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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpEAHEr0 00Imero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXEHHH M TpeOOBaHMH K pe3yiabTaTaM OCBOEHHS OCHOBHOM
obOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIXx B PI'OC COO, a Takke ¢ ydérom
denepanbHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIMU MPENOoJaBaHUsl y4eOHOTO
npenmera «®Du3uka» B 0o0pa3oBaTeNbHBIX — opraHm3anmsx Poccuiickoir  Denepanum,
peaTn3yoLUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copnepxanue nporpaMMbl 1O (pU3MKe HamnpaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATeIHOCTHOTO noaxoaa. [IporpaMmma no ¢usuke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMETHBIM
pe3yibTaraM OOY4YeHHs, a TAKXKE YYUTHIBAET HEOOXOAMMOCTb PEaTH3alMd MEXIIPEIMETHBIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIE [EJIM M3y4eHUs (U3UKM HA YPOBHE CPEIHEr0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOEGHUS Kypca (HU3MKU: JIMYHOCTHBIE, METallpeIMETHbIe, IpeIMeTHbIe (Ha
0a30BOM ypOBHE).

[TporpamMManopu3UKEBKIIOYALT:

e [UIAHUpPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (PU3UKU Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IIpeIMETHBIE PE3YJIbTAThI IO rojIaM O0yUYEHUs;

e cojaepxaHue yuyeOHoro npeamera «Pu3uka» mo rogam o0yueHus..

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAUe€CTBE YIEOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ] B CUCTEMY 3HaHHM 00 OKpYyKarolleM MHpeE.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEMETOB, MOCKOIBbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE MPOLIECCOB U SBJICHUHN, U3y4aeMbIX
XuMmHel, ouonoruel, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonap3oBaHue U akTHUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUI B cdepe B3HEpPreTHKH, TPAaHCIOPTa, OCBOEHUS KOCMOCA, TIOJIyYeHHs HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. Mzyuyenue GuU3MKu BHOCUT OCHOBHOW BKJIAJ] B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUpPOBaHUE YMEHUI
MPUMEHSTh HayYHBI METO/1 TO3HAHUS NP BHIMOJIHEHUN UMHU Y4EOHBIX HCCIIeI0BaHUM.

B ocHOBY kypca (hu3ukH 1751 ypOBHS CpelHero o0Iiero oopa3oBaHus MOJIOKEH PsIl UICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISIETCS JOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCHUYECKOM, TaK U
COBPEMEHHOM (hU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuall Kypca (GU3UKH 00beAMHEH BOKPYT
¢buznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OPMHUpOBAHUE TMPEICTABICHUN O
CTPYKTYpPHBIX YPOBHSIX MaTe€pHUH, BELIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoib30BaHHE T'yMaHUTapHOTO
noTeHImana GU3NIECKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKHMHU, HDABCTBEHHBIMU U 3KOJIOTMYECKMMHU IPOOIEMaMH.

Hoes npuknaonoi nanpasnennocmu. Kypce Gpu3nku npezmnonaraetT 3HaKOMCTBO € IIHPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHNUN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonocusayuu peasn3yercsi MOCPEICTBOM BBEICHHUS JJIEMEHTOB COJEpIKaHUS,
HNOCBALIEHHBIX JKOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PA3BUTHEM



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

CrepKHEBBIMHU DJIEMEHTaMH Kypca (M3WKHA Ha ypOBHE CpeaHEero oOmero o0pa3oBaHUS
ABISIOTCS  (pu3uueckue Teopuu ((popMHpOBaHHWE NPEICTABICHUH O CTPYKType IOCTPOECHHUS
¢du3nyeckoil TeopuM, poiau (yHIAMEHTAIbHBIX 3aKOHOB W IPUHLMIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTHA TEOPHM, I ONMUCAHHS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucTeMHO-1eTeTbHOCTHBIN MOX0 B Kypce (DU3UKU pealn3yeTcs MPEexe BCEro 3a CuéT
OpraHu3alK 3KCIEPUMEHTAILHONW IesATeIbHOCTH oOydarouuxcs. J{ias 6a30Boro ypoBHs Kypca
(GU3UKH — ATO UCMOJIB30BAaHUE CHCTEMBl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX AKCIEPUMEHTOB
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKEe OOBEAMHEHBI B OOIIMIA CIMCOK
YUYEHHUYECKUX NPAaKTUYEeCKUX paboT. BblaeneHue B ykazaHHOM IEpedyHE JIaOOpaTOpHBIX padoT,
OPOBOJUMBIX ISl KOHTPOJSL M OLEHKH, OCYLIECTBIISETCS y4YacTHUKaMU OOpa30BaTebHOIO
nporiecca UCXOs U3 0COOEHHOCTEH TUIAaHUPOBAHUS U OCHAIIeHUs KabuHeTa ¢pusuku. [Ipu sTomMm
oOecrieynBaeTcsl OBJIAJCHHE OOYYAIONIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC H3MEPEHHS,
UCCIICIOBAaHMs 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH M IIOCTAaHOBKY OIIBITOB 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,
HO3BOJISIOIIME NPUMEHSTh M3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak M3 OJHOIO pasjena
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 pa3HbIX pas3zenoB. s KayecTBEHHBIX 3ajjad IPUOPUTETOM
SBIISIIOTCSL 3aJaHUsS Ha OOBSICHEHHE TMPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpY’KaloIIe XKu3HH, TpeOyromue BhIOOpa (DU3WYECKONW MOJENTH Il CUTYallud TPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBunm ¢ TpedoBanusmu DPI'OC COO Kk MaTepuaabHO-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-HAYUYHOro 1uKia. B kabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PATOPHOE 00OPYOBAHUE JUISI BBITIOIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYCHHUECKUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
obopyoBaHue.

JleMoHCTpanmoHHOe 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MHUHHMAaJIbHON JOCTAaTOYHOCTH M O0ECHEeYMBAET MOCTAHOBKY IEPEUMCIEHHBIX B IPOrpamMMe I10
¢u3nKe KIIOYEBBIX JEMOHCTpAIUil A HUCCIENOBAHMSI HM3y4aeMbIX SIBJICHHM M TPOIIECCOB,
IMITUPUYECKUX U PYHTaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX TPHUMEHECHHA.

JlaGopaTtopHoe 00OpYyAOBaHUE JJIS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMAaTHYECKUX KOMIUICKTOB M OOECIeYMBaeTcsi B pacdy€ére OAHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcs. Temarndyeckue KOMIUIEKTHI JaOOPAaTOPHOrO OOOPYAOBAaHMS JOJKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIl.

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

e (dopMupoBaHHEe HHTEpeca M CTPEMJICHUS OOYyYaloUMXCsd K HAayYHOMY HW3YYEHUIO

IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE TMPEJCTABICHHA O HAyYHOM METOAE TMO3HaHUs | (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILINM SIBJICHHSIM;



(dbopMUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK PE3yNIbTaTa U3Y4YCHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

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

dbopMupoBaHUE MPEACTABICHUN O POJIM (GU3MKU ISl pa3BUTHSI IPYTHUX €CTECTBEHHBIX
HAYyK, TEXHUKU U TEXHOJIOTUH.

JocTikeHnne 3TUX Lenell o0ecreynBaeTcsi peluIeHHeM CIEAYIONMX 3a7ad B Ipolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

nproOpeTeHne CUCTEMBI 3HaHUN 00 O0IMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, JIEKTPOJUHAMUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHHEe YMEHUN TMPUMEHSATH TEOPETUYECKUE 3HAHWUS Ui OOBSCHEHUS
buznyecKkux SBJICHWM B TPUPOJE U JIA NPUHATHS TNPAKTHUECKUX PpELICHUH B
MMOBCEAHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB pEHICHHS PAa3IHYHBIX 33Jad C SBHO 3aJaHHON (u3mueckon
MOJIENBIO, 3aJad, TOJPa3yMEBAIOIIUX CAMOCTOSTENbHOE CO3JaHue (HU3UYECKOH
MOJIEINN, aIEKBATHON YCIIOBHSM 3a]1a4H;

NOHMMaHue (PU3MUYECKMX OCHOB M TPUHIMIIOB ACUCTBUS TEXHHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOILIYIO CPEY;

OBJI/ICHUE METOJAMH CaMOCTOSITEIFHOTO TUIAHMPOBAHUS M TPOBENEHUS (HU3MIECKUX
HKCIEPUMEHTOB,  aHalu3a M  UHTEepOpeTandd  HH(pOpManuu,  OmpeaesIeHus
JIOCTOBEPHOCTH MOJYYEHHOTO Pe3ysbTara;

CO3/1aHU€e YCJIOBUHN /ISl pa3BUTHsI YMEHUI NMPOEKTHO-UCCIIEN0BATEIbCKONW, TBOPUECKON
NeSITeTbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUS
otBoauTcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme mo Gpusnke nepedeHsb J1abopaTOPHBIX U MPAKTUYECKUX padboT
SBIISIETCS. PEKOMEHIOBAaHHBIM, YYHTENh JIeTaeT BHIOOp MPOBEACHUS JTa0OpaTOpHBIX padoT u
OTBITOB C YU4ETOM WHIUBUAYATIbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KUIACC
Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usnka — Hayka o npupozge. Haydynsle MeTonbl NO3HaHUS OKpyKaromero mupa. Pois
IKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOIbl. DKCIIEPUMEHT B (PU3UKE.
MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunbie runores3sl. Ou3nveckue
3aKOHBI ¥ TeOpHUH. [ paHUIIBI TPUMEHUMOCTH (PU3MUECKHX 3aKOHOB. [IpMHIIUIT COOTBETCTBHUSL.

Ponp m mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOM HAydyHOW KapTUHBI MHUpa, B
IPAKTUYECKON AESITEIbHOCTH JIIOAEH.

Jlemoncmpayuu
AHazoroble ¥ IU(PPOBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.
Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBMKeHHE. OTHOCHUTENBHOCTh MEXAHMYECKOro JABMKeHud. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOPOCTh (CpeAHssi CKOPOCTh, MTHOBEHHAas CKOpPOCTb) M YCKOpPEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTeMbl KoopauHAT. CloKeHue NnepeMenieHuil u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTU
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U NEPEMELICHUS MaTEPUAIbHON TOUYKU OT BPEMEHH.

CBoOoaHoe majieHne. Y CKopeHue CBOOOIHOTO TaICHHUS.

KpuBonuneriHoe nBuxeHue. JIBH>KeHME MATEpUATIBHOM TOYKM TIO OKPYKHOCTH C
MIOCTOSIHHOW IO MOJYJII0 CKOPOCTBIO. YTJIOBas CKOPOCTb, JIMHEHHas ckopocTs. llepuon u
yacToTta obpaienus. LleHTpocTpeMuTebHOE YCKOPEHHE.

TexHuueckue yCTpoilcTBa W MNPAKTUYECKOE NPUMEHEHHUE: CIHUJOMETp, JBUKEHHE
CHaps1JI0B, LIETIHbIE U PEMEHHBIE TIEpeayn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, MILTIOCTPALIUS] KHHEMAaTUYECKUX XapaKTEPUCTUK JBUKEHUS.

[TpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmroienue nprxeHus Tena, OpoleHHOro Mo YoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHs CBOOOIHOTO MaICHUS.

HampaBnenne ckopocTH npu ABMYKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yueHnne HepaBHOMEPHOTO JIBM>KEHHUS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue  COOTHOLIEHUS ~ MEXAY  MYTAMH, INPOWIEHHBIMH  TEJIOM  3a
MIOCJIEZIOBATENIbHBIE PABHBIE IPOMEKYTKHM BpPEMEHU IIPU PaBHOYCKOPEHHOM JIBUKEHUM C
Ha4aJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yuenune ABUKEHUS MIapUKa B BA3KOW KUIKOCTH.

N3yueHne OBMKEHUS Tea, OPOLIEHHOTO0 TOPH30HTAIBHO.

Tema 2. /lunamuxa

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

Macca tena. Cuna. IlpuHmun cynepno3unmu cwi. Btopoil 3akoH HberoToHa ains
MarepuaibHOU ToUKuU. Tpernii 3akoH Hpl0TOHA [UI MaTepraabHbIX TOYEK.



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

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

Tpenune. Buabl Tpenust (1mokosi, cKoyibkeHus, kauenus). Cuna tpenus. Cyxoe TpeHUE.
Cuna TpeHHs CKOJbXEHHUs U cuia TpeHus nokos. Koadouiment tpenus. Cuna conpoTuBICHUS
IIPU ABUKEHUU TeEJIa B KUJKOCTH WM rase.

[TocTynaTensHOE M BpallaTeIbHOE ABMKEHHE a0COIIOTHO TBEPIOTO TEIA.

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

TexHudyeckne yCTpONCTBA W NPAKTUYECKOE NPUMEHEHUE: MOAINUIHUKY, JABUKCHUE
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 TTAJICHUH.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnoBust paBHOBecus: TBEPAOTro Tesa. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3ydeHue ABMKeHUs OpycKa IO HaKJIOHHON TJIOCKOCTH.

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

HccnenoBanue ycloBUN paBHOBECHUS TBEPIOTO TeJIa, UMEIOIIETO OCh BPALEHUS.

Tema 3. 3akoHnbl cOXpaneHusn ¢ MexanHukKe

HNmnynbc MatepralibHOM TOUKHU (Te€1a), CUCTEMBl MaTepUaIbHBIX ToYeK. IMITynbc CUIbI U
M3MEHEHNE UMITYJIbCa Teja. 3aKOH COXPAaHEHUS UMITYJIbca. PEakTHBHOE IBUJKEHUE.

Pa6ora cuibl. MOIIHOCTH CHITBL.

Kunernyeckass sHeprusi mMarepuanbHOW TOUYKU. Teopema 00 WM3MEHEHMHM KHHETHYECKOU
SHEPIHH.

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

[ToreHunanbHble M HEMOTEHIMANIbHbIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHHEM MEXaHUYECKON SHEPTruu CUCTEMBI TeJl. 3aKOHCOXPaHEHUSIMEXaHNUEeCKONIHEPTHH.

VYrpyrue u Heynpyrue CTOIKHOBEHHUS.

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

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHXKEHUE.

[Tepexo MOTEHITMAIBHON YHEPTUH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

W3ydeHne aOCOMIOTHO HEYNPYroro yaapa ¢ TMOMOINBIO JABYX OJIMHAKOBBIX HUTSHBIX
MAasITHUKOB.



HccnenoBanue cBsi3u pabOThl CUJIbI ¢ M3MEHEHHEM MEXaHHMYECKOH »HEpruu Teila Ha
IIpUMeEpE PacTsHKEHUsI pE3UHOBOTO JKI'yTa.

Paszgea 3. MoJsiekyJsipHasi pu3uKa 1 TEPMOAUHAMHUKA

Tema 1. OcHo6bIMONEKYAAPHO-KUHEMUYECKOUIMEOPUU

OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU M UX ONBITHOE 00OCHOBAHHE.
BpoynoBckoe nBmxkenue. Huddysus. Xapakrep IBUKCHHS W B3aUMOJCUCTBHUS YaCTHUIL
BellecTBa. Mojenu CTpOEHHS Ta30B, XUAKOCTEH W TBEPABIX Tel M OOBSICHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pa3mepbl Mosiekyn. KonaumdecTBo BemiecTsa.
[TocTostnHast ABorajipo.

TennoBoe paBHOBecue. Temmeparypa u e€ usmepenue. Illkana remneparyp Llenscust.

