, MeXaHudyeckas paboTa, MeXaHHYeCKas MOIIHOCTb; HpHU
ONKMCAHUM TPABUIBHO TPAKTOBaTh (DU3MUECKUH CMBICH HCHOJb3YEMbIX BEIMYMH, HX
0003HaYeHHs U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAaHHYIO (PU3NYECKYIO BEITUUYHUHY
C IPYTUMU BEIIMYUHAMU;

ONHKCHIBATh HM3y4YCHHbIC TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIC SIBJICHHUS, HCIIOJIB3YS
¢dusznyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTrypa, CpEeAHssl KUHETHYecKas HSHeprus
XA0TUYECKOTO JIBXKEHUS MOJIEKYJ, CpPEJHEKBaApaTUyHasi CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSSI 3HEprus, padora rasza, KO3(pQUIMEHT MOJIE3HOTO JEHCTBHS TEIJIOBOTO
JBUTATEIS; TIPH OMUCAHUH MPABUIIHLHO TPAKTOBATH (PH3UUYECKHUI CMBICI UCIIOJIb3yEeMbIX BEITUYHH,
uX O00O03HAYeHHUS U EAUHHIIBI, HAXOIUTh (POPMYJBI, CBS3BIBAIOIIUE JaHHYIO (PUINYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OIMCHIBATh M3YYEHHBIC JJIEKTPUYECKHE CBOICTBA BEIIECTBA M DJIEKTPUUYCCKHE SIBICHUS
(mpouiecchl), UCHONIB3YS (PU3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIIMAal, pPa3HOCTh MMOTEHIMAIOB; IPU OMUCAHHHM IPABHIBHO
TPaKTOBAaTh (PU3WYECKUII CMBICT HCIONb3YyEeMbIX BEIWYMH, UX OOO3HAYCHHS] M €IUHUIIBL,
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DM3UYECKYIO BEJIMYMUHY C JPYTHMH BETUYHHAMU;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SBICHUS, MCIONB3ySd (DU3MUYECKHE 3aKOHBI U
NPUHLMILL: 3aKOH BcemupHoro tarotenus, |, Il u Il 3akonsr HeloToHa, 3akoH coxpaHeHus
MEXaHUYECKOM SHEPTuu, 3aKOH COXpPaHEHHs UMITYJbCa, MPUHIUI CYNEPIIO3ULIUN CHJII, TIPUHITUIT
PaBHOIPABHS MHEPIHATBHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KHHETUIECKYIO TEOPUIO CTPOSHUS
BEIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW SHEPTHH TEIJIOBOTO BM)KCHUS
MOJIEKYJI C aOCOMIOTHOM TeMIepaTypoil, MEepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUYECKOTO 3apsna, 3akoH KyloHa, MpW 3TOM pa3nuyaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €ro MaTeMAaTUYECKOE BhIPAKEHUE U YCIIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MIPUHITUIIBI ICHCTBUS MAIIMH, TPHOOPOB U TEXHUUYECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHS UX 0€30MaCHOTO MCIIOIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBITMIOJHATh JKCIEPUMEHTH 1O HMCCIEJOBAHUIO (PU3UYECKUX SIBICHHH W TPOIECCOB C
UCTIOIF30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEPEHWH, TpuU OSTOM  (POPMYITHPOBATH
npobnemMy/3ajady W TUIOTE3y y4eOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAMUTD OMBIT M OPMYITUPOBATH BHIBOIBI;

OCYIIECTBIISITh TPSMbIE U KOCBEHHBIE H3MEpPEeHHs] (U3MUECKUX BEIUYHH, TPH ITOM
BBIOMPATh ONTHMAJBHBIN CITOCOO W3MEPEHUs] M HCIONb30BaTh W3BECTHBIE METOJBI OICHKU
MOTPELTHOCTEN H3MEPEHU;

HCCIIEIOBATh 3aBUCUMOCTH MEXAY (QHU3NYECKUMH BEIMYMHAMU C HUCHOJIB30BaHUEM
OpSIMBIX  U3MEPEHH, MPH 3ITOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCUPOBATH pPE3YNIbTAThI
MOJTYYCHHOW 3aBUCHMOCTH (PU3MYECKUX BEIWYMH B BHJIE TAONMHI] M rpadUKOB, JeIaTh BBHIBOJIBI
0 pe3yJibTaTaM UCCIIEI0BaHNUS;

coOnrofaTh mpaBuiaa O€30MacHOrO TPyAa MPH TMPOBEACHUM HCCIENOBAaHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-MUCCIENIOBATEIbCKOW M  IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U TJaOOpaTOPHOTo 000PYAOBAHMUS;

pemate pacu€THbIe 3aJayd C SIBHO 3a/laHHOM (U3NYECKOM MOJENbI0, HCIOJIb3YS
dbusznyecKre 3aKOHBI M IPUHIIUIIEI, HA OCHOBE aHAlIM3a yCJIOBHS 3a/la4dl BEIOMpATh (PU3UUECKYIO
MOJIeJTb, BBIACHATH (PU3NYSCKUE BEIMUMHBI W (QOPMYIbI, HEOOXOIUMBIE s e€ peleHus,
MIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAaUeHUS (PU3NUECKON BEIHMUNHBI,



pelaTh KayecTBEHHBIE 3a/ayM: BBICTPAMBATH JIOTMYECKH HEMPOTHBOPEYMBYIO LIEMIOUKY
paccyXIeHU C ONOPOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SIBICHHUS;

UCTOJB30BaTh MPH PEUICHMHM Y4YeOHBIX 3aJad COBpPEMEHHbIE HH(OPMAIOHHBIC
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJICTAaBICHUs y4yeOHOU u
HAY4YHO-TIOMYJISIpHOH HMH(OpManuy, NOJYYEHHOW U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJM3UPOBAThH MOJTy4aeMylo HHPOPMAIIUIO;

NPUBOUTH MPUMEPHI BKJIaJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, 00bACHEHHE IPOLIECCOB OKPYXKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCIOJIb30BaTh TEOPETHUYECKUE 3HAHUSA 1O (HU3UKE B IOBCEIHEBHOW JKU3HHU IS
oOecrieyeHus 6€30MACHOCTH MPH OOpaIeHUH ¢ MPHOOPAMU U TEXHUYECKUMHU YCTPOUCTBAMM, IS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATIBHBIX POJICH, IIIaHUPOBATh paboTy
IPYyNIbl, palMOHAIBHO paclpelesiarTh OOf3aHHOCTH U IUIAHUPOBAaTh JEATENbHOCTh B
HECTaHJApPTHBIX CUTYaLUsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ KaXJIOr0 M3 YYaCTHUKOB T'PYIIIbI B
pelIeHNne paccMaTpUBAaEMON ITPOOIIEMBI.