Mopenb uneanbHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOM TEOpUHU
ueanpHOro ra3a. AOCONIOTHas TemIepaTypa Kak Mepa CpedHell KHHETHUYECKOH SHEepruu
TEIUIOBOrO JBWKEHHMS dactul ra3a. lllkama temneparyp KensBuna. ['a30Bble 3aKOHBIL.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanerona. M3omporiecchl B UACAIBHOM Ta3e ¢
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduueckoe mpencTaBieHne U30IPOLIECCOB: U30TepMa,
u30Xxopa, nzobdapa.

TexHu4eckue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, OKa3bIBAIONIME IUCKPETHOE CTPOCHHE BellecTBa, Qororpaduu  MOJIEKYI
OpPraHUYECKUX COETUHEHMI.

OnbIThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JIBH>KCHHS.

Mopens onbita lltepHa.

OnBbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOCHCTBHUS.

Mogens, HITIOCTPUPYIOIIas IPUPOTY NAaBJICHHS ra3a Ha CTEHKU COCY/a.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UACATBHOTO ra3a, U30MpPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

Omnpenenenne Macchl BO3JlyXa B KIACCHOW KOMHATe Ha OCHOBE H3MEpeHHH 0o0bEéMa
KOMHATBHI, IABJICHUS U TEMIEPATYpPbl BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETPaMU COCTOSIHUS PA3pEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonuHamuueckass cucteMa. BHYTpeHHssi 3HEprus TEPMOJMHAMHYECKOM CHUCTEMBI U
crocoOb! e€ m3MeHeHus. KonmndecTBo TEmoThl U padota. BHYTpeHHssS SHEprus 0IHOATOMHOTO
UJIANBHOTO ra3a. Bupl Teronepenayu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3ITydCHHE. Y IeIbHAs
TEIJIOEMKOCTh BelecTBa. KoandyecTBo TEIIOTHI IIPH TEIUIONEpeaaye.

[Tonsitue 06 anmmabatHoM mporecce. [lepBblii 3akoH TepMmoanmHAMUKH. [IprMmeHeHue
MEPBOTr0 3aKOHA TEPMOAMHAMUKHY K H30mpoiieccaM. [ padudeckast MHTepIpeTaius padoThl rasa.

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

TenoBeie MamuHbL. [IpuHIUIBEL AeiicTBUS TenaoBbIX MauH. [IpeoOpa3oBanust SHEpPTUHU B
TerIoBbIX MamuHax. KoaddumenT nonesnoro aeicteus teruioBoi Mammubl. [{ukn Kapao u
ero Ko3((UIMEHT MOJIE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEMbI TEIIO3HEPTETHKH.

TexHudeckne yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHWE: JBUTAaTelb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITUOHED.

Jlemoncmpayuu



H3MmeHeHre BHYTpEHHEH SHEpruu Tela IMpPU COBEPUICHUH pPAaOOTHI: BBUIET NMPOOKH U3
OYTBUIKH TOJl JIEHCTBHEM CXKaTOr'O BO3JyXa, HarpeBaHue s(upa B JATyHHOU TpyOke myTéM
TpeHus (BUICOAEMOHCTpAINs).

H3meHeHne BHYTpeHHEH sHepruu (TemiepaTypsl) Tella Ipy TeIuionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM 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 KoHneHcamnws. Mcmapenne u  kureHue. AOCONOTHAasS U
OTHOCUTEIIbHAS BIKHOCTh BO3/yXa. HackImeHHbIi map. Y aenbHas TemoTa mapooopa3oBaHusl.
3aBUCUMOCTB TEMIIEPATypbl KUIICHUS OT AaBJICHUS.

TBépnoe Teno. Kpucrannmueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAILIOB.

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

ypaBHeHI/Ie TEIJI0BOro OanaHca.

TexHuueckue YCTpOﬁCTBa U IPAKTUYICCKOC IPUMCHCHHUC: TUIPOMCTPp MU IICUXPOMETDP,

KaJIOpUMCTP, TCXHOJIOTHH IMOJIYYCHHA COBPCMCHHBIX MarcpuraioB, B TOM YHUCJIC
HaHOMATCPUAJIOB, © HAHOTCXHOJIOTUH.

Jlemoncmpayuu
CBoiicTBa HaChIILIEHHBIX M1APOB.
Kunenue npu moHWKEHHOM JTaBJICHHUH.
Cnoco0Ob1 U3MEpEeHUs BIAKHOCTH.
Habmroienue HarpeBaHus U MIaBICHUS KPUCTAILTHYECKOTO BEIIECTBA.
JleMoHCTpanus KpUCTaIOB.
Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi
H3mepeHne OTHOCUTENbHON BIaKHOCTH BO3TyXa.
Pasnen 4. DiekTpoamHaMuka

Tema 1. Dnexkmpocmamuxa

OnexTpuzauusi Ted. OJEeKTpUuecKuid 3apsna. JIBa BuJa 3IEKTPUYECKHX 3apsJiOB.
[IpoBOIHUKY, TUDTIEKTPUKH U MOJTYIPOBOJIHUKU. 3aKOH COXPAHEHHS DJIEKTPUUECKOTO 3apsijia.

Bzaumoneiicteue 3apspoB.  3akoH  Kymona. TodeuHelii  anekTpUyecKHH  3apsii.
Onektpuueckoe mnoje. Hampsx€HHOCTh 3iekTpudeckoro mnois. [lpuHuun cynepno3uuuu
ANEKTPUIECKUX ToJieH. JINHNKM HanpsoKEHHOCTH AJIEKTPUUECKOTO TOJIS.

PaGora cunm onekrpoctarmdeckoro mois. [lorennuman. PasHocTh  moOTeHIMAOB.
[IpoBOIHUKY U AUDIEKTPUKH B JIEKTPOCTATUUECKOM ToJie. J{uaekTpuueckasi IpOHULIAEMOCTb.

OnektpoéMkocTb. KonaeHcatop. DJeKTpOEMKOCTh IJIOCKOTO KOHAEHCATOpa. OJHEprus
3apsKEHHOT0 KOH/IEHCaTopa.

TexHuuyeckue ycTpoilcTBa M TNPaKTUYECKOE NPUMEHEHHE: 3JIEKTPOCKOIl, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE DJIEKTPONPHOOpPOB, KOHACHCATOP, KOMHUPOBATHHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpolcTBO ¥ IPUHIUIT JCUCTBUA SJIEKTPOMETpA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TOJIE 3apsHKEHHBIX TEl.

[IpoBOTHUKY B AJIEKTPOCTATUYECKOM ITOJIE.



DJIEKTpOCTaTUUYECKas 3alUTa.

JIM3IeKTPUKH B 3JIEKTPOCTaTUYECKOM I10JIE.

3aBUCUMOCTh  3JEKTPOEMKOCTH IJIOCKOTO KOHJEHCATopa OT IUIOIIAJM IUIACTHH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenue 31eKTpOEMKOCTH KOHJIEHCATOpa.

Tema 2. Ilocmoannwtit 3nexkmpuyeckuii mok. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUS CYLIECTBOBAHHUS JIEKTPUUECKOr0 TOKA. VICTOYHMKH TOKa.
Cuna toka. [TocTosHHBIN TOK.

Hanpsokenue. 3akon Oma 17151 ydacTka LIETH.

DIIEKTpUUYECKOE CONPOTHUBIICHHE. VnensHoe CONPOTUBIICHUE BEILECTBA.
[TocnenoBarenbHOE, MapaiesibHOE, CMELIAHHOE COEUHEHNE ITPOBOIHUKOB.

Pabota snekTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOmHOCTD 37E€KTPUIECKOTO TOKa.

DNEeKTPOABUKYIIasl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ais
MOJIHOM (3aMKHYTOM) AyieKTpudeckoii nenu. Koporkoe 3aMbIkaHue.

DJIEKTPOHHAs IPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHUS] METAIIJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DIIeKTpUUYECKHil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TpPUMECHash MPOBOAMUMOCTH MOJYINPOBOJHUKOB.
CsoticTBa p—Nn-nepexona. [lonynpoBogHUKOBBIE TPHOOPHI.

DONEeKTpUYeCKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs
JUCCOITHAITUS. DIIEKTPOIIU3.

DNIEKTpUUYECKHI TOK B Tazax. CaMOCTOSATENbHBIM U HECAMOCTOSITENbHBIN pa3psan. MomaHUs.
ITma3ma.

TexHu4yeckne yCTPOWCTBA M MPAKTHUYECKOE TMPUMEHEHHE: aMIEepMETp, BOJIBTMETP,
peocTaT, HCTOYHHUKHM TOKA, JJIEKTpPOHArpeBaTelbHbIE MPUOOPBI, BJIEKTPOOCBETUTEIbHBIC
npuOOpbl, TEPMOMETP CONMPOTUBJICHUS, BAKYyMHBIA IHOJ, TEPMHUCTOPHI U (OTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JTUOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAPSHKEHHUS.

3aBUCUMOCTh CONPOTUBIICHUS] IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUJIOLIATU
MONEPEUYHOI0 CEYEHUsI U MaTepHaa.

CMeniaHHO€ COeTUHEHNE MPOBOTHUKOB.

[IpsiMmoe m3MepeHue 3IeKTpoABMXKYHIEH cuiibl. KOpoTkoe 3amMplkaHHE TajJbBAHHMYECKOTO
3JIEMEHTAa U OLIEHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.

W ckpoBo# pa3psa v MPOBOAMMOCTh BO3AyXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3yueHnne cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepeHne  2IEKTPOABMXKYHIEH CHJIBI  HMCTOYHMKA TOKAa M €r0  BHYTPEHHETO
CONPOTHUBIICHUS.

Habmronenue anektponusa.

MexnpeaMeTHbIe CBS3H



N3yuenne kypca ¢uzuku 06a3oBoro ypoBHsS B 10 Kimacce OCYIIECTBISETCS C YYETOM
COZICPKATEIBHBIX MEXKIIPEIMETHBIX CBSI3€ C KypcaMHh MAaTeMAaTHKH, OHMOJIOTUH, XUMHHU,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nousimus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAyYHOTO ITO3HAHWSL:
SBIICHHE, Hay4HbIH (akt, rHmore3a, (u3WyecKas BeJIMYWHA, 3aKOH, TEOpHs, HAOINIOJICHHE,
HKCIEPUMEHT, MOICTTMPOBAHUE, MOJIE]b, U3MEPEHHE.

Mamemamuxa: pelieHHEe CHUCTEMbl ypaBHEHM, JHHEWHas ¢(yHKuus, mapabona,
rurepooia, ux rpagiKu ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CUHYC, KOCHUHYC, TAHTCHC,
KOTaHI'€HC, OCHOBHOC TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPhI M HMX IPOCKIMU Ha OCH
KOOPJMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexannueckoe JABMKEHHE B JKUBOW mpupoje, 1udpdy3us, 0CMOC, TEII000OMEH
JKUBBIX OPTraHU3MOB (BHIIbI TEIUIONEPEIaut, TEIJIOBOC PABHOBECHE), SJICKTPUUYCCKHE SBJICHUS B
’KUBOU TIPUPOIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPHABIX TeJ, JKUAKOCTEH W Ta30B, JJIEKTPUYECKHE
CBOWCTBA METAJLJIOB, AJICKTPOJIMTUYECKAS TUCCOLIUAIIMS, TalIbBAHHUKA.

leoepacghusi: BTaXXHOCTH BO3IlyXa, BETPhI, 0apOMETp, TEPMOMET.

Texnonoeusn: mpeoOpa3oBaHue ABMKEHUI C UCTIONB30BAHUEM MEXAHH3MOB, YUET TPCHHUS B
TEXHUKE, TOIIIUIHUKK, WCIOJIh30BAHWE 3aKOHA COXPAHEHUS HMITyJbca B TEXHHKE (pakera,
BOJIOMET W JIpyrue), JIBUraTellb BHYTPEHHErO CrOpaHWs, IapoBas TypOuHa, OBITOBOM
XOJIOJWIIBHHUK, KOHJAUIIUOHED, TEXHOJIOTUHU TOJIYyUYEHHSI COBPEMEHHBIX MaTEepHUaioB, B TOM YHCIIC
HAaHOMATEpPHAJIOB, W  HAHOTEXHOJIOTWH,  OJEKTPOCTAaTHUYECKas  3alluTa,  3a3eMJICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TPUHTEP, DJIEKTPOHATpPEBATEIbHBIE MPHOOPHI,
AIIEKTPOOCBETUTENbHBIC TPHOOPHI, TaTbBAHUKA.

11 KJIIACC
Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznumnoe none. I1eKmpomMacHUMHAA UHOYKUUA

[TocrosiHHBIE MarHuThHL. B3anMopelcTBHE NOCTOSHHBIX MAarHuTOB. MarsmuTtHoe IIOJe.
Bekrop MarHuTHOM MHAYKUMH. [IprHIMN Cyliepno3uliMy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHON
uHAyKuuy. KapTiHa TuHUI MarHUTHON MHAYKIUHU TOJISl IOCTOSIHHBIX MArHUTOB.

MaruauTtHoe 1oJie MPOBOAHUKA C TOKOM. KapTWHa NWMHHANA WHAYKIMM MarHUTHOTO ITOJIS
JUIMHHOTO NIPSIMOIO NMPOBOAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHMKA, KAaTYIIKH C TOKOM.
OmneiT Opcrena. BzanmopeiicTBre MPOBOJHUKOB C TOKOM.

Cuna Ammepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna JlopeHma, €€ MOIynb W HampaBieHUE. J[BM)KEHHE 3apsyKeHHOM 4YacTHIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenua.

SIBneHne ndyeKTpOMAarHuTHOW MHAYKUUHU. [lOoTOK BeKkTOpa MAarHUTHOM MHIYKIMH.
DIIEKTPOABMKYIAsA CHJIA MHAYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW nHAyKunu dapanes.

BuxpeBoe ayekTpuueckoe IMoje. DNEKTPOABMXKYIIAas Cuila WHAYKIUMU B IPOBOJHHUKE,
JBUKYLIEMCS IIOCTYIATENbHO B OTHOPOAHOM MarHUTHOM II0JIE.

IIpaBuno JleHnna.

NuayKkTHBHOCTS. SIBICHME CAMOMHIYKIIMHU. DJIEKTPOABHKYILAS CHJIA CAMOMHTYKIUH.

DHeprus MarHUTHOT'O TOJISL KaTYIIKH C TOKOM.

DNEKTPOMarHuTHOE IOJIE.



TexHH4Yeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: IOCTOSHHBIE MArHUTHI,
AJIEKTPOMArHUThl, AJIEKTPOJIBUraTEINb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL, UHAYKIIMOHHAS [1€Yb.

Llemoncmpayuu

OnbIT DpcTena.

OTKIIOHEHNE 3JIEKTPOHHOTO IIyYKa MarHUTHBIM IIOJIEM.

JIMHUM MHIYKIIMY MAarHUTHOTO TIOJISL.

B3anmopencTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[evictBue cuibl JIopeH1a Ha HOHBI 3JIEKTPOJIMTA.

SIBreHne ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTD JJIEKTPOABMKYIIEH CHIIBI MHAYKIMH OT CKOPOCTH M3MEHEHHUS MarHUTHOI'O
IIOTOKA.

SIBiieHME CAMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

W3y4yeHre MarHUTHOT'O TO0JIS KaTYIIKH C TOKOM.

HccnenoBanue JeNCTBUSA IOCTOSIHHOIO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUA

KonebarenbHass cucrema. CBoOojHbIE MexaHM4Yeckue KoseOaHus. ['apmoHMueckue
koneOanus. Ilepuon, dacrora, ammiautyga U (asa kosebaHuil. IlpyXMHHBII MasTHUK.
MaremaTnueckuil MasTHUK. YpaBHEHHE TapMOHMUYECKHUX KojeOaHui. [IpeBpaiienue sHepruu
IPY TAPMOHUYECKUX KOJIEOAHUSX.

Konebarenbuplif koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B UACATBHOM
Koie0aTeJIbHOM KOHType. AHAJOTUsl MEXIy MEXaHWYECKUMH U  DJIEKTPOMarHUTHBIMU
koneOanusiMu. @opmyna TomcoHa. 3akOH COXpaHEHHUS! SHEPTUU B UICAIBHOM KOJeOaTeIbHOM
KOHTYPE.

[TpencraBienue o 3aTyxamomux KojeOaHUsIX. BbIHYXeHHblE MeXaHMUYECKHE KOJeOaHusl.
Pe3onanc. BeiHyX/1eHHBIE 31€KTPOMarHUTHbIE KOJIeOaHus.

[TepemennbIil Tok. CUHYCOMIAIbHBIA NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIITUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HANPSKEHUS.

Tpancdopmarop. [IpomsBoacTBo, mepemaya W NOTPEOJIEHUE 3IEKTPUUECKOW HIHEPTHUU.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AeKkTpodHepruu. KynbTypa ucCHoIb30BaHUS
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHuueckue yCTpoiiCTBA M TPAKTHUECKOE IPUMEHEHME: JIIEKTPUYECKUM 3BOHOK,
TreHepaTop IMEPEMEHHOr0 TOKA, JINHUU JIEKTpoIIepeiad.

Jlemoncmpayuu

Hccnenoanue napaMeTpoB KosieOaTeNbHOM cUCTeMbI (IPYKUHHBIN WM MaTeMaTHYeCKUn
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanue CBOMCTB BEIHYK/ICHHBIX KOJICOAHUH.

Hab6nronenue pezonanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

OcuumnorpaMmel  (3aBUCUMOCTH  CUJIBI  TOKAa M HANpsDKEHUsT OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJIEOaHUH.



Pe3onanc mpu mociaenoBaTeqIbHOM COEAVMHEHUM PE3NUCTOPA, KATYIIKHM MHAYKTUBHOCTH M
KOHJICHCATOPA.

Mogenb IMHAN 31EKTPOIIepeSadH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanue 3aBUCUMOCTH MIEPUOA MAJIBIX KOoJieOaHUl rpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchbl rpys3a.

HccnenoBanne nNEepeMEHHOTO TOKa B IENH M3 MOCJIEIOBATEIbHO COCIUHEHHBIX
KOHJIEHCATOPa, KaTYLIKHA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMaACHUMHbBLE B0JIHbL

Mexanuueckue BOJIHBI, yciioBus pacnpoctpanenus. [lepuoa. CkopocTs pacnpocTpaHeHUs
U januHa BoONHBL [lomepeunble W mponaosbHbIE BONMHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocThb 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNIeKTPOMarHUTHBIE BOJHBI. Y CJIOBHS HM3JIy4YEHUS JJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarnutHOl BOojHE. CBOMCTBa 3JEKTPOMArHUTHBIX
BOJIH: OTpa)X€HHe, MpeloMIIeHue, Moispusanus, Audpaknus, uHtepdepenius. CKOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixana 371eKTpOMarHUTHBIX BOJIH. [IpuMeHeHHe 3eKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUUMIIBI pagnoCBA3M U TeneBuaeHUs. Pagnonokanusi.

DIIEKTPOMAarHUTHOE 3arps3HEHUE OKPYIKAIOILIEH CPEebl.

TexHUYeCKHEe YCTPOWCTBA U MPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
VIBTPa3BYKOBas JIMarHOCTHKA B TEXHHUKE W MEIUIIMHE, pajap, PaauONpUEMHUK, TEIEBHU30D,
anTeHHa, Tenedon, CBU-neyn.

Llemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TIOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmromieecs Te0 Kak KICTOYHUK 3BYKA.

Habmtoienue oTpaskeHus ¥ MPeIoMIICHHUS] MEXaHUYECKHX BOJIH.

Habmtonenue natepdepeHny u AuQpakini MEXaHMIeCKUX BOJH.

3BYKOBOH pE30HaHC.

HaGmronenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTBI TOHA C aMIUIUTYIOM M YacTOTOM
KoJie0aHui.

HccnenoBanne  CBOMCTB — 3JIEKTPOMAarHUTHBIX — BOJIH:  OTpPaKEHHUE, IMPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTephepeHIus.

Tema 3. Onmuka

['eomerpuueckas onrtuka. [IpsimonuHeiiHOe pacpocTpaHEHHE CBETa B OAHOPOIHOMN CpeIe.
JIyud cBera. ToUeUHBIN UICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akoHbI OTpaxeHHs cBeTa. [locTpoeHune H300pa’keHUN B IJIOCKOM
3epKaje.

[Ipenmomnenue cBeTra. 3aKOHBI TMPENOMIICHUS CBeTa. AOCONIOTHBIA  TOKa3aTelb
npesnoMienus. IlonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbI yron MOJHOTO BHYTPEHHETO
OTPaKEHUS.

Hucniepcust cBera. CrioskHBIN cocTaB Oenoro cBera. L[Ber.

Cobwupatonue W paccewBaroniye JHUH3BL. ToHKas mnuH3a. DOKyCHOE pacCTOSHUE U
ONTHYECKasl CHla TOHKOM JuH3BL. [locTpoeHune n3obpakeHui B COOMpAIOIIUX U PacCEUBAIOIINX
nuH3ax. @opmysia TOHKOM JIUH3bI. Y BEJIMUEHHE, 1aBAEMOE JTMH30M.



[Ipenensl IPUMEHUMOCTH T€OMETPUYECKOU ONTHKH.

BonnoBas onrtuka. WuTepdepenius cBera. KorepeHTHbIE HWCTOYHUKUA. Y CIIOBHS
HAOJIO/IEHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT ABYX CHH(]A3ZHBIX
KOT€pEHTHBIX HCTOYHHKOB.

Hudpakmus cBera. [Judpaxuuonnas pemérka. YcioBue HaOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIPH MaJICHU MOHOXPOMATUYECKOTO CBEeTa HA NU(DPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuuyeckue ycTpoWCTBa W MpPaKTUUYECKOE MPUMEHEHHE: OYKH, Jymna, (oToamnmapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsI ONTHKA, AU(paKIMOHHAS
pelETKA, NOJISIPOUI.

Llemoncmpayuu

[IpsiMonuHeHOEe pacHpoCcTpaHEHUE, OTpakeHHWE U MperoMyeHne cBeTa. OnThudeckue
IPUOOPHI.

[TotHOE BHYTpeHHEe oTpakeHrne. Moiesib CBETOBOIA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mogenu MUKpPOCKOTIA, TEIECKOTa.

HabGnronenue naTEepPEpeHITNN CBETA.

HaGmronenue nudpaknuu cBera.

Hab6mronenue qucnepcuu certa.

[Tomyuenue ciekTpa ¢ MOMOIIbIO MPU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenue nonsipusanuu cera.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3mepenne nokazaress IpeioMIIEHHUS CTEKIIA.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Hab6mronenue qucnepcuu certa.

Pa3nes 6. OcHOBBI cielIHAJILHONH T€OPUH OTHOCHTEIbHOCTH

['paHubl TPUMEHMMOCTH KIIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HHBApPUAHTHOCTb MOJYJIS CKOPOCTH CB€Ta B BakKyyme, MPUHUUI
OTHOCHUTEIIbHOCTH DUHINTEHHA.

OTHOCUTENHHOCTh OJJHOBPEMEHHOCTH. 3aMeJJICHHE BPEMEHHU M COKpAIEHUE JJTUHBI.

DHeprusi U UMITYJIbC PEISITUBUCTCKOMN YaCTHULIBI.

CBs13b Macchl ¢ SHEPTUEN U UMITYILCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPTHs OKOSI.

Pa3zpnen 7. KBanToBas pusznka

Tema 1. Dnemenmot K6AHMOBOU ONMUKU

®oronsl. ®opmyna [lnanka cBs3u SHEPruu POTOHA C €r0 YACTOTOU. DHEPTUS U UMITYIIHC
¢doroHa.

OtkpeiTue u wucciaenaoBanue (ororddexra. Ombitet A. I. CromeroBa. 3aKOHBI
dotorddekra. YpaBuenue DitHmreitHa s hotodpdexra. «KpacHas rpanuma» dpotodrddekra.

Hasnenue ceera. Onbitel [1. H. JIeOenena.

XUMHUYECKOE IEMCTBHUE CBETA.

TexHuueckue yCTpoiiCTBa M NpaKTHUECKOE NpUMEHeHHe: (poToanaemMeHT, (OTOAATUHUK,
COJIHEUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®oT0o3deKT Ha YCTAaHOBKE C IMHKOBOH TJIACTHHOM.

HccnenoBanue 3akoHOB BHemHETo GoTorddexra.



CBeTOoanOI.
Conneunas 6arapest.
Tema 2. Cmpoenue amoma
Monens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vactuil. [lmanerapHas
mozenb atoMa. Iloctynarel bopa. M3nyuenue u nornomeHue GOTOHOB IpU IEpexoae aToMa ¢
OJIHOTO YpOBHSI BSHepruum Ha Jpyrol. Buasl cnektpoB. CrexkTp YpOBHEW 3HEpPruMM aroma
BOZIOpPOAA.
BosHoBbie cBoiicTBa yactull. Bonuel ae bpoitnsa. KopnyckyasipHO-BOTHOBOU JTyanu3M.
CHoHTaHHOE U BBIHY)KJEHHOE U3JIyYCHHUE.
TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(crieKTpoCKoI), J1a3ep, KBAHTOBBIA KOMITIBIOTED.
Jlemoncmpayuu
Monuenb onbiTa Pezepdopaa.
Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.
Habumronenne nuHelyaTbIX ClIEKTPOB U3JIyUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
Hab6nronenue nuHeiyaToro crexkrpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOECHHA  sjpa. OtkpsiTHE
panuoaktuBHOCTU. OnbITH Pezepdopra mo onpeesneHuo coctaBa paguoakTUBHOIO U3ITyYEeHHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.
OtkpeiTue mpoToHa W HeitpoHa. Hyknonnas Mmonens siapa [eiizenOepra—lBaHeHKko.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.
Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnan. ['aMmma-usnyueHue. 3akoH
PaAMOaKTUBHOIO pacmaja.
OHeprus CBS3U HYKJIOHOB B sifpe. SnepHble cuibl. JlegekT Macchl spa.
Snepusle peakuuu. [lenenue u CUHTES AIED.
SAnepubiii peaxktop. Tepmosnepublii cuHte3. IIpobmembl M MEpCHEKTUBBI  SAepHON
HHEPreTUKHU. DKOJIOTUUYECKUE aCTIEKThI SACPHON SHEPTreTHKU.
OnemeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.
MeToab! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.
dyHnaMeHTaIbHbIE B3auMoecTBUs. EAMHCTBO (hru3nyeckoit KapTHHBI MHpa.
TexHuuyeckue ycTpoHCTBa M MpPaKTHUUECKOE NMPUMEHEHHE: J103UMETp, Kamepa BuibcoHa,
AJIEpPHBIN peakTop, aTOMHass 6oMOa.
Jlemoncmpayuu
CuéTurK MOHM3UPYIOLMX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopruvie pabomul
HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM (oTorpadusim).
Pa3nes 8. DiieMeHTBI ACTPOHOMUM M ACTPOPU3UKHA
Ortanbel pa3BUTUsA  acTpoHoMuu. llpukiagHoe U MHPOBO33pPEHUECKOE 3HAUYEHUE
ACTPOHOMHH.
Bup 3Bé3anoro neba. Co3Besaus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE IBUKCHHUE.
ConneuHas cucrema.
Connue. Conneunast akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE3A. 3BE3IBI, UX
OCHOBHBIC XapaKTEPUCTHKHU. JlMarpaMMa «CHEKTPalbHBIA KJIACC — CBETUMOCTBY». 3BE3IBI



[JIABHOM TIOCJENOBATCIIBHOCTH. 3aBHCHUMOCTh «Macca — CBETUMOCTb» [UIsl 3BE3[ TIJIaBHOU
1ocje0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoBpeMEHHbIE IPEACTABICHUS O
IIPOUCXOXKAECHNUHU U 3BotoLMu CoslHIA U 3BE3]1. DTalbl )KU3HU 3BE3 L.

Muineunsiii [IyTe — Hamia I'anaktuka. [lonoxxenne u aukenne Connua B ['anaktuke. Tumnbl
rajJlakTuk. PannoranakTuky u kBazapel. YEpHbIE ABIPBI B SAPAX FaIAKTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon XaO6na. Paszberanme ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe usimyyeHue.

Macmrabnas ctpykrypa BeenenHoii. MeraramakTuka.

Hepewménnsie npo0ieMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus

HabumtoneHnss HEeBOOPYKEHHBIM IJ1a30M C MCIOJb30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN
JUIsL OIIpEJeNICHUs MOJI0KEHHUsI HeOEeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nomnymapus 1 sipkue 3BE3/bl.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [Tytu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
ITHUYECKOW cdepax AeATENIbHOCTH 4YellOBeKa, pPOJib M MeCTO (PU3MKM U acCTPOHOMHUHM B
COBPEMEHHOW HAaydyHOW KapTHHE MHUpPA, pPOJIb (PHU3MUECKOW Teopur B (OPMHPOBAHUU
npeCTaBIeHUN 0 (PU3MUECKON KapTHHE MHUPa, MECTO (PU3NIECKON KapTUHBI MHUpa B O0IIEM PSITY
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX NIPEACTABIECHUN O IPUPOJIE.

MexnpeaMeTHbie CBSI3H

N3yuenne kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyiiecTBisieTcss ¢ Y4€TOM
COJIEp’KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMM MaTeMaTUKH, OWOJIOTUH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Medscnpeomemnsie nousmus, CBA3aHHBIE C M3YyYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJICHUE, Hay4yHbId (akT, runores3a, (pu3myeckas BEIUYMHA, 3aKOH, TEOpHs, HaOIIOAECHUE,
HKCIEPUMEHT, MOJIEIUPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHHUH, TPUTOHOMETpUYecKHe (YHKLUU: CHHYC,
KOCHUHYC, TAHI€HC, KOTaHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOKIECTBO, BEKTOPBl M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
IpU3HAKU TI0J100US TPEYTOJIbHUKOB, ONPEIeNIEHUE TUIOIIA U TUIOCKUX QUTyp U 00bEMa Tel.

buonoeusn: »nextpuyeckue SBIEHUS B JKUBOM mHpupoje, KojeOaTenbHbIE IBIKEHUS B
JKUBOM TIpUpOJIE, ONTUYECKUE SIBJIECHUS B JKMBOM IPUpOJE, ACHCTBUE pagualii Ha >KUBBIC
OpraHU3MBlI.

Xumusi: CTpOEHHE aTOMOB U MOJIEKYN, KpPUCTAIJIMYECKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHUTHBIE TIOJIOCA 3€MJIM, 3AJI€KH MAarHUTHBIX pyl, (oTochEMKa 3eMHOU
MOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSACEHUH.