K xonny oOyuenust B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHHUI:

JIEMOHCTPUPOBATh HA TMPUMEpaxX poiib U MeCcTO (U3NKU B (POPMHUPOBAHUU COBPEMEHHOMN
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TEXHOJOTHH, B IIPAKTUYECKOH
NeSITeIbHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YYUTBIBATh TPAHMIBI TPUMEHEHUS HW3YYEHHBIX (U3NYECKUX MOJeNIel: TOYeuHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOUYEUYHBIM HCTOYHUK CBETa, SA€pHas MoOJeldb aToMa,
HYKJIOHHAs1 MOJI€JIb @aTOMHOT'0 Si/Jpa MU pelIeHnn GU3NYECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKHE SBIEHUS (IIPOLECChl) U OOBACHATh UX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: 3JIEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JEHCTBUS TOKa, B3aUMOJECHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHas
UHAYKINS, JAEWCTBHE MarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBWXKYLIMICS 3apsan,
3JIEKTPOMAarHUTHbIE KOJIEOaHUS U BOJIHBI, IPSIMOJIMHEHHOE paclpOCTpaHEHUE CBETa, OTPaKeHHeE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alus CBeTa, JAUCHEpCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBiieHrHe, BOZHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, €CTECTBEHHAsl U MICKYCCTBEHHAs PaIlOaKTUBHOCTD;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEJ) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOIECCHI),
UCHIONB3YS (U3NYECKUE BEIMYUHBL: DJIEKTPUUYECKUH 3apsij, Ccuila TOKa, JIIEKTPUYECKOe
HaNpsDKEHUE, JIEKTPUUECKOe COMTPOTUBIIEHUE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOABMKYIIAs CHIa,
paboTa TOKa, MHAYKIMS MarHUTHOrO Mouis, cwia Amnepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTyIIKH, SHEPrHsl AJIEKTPUUYECKOr0 M MAarHUTHOTO TOJeH, MepHoj] U 4YacToTa KosieOaHuil B
Kos1e0aTeIbHOM KOHTYpE, 3apsij U Cujla TOKa B MPOIECCe TAPMOHUYECKUX AJIEKTPOMArHUTHBIX
KosneOaHul, (HOKyCHOE pacCTOSHHE M ONTHUYECKas Cujla JIMH3bI, NpPU ONUCAHUM MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUM CMBICT MCIOJIB3YEMbIX BEIMYUH, HUX OO0O03HAUEHUS M €IMHMIIBI,
yKa3bIBaTh ()OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BETMYMHY C JPYTUMH BETUUYNHAMM;

ONKCBHIBATh M3YYEHHBbIE KBAHTOBBIE SIBJICHUS U MPOLECCHI, HUCHONb3Yys (U3NUEcKue
BEJIMYMHBL: CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, YHEPIUd U
UMIynbCc (OTOHA, TMEPHOJ IOoJypaclaja, SHEprus CBSA3M AaTOMHBIX SAEp, NpPU ONUCAHUU
NPaBUWIBHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIOJIB3YeMbIX BEJIMYMH, UX OO0O3HAUYEHUS U



€VHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOLINE NAaHHYIO (DU3MUECKYIO BEIMYUHY C JIPYTUMH
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHUE (PHU3UUECKON BEITMYHHBI;

aHATM3UPOBaTh (PU3MUYECKUE MPOLECCHl W SBICHUS, MCIONB3YS (DU3MUYECKHE 3aKOHBI U
OpUHUMIBL: 3aKkoH OwMa, 3aKOHBl IIOCJIENOBATEIBHOIO M MApaJUIEIbHOTO COEAUHEHUs
MPOBOJHUKOB, 3akOoH JDxoyms—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOM MHIAYKUUH, 3aKOH
IPSIMOJIMHENHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHBl OTPAKEHMsI CBETA, 3aKOHBI IPEIOMIICHUS
CBETa, ypaBHeHHME OWHIITEHHa Uit (oTodddeKrTa, 3aKOH COXPAHEHHS SHEPTHH, 3aKOH
COXpPAaHEHHUsI MMIYJbCa, 3aKOH COXPAaHEHUs DJIIEKTPUUECKOrO 3apsja, 3aKOH COXpaHEHUs
MaccoOBOTO 4YMCIIA, MOCTyJaTbl bopa, 3aKOH paJMOaKTHMBHOIO paclajaa, MpU 3TOM pa3InyaTh
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BBIPAKEHUE W YCIIOBHS (TPaHUIIBL,
00jacTH) IPUMEHUMOCTH;

ONpeNeNATh HAMPABICHUE BEKTOPA MHAYKIIMU MAarHUTHOTO IOJISI IIPOBOJHUKA C TOKOM,
cuibl Amnepa u cuibl Jlopenua;

CTPOWTH M OIHCHIBATh N300paKeHHE, CO3/1aBaeMOE TUIOCKIM 3€pPKaioM, TOHKOH JINH301;

BBITOJIHATh OKCIIEPUMEHTHI IO HWCCIEAOBAHUIO (DU3MUYECKUX SBJICHUH W TIPOLECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX U KOCBEHHBIX HW3MEpEHHil: mpu d5ToM  (popMynHpoBaTh
npobiieMy/3ajauy W TUNOTE3y Y4YeOHOrO OKCIIEPUMEHTa, CcOoOMpaTh YCTaHOBKY U3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BHIBOBI;