Texnonozusi: TUHUU 3JEKTpOIEpeiady, T€HEPATOp MEPEMEHHOr0 TOKa, 3JIEKTPOBUTATEb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TEJNEeBU30p, aHTeHHa, TenedoH, CBY-meus,
IIPOEKIIMOHHBIN anmapar, BOJIOKOHHAs OITHKA, COJIHEYHasl Oarapes.



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 PE3YJIbTATHBI

JInaHOCTHBIE PE3yJbTaThl OCBOEHHUS yueOHOro mpeamera «Pu3nKa» AOHKHBI OTPaXKaThb
TOTOBHOCTb M CHOCOOHOCTH OOYYaIOIIUXCsl PyKOBOJCTBOBATHCS CHOPMUPOBAHHONW BHYTPEHHEH
MO3ULIMEeH JTUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTALMW, TO3UTUBHBIX BHYTPEHHUX
yOeXKICHHUIA, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIECTBa,
pacuIMpeHre KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IMPOILIECCE PeaTnu3allid OCHOBHBIX
HaIpPaBICHU BOCIIUTATEIBHOMN I€ATEIbHOCTH, B TOM YHCIIE B YACTH:

1) rpaaaHCcKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh  TPAKIAHCKOW TMO3UIMU  OOY4YaIOIIETOCs KaKk aKTHUBHOTO U
OTBETCTBEHHOTI'0 YJIEHA POCCUHCKOI0 OOLIECTBA;

NPUHITHE TPATUIMOHHBIX OOIIEYEIOBEYECKUX T'YMAHUCTHUYECKHX M JEeMOKPATHYECKHX
IIEHHOCTEM;

TOTOBHOCTb BECTH COBMECTHYIO JESTEIbHOCTh B MHTEpEcax TIpakJaHCKOTo OOIIecTBa,
y4acTBOBATh B CAaMOYIPABJICHUN B 00pa30BaTEeIbHON OpraHU3alHu;

YMEHHE B3aUMOJICHCTBOBAaTh C COIMAIBbHBIMH HWHCTHUTYTAaMH B COOTBETCTBUU C HX
GYHKIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOM JIEATEITLHOCTH;

2)IaTpMOTHYECKOTr0 BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH POCCUIMCKON TpaT1aHCKON UACHTUYHOCTH, MAaTPHOTU3MA;

LEHHOCTHOE OTHOLIEHHWE K TOCYAapCTBEHHBIM CHUMBOJAM, JOCTHKEHUSIM POCCUUCKUX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTH OIICHHBATh CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M [ICHHOCTH, B TOM YHCJIC B JIEATEILHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUNBOIO OYAyLIEero;

4)3cTEeTUYECKOr0 BOCIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAsi 3CTETUKY Hay4HOI'O TBOPUECTBA, MPUCYIIETO
buznueckoil Hayke;

5)Tpy10BOro BOCIIUTAHMS:

UHTEpEeC K pa3nuuHbiM chepamM MNpoPecCHOHANBHONU AESITENTbHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3MKOW W TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp OymymIeit
po()eCCUU U PeaTn30BbIBATh COOCTBEHHBIE )KM3HEHHBIE TUIAHBL;

TOTOBHOCTh M CITOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (pU3MKH Ha
MIPOTSKEHUU BCEU KU3HU;

6)3K0J10rM4€eCKOTr0 BOCTIUTAHUS

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, OCO3HAHHE TIJIOOAJIBLHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;

IJIAHUPOBAHUE U OCYIICCTBICHUE JEUCTBUH B OKPYXKAIOIIEW Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOIO pa3BUTHUS YEJIOBEYECTBA;



paclIMpEeHHe OTbITa JEATCILHOCTH 9SKOJOTHMYECKOW HAIpaBJICHHOCTH HA OCHOBE
UMEIONIUXCS 3HAHUN TI0 (pru3mKe;

7)IIeHHOCTH HAYYHOT'0 MO3HAHUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (HU3UIECKON HAYKH;

OCO3HAHHE IIEHHOCTU HAYYHOU JIeATEIHHOCTH, TOTOBHOCTh B MIPOIECCEe M3YUCHUS (DU3UKU
OCYIIECTBIISITh MMPOCKTHYIO U UCCIEI0BATENBCKYIO ICSITEIIbHOCTh MHMBUIYAJIbHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3VJIBTATDI
Ilo3naBaTebHBbIE YHUBePcAIbHbIE YUeOHbIe JeiCTBUS
ba3oBble JJornveckue aeCTBUS:

CaMOCTOSITENIbHO (pOpMYIMpPOBaTh U aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPEAEIIATh LEN IEATENIbHOCTH, 33/1aBaTh MMAPaMETPbl U KPUTEPUU UX JTOCTHKECHUS,

BBISBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B PACCMATPUBAEMBIX (PU3HUECKUX SIBIICHUSX;

pa3pabarhIBaTh TUIAH PEHICHUS MPOOJIEMBI ¢ YIETOM aHAIHM3a UMEIONUXCS MaTePUATBHBIX
Y HEMaTepHaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIHTATOB LENISM,
OLICHUBATh PUCKU MOCJIEACTBUN IE€SITEIbHOCTH;

KOOPJMHUPOBATh U BBIIOJHATH PA0OTy B YCIOBUSAX PEAIbHOr0, BHUPTYAIbHOTO |
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

ba3oBble ncciienoBarejbcKue AeiCTBHUA.

BIIAJICTh HAYYHOM TEPMHUHOJIOTHEH, KIFOUEBBIMU TMOHATUSIMH M METOAaMHU (HU3UUECKOM
HayKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITeTbHOCTH B 00JacTu
(GU3HKH, CTTOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TOMCKY METOJIOB PEIIEHUs 3a71a4
(U3UYECKOTO COMIep KaHusl, TPUMEHEHHUIO Pa3TUYHBIX METOJ/IOB ITO3HAHUS;

BIAQJETh BHJAMH JACSATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHHWS, €ro HMHTEpIpeTaluH,
npeoOpa3oBaHNI0 M TPUMEHEHUI0 B PA3NMYHBIX YUEOHBIX CHUTYallMsiX, B TOM YHCIE MPH
CO31aHUU YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh TPUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTyaJW3WpOBaTh 3a7ady, BBIJIBUTATh
TUINOTE3y €€ pEeIlIeHUs,, HaXOAUTh apryMEHThl MJid JI0KAa3aTelIbCTBA CBOUX YTBEP)KICHUU,
3a/1aBaTh apaMeTPbl U KPUTEPUH PELICHUS;

AQHAIM3UPOBATh TOJYYEHHBIE B XOJE€ PEUICHUS 3aJa4yd PE3ylbTaThl, KPUTUYECKH
OIIEHUBATh UX JOCTOBEPHOCTH, TPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSIX;

CTaBUTh U (PopMyIHpOBaTH COOCTBEHHBIC 3aJaud B OOPa30BATEIbHOU NEATEIHHOCTH, B
TOM YHUCIIE TIPH U3yYCHHUH (PU3UKU;

JIaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

YMETh IEPEHOCUTH 3HAHUSA 10 (U3HKE B MPAKTUUECKYIO 00JIACTh JKU3HEACATEILHOCTH;

YMETh HHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIC UJIEU, IPEAIaraTh OPUTHHAIbHBIC TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOTYCKAIONINEe aTbTEPHATHBHBIC PEIICHUSI.

Patora ¢ undopmaunmeii:



BJIa/IETh HABBIKAMU MOJYy4YeHHs] MH(POpMaUuu (GU3NYECKOTO COJEpKaHUs U3 HCTOUYHUKOB
pa3HbIX THUIIOB, CaMOCTOSITENbHO OCYLIECTBJISATh IOMCK, aHAJIMW3, CHUCTEMATHU3alMI0 U
MHTEpIpeTanrio HHPOPMALIUU PAa3TMYHBIX BUOB U (OPM IPEICTABICHHUS,

OLICHUBATh JJOCTOBEPHOCTH MH(OPMALIHH;

UCIIONIb30BaTh CpEACTBa HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHI B
pEIIEHUN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3alMOHHBIX 3aJa4 C COOJIIOJIEHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, PeCypcocOepekeH s, TPaBOBBIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacHOCTH;

co3/aBaTh TEKCThl (DU3UYECKOTO COAEpX aHUS B pa3IMYHBIX QopMmaTax ¢ Yy4ETOM
Ha3HAueHUs MHPOPMALMU U LEJIEBOM AayAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpPMY
IIPEJICTaBICHUS U BU3YyaJIU3aLUH.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBHUSA:

OCYIIECTBIISATH OOIICHHE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JEATEIbHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(IMKTEHI;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHMSI C HCIOJIb30BAHUEM S3BIKOBBIX
CPENCTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHANBUAYAIbHON paObOTHI,

BBIOMPATh TEMATUKY M METOJbI COBMECTHBIX NEHCTBHH ¢ y4€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0T0 4i€Ha KOJUIEKTHBA,

MPUHUMATh LEJIU COBMECTHOM JESITENbHOCTH, OpPraHMW30BBIBATH M KOOPAUHUPOBATH
JEUCTBUS N0 €€ JTOCTHKEHUIO: COCTABJIATH IJIAH JEHUCTBHM, paclpenenisTh poJId C Y4ETOM
MHEHUI Y4aCTHHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHON pabOThI;

OLICHMBATh KayeCTBO CBOETO BKJIaJa U KaXJOI0 YJaCTHHKA KOMaHbl B OOLIUI pe3ysbTaT
10 pa3paboOTaHHBIM KPUTEPHSIM;

IpeJiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C MO3ULMUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISATh TMO3UTUBHOE CTPATETMUYECKOE TIOBEJEHUE B pPAa3IMUHBIX CHUTYyalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBUSA
Camoopranusauus:

CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENIbHYIO JESATENbHOCTh B 00JacTH (U3UKH U
ACTPOHOMMH, BBISBIIATH MIPOOJIEMBI, CTaBUTh U (POPMYITMPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITENIBHO COCTABJIATH IUIAH PELICHHUS Pacu€THBIX M KAYECTBEHHBIX 3a]ad, IUIaH
BBIMIOJTHEHUS] TMpaKkTU4Yecko paboThl € Y4ETOM HUMEIOUIMXCA PECYpCcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHU;

JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacuIMpsATh paMKH Y4eOHOT0 IIpeMEeTa Ha OCHOBE JIMUHBIX MPENNOYTCHUH;

JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSABICHHUIO JSPYAMLUMU B 00NacTH  (PU3HKH,
MTOCTOSTHHO TTOBBIIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTE/JIEKT:

J1aBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JAESTEIbHOCTb, OLIEHUBATH

COOTBETCTBUE PE3YNIbTATOB LEIISM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCuu KaKk OCO3HAHUS COBEPILAEMBIX JE€UCTBUMN
Y MBICIMTEIBHBIX IIPOLIECCOB, X PE3YJIBTATOB U OCHOBAaHUI;

UCTIOJIb30BaTh MPUEMBI peIIEKCUU JIUIsl OLICHKH CUTYAIlMH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO ITPUHUMATh PELICHHUS 10 UX CHUKEHUIO;

[IPUHUMATh MOTUBBI U apIyMEHTBI APYTUX [IPU aHAIU3€ PE3YJIBTATOB JIEATEIbHOCTH;

NpUHUMATD ce0sl, TOHMMast CBOM HEIOCTATKU M IOCTOUHCTBA,

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAJIN3€E PE3YJIbTaTOB JEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OUIUOKU.

B npouiecce AOCTHXEHUS TUYHOCTHBIX PE3yIbTaTOB OCBOEHUS MTPOrPaMMBbI MO (U3UKE AJIst
YPOBHSI CpeAHEro O0IIero o0pa3oBaHUs y OOYUAOIIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
MHTEJUICKT, MPEAIOaralonii copMHUPOBAHHOCTS!

CaMOCO3HaHUs, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATIBLHOE COCTOSHHE,
BUJICTh HAMPABJICHUSI PAa3BUTHS COOCTBEHHOUM SMOIIMOHATBHOMN Cepbl, ObITh YBEPEHHBIM B ce0e€;

caMOperyJIupoOBaHus, BKJIFOYAIOLIETO CaMOKOHTPOJIb, yYMEHHE IPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHUE, CIHOCOOHOCTh aJaNTHPOBATHCS K HSMOLMOHAIBHBIM
M3MEHEHUSM U MPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;;

BHYTPEHHEII MOTHMBALIMM, BKJIIOYAIOIICH CTPEMIICHHE K JOCTUKEHUIO LEIU U YCIEXY,
ONTUMMU3M, UHULIMATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/sI U3 CBOUX BO3MOXHOCTEH;

SMIATHM, BKIIIOYAIOUIEH CIIOCOOHOCTh MOHHMMATh 3MOLMOHAIBHOE COCTOSHUE JAPYTUX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUN OOLIECHHS, CIOCOOHOCTh K COUYBCTBHUIO U COMEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBHICTPAaWBATh OTHOIICHUS C JPYTUMU
JOJIbMH, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peiaTbh KOHQIUKTHI.

HNPEAMETHBIE PE3YJIbTATHI

K xoniy oOyuenust B 10 Ki1acce npeaMeTHbIe pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

JIEMOHCTPUPOBATh Ha MpUMepax pojib U MecTOo (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHMpA, B Pa3BUTUHA COBPEMEHHOM TEXHUKH M TEXHOJIOTMM, B NMPAKTUYECKOU
NeITeILHOCTH JIFOIEH;

VUUTBHIBATh TPAHUIBl MPUMEHEHUS HW3YYCHHBIX (PU3WYECKUX MOJENel: MarepHalbHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, aOCOJIIOTHO TBEPJOE TENO, WACANbHBIM ra3, MoJenu
CTPOEHHS Ta30B, )KMJIKOCTEH M TBEPABIX TE€Jd, TOUCUHBIH JIEKTPUUYECKUH 3apsii MpPHU pelIeHUU
buznyeckux 3a1ay;

pacrio3HaBaTh (U3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE TMPSAMOJMHEWHOE JBI)KEHHE, CBOOOJHOE TMaJeHHe Ted,
JIBIDKCHUE TIO OKPY)XHOCTH, WHEpPIHMs, B3amMojencTBue Tei, auddy3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE XKUJIKOCTeW M TBEPIBIX Tell, U3MEHEHHe 00BhEMa Ten NMpH HarpeBaHUU
(OXJIaKJIeHNN ), TEIJIOBOE paBHOBECHE, MCIIapeHne, KOHACH CAIHs, TUIaBJICHNE, KPUCTAIUIN3allHs,
KHUIIEHUE, BJIaKHOCTh BO3JlyXa, MOBBIIICHUE JAaBJICHUS ra3a IpU €ro HarpeBaHUU B 3aKPHITOM
cocyzie, CBA3b MEXKIYy IapamMeTpamMH COCTOSIHMSI ra3a B H30Mpoleccax, JJIEKTpU3alus Tell,
B3aMMO/ICVICTBUE 3apsAI0B;

OIKCBHIBATh MEXAaHUYECKOE JBUKCHUE, HCIIONB3YS (PU3NUECKHUE BEIWYHHBI: KOOpAMWHATA,
yTh, MEPEMEIIEHHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CHJIa, UMITYJIbC Tela, KHHETHYeCKast
SHEprus, MOTEHLHUaJIbHas JHEprusi, MexaHudeckas padoTa, MeXaHHUYeCKass MOIIHOCTb; MpHU
ONMKMCAHUW TPABUIBHO TPAKTOBaTh (DM3MUECKHUN CMBICH HCIOJIB3YEMBIX BEIHYMH, HX



0003HaYeHHs U €IMHUIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIONINE TaHHYIO (PU3NYECKYIO BETUUHUHY
C IPyTUMU BEIIMYUHAMU;

OMKCHIBATh W3YYCHHBIC TEIJIOBBIC CBOMCTBA TEN W TEIUIOBBIC SIBICHUS, HCIONB3Ys
¢dbusznyueckue BEIMYMHBI: JaBIIEHUE Ta3a, TEeMIlepaTypa, CpEeAHssl KUHETHYecKas DSHEprus
XA0TUYECKOTO JIB)KEHUS MOJIEKYJ, CpPEJHEKBaJIpaTU4yHas CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOThI, BHYTPEHHSISI DHEPrusi, padora raza, Kod((UIMEHT IOJIE3HOTO JEHCTBUS TEIIIOBOTO
JBUTATEIS; TIPH ONMUCAHUH MPABUIILHO TPAKTOBATH (PH3UUYECKHUI CMBICI UCIIOJIb3yEeMbIX BEITUYHH,
uX O00O03HAYEHUS M EAUHUIIBI, HAXOAUTH (OPMYIbI, CBA3BIBAIOIINE AAHHYIO (U3UYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OTHCHIBATh M3yYCHHBIC SJICKTPHUUECKHUE CBOWMCTBA BEIIECTBA M AJICKTPUUYCCKUE SBICHUS
(mportiecchl), UCTIONB3YS (GU3NYECKUE BEIMYUHBL: AICKTPUUYCCKUU 3apsisl, dJIEKTPUUIECKOE TOJIE,
HANPsDKEHHOCTh TIOJIS,, MOTEHIMAal, Pa3sHOCTh IMOTEHIMANIOB; MPU OMUCAHUHM MPABHIBHO
TPaKTOBAaTh (PUIUYECKUI CMBICI HCIOJIB3yEMbIX BEIWYHH, WX OOO3HAUEHUS U EIUHHIIBI;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYMUHY C IPYTHMH BETUYHHAMU;

AHATM3UPOBATh (PU3NYCCKUE TPOIECCHl M SIBJICHUS, UCTONB3YyS (U3NYECKUE 3aKOHBI U
NPUHIUIEL: 3aKOH BcemupHoro tsaroteHus, |, |l u Il 3akonsr HeloTOHA, 3aKOH coxpaHEHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXPaHEHHs UMITYJbCa, MPUHIUI CYNEPIIO3ULIUN CHJI, TIPUHIUIT
pPaBHOMPABUS WHEPIHUAIBHBIX CHCTEM OTCYETA, MOJICKYJIIPHO-KUHETHUECKYIO TCOPHIO CTPOCHHS
BCIICCTBA, TAa30BBIC 3aKOHBI, CBSA3b CPEIHEH KWHETUYECKOW HHEPTHH TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMIepaTypoil, MEepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
ANIEKTPUYECKOTO 3apsiia, 3akoH KyioHa, mpu 3TOM pa3nuyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €ro MaTeMAaTUYECKOE BhIPAKEHUE U YCIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIlIWH, TPHOOPOB U TEXHUICCKUX YCTPOMCTB;
pa3ianyaTh yCIOBHS UX 0€30MaCHOTO MCIIONIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBIMIOJHATh JKCIEPUMEHTHl 1O HUCCIECOBAaHUIO (PU3NYECKUX SIBICHUI W TPOIECCOB C
UCTIOJIb30BAHUEM TPSMBIX W KOCBCHHBIX HW3MEpPEHWH, TMpH OSTOM  (HOpPMYIHpPOBATH
npoOnemMy/3ajady W TUNOTE3y y4yeOHOro OSKCIHEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT M POPMYIUPOBATH BHIBOIBI,

OCYIIECTBIISITh TPSAMbIE U KOCBEHHBIE H3MEpPEeHHs] (DU3MUECKUX BEIUYHH, TPU ITOM
BEIOMpATh ONTUMAIBHBIN CIIOCOO W3MEPEHWS W HCIOJBb30BaTh W3BECTHBIE METOIBI OIICHKHU
MIOTPELIHOCTEN H3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (QHU3NYECKUMH BEIMYMHAMU C HUCHOJIB30BaHUEM
OpSIMBIX  U3MEPEHH, MPH 3ITOM KOHCTPYHPOBAaTh YCTAaHOBKY, (UKCHUPOBATH PE3YNIbTATHI
MOJTYYEHHOW 3aBUCUMOCTH (PH3UYECKUX BEIWYMH B BUJIC TAOIHI] M TpadUKOB, JENIaTh BBIBOJIBI
0 pe3yJibTaTaM HCCIICI0BAHUS;

coOnrofaTh mpaBuiaa O€30MacHOrO TpyAa MPH TMPOBEACHUM HCCIENOBAaHUN B paMKax
y4eOHOTO0 OSKCIEPUMEHTa, Y4eOHO-UCCIENOBATENILCKOH UM  TMPOEKTHOW JEeSTENbHOCTH C
WCIIOJTb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB M JTAOOPATOPHOTO 000PYIOBAHUS;

pemate pacu€THbIC 3aJa4dl C SBHO 3aJIaHHOM (PU3WYCCKOW MOJECIBIO, HCIOJB3Ys
dbuznyecKkre 3aKOHBI ¥ IPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4ll BHIOMPATh (PU3UIECKYIO
MOJIeJTb, BBIACHATh (PU3NYCCKUE BEIMUMHBI W (QOPMYIbI, HEOOXOIUMbIE s e€ pelieHus,
MPOBOAMTD PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOT0 3HAUeHUS (PU3NUECKON BEIHUNHBI,

pelaTh KayecTBEHHbIE 3aJaud: BbICTpAaUBaTh JIOTUYECKH HEMPOTHUBOPEUHBYIO LIETIOUKY
paccyXJICeHUl ¢ OMOPOi Ha U3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUYECKUE SIBICHHUS,

UCTIONIb30BAaTh TP PEIICHUH YYEeOHBIX 3a7ad COBPEMEHHBbIE HWH(OPMAIMOHHBIC
TEXHOJIOTHUH JUIsl TOMCKA, CTPYKTYPUPOBAHHS, MUHTEPHPETAMH U MPEJCTaBICHUS y4eOHOU U



HAY4YHO-TIOMYJISIpHOW HMH(OpMaIuy, NOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJM3UPOBAThH MOJTy4aeMylo HHPOPMAIIUIO;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEkKHBIX yUEHBIX-(H3UKOB B Pa3BUTHE
HAayKH, 00BbACHEHHE IIPOLIECCOB OKPYXKAIOLIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCIOJIb30BaTh TEOPETHUYECKUE 3HAHUSA 1O (HU3UKE B IOBCEJIHEBHOW JKU3HHU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAICHUHU C TPHOOpAMH U TEXHUYECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpyIIIE C BHIIOJHEHUEM PA3IMUHBIX COLHMAIIBHBIX POJIEH, IIIaHUPOBATh paboTy
IpyNIbl, palMOHAIBHO paclpelneNniarTh O0O0A3aHHOCTH W IUIAHUPOBATh JIEATEIIBHOCTh B
HECTaHJAPTHBIX CUTYalMUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ KaXJIOr0 M3 YYaCTHUKOB T'PYIIIbI B
pelIeHne paccMaTprUBaeMOil MPOOIIEMBI.

K xonny oOyuenust B 11 Ki1acce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHUI:

JIEMOHCTPUPOBATh HA TPUMEpPaxX poiib U MeCTO (U3NKU B (POPMHUPOBAHUU COBPEMEHHOMN
Hay4YHOM KapTUHBI MHMPA, B PAa3BUTUH COBPEMEHHOM TEXHUKH U TEXHOJOTHH, B NPAKTHYECKOU
NeSITebHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YUUTBIBATh TPAHMULIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJENe: TO4YeUyHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOUYEUYHBIH HCTOYHUK CBETa, fJEpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOJIEJIb @aTOMHOTO /Ipa MIPH pelIeHnH (PU3HUECKUX 3a]a4;

pacrio3HaBaTh (U3MYECKHUE SBJIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
3JIEKTPOJMHAMUKN U KBAHTOBOW (PU3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJCHCTBHE MAarHMTOB, 3JE€KTPOMarHUTHAs
UHAYKIMS, JAEWCTBHE MAarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBWXKYLIMICS 3apsf,
3JIEKTPOMAarHUTHbIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPAKEHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOoJsApU3alus CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBiieHrHe, BOZHUKHOBEHUE JIMHEWHYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, €ECTECTBEHHAs! U CKYCCTBEHHAsl PaInOaKTUBHOCTD;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
ANIEKTPUUYECKYIO MPOBOAMMOCTb PA3IUYHBIX CpPel) M AJIEKTPOMArHuTHBIE SIBJIEHUS (IIPOLECCHI),
UCIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsii, CWIa TOKa, D3JIEKTPUUECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh MOTEHIHANIOB, 3JIEKTPOABMKYIIAs CHIIa,
paboTa TOKa, MHIYKIMS MarHUTHOTO MOJs, cuia Ammepa, cwia JlopeHna, MHIYKTUBHOCTb
KaTyIIKH, SHEPrHs SJIEKTPUUYECKOI0 M MAarHUTHOTO TOJEW, MepHoA W 4YacToTa KoseOaHud B
Kos1e0aTeIbHOM KOHTYpE, 3apsij U Cujla TOKa B MPOIECCe TAPMOHUYECKUX AJIEKTPOMArHUTHBIX
KosneOaHui, (OKyCHOE pacCTOSHHE M ONTHYECKas CHUJla JIMH3bI, MpPHU ONHCAHUU TPABUIBHO
TPAaKTOBaTh (PU3MUECKUM CMBICT MCIOJIB3YEMbIX BEIMYUH, HUX OO0O03HAUEHUS M €IMHMIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3UUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONKCHIBATh M3yYCHHBbIE KBAHTOBBIE SBJICHHUS W TPOIECCHI, HCIOJB3YS (UINYECKHE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPrus U
UMIynbc (OTOHA, TMEPHOJ IMoJypaclaja, SHEpPrus CBSI3M AaTOMHBIX sJiep, HpPU ONMUCAHUHU
NPaBWIBHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIOJIB3YeMbIX BEJIHYMH, UX OO0O3HAUYEHUS U
€IMHUIIBI, YKa3blBaTh (POPMYJIbI, CBSI3bIBAIOIIME JaHHYIO (DU3MUYECKYIO BEJIMYHMHY C JPYTUMHU
BEJIMYMHAMH, BBIYUCIISTH 3HAaYEHUE (PU3MUECKON BEIUYMHBI;

aHaATM3UPOBaTh (PU3MUYECKHE MPOIECCHl U SIBICHUS, UCIONB3ysd (DU3MUECKHE 3aKOHBI U
OpPUHLMIBL 3akoH OMa, 3aKOHBI IIOCIENOBAaTEIBHOIO U MApajUIeIbHOTO COEIUHEHUs
MPOBOJHUKOB, 3akoH Jkoyms—JIeHna, 3akoH 3JIEKTPOMAarHUTHOM  WHIYKIMH, 3aKOH



OPSAMOJIMHEMHOTO PACHpPOCTPAHEHUsI CBETAa, 3aKOHBI OTPA)KEHUSI CBETA, 3aKOHbBI IPEIOMIIEHUS
CBETa, ypaBHeHHME OWHIITEHHa Uit (oTodddeKrTa, 3aKOH COXPAHEHHS SHEPTHH, 3aKOH
COXpaHEHHsI HMIYJIbCa, 3aKOH COXPAHEHUS DJICKTPUYECKOTO 3apsAga, 3aKOH COXpaHEHHUs
MaccoBOr0 4MCia, MOCTynatel bopa, 3akOH paguoakTUBHOrO pacnajaa, MpU 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BbIPA)KEHUE U YCIIOBHs (TPaHULIBL,
00jacTH) IPUMEHUMOCTH;

OTIpeNeNIATh HAIpaBJICHWE BEKTOpa MHIYKIIMM MAarHUTHOTO TOJS MPOBOJHHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenia;

CTPOMTH U OIMCHIBATh N300pa’keHHE, CO3/1aBaeMOe INIOCKUM 3€PKaJIoM, TOHKOH JIMH30M;

BBINOJIHATh SKCIEPUMEHTHI IO HCCIEAOBAHHIO (DU3MUYECKUX SBICHUH W TPOLIECCOB C
UCTIOJIb30BAaHUEM TPAMBIX M KOCBEHHBIX HW3MEPEHUH: 1pu 3ToM  (OPMYIHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaTb YCTAaHOBKY M3
IPEI0KEHHOT0 000PYA0BaHUs, IPOBOIUTH ONBIT U (POPMYIMPOBATH BHIBOBI;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3MUECKUX BEIWYHMH, IMPH 3ITOM
BBIOMPATh ONTHMAJBHBI CIIOCOO W3MEPEHUs M HCIOJIb30BATh HM3BECTHBIE METOABI OLEHKH
HOTPELIHOCTEN N3MEPEHUi];

UCCIIE/I0BATh 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH C MUCIIOJIb30BAaHUEM IMPSIMBIX U3MEPEHUH:
IpU 3TOM KOHCTPYHMPOBATh YCTaHOBKY, (PMKCHPOBATH PE3y/bTAThl MOJYYEHHOW 3aBHCUMOCTH
¢u3nveckux BEIMYMH B BHAEC TaOMUIl W TpaduKoOB, [AenaTh BBIBOABI IO pe3yiabTaTaMm
UCCIIEI0BaHMS;

cobuoiaTh IMpaBuia 0O€30MacHOro TpyAa MpU MPOBEIEHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIEIOBATENILCKOM W TMPOEKTHOW JEATENIBHOCTH C
UCTIOJIb30BaHUEM M3MEPHUTEIBHBIX YCTPOICTB U IAOOPaTOPHOTO 000PYAOBaHUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJIENbIO, HCIONb3YS
(bu3nyeckre 3aKOHbl M MPUHIUIBI, HA OCHOBE aHaJM3a YCIOBHS 337a4 BIOUPATh (PU3MUECKYIO
MOJIENIb, BBIACNATh (U3NYECKHE BEIWYMHBI M (QOPMYIBI, HEOOXOIMMEBIE Ui €€ pEelIeHHs,
MIPOBOJIUTH PACUYETHI U OLIEHUBATh PEATLHOCTH MOyYSCHHOTO 3HAUCHHS (PU3MYECKON BEIMIHHEI,

pelaTh KayecTBEHHBIE 3a/1a4M: BBICTPAMBATh JIOTHYECKH HEMPOTHBOPEUMBYIO ILIEMIOUYKY
paccyXIeHU ¢ ONOpOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3NUYECKHE SBICHMUS;

UCTIONIB30BaTh TPH PEUICHWH YYEeOHBIX 3a7ad  COBpPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPHPOBAHUS, WHTEPIPETAIMH U TPEICTABICHHUS y4eOHOU W
HAYYHO-TIOMYJISIPHOH HMH(OpMAIUM, NOJYYEHHOW U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHaAJIM3UPOBATh MOJTy4aeMylo HHPOPMALHUIO;

OOBSICHATH TIPUHITUITHI IEHCTBHS MAIIWH, IPUOOPOB M TEXHUIECKUX YCTPOWUCTB, pa3InyaTh
YCIIOBHS UX O€30ITacCHOTO MCIIOJIb30BAaHMSI B TIOBCETHEBHOM JKU3HU;