OCYIIECTBIISATh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEIWYHMH, INPH ITOM
BBIOMpATh ONTUMANIBHBIN CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOIPEIIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH (PU3MUECKUX BEIMUYMH C UCIOJIB30BaHUEM IPSIMbIX U3MEPEHUN:
IpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3yIbTAThl MOJYYEHHOH 3aBHCHUMOCTH
¢u3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKOB, JAenaTh BBIBOABI IO pe3yiabTaTaM
WCCIIEJOBAHMSI,

coOnronarh mnpaBuia O€30MaCHOrO TpyAa IMPU NPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOrO0 OSKCIIEPUMEHTA, YUEOHO-UCCIEOBATENILCKOM M  TMPOEKTHOW JESTENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOPaTOPHOr0 000PYAOBaHUS;

pewmiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (pU3MUecKOW MOJENbl0, HCHOIb3Ys
¢du3nyeckue 3aKOHbI M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4 BbIOMpATh (PU3MUECKYIO
MOJieb, BBIACNATH (PU3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXOIUWMbIe IJs e€ peleHus,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJYYEHHOTO 3HaUCHHsI (PU3UUYECKON BEIMUHHBI,

pelaTh KayeCTBEHHbIE 33Jaud: BBICTPAUBATh JIOTMUECKU HEMPOTHUBOPEUYMBYIO LEMNOUYKY
PacCyXXJIEHUM ¢ OTIOPOH Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKUE SIBJICHUS;

UCIONIb30BaTh NPU PELIEHHMH Y4eOHBIX 3ajad COBpPEMEHHblE HH(OPMAalOHHbIE
TEXHOJIOTUHM Ul TIOMCKA, CTPYKTYPHPOBAHUS, MHTEPIIPETALMH W TPEACTaBICHUS y4ueOHOH u
HAYYHO-TIOMYJISIPHONH HMH(OpMAIUM, MOJYYEHHOW U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKH
aHAJIM3UPOBATh MOJIyYaeMyro HH(OPMaIINIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUUECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHS UX 0€30M1acCHOT0 MCIIOJIb30BAaHM B TIOBCETHEBHOM JKU3HU;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHUICKUX M 3apyOeKHBIX yUEHBIX-(HU3MKOB B Pa3BUTHE
HayKH, B 00BbSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOPETHUYECKHWE 3HAHUA MO (HU3UKE B TOBCEJHEBHOM JKU3HU JUIA
oOecrieyeHns O€30MAaCHOCTH MU OOpAIeHUH C TPHOOpaAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHs 3I0POBbsI U COOJIOJICHHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKaIoIIei cpene;



paboTaTh B TpyIIE C BHIIOJHEHUEM Pa3IMYHBIX COIMANBHBIX POJIEH, MIIaHUPOBAaTh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W  IUIAHUPOBATh JICATENBHOCTH B
HECTaHJAPTHBIX CUTYalUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ KaXJOr0 M3 YYaCTHUKOB T'PYIIIbI B
peleHre paccMaTpuBaeMoOi IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie | IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUSA
1.1 ®dusnKa ¥ METOJIbI HAYYHOTO TTO3HAHUS 2 bubmmoreia LIOK
' ARTHAYE https://m.edsoo.ru/7f41bf72
Wroro no pazueny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 K
AHeMatiia > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Aumamika ! https://m.edso0.ru/7f41bf72
2.3 3aKOHBI COXpaHEHUS B MEXaHUK 6 1 1 bubmorexa LIOK
' OHbT COXPAHE © © https://m.edsoo.ru/7f41bf72
Htoro 1o pasneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubmuorexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2 1 1
3 OCHOBEI TEPMOZHHAMIIKI1 0 https://m.edso0.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BELLIECTBA. 5 bubmuoreka [IOK

@da30BbIE TIEPEXOABI

https://m.edsoo.ru/7f41bf72
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Uroro no pazueny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
4.1 C) 10
flerTpoctatiia https://m.edsoo.ru/7f41bf72
ITocTostHHBIN 2IEKTpUYECKUNA TOK. TOKHM B bubmumoreka [IOK
4.2 12
Pa3IMYHBIX Cpeliax https://m.edsoo.ru/7f41bf72
Htoro no pazneny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

11 KJIACC

KoJsun4yecTBO 4acoB JIeKTPOHHbIE
HaunmeHnoBaHue pa3je/ioB U TeM uugposbie
Ne i/ P Kourpoasnbie | Ipakruueckue (1ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl
Paznea 1. JIEKTPOJAUHAMUKA
MaruauTtHoe nosie. DJeKTpOMarHuTHas bubnnorexa [HOK
11 11 1 3
VHTKIUS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Paznen 2. KOJIEBAHUSA 1 BOJIHbBI
51 MexaHU4eCcKUE U SIIEKTPOMArHUTHBIE 9 1 bubnnoreka [JOK
' KoneGaHus https://m.edsoo.ru/7f41c97c
29 MexaHudecKue U 3JIEKTPOMAarHUTHBIE 5 1 bu6nuoreka [IOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
2.3 10 3
Onriica https://m.edsoo.ru/7f41c97c
Wroro no pazueny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI CIEIIUAIBHON TEOPUHU 4 1 bubnnoreka [JOK
OTHOCHTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOW ONTUKH 6 bubmiorexa LIOK

https://m.edsoo.ru/7f41c97c
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4.2 CrtpoeHue atoMa 4 bubmorexa HOK
' p https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4, A
3 TOMHOE PO ° https://m.edso0.ru/7f41c97c
Wroro no pazueny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 7 Bubmiorexa LIOK
https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 7
Pa3nen 6. OBOBIIAIOHIEE TIOBTOPEHUE
Uroro no pazgeny 4
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

10 KJIACC
N KounyecTBO 4acoB Nara JIeKTPOHHBbIE U(PPOBHIE
, Tema ypoxa Konrpouabnsie | IIpakrnyeckue o0pasoBaTejbHbIe
n/n Bcero U3YYEeHUS
padoTbI padoThbI pecypcbl
o — .
. Hmnxa HayKa 0 Ipupojie , 110923 Butmorexa LOK
AYFHBIC METOb! HOSHAHMA R https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIEer0 MUpPa
Posb 1 MectTo ¢uzuku B
bopMHUPOBaHUH COBPEMEHHOMN bubnuorexa [JOK

2 . 1 04.09.23
HAayYHOW KapTHHBI MHpa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JII0IeH
Mexannueckoe IBHKEHUE.

3 OTHOCUTETHPHOCTh MEXAaHUUECKOTO 1 08.09.23 bubnuotexa [JOK
npmwxkenus. [lepemernenue, R https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOpEHUE

i b K

4 PaBHOMepHOE NpsAMoONMHENHOE 1 11.09.23 nonmoteka 11O
JIBHKECHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE 1 15.09.23 bubnuorexa [IOK
JBHKCHUE https://m.edsoo.ru/ff0c372e

6 CBoOoniHOe majeHne. Y CKopeHue 1 18.09.23 bubnmoreka [JOK
CBOOOHOTO IMaICHUS o https://m.edsoo.ru/ff0c39cc

7 EPHBZHHTTO: Hzme:fl e'o 0 1 22,0923 | Dubmmorexa HOK

BIDKCHUE MAaTePHATLHON TOYKH IT .09.
prai https://m.edsoo.ru/ffOc3ada
OKPYXHOCTH
8 [IpyuHIIMTT OTHOCUTEIBLHOCTH 1 95.09.23 bu6mmoreka [IOK

lNanunes. MuepunaibHbIe CUCTEMBI

https://m.edsoo.ru/ffOc3be8



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

orcyeta. IlepBblii 3akoH HeroTOHA

Macca tena. Cuia. [punnun

bubmuoreka [JOK

9 CYNEPIIO3UIUU CHIL. BTOpOI/Iv3aKOH 29.09.23 https://m.eds0o.ru/ffoc3bes
HeroToHa aiist MaTepuanbHON TOYKU

10 Tpetuii 3akon HeroToHa nsis 02.10.23 bu6mmoreka [IOK
MaTepualibHBIX TOYCK https://m.edsoo.ru/ff0c3be8
3aKkoH BceMUpHOro Tsarorenus. Cuna

11 TSDKECTH. He]l;)Ba}I KOCMHYECKast 06.10.23 bubmorexa LIOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec 09.10.23 bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdunment

13 TpeHust. Cuiia COpOTUBIICHUS IPU 13.10.23 bubnnoreka [JOK
IBYDKEHUH TeJla B )KUIKOCTH WU https://m.edsoo0.ru/ff0c3f76
rase
[TocTymarenbHOe U BpalaTeabHOe

14 JIBIDKEHHE a0COJIFOTHO TBEPIOTO 16.10.23 bu6mmoreka [IOK
Tesna. MoMeHT cuibl. [1nedo cuibl. https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBecHs TBEPAOTO TeNa
NMitynbsc MaTepralbHON TOYKH,

15 CHCTEMbI MaTEPUATIbHBIX TOYEK. 90.10.23 bubmuotexa [JOK
Nmnynbe cunbl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMIynabca. PeakTHBHOE MBUKEHHE
PabGora 1 MOIITHOCTE CHIIEL.

16 Kunernueckas sneprus 93.10.23 bubnnoreka [JOK
MarepraabHOi ToukH. Teopema 00 https://m.edsoo.ru/ff0c4502
W3MEHEHUU KHHETUYECKOW YHEPTHH

17 [ToTeHnanpHas YHEPTHUS. 27.10.23 bu6mmoreka [IOK
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[ToTenuuanpHas sHEPTUs YIPYyro
ne(OpMUPOBAHHOI MPYKUHBI.
[ToTeHumanpHas sHEPrus TenIa
BOJIM3U MMOBEPXHOCTH 3eMIIU

https://m.edsoo.ru/ff0c461a

18

[ToreHnnaneHbIE U
HenoTeHIMaNbHble CUIIbl. CBs3b
paboThl HENOTEHIMATIBHBIX CUJI C
W3MEHEHHUEM MEXaHUYECKOM dHEPTrun
CUCTEMBI TeJl. 3aKOH COXPAHECHHUS
MEXaHUYECKON IHEPIrUn

10.11.23

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

19

JlaGopaTopHnas pabota
«HccnenoBanue cBs3u pabOTHI CHITBI
C M3MCHEHUEM MEXaHUYECKOMN
SHEPrUM Tella Ha IPUMEpe
PaCTSDKEHUS PE3UHOBOTO KTYTa»

13.11.23

20

KonTponbhas pabota mo Teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHUS B MEXAHHUKE)

17.11.23

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4h74

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETHUECKON
TE€OpuHu. bpOoyHOBCKOE ABMKEHHUE.

Andpdysns

20.11.23

bu6mmoreka [JOK
https://m.edsoo.ru/ffO0c4dc2

22

Xapaxkrep JABUKECHUS U
B3aUMOJICHCTBHS YACTHUI] BEILIECTBA.
Mopenu cTpoeHust ra3os,
JKUJIKOCTEN U TBEPJBIX TEI

24.11.23

23

Macca monexyi. KonnuectBo
BemectBa. [locTtostHHas ABoraapo

27.11.23
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TerioBoe paBHOBECHE.

24 Temneparypa u e€ u3mepeHue. 01.12.23
[IIxana remnepatyp Llenbcus
o5 Uneansusiii raz B MKT. OcHoBHOE 04.12.23 bubmuoreka [JOK
ypaBuenne MKT o https://m.edsoo.ru/ffOc4fde
AOcoitoTHas TeMIiepaTypa Kak Mmepa
CpeaHel KHHETHYECKOM SHEPIUuun bubnuorexa [JOK
26 08.12.23
JIBIDKCHHUST MOJICKYJI. Y paBHCHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona
27 3akoH JlanbToHa. I'a30BbIe 3aKOHBI 11.12.23
JlaGopaTopHnas pabota
98 «HccnenoBanue 3aBUCUMOCTH 15.12.23
MEXIy MapaMeTpaMu COCTOSTHUS
pa3peKEHHOT0 Ta3a
N3onporeccel B uacaIbHOM ra3e u bubnunoreka [JOK
29 18.12.23
uX rpaduyeckoe npencTaBIeHne https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
crocoObI e€ m3MeHeHus. KonmuecTBo bubmuorexa [JOK
30 22.12.23
TEIUIOTHI U paboTta. BuyTpeHHss https://m.edso0.ru/ff0c5952
SHEPTHUsi OJHOATOMHOIO UJI€ATTbHOTO
rasa
bu6mmoreka [JOK
31 B 25.12.23
AARLTEIITOTIEpeAatt https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.
32 KonuuecTBo TemnoTsl npu 99.12.23 bubmuorexa [JOK