IPUBOAUTH MPHUMEPHl BKJIAJa POCCHUICKUX M 3apyOeKHBIX YUEHBIX-(HU3UKOB B pa3BUTHE
HayKH, B 00BsSCHEHHE TPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCTIONIB30BaTh TEOPETHUYECKUE 3HAHWUS 1O (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrnieueHns 6€30MacHOCTH MpU 0OpallleHUuH ¢ MPUOOPaMU U TEXHUYECKUMHU YCTPOHCTBAMHU, JIJIsS
COXpPaHEHHMs 3/I0POBbsI U COOIIOZICHNSI HOPM KOJIOTHYECKOTO IMOBEICHUS B OKpYXKarollei cpene;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLHMATIBHBIX POJICH, IUIAHUPOBATh paboTy
IpyNIbl, palMOHAIBHO paclpeleNarTh OO0A3aHHOCTH W IUIAHUPOBATh JIEATEIBHOCTh B
HECTaHAAPTHBIX CUTYyallUsAX, aJleKBaTHO OLCHMBATh BKJAJ KaXKJOrO W3 YYaCTHUKOB IpYIIIbl B
pelIeHne paccMaTprUBaeMoil MPoOIIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne HaumeHoBaHuepasaejioB U
n/n TEeMIIPOrpaMMbl

KoanuecTtBouacoB

Bcero KonTposbHbIepadoThI

Paznea 1. OU3UKA U METO/JAbI HAYYHOTI'O IIO3HAHUA

IIpakTnyeckuepadoTHI

JJIeKTPOHHbIE

(undposbie)
o0pa3oBaTe/ibHbIepecypChl

11 @dusHKa U METO/bI HAYYHOT'O 3 bubmumorexa [IOK
' HO3HAHUS https://m.edsoo.ru/7f41bf72
Hroronopaszaeny 3
Pa3znen 2.MEXAHUKA
bubmuoreka [JOK
21 Kutiematitka 8 https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.2 12
Auaiia https://m.edso0.ru/7f41bf72
bu6nmoreka [JOK
2. 1 1 1
3 3aKOHBICOXPAHEHUSI B MEXAHUKE 0 https://m.eds0o.ru/TfA1bf72
Hroromnopasznery 30
Paznen 3.MOJIEKYJIAPHASI ®U3UKA U TEPMOJAUHAMUKA
31 OCHOBBIMOJIEKYJISIPHO- 13 1 bubnuotexa [JOK
' KWHETUYECKOUTEOPUHN https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBITEPMOIHHAMHKH 6 https://m.edsoo0.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS 5 bubnuorexa [IOK
' BemecTBa. PazoBbIe Mepexoabl https://m.edsoo.ru/7f41bf72
Hroromnopasaery 35



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

Pa3znen 4.9JIEKTPOJIUHAMUKA

41 ek B 15 bu6mmoreka [IOK

| HEKTpOCTATHIA https://m.eds00.ru/7f41bf72
49 [TocTOAHHBIN NEKTPUUECKUI 17 bubnuorexa [JOK

' TOK. TOKH B pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Hroronopazneny 32

Ha3BanuemonyJis

PezepBHOEBpems 2

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



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

11 KJIACC

N KosnvecTBouyacon JJIeKTPOHHbIE
; HaumenoBaHnuepasieioB u (undposbie)
n/ Bcecer  KonrTpoabubiepador IIpakTuyeckuepador
TeMIIPOrpaMMbl oOpa3oBaTejibHbIEpeCyp
n (1} bI bI
CBI
Paznen 1.29JIEKTPOJINHAMMUNKA
MarnautHoemone bubmorexa HOK
1.1 ' 11 1 3 https://m.edsoo.ru/7f41c9
DIIeKTpOMarHUTHASIMH Ty KU 7¢
Hroromnopazaeny 11
Pasznea 2. KOJIEBAHUSI 1 BOJIHbI
Mexanuueckne n bubmorexa [IOK
2.1 14 1 https://m.edsoo.ru/7f41c9
3JICKTPOMAarHUTHBICKOJICOaHUS 7c
Mexanunueckue u bubmorexa HOK
2.2 7 1 https://m.edsoo.ru/7f41c9
3JIEKTPOMAarHUTHBIEBOJIHBI 7c
bu6mmoreka [IOK
2.3 Onruka 16 3 https://m.edsoo0.ru/7f41c9
ic
Hroronopasaeny 37

Paznea 3.0CHOBBI CIIELIUAJIBHOM TEOPUY OTHOCHUTEJBHOCTH

3.1

OCHOBLICHCHH&HBHOﬁTeOpHHOTHOCI/ITCJ'ILHO

CTH

bubmuorexa [JOK
https://m.edsoo.ru/7f41c9
ic



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

Hroronopazneny 6
Paznen 4 KBAHTOBAS ®U3UKA
bubmuoreka [JOK
4.1 DIEMEHTHIKBAHTOBOHOIITUKH 10 https://m.edsoo.ru/7f41c9
ic
bubmuoreka [JOK
4.2 Crpoenuearoma 6 https://m.edsoo.ru/7f41c9
ic
bubmuorexa [JOK
4.3 ATOMHOESIIPO 7 https://m.edsoo.ru/7f41c9
ic
Hroronopaszneny 23

Paznea S.OJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

bu6mmoreka [IOK
5.1 DJIEMEHTBIACTPOHOMHUH U aCTPOPHU3UKH 10 https://m.edsoo.ru/7f41c9
ic
Hroromnopasznery 10
Paznen 6.ObOBIIAIOIIEE IIOBTOPEHUE
bu6mmoreka [JOK
6.1 O00011ar01IIeeTTOBTOPEHHE 9 https://m.edsoo0.ru/7f41c9
7c
Hroromnopaszaeny 9
PezepBHOEBpEMS 6
OBILIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Ne KosaunyecTBouacoB
arams JJ1eKTPOHHBbIeNU(PPOBHICOOPA30B
n Temaypoka Be KoHTpo/bHBI IIpakTHYecKku A y P p P
YeHUus aTeJibHbIepeCcypChl

/ ero  epaboThI epaboThI
n

o — .

1 HaH 3HII;:IG M:’?(}),K zligfgjj 1 04.09.202 Dromorexa LIOK
i A R https://m.edsoo.ru/ff0c32e2

OKPYKaroIIIero Mupa 3

Poab u mecTo pusuku B

5 (bOpMI/I}TiOBaHI/II/I COBPEMEHHOU 1 06.09.202 bubnnoreka [JOK
HAYYHOU KapTHHBI MHUpa, B 3 https://m.edsoo.ru/ff0c33e6
MPAKTHYECKOU JIEATCIbHOCTH JIFOICH
Poab u mecTo pusuku B

3 (I)OpMI/IpVOBaHI/II/I COBPEMEHHOM 1 07.09.202 bubnunoreka [JOK
HayYHOU KapTHHBI MHpa, B 3 https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JeATEIbHOCTH JII0IeU
MexaHn4eckoe ABHKEHHUE.

4 OTHOCHUTEIHBHOCTh MEXaHUUECKOTO 1 11.09.202 bubmuorexa [JOK
nekenus. [lepemernenue, 3 https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE

5 PaBHOMEpHOETIPAMOIMHENTHOEABUKE 1 13.09.202 bubnmuorexa [JOK
HUE 3 https://m.edsoo.ru/ff0c3620
Pemrenue 3agad mo reMe

6 "PaBHOMEpHOE MPSIMOJIMHEHHOE 1 14.09.202
nBrxenue" 3



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620

PaBHOYCKOpEHHOETIPAMOIMHENHOE

bubmuorexa [JOK

! BIKECHHE é8.09.202 https://m.edsoo.ru/ff0c372e
8 PaBHOYCKOpEHHOECTIPSIMOIMHENHOET 90.09.202 bubnmoreka [JOK
BIDKEHHE 3 https://m.edsoo.ru/ff0c372e
Permrenue 3agad mo reme
9 "PaBHOYCKOpEHHOE MIPSMOJIUHEIHOE 21.09.202
nBrxenue" 3
10 CBoOoaHoe majieHre. Y CKOpeHue 95 09.202 bu6mmoreka [IOK
CBOOOIHOTO MAJECHUS 3 https://m.edsoo.ru/ff0c39cc
11 ;Eﬁoegie;::: iﬁfggg ?oqm 1o 27.09.202  Dromorexa LIOK
P T https://m.edsoo.ru/ffOc3ada
OKPYKHOCTH 3
12 ?fffiinﬁfimﬁﬁfi T;CTeMm 28.09.20p ~ Dnoumoreka LOK
' puv A https://m.edsoo.ru/ff0c3be8
orcuera. IlepsriiizakonHbroToHa 3
13 yazcizian?:;n rg)TI/(I)HICl)I;IHSaKOH 021020 Duomioreia LOK
Hep " + P1OP . o https://m.edsoo.ru/ff0c3be8
HrproToHa my1st MmarepuaabHOM TOUKH 3
Macca tena. Cuna. [Ipunuun
CyNepHO3ULMu cuil. Bropoit 3akoH bubnunoreka [JOK
14 . 04.10.202
HeroToHa /1715t MarepuaibHON TOYKH. 3 https://m.edsoo.ru/ff0c3be8
Pemenunesanau.
15 Tperuit 3axkoH HeroToHa 115 05.10.202 bubmuorexa [JOK

MaTCpHUAJIbHBIX TOUCK

3

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

Tperuii 3akoH HeroToHa 11

bubmuorexa [JOK

16 = maTepHalbHBIX TOYEK. 09.10.202 https://m.eds0o.ru/ffoc3bes
Pemennesamauy. 3

. 321)1:(0H BCEMUPHOro TAroreHus. Cuia 1110200 Butmnorexa LOK
DRRECTH, o https://m.eds00.ru/ff0c3d00
[lepBasskOCMHUYECKAsICKOPOCTh 3

" 3a)1:<0H Bcelli[/II/IpHOFz T}IFOTCHII/I(}I. Cuiia 1210200 Butmnorexa LOK
PDRECTHL © cpBat KOCMIHCCHar o https://m.edsoo.ru/ff0c3d00
CKOpocCTh. Pemenue 3amay. 3
Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [IOK

16.10.202

19 Tena 3 https://m.edsoo.ru/ff0c3e18

Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [IOK
18.10.202

20 Tena 3 https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koadpduument

oq | TPEHHA. Cuna conpOoTUBJIEHUS TPU 19.10.202 bubnnorexka [JOK
JBUKEHUH Teja B )KUIKOCTH WU 3 o https://m.edsoo.ru/ff0c3f76
rase
Cuna tpenus. Koadpduument

9o | TPEHHA. Cuna conpOoTUBJIEHUS TPU 93.10.202 bubnnoreka [JOK
JBUKEHUH Teja B )KUIKOCTH WU 3 o https://m.edsoo.ru/ff0c3f76
rase
[ToctymarensHOE U BpaliaTeIbHOE

93 JBIKEHNE a0COIOTHO TBEPIOTO 95.10.202 bubnuotexa [JOK
tena. MomenTcuibl. [Tneqocuisr. 3 https://m.edsoo.ru/ff0c41a6
YcnoBUsApaBHOBECUATBEPAOTOTENA

24 | Vmmynbc MaTepuaibHON TOUKH, bubnnorexa [JOK



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

CHCTEMbI MAaTEPHUAIBHBIX TOYCK. 26.10.202  https://m.edsoo.ru/ff0c43d6
Nmnynbe cuiibl. 3aKOH COXpaHEHUS 3

uMIynbca. PeakTuBHOEIBUYKEHUE

NMnynbsc MmaTepuabHOM TOYKH,

o5 | CHCTEMBI MATEPHATLHEIX TOYEK. 06.11.202 bubmumoreka [IOK
Wmmynbe cuitbl. 3aKOH COXpaHEHHSI 3 https://m.edsoo.ru/ff0c43d6
uMIynbca. PeakTuBHOEIBUYKEHUE
PaboTa 1 MOUTHOCTH CHJIBI.

26 i:i?;a‘f;fj; i‘;ﬁi’;ﬂ’[ 08.11.202  Bubmuorexa LIOK

3 https://m.edsoo.ru/ff0c4502
TeopemaoOr3MeHEHUMKHHETHIECKO
W sHEpruu
[ToreHumanbHas s3Heprus.
[ToreHManbHas SHEPTUs 0
27 He(bOphI/IIHpOBaHHOﬁ rlzpymp}llglzyr 09.11.202 Bubmiorexa LIOK
https://m.edsoo.ru/ffOc461a
[ToTeHIManbHASIHEPTUSTETIABOIN3H 3
MOBEPXHOCTU3EMIIU

28 Pemenue 3ana4 no Te'l'\/Ie "3akoH 13.11.202
COXPAaHEHUS YHEPTUU 3
[ToreHunanpHBIEC U
HEMOTEHITHATbHBIE CHIIBI. CBSI3b

29 iiizg;ieel:j;[:{iiﬁ;cm C 15.11.00p ~Prommorexa LIOK

https://m.edsoo.ru/ff0c478c
SHEPTHUU CHCTEMBI Tell. 3
3aKOHCOXpaHEHUSIMEXaHUUECKOM
SHEPTUU

30 JlabopaTopHas pabota
«HccnenoBanue cBsi3u pabOTHI CHITBI 16.11.202



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

C U3MEHEHNEM MEXAHUYECKOU
SHEpIruu Tejla Ha MPUMeEpe
pacTsHKEHUS PE3UHOBOTO JKI'yTa»

KonrponsHas pabora o Teme

bubmuoreka [JOK

31 K . .3 20.11.202
«Kuremarika. JIHaMika. 3aKOHE! https://m.edsoo.ru/ff0c4b74
COXPaHEHUs B MEXAHUKE» 3
OcHOBHBIE TIOJIOKEHUS
39 MOJIEKYJIAPHO-KUHETUYECKON 99 11.202 bubmumoreka [IOK
Teopun. BpoyHOBCKOEIBHKEHHE. 3 https://m.edsoo.ru/ff0c4dc2
Huddy3us
XapakTep ABMKCHUS U
33 B3aUMOJECUCTBUSA YaCTHUIL] BELIECTBA. 23.11.202
Monenu cTpoeHus Ta30B, 3
KUJKOCTEN U TBEPABIX TEI
34 Macca monexyn. KonnyectBo 97 11.202
BemlectBa. [locTostHHas ABoraapo 3
35 Macca monekyi. Konmnyectso 99.11.202
BemlectBa. [locTostHHas ABoraapo 3
TennmoBoe paBHOBECHE.
36  Temmeparypa u e€ U3MepeHHe. 30.11.202
[Ixanaremneparyplienscus 3
37 Wneansusiii taz B MKT. OcHoBHOE 04.12.202 bu6mmorexa [IOK
ypaBHenue MKT 3 https://m.edsoo.ru/ff0c4fde
38 Uneanpusriii raz 8 MKT. OcHoBHOE bu6nmoreka [JOK
ypaBHeHue MKT 06.12.202  https://m.edsoo.ru/ffOc4fde