Terutonepenave. AaunadaTHBIH
nporiecc

https://m.edsoo.ru/ff0c5¢c36
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IIepBblil 3aKOH TEPMOAMHAMUKY U

bubmuoreka [JOK

33 12.01.24
€ro MPUMEHEHHUE K M30IpoIieccam https://m.edsoo.ru/ffOc5efc
HeoOpaTtumocTs nporeccos B
bubmuoreka [JOK
4 .B i 15.01.24
3 HIPHPOAE. BTOPOH 3AKOH >0 https://m.eds00.ru/ff0c6230
TEPMOUHAMUKHU
35 HpI/IHI_II/Il;I nevicrBus u KIT/] 19.01.24 bubmuoreka [JOK
TEIUIOBOW MalluHbBI https://m.edsoo.ru/ff0c600a
36 uxn Kapro u ero KIT/I 22.01.24
37 DKOJIOTHYECKHUE TTPOOIEMBI 26.01.24
TEIUIOPHEPTETUKHU
O06o06maromuit ypox
bu6mmorexa [IOK
M . 29.01.24
38 «Momnexkynsipaas pusuka. OCHOBBI 9.0 https://m.edso0.ru/ff0c6938
TEPMOIMHAMHKI)
KonTposnbHas pabora no teme
bu6mmoreka [IOK
M . 2.02.24
39 «Monexynsipaas ¢puznka. OCHOBBI 02.0 https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI)
40 [TapoobpazoBaHue 1 KOHACHCAIHSL. 05.02.24 bubnuoreka [IOK
Vcniapenue u KUTIeHne R https://m.edsoo.ru/ff0c63b6
£ | smmmoots sostyna, Hoosmionc po0p24 | PromoresaLIOK
OCTh BOSAYXA. TIAChIIIE o https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramimueckue n
o | mombmeem e vz | B Lok
COONCTE KPHETAIIIOB. AAMARIE o https://m.edsoo.ru/ff0c65f0
Kpuctayibl. CoBpeMEHHBIE
MaTepuabl
43 [InaBneHue u KpucTauM3aLus. 16.02.24 bubnuoreka [IOK

Y;[eanaﬁ TCIIJIOTA I1IJIaBJICHUA.

https://m.edsoo.ru/ff0c6708
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CyO6numarus

bubmuoreka [JOK
44 19.02.24
Ypasietiie Terosoro Gananca 90 https://m.eds00.ru/ff0c6820
. :‘)JICKTpIII/I?)aHI/IH Tell. :‘)JIGKT[;I/I‘IGCKI/Iﬁ 13024 Bu6moreka LIOK
3apsz. [IBa Buaa 31eKTpUUECKUX .02.
P A P https://m.edsoo.ru/ffOc6bcc
3apsioB
" [TpoBoaHUKH, I[I/IBJ'I;KTpI/IKI/I u 25 0990 BuGnorexa LIOK
HOIYHPOBOAHITEH, SaKOH R https://m.edsoo.ru/ffOc6bcc
COXpaHEHHUs FJICKTPUUYECKOTO 3apsiia
- E3aHMOﬂ;ﬁCTBHe Sflp}I,ZLOB. 3akoH ) 01034 Bu6morexa LIOK
yinoHa. TOUEUHBIN 3NIEKTPUUECKHI .03. https://m.edsoo.ru/ff0c6eed
3apsn
Hanpssk€HHOCTB 2IEKTPUYECKOTO
48 nosis. [IpuHIMn cynepno3suuuu 04.03.24 bubnuoreka [IOK
ANEKTPUYECKUX mosteit. JIuaun R https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
49 EaiZT;CI?; Hzgp;ZTiTH:ECKOFO 08,0324 | Dubumoreka IOK
OB HIOTCHIHAI. TasHOC R https://m.edsoo.ru/ffOc6f00
MOTEHIINAJIOB
0| snonpocrammecson nore. 110324 | BromorerallOK
P ' o https://m.eds00.ru/ff0c7018
JmanexkTpudeckasi MpOHUIIAEMOCTh
bu6mmorexa [IOK
1 & .K 15.03.24
> JneKrpoémkocts. Korercarop 503 https://m.edsoo.ru/ff0c7126
HJIEHCATOpa. DHEPTUs .04.
8 P P https://m.edsoo.ru/ff0c72c0
3apsHKEHHOT0 KOH/IeHCaTopa
53 JlaboparopHas pabota "M3mepenue 22.03.24



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

ANEKTPOEMKOCTH KOHIeHCcaTopa"

54

[IpuHIMI NEWCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOITUPOBAJIBLHOTO
armapara, CTpydHOro npuHTepa.
DJIeKTpOoCcTaTUYECKas 3alluTa.
3a3eMiieHHe IEKTPOIPUOOPOB

05.04.24

55

DIIEKTPUUECKHI TOK, YCIOBHS €Tr0
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akoH Oma jist
y4acTKa 1enu

08.04.24

56

IlocnenoBarenbHOE, NapaLIENbHOE,
CMEIIIaHHOE COEANHEHUE
npoBoIHUKOB. JlabopaTtopHas
pabota «/3ydyeHue cMelaHHoro
COEJIMHEHUS PE3UCTOPOB»

12.04.24

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c74f0

57

PabGora 1 MmomHOCTH
3JIEKTPUYECKOTO TOKA. 3aKOH
[xoynsa-Jlenna

15.04.24

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

58

3axoH OMa 715 TOJTHOM (3aMKHYTOM)
aneKkTpudecko nenu. Koporkoe
3aMbikaHue. JlaboparopHas padora
«3mepenune DJ1C ucTouHMKa TOKA U
€ro BHYTPEHHETO COIIPOTUBIICHUS

19.04.24

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc7ae0

59

DIIEKTpOHHAs MPOBOJIUMOCTh
TBEP/ABIX METAJIOB. 3aBUCUMOCTh
COINPOTUBIICHUS METAIIJIOB OT
Temneparypbl. CBEpXIIPOBOAMMOCTh

22.04.24



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

DNEKTPUUECKUH TOK B BaKyyMe.

60 . 26.04.24
CBolicTBa 3JIEKTPOHHBIX ITYYKOB
[ToynpoBOHUKH, UX COOCTBEHHAS

61 51 Hpj/IMeCHaSI IIPOBOJIUMOCTb. 99.04.24 bubmumoreka [IOK
CoiicTBa p—N-niepexoa. https://m.edsoo.ru/ff0c84ae
[TorynpoBOIHUKOBBIE TPUOOPHI
DNEKTPUYECKHUIA TOK B paCTBOPAX H

62 paciiaBax 3JIeKTPOJIUTOB. 03.05.24 bubnuorexa [JOK
DJIEKTPOIUTHYCCKAS TUCCOIHALINS. https://m.edsoo.ru/ff0c82ba
DIIEKTPONUn3
DIIEKTPUYECKHI TOK B Ta3ax.

63 CamocTosiTeTbHbII 1:1 06.05.24 bubnuorexa [JOK
HECaMOCTOSTEIIbHBIN pa3psill. https://m.edsoo.ru/ff0c84ae
Monnus. [Lnazma
DnexTpuueckue npuOopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE 10.05.24 bubnnoreka [JOK
npuMeHeHue. [IpaBuia TeXHUKN https://m.edsoo.ru/ff0c86fc
0e301acHOCTH

65 O6o0maromuii ypok 13.05.24 bu6mmoreka [IOK
«DIEKTPOAMHAMHUKAY https://m.edsoo.ru/ff0c88be
KonTponpHas pabota mo Teme

66 «nektpocraruka. [locTostHHBIN 17 05.24 bubnmuotexa [JOK
3JIEKTPUUECKUi TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpelax»
PesepBHbIit k. KonTtponbHas

67 pa6oFT)a 1o TZII;Z o 20,0524 | Dubmmorexa IOK

https://m.edsoo.ru/ff0c8c56

"OnexkrpoaguHamMuka"

68 PesepBHeIit ypok. O000marommii 24.05.24 bubmuorexa [JOK



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

ypok 1o Temam 10 kitacca

https://m.edsoo.ru/ffO0c8f6c

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

68 1



https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
Tema ypoxa KonrpoJsbnsie | IIpakrnyeckue oGpasoBaTejbHbIe
n/n Bcero U3YYeHUS
padoThbI padoTbI pecypcbl
[TocTosiHHBIC MATHUTHI U UX
B3aUMOJIeicTBHE. MarHUTHOE TI0JIE. bu6mmoreka [IOK

1 . 1 05.09.23
BekTop MarHUTHOM MHTYKIIUH. https://m.edsoo.ru/ff0c9778
JIvHMY MarHUTHOW MHAYKUIWU
MarauTHO€E 1oJie MPOBOIHUKA C

5 ToKoM. OnbIT Dpcreaa. 1 06.09.23 bubnnorexa [HJOK
BszauMmoieiicTBrE IPOBOJIHUKOB C R https://m.edsoo.ru/ff0c98fe
TOKOM

. H:6opasz:aﬂOpa6o;a «I/Isy:eHHe , . 120023 BuGmorexa LIOK
MarHUTHOTO TIOJIS KaTYyIITKA .00.

. v https://m.edsoo.ru/ff0c98fe
TOKOM)
JlelicTBME MarHUTHOTO TOJIS Ha
MPOBOAHMK ¢ ToKoM. Cuiia Amnepa.

4 JlaGopaTopHas pa6c3Ta 1 1 13.09.23 bubnuoteka [JOK
«UccnenoBanue AeiCcTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHuTa Ha PamKy C
TOKOM)

JlelicTBME€ MAarHUTHOTO TIOJIS HA

5 JBIKYILYIOCS 3apSIKEHHYIO 1 19.09.23 bubnnoreka [HOK
vactuiny. Cuna Jlopenma. PaGora A https://m.edsoo.ru/ff0c9df4
cuibl JlopeHa

6 ONeKTpOMarHUTHAsE MHIYKIIHSL. 1 90.09.23

IToTok BekTOpa MAarHUTHOM



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

unaykuud. DJ1C unaykuun. 3akoH
3JIEKTPOMArHUTHOW MHYKITHH
®dapages

JlaGopaTtopHnast pabora
«HccnenoBanue sIBJIeHUS
3IEKTPOMArHUTHON UHTYKIUI

26.09.23

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

NuaykTuBHOCTB. SIBIEHUE
camounaykiuu. J/C
CaMOUHYKIIUU. DHEPrust
MAarHUTHOTO TOJIsL KaTYIIKH C TOKOM.
DJIEKTPOMArHuTHOE I0JIe

27.09.23

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpomucTBa U ux
IIPUMEHEHHUE: ITOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUThlI,
3JIEKTPOJABUIATEIb, YCKOPUTEIN
3JIEMEHTApHBIX YACTHII,
WHIYKIUOHHAs I1eYb

03.10.23

10

Ob6o6maromuit ypok «MarautHoe
nose. DIeKTpOMarHUTHAs
WHYKIHSD

04.10.23

bu6nmoreka [JOK
https://m.edsoo.ru/ffO0cab82

11

KonTponbhas pabota no teme
«MarauTHoe 10J1€e.
DNIEKTPOMarHUTHasE UHIYKITUS»

10.10.23

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHbIE MEXaHUYECKHE
kosebanus. 'apmoHnyeckue
Kosie0aHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHM.
[IpeBpaiienue suepruu

11.10.23

bu6mmorexa [IOK
https://m.edsoo.ru/ff0caf06



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

13

JlaGopaTtopHnast pabora
«HccnenoBanue 3aBUCUMOCTH
neproJia MajblX KoJIeOaHu rpy3a
Ha HUTH OT JUTMHBI HUTH U MaCcChI
rpy3a»

17.10.23

14

KonebarenbHplii KOHTYP.
CBOOOIHBIE EKTPOMArHUTHBIE
KoJie0aHus B U1€aIbHOM
K0JIe0aTeIbHOM KOHTYpE. AHAIOTHS
MEXIY MEXaHUYECKUMH U
AJIEKTPOMATrHUTHBIMHU KOJICOAHUSIMU

18.10.23

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

15

®opmyna Tomcona. 3akoH
COXPAaHEHHUs SHEPTUU B UJI€ATIbHOM
K0J1e0aTeIbHOM KOHTYpE

24.10.23

bubmuorexa [JOK
https://m.edsoo.ru/ffOch9c4

16

[TpencraBieHue o 3aTyxarUIMX
KosieOaHusX. BoIHyX/1eHHbIE
MeXaHUYeCcKue KojaeOaHusl.
Pe3onanc. BeiHyxneHHbIE
AIIEKTPOMarHuTHbIE KoleOaHus

25.10.23

bu6nmoreka [JOK
https://m.edsoo.ru/ffOchb86

17

IIepeMeHHBIH TOK.