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

AbGcoutoTHas TeMnepaTypa Kak Mepa
CpEeIHEeW KUHETUYECKON SHEPTUU

bubmuorexa [JOK
. 7.12.202
39 | ABHXCHHS MONEKYN 0 0 https://m.edsoo.ru/ff0c511e
YpaBHenneMeHieneeBa- 3
Knaneiipona
40 = 3akon/lanpToHa. ['a30BBIC3aKOHBI 11.12.202
3
41 3akon/lanbToHa. ["a30BbIE3aKOHBI 13.12.202
3
JlaGoparopHnas pabota
42 «HccrenoBanue 3aBUCUMOCTH 14.12.202
MEXy TapaMeTPaMH COCTOSTHHS 3
Pa3peKEHHOTO ra3a
43 H3onporiecchl B neanbHOM rase u 18.12.202 bu6mmoreka [IOK
uXx rpaduyeckoe npeacTaBICHIE 3 https://m.edsoo.ru/ff0c570e
44 H3onporiecchl B neanbHOM rase u 90.12.202 bubnuotexa [JOK
uXx rpaduyeckoe npeIcTaBICHIE 3 https://m.edsoo.ru/ff0c570e
BHyTpeHHsist sHEpTrHS
TEPMOJMHAMUYIECKON CHCTEMBI U
45 CITOCOOBI €€ N3MCHEHHS. 91.12.202 bu6mmorexa [IOK
KonuuecTBoTeiorsl u pabora. 3 https://m.edso0.ru/ff0c5952

BHyTpeHHAA2HEPrUs0THOATOMHOTO
nJieanbHOrorasa



https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

BuyrtpeHnnss sHeprus
TEPMOJMHAMUYECKON CUCTEMBI U
crnocoObl €€ U3MEHEHHUS.

bu6mmoreka [IOK

46 25.12.202
KonnuecTBoTemioTs! U pabora. 3 https://m.edsoo.ru/ff0c5952
BHyTpeHHAIHEPrus0HOATOMHOTO
ujealbHOrorasa
bu6mmoreka [IOK
47| Buanrennonepesay 27'12'202 https://m.edsoo.ru/ff0c5¢36
VYnenbHast TEMI0EMKOCTb BELIECTBA.
KonmuecTBo T€NNOTHI NpH bubnuorexa [JOK
48 28.12.202
TeIuIonepeaaye. 3 https://m.edsoo.ru/ff0c5c36
AmabaTHBIMTIIPOIIECC
VYnenbHas TEMI0EMKOCTb BELIECTBA.
KonnuecTBo T€NNOTHI NpH bubnuorexa [JOK
49 10.01.202
TerIonepeiaye. 4 https://m.edsoo.ru/ff0c5c36
AnmabatHslinporecc
50 IIepBblil 3aKOH TEPMOAVMHAMUKH U 11.01.202 bubnnorexka [JOK
ero NpUMEHEHHE K U30MpoIieccam 4 https://m.edsoo.ru/ff0c5efc
51 I1epBbIil 3aKOH TEPMOAVHAMUKHU U 15.01.202 bubnuoreka [IOK
ero NpUMEHEHHE K H30MpoIeccam 4 https://m.edsoo.ru/ff0c5efc
- Heo6paTI/I]1\3400TL vnpoueCCOB B 1701200 Butmorexa LIOK
HPHPOZE. BTOPOH SaKOH o https://m.edsoo.ru/ff0c6230
TePMOJIUHAMUKU 4
53 [punuun nevicteus u KIT/ 18.01.202 bu6mmoreka [JOK

TEIIOBOM MalllMHBI

4

https://m.edsoo.ru/ff0c600a



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

[Tpunun nevicreus u KT/

bubmuorexa [JOK

>4 TEIUIOBON MAIlIUHBI 22'01'202 https://m.edsoo.ru/ff0c600a
55 Huxn Kapno u ero KITJ{ 24.01.202
4
56 Pemenue 3amgau r'l'o TeMe "3aKOHBI 95 01.202
TEPMOTUHAMUKHA 4
57 DKOJIOTHYECKUETTPOOIEMBITCILIONHE 99.01.202
preTUKH
4
58 DKOJIOTHYECKUETTPOOIEMBITECILIONHE 31.01.202
preTUKH
4
O6o0061maronuii ypok
bu6mmoreka [IOK
M ) 1.02.202
59 | «MonekynsapHas ¢uznka. OCHOBBI 01.02.20 https://m.edso0.ru/f0c6938
TEPMOTUHAMUKI 4
KonTponbHas padota no teme
bu6mmoreka [IOK
M ) .02.202
60 «Monexynapraz dusmra 05.02.20 https://m.edso00.ru/ff0c6a50
OCHOBBITEPMOMHAMHKNY 4
61 [TapooOpa3zoBaHue 1 KOHJEHCAIIHSL. 07.02.202 bu6mmoreka [JOK
Vcniapenue u KUmeHune 4 https://m.edsoo.ru/ff0c63b6
AOComII0THAS ¥ OTHOCHUTEILHAS
62 BJIQXKHOCTD B a 08.02.202 bubmmorexa [IOK
¢ ?3I[yX ’ o https://m.edsoo.ru/ff0c64d8
Hacpimennsiiinap 4
63 = AOCOJIOTHAs U OTHOCHTEIbHAS bubmmoreka [JOK



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8

BJIAKHOCTb BO3yXa. 12.02.202  https://m.edsoo.ru/ff0c64d8
Hacermennsriitnap 4
Teépnoe teno. Kpucramueckue u
64 2f§§iff ﬁif;ﬁ“iilpﬁﬁ 14.02.20p ~ Dubmiorexa LIOK
p PR T https://m.edsoo.ru/ff0c65f0
KPUCTAJUIBI. 4
CoBpemMeHHbIeMaTepHUaIbI
65 5@2222 ifniiﬁfﬁffﬁ?ﬁf | 15.02.202 ~ Dromorexa IOK
A ' o https://m.edsoo.ru/ff0c6708
CyOmumarust 4
bubmuorexa [JOK
66 0 19.02.202
¥ paBHeHHeTerI0Borobanarica 4 https://m.edsoo.ru/ff0c6820
VYpaBHeHHe TEII0BOro OanaHca. bubnnoreka [JOK
67 21.02.202
Pemenue 3anauy . 4 https://m.edsoo.ru/ff0c6820
. gpaBHeHHe TEIUIOBOTO OajaHca. 7202207 Butmiorexa [IOK
CHICHHE Sa7a O TeMe A https://m.edsoo.ru/ff0c6820
TEpMOJAUHAMHKaA. 4
69 ?fimpﬁiflf f ifeﬁiifzifm 26.02.20p ~ Dromoreia LIOK
DAL Ald JICKTP A https://m.edsoo.ru/ffOc6bcc
3apsa0B 4
) I 280220 DOmorera IOK
YIPOBO ' A https://m.edsoo.ru/ffOc6bcc
COXpPAaHEHUs BIEKTPUYECKOro 3apsiaa 4
. EB&I/IMOI[;I/ICTBI/IC ?’apil)lOB. 3akoH § 29.02.200 BI/I6JII/IOTeKa HOK
3:;1:;& OUCTHEIH SICKTPHACCHHI 4 R https://m.edsoo.ru/ffOc6ced



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4

B3aumogeiicTBue 3aps10B. 3aKOH

bubmuorexa [JOK

72 04.03.202
Kynona. Pemenue 3amau 4 https://m.edsoo.ru/ffOc6ced
Hanpsx€HHOCTB 2JIEKTPUYECKOTO

7g | TOmA. [Tpunun cyneprno3uuu 06.03.202  Bubamnoreka LIOK
AIIEKTPUYCCKUX TOJICH. 4 https://m.edsoo.ru/ff0c6df2
JIMHUMHATIPSHKEHHOCTH
Hanpsx€HHOCTB 2JIEKTPUYECKOTO

74 nonst. [IpuHumn cynelv)noz«mm/n/l 07.03.202 bu6mmoreka [IOK
AIIEKTPUYCCKUX TTOJICH. 4 https://m.edsoo.ru/ff0c6df2
Pemenunesanau
Pa6

) HHAT R https://m.edsoo.ru/ff0c6f00
Pa3HOCTHIIOTEHIHAIOB 4
Pabota cui1 31eKTpOCTaTHYECKOTO
noJist. [Toreniuan. bubmuorexa [JOK

76 13.03.202
Pa3sHOCTBIOTEHIINATIOB. 4 https://m.edsoo.ru/ff0c6f00
Pemenuesanau.

77 rpr(I)cl'arOHHngI/IHi HTJLGI;TTKH ’ 1403202~ Dromoreia LIOK
HNCKTPOC COROM TTOIE. R https://m.edsoo.ru/ff0c7018
JpneKkTpruuecKasmpoHUIIaeMOCTh 4

bu6mmorexa [IOK

78 & . K 18.03.202
Dnextpodukocts. Konericarop 4 https://m.edsoo.ru/ff0c7126

79 I?SEKZESZITWOKO: T:I‘))PII-IGH (illfm 20,0320 ~ Dromoreia IOK

g pa. JHEp R https://m.edsoo.ru/ff0c72c0
3apsHKCHHOTO KOHCHCATOpa 4
80  DeKTPOEMKOCTH TIOCKOTO bubmmoreka [JOK



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

KOH/IeHcaTopa. DHeprus 21.03.202  https://m.edsoo.ru/ff0c72c0
3apsOKEHHOTO KOHJIGHCATOPA. 4
Pemrenuesanau
81 Ha60pan)pHa;1 pabora "I/I3Mepelllme 1 01.04.202
ANIEKTPOEMKOCTH KOHJIEHCATOpa 4
[IpunIUM NECTBUSA U IPUMEHEHUE
KOH/:[eHcaTopOBi KOITUPOBATBHOTO 03.04.202
82  ammapara, CTpyitHOrO pUHTEpA. 4
DNeKTpocTaTUYEeCKas3aIINTA.
3a3eMIICHHEIICKTPOIIPHOOPOB
83 ypOKO606H&HHﬁHOTeMe 04.04.202
IDnexkTpocTaTuka 4
DNEeKTPUYECKHUM TOK, YCIIOBUS €r0
cyuectBoBanus. [I0CTOSAHHBIN TOK.
84 Cuna Toka. HanpsixeHnue. 08.04.202
CornpoTuBieHHE. 4
3axkoHOMa IsTydacTKaenu
[TocnenoBarenpHOE, TapaIeTbLHOE,
o CM(c;H_z)aHHOGOCOCI[I/IHeHI/Ie 10.04.202 BuGmorexa OK
MIPOBOIHHKOB. .04.
POBOA https://m.edso0.ru/ffOc74f0
Pemenuesagaunoreme 4
"Buapicoe IMHEHUATTPOBOAHUKOB"
[TocnenoBarenpHOE, TApaUIETBLHOE,
CMENIaHHOE COSTUHEHNE
bubmuoreka [JOK
86 . JIab 0 0.5 11.04.202
TPOBOMFHKOB. FabOpaTopHAApaboTa https://m.eds00.ru/ff0c74f0
«M3yueHnecMenanHOroCoe IMHEHUS 4

PE3UCTOPOBY



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

PaGora 1 MoLIHOCTE

bubmuorexa [JOK

87 AIEKTPUIECKOTO TOKA. 15.04.202 https://m.eds0o.ru/ff0c7838
3akon/xoys-Jlenma 4
Pa6
aboTa 1 MOTHOCTD bubmuoreka [JOK
88  snekTpuueckoro Toka. 3aKoH 17.04.202
https://m.edsoo.ru/ff0c7838
Jlxoyns-Jlenna. Pemenue 3anay. 4
3 O i
89 (:EE\;)II:H hii?ﬁ;?iﬁcmn e 05 18.04.20p  Drommorexa LIOK
I P HEmH: ' o https://m.edsoo.ru/ffOc7ae0
Kopotkoe3ambikanue. 4
3axon OMa 11 NOJIHOU
(3aMKHYTOM) SJIEKTPUUECKOH IICTH.
90 Kopotkoe 3ambikaHue. 05 99 04.202 bubnnoreka [JOK
Jlabopatopnas pabora «3mepenue 4 https://m.edsoo.ru/ff0c7ae0
O/1C ucroyHuka ToKa u ero
BHYTPEHHETO COIPOTHUBIICHUS
DJeKTpOHHAs MPOBOJUMOCTD
gy | TBEPABIX MeTaios. 3aBUCHUMOCTh 94.04.202
COIPOTHBIICHUS] METAJUIOB OT 4
Temreparypbl. CBEpXIIPOBOIUMOCTh
92 aﬂeIprI/ILIeCKI/II/I TOK B BaKyyMe. 95.04.202
CBoiicTBa 2IEKTPOHHBIX ITYYKOB 4
[TonynpoBoIHUKH, UX COOCTBEHHAs
93 M anI/IMeCHa;I MIPOBOJIUMOCT. 90.04.202 bubnmoreka [JOK
CaoiicTBap—n-miepexoa. 4 https://m.edsoo.ru/ff0c84ae
[TonynpoBOIHUKOBEIE TPUOOPHI
94 3:11 e;;:;;;ecinfTTozszicTBopax ’ 06.05.202 Dnomorexa LOK
pac SCKIPOITHATOB. R https://m.edsoo.ru/ff0c82ba
DNEKTPOIUTHYECKASTUCCOLIUAITHS. 4



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

DneKkTponn3

DJIEKTPUYECKUN TOK B paCTBOpAX U
pacriaBax 3J€KTPOJIUTOB.

bubmuoreka [JOK

95 08.05.202
DIEKTPOTUTUYCCKAS TUCCOIHALINS. 4 https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DJIEKTPUYECKUI TOK B ra3ax.