CHHYCOHHaHBHBIﬁ HCpCMCHHHﬁ TOK.

MOIHOCTh MEPEMEHHOT0 TOKA.
AMIUTMTYIHOE U JEHCTBYIOIIEE
SHAYCHUC CUJIbI TOKA U HAIIPAXKCHHUA

07.11.23

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

18

Tpaucdopmarop. [Ipoussozactso,
nepeaaya u norpediieHue
AIIEKTPUYECKON SHEPTUU

08.11.23

19

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE YIEKTPUIECKOTO

14.11.23

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



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

3BOHKA, rCHEpaTopa IICPEMCHHOTO
TOKa, JIMHAHT SJICKTpoOIICpeaayd

OKOJIOTUYECKUE PUCKU IIPU
IIPOU3BOCTBE NIEKTPOIHEPIUU.

20 Kynberypa ucnonbzoBanus 15.11.23
3JIEKTPOIHEPTUU B MIOBCEIHEBHOM
KHU3HU
MexaHu4eckre BOJHBI, YCIOBHS
T .
21 f:icf et pacpocTpanci 1 211123 | Dromiorexa LOK
P paciipoctp o https://m.edsoo.ru/ff0cca54
JuinHa BoJHbL. [lonepeunsle u
IPO/I0JIbHBIE BOJIHBI
3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH bubnuorexa [JOK
22 22.11.23
3ByKa. Bricota ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
BOWCTBA U CK Tb. 11K A1
P https://m.edsoo.ru/ffOccfe0
AIIEKTPOMArHUTHBIX BOJTH
[TpuHIMTIBL pagHOCBSI3U U
24 TeneBuaeHus. Pa3Burue cpeacTs 29.11.23
cBs3u. Pagnonokamus
o5 KonTtponbhas padora «Konebanus u 05.12.23 bubnuoreka [IOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpssMonMHENHOE pacpOCTpPaHEHHE
26 CBETa B OJJHOPOJHOM CpeEJIE. 06.12.23 bubnmoreka [JOK
ToueuHsblif HCTOUYHUK cBeTa. JIyd o https://m.edsoo.ru/ff0cd350
CBETa
97 OtpaxeHue cBeTa. 3aKOHbI 121223 bubnmoreka [JOK

oTpaxkeHus ceera. [loctpoeHue

https://m.edsoo.ru/ff0cd4e0



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

M300paXEHU B IIJIOCKOM 3€pKaje

28

IIpenomnenue ceera. IlonHoe
BHYTpPEHHEE OTPa’KEHUE.
IIpenenbHbIN Yo MOJIHOTO
BHYTPEHHETO OTPaKEHUS

13.12.23

bubmuorexa [JOK
https://m.edsoo.ru/ff0cd7f6

29

JlabopaTtopHas pabota «3mepenue
1oKa3aTessl MPEeIOMIICHHS CTEKIIa

19.12.23

bubmuoreka [JOK
https://m.edsoo.ru/ffO0cd67a

30

JIunzel. [TocTpoenue n3o0pakeHui
B JinH3e. PopMyJia TOHKOM JIMH3BI.
VYBenuuenue JINH3EI

20.12.23

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

31

JlaGopaTopHnas pabota
«H/cciaenoBanue CBOMCTB
M300paKeHH B TUH3aX)

26.12.23

32

Hucnepcus ceera. CoxxXHbIA COCTaB
6emnoro csera. Lger. JlaboparopHas
pabota «HabmoneHue aucnepcuun
CBETa»

27.12.23

33

Wntepdepenmus creta. Audpaxius
cera. JlugppakuronHas pemeérka

10.01.24

bu6nmoreka [JOK
https://m.edsoo.ru/ffOced22

34

[ToriepeyHOCTh CBETOBBIX BOJIH.
[Tonsipusanus ceera

16.01.24

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cf02e

35

OnTuueckue npudOpsI U yCTpoiicTBa
U YCJIOBHSI X 0€3011aCHOTO
PUMEHEHUS

17.01.24

36

['panu1Ibl TPUMEHUMOCTH
KJIACCUYECKON MEXaHUKH.
[ToctynaTel cnenHaIbHON TEOPUH
OTHOCHUTEIILHOCTH

23.01.24

Bbubmmnoreka [JOK
https://m.edsoo.ru/ff0cf862



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

OTHOCHUTEIBHOCTD

bu6mmoreka [IOK

37 OJIHOBPEMEHHOCTHU. 3aMe/IJICHHE 24.01.24 https://m.edsoo.ru/ffocfad?
BPEMEHH U COKPAIICHUE JITTHHBI
OHeprus U UMIYJbC
PEeISATUBUCTCKOM yacTuibl. CBS3b bubnmoreka [JOK
38 . 30.01.24
MAacChl ¢ SHEPTUEH B UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprusi NOKos
HOBEI CIIEIIMAIEHON TEOPHH .01.
1 P https://m.edsoo.ru/ffOcf6f0
OTHOCHTEIILHOCTH
®oronsl. opmymna [1nanka. bubnnorexa [HJOK
40 06.02.24
DHeprus 1 uMItysisc GoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCNIE0BaHNE
bu6mmoreka [JOK
41 . A.T. 7.02.24
Porooperra. OnbIs! 07.0 https://m.edsoo.ru/ffOcffc4
CroneroBa
o | bbb S ez | Bromorea ox
CHHA DL HOTOOQEKTa. R https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢potodddexra
43 ﬁagneng ;3;;15 HEITH Hﬁ I_”f“BI/I 14.02.24 | Dubmorexa LIOK
coeALEa. eeoe Acucteie o https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTsa u
44 MPAKTUYECKOEe IPUMEHEHHE: 20.02.24
dboToreMeHT, POTONaATUHK,
CoJTHEYHas OaTapesi, CBETOUO/T
45 Penrenue 3anad mo teMe «JIE€MEHTEI 91.02.24 bu6mmoreka [IOK
KBAHTOBOM OITHKM» o https://m.edsoo.ru/ff0d0302
46 Mozxens aroma Tomcona. OnbITE 27.02.24 bu6mmoreka [IOK



https://m.edsoo.ru/ff0cfa42
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
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302