96 CaMocTosITeIbHBIN 1:1 13.05.202 bu6mmoreka [IOK
HECaMOCTOSATEIILHBII pa3psil. 4 https://m.edsoo.ru/ff0c84ae
Momnnus. 1lnazma
DnexTpuueckue nprudopsl U
YCTPOMCTBA U UX MPAKTUUYECKOE bubnnoreka [JOK

97 15.05.202
[IPUMEHCHHE. 4 https://m.edsoo.ru/ff0c86fc
[IpaBuiarexHUKNOE30MMACHOCTH
O60061marmunypox bubnnoreka [JOK

98 16.05.202
«DIIEKTPOIUHAMHUKAY 4 https://m.edsoo.ru/ffOc88be
06001 YPOK«IIEKTPOIUHAM bubnuotexa [JOK

%9 UKa» 20'05'202 https://m.edsoo.ru/ff0c88be
KonTponbhas padota no teme

10 «Qnekrpocraruka. [locTossHHBIN 99 05.202 bubnuotexa [JOK

0 DIIEKTPUYECKHI TOK. TOKH B 4 R https://m.edsoo.ru/ffOc8a8a
Pa3IMYHBIX Cpeaax»

P i .K

10 SEZiEHIfLHTZﬁZK TP 2305202  Dnoumoreka LOK

1 P R https://m.edsoo.ru/ff0c8c56
"OnexrpoaguHaMuka" 4

10 = PesepBHbIii ypok. Obo0maromui bub6nuorexa [IOK

2 ypok 1o Temam 10 kiacca 24.05.202  https://m.edsoo.ru/ff0c8f6c



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

10

4.5




11 KJIACC

Ne

~

Temaypoka

ITocTossHHBIC MarHuTHl U UX
B3auMMOJEHCTBYE. MarHuTHOE
nose. Bektop MarHuTHOM
WHIYKIUU.
JIMHUMMAarHUTHOMMHAYKIUH
MarauTHoe 1oJie MPOBOIHUKA C
TokoM. OnbIT Dpcrena.
BzaumopeiicTBue mpoBOAHUKOB C
TOKOM

JlaGopatopHas pabora «3yueHue
MarHUTHOT'O TOJIS KaTyLIKH C
TOKOM»

JlelicTBME MAarHUTHOTO TIOJIS Ha
MPOBOJIHUK C TOKOM. Cuiia
Awmnepa. JlabopaTtopHas pabora
«HccnenoBanue gercTBUA
MOCTOSIHHOTO MarHuTa Ha pamMKy ¢
TOKOM)

JleficTBHE€ MarHUTHOIO IOJISL HA
JBHKYILYIOCS 3apsSKEHHYIO
yactuily. Cuna Jlopenna. Pabora
cuisl JlopeHna

KosmuecTBo4acos
Be KonTpoabubie = IlpakTnuecku
ero  padoTbI epaldoThbl
1
1
1 1
1 1
1

Harausy
YyeHHus

JIeKTPOHHBbIeHU(POBHICOOPa30Ba
TeJIbHbIepecypChl

bubmuoreka [{OK
https://m.edsoo.ru/ff0c9778

bubmuoreka [{OK
https://m.edsoo.ru/ff0c98fe

bubnmorexa LIOK
https://m.edsoo.ru/ff0c98fe

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c9ac0

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c9df4



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

DNIeKTpOMarHUTHasE WHTYKITHSI.
IToTok BeKTOpa MarHUTHOM
uHaykiuu. DJ1C uaaykuuu. 3aKoH
AIEKTPOMArHUTHOW UHIYKITUH
®dapajes

JlaboparopHas paboTa
«HccnenoBanue sIBICHUS
3IEKTPOMArHUTHON UHTYKITUI

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTB. SIBIEHUE
camounaykiuu. J/1C
CaMOMHIYKIIUU. DHEPrust
MarHUTHOTO TOJIsl KaTYIIKHU €
TOKOM. DJIEKTPOMAarHUTHOETIOJE

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpomucTBa U ux
IIPUMEHEHHUE: ITIOCTOSIHHBIE
MarHuThbl, 3JIEKTPOMArHUTHI,
3JIEKTPOJABUIATEIb, YCKOPUTEIN
3JIEMEHTApHBIX YaCTHII,
WHIYKIUOHHAs I1eYb

10

O6o06maromuii ypok «MaraHutHoe
noJie. DIIeKTpOMarHuTHas
WHTYKITHS

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

11

12

KonTponbnas padbora no teme
«MaruuTtHoe 1ose.
QHCKTPOM&FHI/ITH&?H/IH,ZIYKHI/ISI»

CBo06oIHbIE MEXaHUYECKHE
kosebanus. 'apmoHnyeckue
Kosie0aHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.

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

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



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

[IpeBpaiienue s3uepruu

13

JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
Neproja MaJbIX KOJIeOaHH rpy3a
HA HUTH OT JUIMHBI HUTH U MacCChl

rpy3a»

14

KoneGarenbHbIl KOHTYP.
CBOOOIHBIE IEKTPOMArHUTHBIE
KOJICOAHUS B MJI€ATHHOM
K0JIeOATeITbHOM KOHTYDE.
AHAIOTUAMEKTYMEXaHUIECKUMHU
u

3JIEKTPOMAarHU THBIMUKOJICOaHUSM
u

bubnunoreka LIOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUA SHCPIrur B UACAJIbHOM
K0JIe0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOch9c4

16

[Ipencrasienue o 3aTyxaromux
Kosie0aHusX. BolHyXIeHHBIE
MeXaHHYEeCKHE KoJieOaHus.
Pe3onanc.
BrIHyKI€HHBICAIEKTPOMATrHUTHBI
eKoJieOaHus

bubmmoteka IIOK
https://m.edsoo.ru/ffOcbb86

17

IlepeMeHHBIN TOK.
CuHycouaanbHbIN TEPEMEHHBIN
TOK. MOITHOCTh MEPEMEHHOTO
TOKa. AMIUITUTYJIHOE U
JIEWCTBYIOIIEE3HAYEHUE CUJIBI TOKA
Y HaNpPsHKEHUS

but6mmorekxa [IOK
https://m.edsoo.ru/ffOchd34



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

18

Tpancdopmarop. [IponsBoactso,
nepeaaya u norpediieHue
JIEKTPUUECKON IHEPTUU

19

YCTpOoUCTBO U IPAKTHYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO
3BOHKA, F€HEPATOpa IEPEMEHHOTO
TOKA, JINHUH 3JIEKTpolepe1ad

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

20

DKOJIOTUYECKUE PUCKH TIPU
MPOM3BOJICTBE DJICKTPOIHEPTHH.
Kynerypa ucnonszoBanus
ANIEKTPOIHEPIUU B MIOBCEAHEBHOMN
KHU3HU

21

MexaHuueckre BOJIHbI, YCIIOBUS
pacnpocrpanenus. [lepuog.
CkopocTb pacnpocTpaHeHUsI U
JUIMHa BOJIHBL. 1lonepeunsie n
IIPOJIOJIbHBIEBOIHBI

bubnunoreka LIOK
https://m.edsoo.ru/ffOccab4

22

23

24

3Byk. CkopocTb 3ByKa. [ poMKOCTh
3ByKa. Beicorarona. TemOp3ByKa

ONEKTPOMAarHUTHBIE BOJIHBI, X
CBOMCTBA U CKOPOCTb.
[IIxana3’meKTpOMarHUTHBIXBOJIH

HpI/IHI_II/IHBI paaruoCBA3U U
TeneBuaeHus. PazBurue CpCACTB
cBs3U. Paguonokamus

bu6mmoteka IIOK
https://m.edsoo.ru/ffOcccOc

bu6nunorexa LIOK
https://m.edsoo.ru/ffOccfe0

25

Kontponbnas padora «Konebanus
Y BOJTHBD)

but6mmorekxa [IOK
https://m.edsoo.ru/ff0cc6f8

26

[IpssmonuHeitHOe

but6mmorekxa [IOK



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

pacrpocTpaHeHUEe CBETA B
OAHOPOIHOM cpene. ToueuHblid
HMCTOYHHMK cBeTa. JIyd cBeTa

https://m.edsoo.ru/ff0cd350

OTtpaxeHue cBeTa. 3aKOHbI

27 oTpaxkeHus ceera. [locrpoenue Bubmmorexa IOK
. https://m.edsoo.ru/ffOcd4e0
M300paXKCHUI B TIIOCKOM 3epKalie
[Ipenomnenue ceera. [lonHoe
28 BHYTPEHHEE OTPaXKECHUE. Bbu6muotexa [JOK
[IpenenbHBIN Yroi MOIHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKCHUS
JlaboparopHas paboTa
29 «I/ISMI;peHII)/Ie r[or;a3aTeJ1;1 bubmmorexa LIOK
https://m.edsoo.ru/ffOcd67a
MPEJIOMIICHUS CTEKIIA»
JIunzsl. [locTpoenne
30 n3o0paxenwuii B muH3e. opmyia bubnnorexa [JOK
TOHKOH JINH3BL. Y BEITUYCHUE https://m.edsoo.ru/ff0cddle
JIUH3BI
JlaGoparopHas paboTa
31 «HMccnenoBanue CBOMCTB
M300paXKeHH B TUH3aX)
Hucniepcust cBera. Crio>KHBIM
32 cocrtaB 6enoro cBera. L[Ber.
JlaGoparopHas paboTa
«Ha0nronenne qucnepcuu cBeTay
Nutepdepenuus crera.
33 JII/IQ)ppiuII)/M :BeTa. bubmmorexa LIOK
. https://m.edsoo.ru/ffOced22
JudpaxknuonHas pemeéTka
34 [TonepeduHOCTh CBETOBBIX BOJIH. but6mmorekxa [IOK



https://m.edsoo.ru/ff0cd350
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

[Tonspuzanus ceera

https://m.edsoo.ru/ff0cf02e

OnTuueckue npudopsl U

35  ycTpolicTBa M YCIOBHS UX
0€30MacCHOT0 NPUMEHEHUS
['paHuIbl MPUMEHUMOCTH
36 KJIaCCHUYE€CKOM MEXaHUKH. bub6numoreka [IOK
[TocTynarsl CrienuanbHON TCOPUH https://m.edsoo.ru/ffOcf862
OTHOCUTEIILHOCTH
OTHOCUTENBHOCTH
37 OJHOBPEMEHHOCTH. 3aMeJICHUE bubmorexa HOK
https://m.edsoo.ru/ffOcfa42
BPEMEHH U COKpAIIECHUE JITTHHBI
OHeprus U UMIYIbC
38 PENIATUBUCTCKOM yacTUilbl. CBSI3b bu6nmorexa LIOK
MaccChl C SHEPTUEH U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHEPrUsAoKos
KontponbHas padota «Onrtuka.
39 OCHOELI cneup?aanoﬁ TEOPUU bubmmorexa [OK
https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIbHOCTH
40 ®oronsl. opmyina [1nanka. bubmmnoreka HOK
DHeprusi ¥ UMIyJIbC GOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIEI0BaHNE
41 (I)OT(lja(l)(beKTa. OHBII[TLI A T. Bubmmorexa IOK
https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl hoTorddekra. YpaBHeHHE
42 SI?IHUJTegl)Ha ,[[J;IS)I(I)(I)OTOB(I)(I;)CKTEL Bubmmorexa HOK
https://m.edsoo.ru/ff0d015e
«Kpacnasrpanuna» gporospdexra
43 Hasnenue ceera. Omnbite [1. H. bubnuotexa [JOK

JleOeneBa.

https://m.edsoo.ru/ff0d04a6



https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

XMMHYECKOEIENCTBUECBETA

TexHuueckue yCcTpoucTBa u
MPaKTUYECKOE TPUMEHEHUE:

44 ¢dorosnemenT, GpoToaaTUHK,
CoJTHEYHast OaTapesi, CBETOIUO/T

45 Penrenue 3amad mo reme bub6numoreka [IOK
«DJIeMEHTHI KBAHTOBOMW OIITHKH https://m.edso0.ru/ff0d0302
Mopens atoma TomcoHa. OnbITEI

46 Pesepdopna o paccesHuro o- bubnnoreka [JOK
YACTHII. https://m.edsoo.ru/ff0d091a
[TnaneTapHasMoieIbaToMa

bubnunoreka LIOK

47 Hoctynateibopa https://m.edsoo.ru/ff0dOafa
H3nydenue u noriomeHne
(OTOHOB IPU TIEPEXOJIC aTOMa C bubmmoreka [JOK

48
OJTHOTO YPOBHSI SHEPTHH Ha https://m.edsoo.ru/ff0dOafa
JIpyroii. BuasicriekTpos
BoaHoBEIE CBOMCTBA YaCTHII.

Bonnbl ne bpoitns.
49 KopnyciynﬂiHo-BonHOBoﬁ bubmmorexa LIOK
https://m.edsoo.ru/ff0d0ca8
nyanu3Mm. CrioHTaHHOE U
BEIHYXJICHHOE H3TyICHHE
OTKpBITHE PATUOAKTUBHOCTH.

50 OmneiTer Pesepdopaa mo bubnuotexa [JOK
OTIPEICIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaAMOAKTHBHOTO U3Ty4CHUS

51 CgoiicTBa anb(a-, 6era-, ramma-

H3JITYyUCHUA. Bausxue



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

PAAOAKTUBHOCTH HA KHMBBIC
OpraHnu3Mbl

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacna.
ONEKTPOHHBIN U NO3UTPOHHBIN
Oera-pacnan. ['amma-usinydenue

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

53

DOHeprus CBSI3U HYKJIOHOB B SIJIPE.

S nepHble peakuuu. A nepHbii

peaktop. [Ipo6iemsr, 1
MEePCIEKTUBBI, IKOJIOTUYECKHE

aCMEeKTHI SEPHON SHEPTETUKHI

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1356

54

DNEMEHTAapHBIE YaCTULIBI.
OtkpeITHE O3UTpOHA. MeTo b1
HAOJII0JIEHUS U perucTpaluu
AJIEMEHTAPHBIX YaCTHII.
Kpymsliicron«®@yHaMeHTanbHbIe
B3aMMOJICUCTBHS.
EnuncrBodu3ngeckoit
KapTUHBIMUDA»

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

55

Bug 3sé3anoro neba. Co3pesaus,
SIPKHE 3BE3MBI, UIAHETHI, UX
BHIMMOE JIBHKEHHE.
ConHeyHasicucTeMa

56

Comnnrte. CoitHeyHas akKTHBHOCTE.
Ncrounnk sneprun ConHna u 1
3BE3 N

57

3BE3/IbI, UX OCHOBHBIE
XapaKTEPUCTHKHU. 3BE3BITIIABHON 1
MOCJIeI0BaTEIHHOCTH.



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

BnyTtpeHHee cTpoeHue 3BE3.
CoBpeMeHHBIE TTPEICTABIICHUS O
MIPOUCXOXKICHUHU Y SBOJIOLINH
CouHiia 1 386311

58

Mineunsii [yt — Hama
T'amakTuka. Ilomoxenue u
newxenne Comana B ['amakTuke.
lNanaktuku. YEpHbIEABIPHI B
sIIpaxragakTHK

59

Bcenennas. Paz0eranue rajiakTuk.
Teopus bonbmoro B3peIBa.
PenukToBoeusnyyeHue.
MertaranakTuka

60

61

62

63

64

Hepemennsienpo6ieMbplacTpOHOM
uu

KonrtpomnbHas pabota «1eMeHTHI
ACTPOHOMMH U acTPOPUIUKI»

Ob6o6maromuit ypok. Posb
(GU3UKU ¥ aCTPOHOMUHM B
9KOHOMMYECKOM,
TEXHOJIOTUYECKOM, COLUAIIBHOU U
ATUYECKOH cdhepax NesaTeTbHOCTH
YeJI0BeKa

Ob6o6maromuit ypok. Poib n
MecTO (PU3UKHU U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

Ob6o6maromuit ypok. Posb
¢du3nveckoil Teopun B




(GbOopMUPOBAHUU TIPEIICTABICHUI O
buznyecKkoil kapTuHe MUpa

65

O6o6mmaromuii ypok. Mecrto
(du3nUecKoil KapTHHBI MUpPaA B
00111eM psily COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
NPeCTaBICHUN O IPUPOJIC

66

67

68

PesepBHbIil ypok. MaruutHoe
nosie. DJIEKTpOMarHuTHas
WHTYKIIHS

PesepsHblil ypok. OnTuka.
OcHOBBI CIELIMANIBHON Teopun
OTHOCUTEJIBHOCTH

Pesepnbnlii ypok. KBantoBas
¢du3uka. DeMeHTbl aCTPOHOMHHU U
acTpou3uku

bubmuoreka [{OK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784




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

» ®usuka, 10 xknace/ Msakumes ['.51., byxosueB b.b., Corckuii H.H. mox penakiueit
ITapdentbeBoit H.A., AkiimonepHoe oomiectBo «M3aatenberBo «IIpocBeniermey
» ®usuka, 11 knace/ Mskumes I'.J1., byxosues b.b., Yapyrua B.M. nox penakiueit

ITapdentbeBoii H.A., AknmonepHoe oomiectBo «M3narenbctBo «IIpocBemienney

METOANYECKHUE MATEPHUAJIBI 1IJIS YYUTEJIA

®usuka. 10 -11 knacc. Knura g yuurens C.B.I'pomos
«Metoasipemenuspuznueckux 3anaqu». 10-11 knaccer. Ast. 30pun H.H.
®usuka .Coopuuk 3ama4 A.Il. PeivMkeBuu

" 1000 3agau ¢ otBeTaMu U pemenusmu" Jlemunosa M.1O

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://m.edsoo.ru
http://school-collection.edu.ru/

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