Pesepdopaa no paccesauto o-

qaCTHII. HnaHeTapHaﬂ MOJCJIb aTOMa

https://m.edsoo.ru/ff0d091a

bubmuorexa [JOK

4 Hocrynaret bopa 28.02.24 https://m.edsoo.ru/ff0dOafa
Wznyuenue u norjiouieHne GOTOHOB
IIPHU IIEPEXOJI€ aTOMa C OJTHOTO bubmumorexa [IOK

48 . 05.03.24
YPOBHSI SHEPTHHU Ha apyroit. Bup https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BosHOBBIE cBOiCTBA YacTUL. BOIHBI

49 ne bpoia. KopnyckynsipHo- 06.03.24 bubnuorexa [JOK
BOJIHOBOU Jyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYXJICHHOE H3JTyICHHC
OTKpBITHE PATUOAKTUBHOCTH.

50 Omneitel Pezepdopaa no 12.03.24 bubnnorexka [JOK
OTIPEICIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaAMOAKTHBHOTO U3TyICHUS
Cgoiicta anb(a-, 6era-, ramma-

51 u3nydeHus. Biausiaue 13.03.24
PaIMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI
OTKpBITHE TPOTOHA U HEUTPOHA.

59 N3otombl. Anbda-pacmna. 10.03.24 bubmuorexa [JOK
DJIEKTPOHHBIN U MO3UTPOHHBIH https://m.edsoo.ru/ff0d1162
Oera-pacrnan. ['amMmma-u3inydeHue
DHeprus CBSI3U HYKIOHOB B Spe.

53 S nepHble peakuuu. S nepHbii 90.03.24 Bbubmmnoreka [JOK

peaxTop. [IpoGaembl, IepCcrneKTUBHI,
9KOJIOTHYECKUE aCIEeKTHI AIEPHOMN

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

SHEPTreTUKHU

54

DneMeHTapHbIe YacTulibl. OTKpBITHE
no3uTpoHa. MeTo Ikl HAOIOICHUS U
pPErUCTpalUU SJIEMEHTAPHBIX
gactul. Kpyrislii croi
«DyH1aMEHTAIbHbIE
B3auMoiercTBusl. EquHcTBO
(U3UYECKON KapTHHBI MUPAY

03.04.24

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

55

Bupg 3sésnnoro neda. Co3se3nus,
SIpKHE 3BE3/bI, TUIAHETHI, UX
BuauMoe aBrkenne. CojHeyHas
cucrema

09.04.24

56

Connue. ConHeyHasi akTUBHOCTb.
HcTtounuk sHeprun CosHIA U 3BE3]

10.04.24

57

3BE3bI, X OCHOBHEIE
XapaKTEPUCTHKH. 3BE3BI TITaBHOM
MOCJIeIOBAaTENbHOCTH. BHYTpeHHee
cTpoenue 3B€311. COBpEMEHHBIE
NPEJCTaBICHUS O IPOUCXOKICHUU U
sBosroru ConHIa U 3BE3]1

16.04.24

58

Mneunsiii [Iyte — Hama
I'anakTuka. [lonoxenue u
neuxenne ConHna B ["anakTuke.
I'anaktuku. YE€pHbIE ABIPHI B AIpax
raJJakTUK

17.04.24

59

Bcenennas. Pazberanne rajnakTuk.
Teopus boiboro B3peIBa.
PenukroBoe uznyuenue.
MeraranakTuka

23.04.24



https://m.edsoo.ru/ff0d0e38

60

Hepemennsie npo6iaembl
aCTPOHOMHH

24.04.24

61

KonTponbnas paborta «1eMEHTHI
ACTPOHOMMH U aCTPOPUIUKI»

30.04.24

62

O6o06matomuii ypok. Pons dhuzuku
¥ aCTPOHOMUU B IKOHOMUYECKOU,
TEXHOJIOTHYSCKOM, COIMAIbHON B
ITHYECKOH cepax AesaTeTbHOCTH
YeloBeKa

01.05.24

63

O6o6maromuii ypok. Pons 1 Mmecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE
MHpa

07.05.24

64

O6o06matomuii ypok. Posnb
¢buznyeckoil Teopun B
(GbopMUPOBAHNUY NIPEJICTABICHUMN O
¢buznyecKoil kKapTuHe MUpa

08.05.24

65

O6o0matomuii ypok. Mecto
(U3HYECKON KapTUHBI MUPA B
001IeM psiy COBPEMEHHBIX
€CTECTBCHHO-HAYIHBIX
MIPEJICTABICHHUIA O TIPUPOJIE

14.05.24

66

PesepBHbIi ypok. MarautHoe nose.
DJIEKTpOMarHuTHask UHIYKIUS

15.05.24

67

PeszepBubIil ypok. Ontuka. OCHOBBI
CIIELUAIILHON TEOpUU
OTHOCHUTEIILHOCTH

21.05.24

68

Pesepnsrit ypok. KBantoBas ¢usnka.

22.05.24

bubmmnoreka [JOK




DeMEHTBI aCTPOHOMUU U
acTpou3uku

https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

68 u



https://m.edsoo.ru/ff0d1784

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

» ®usuka, 10 xknace/ Msakumes ['.51., byxosues b.b., Corckuii H.H. mox penakuueit
ITapdentbeBoit H.A., AkiimonepHoe oomiectBo «M3aatenberBo «IIpocBeniermey
» dusuka, 11 knace/ Msxumes I'.JI., byxosues b.b., Yapyrun B.M. nox penakiueit

ITapdentbeBoit H.A., Akiimoneproe oomiectBo «M3aatenberBo «IIpocBenienuey

METOAUYECKHUE MATEPHUAJIbI 1JIS1 YUUTEJIA
-http://class-fizika.ru/

-http://center.fio.ru/vio

-http://archive.1lseptember.ru/fiz/

-http://metodist.il.ru/ - Meroaucr.ru.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
- bubaunoteka ITOK https://m.edsoo.ru/ff0d1784
- http://www.fizika.ru
- http://archive.1lseptember.ru/fiz/
-http://physica-vsem.narod.ru/
-http://www.school.edu.ru/

-https://phys-ege.sdamgia.ru
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