MWHHUCTEPCTBO IPOCBEINEHHSI POCCUMCKOMN ®EAEPALIUN
Munucreperso o6pasoBanus Pecny6auku Mopaosus
AamuaucTpanust MynnuunaasHoro TopGeeBckoro pakiona

MBOY "Top6eeBckasi cpeansisi o6uieoopasoBare/ibHas mkoiaa Ne3"

PACCMOTPEHO L

~8 \hm) 0 Sa oy

PykoBogutens MO
s

Menemkun B.C.

Ho ep npukaszal or
Lét\, VL '{{(/ (B

PABOYAA TIPOT'PAMMA
(ID 1004545)

yueOHoro npeamera «Pusuka. bazosblii ypoBenb»

st obyvatommxcs 10 kimacca

Cocrasureas: Eroposa JI.C.

p-n. Top6eeBo 2023 roa



INOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 ypoOBHS Ha ypOBHE CpPEAHErO O0IIero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IIOJIO)KEHUM W TpeOOBaHUN K pe3yibTaraM OCBOCHHS OCHOBHOM
oOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéToM
denepanbHOi paboyeil mporpaMMbl BOCHHTAHHUS U KOHUENIUHU IMpernofaBaHus y4eOHOTro
npenvera «@u3uka» B 0o0pa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoii  Denepanuu,
peaTn3yoIuX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPAMMBI.

Copepxanue mnporpaMMmbl Mo (U3HMKE HaIpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTWHBI Mupa oOydaronuxcs 10—11 kiaccoB npu oOydeHuu ux ¢usnke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-/IETeIbHOCTHOTO Moaxoaa. IIporpaMma no ¢usuke cOOTBETCTBYET
tpeboBanusiM ®I'OC COO K mIaHUPYEMBbIM JIMYHOCTHBIM, IMPEIMETHBIM U METalpeIMETHBIM
pe3ynbrataM OOydYeHHs, a TaKKE YYUTHIBAET HEOOXOIMMOCTh pealM3alli MEKIIPEIMETHBIX
CBs3el (PU3MKMU C E€CTECTBEHHO-HAyYHbIMHU Yy4eOHBIMU IpeaMeTraMu. B Hell ompepensiorcs
OCHOBHBIC IIEJIM M3y4YeHUs (U3UKU HA YPOBHE CPEIHEr0 00Iero odpa3oBaHUs, IIAHUPYEMbIE
pe3yabTaThl OCBOCHHMSA Kypca (U3WKW: JMYHOCTHBIC, METallpeIMETHbIe, IpeIMeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (pu3mKe BKIIOYAECT:

® [UIAHUPYEMBIE PE3YIbTAaThl OCBOCHUS Kypca (PU3MKU HAa 0a30BOM ypOBHE, B TOM YHCIIE

IIpeIMETHBIE PE3YJIbTAThI IO rojiaM O0yUEHUs;

e conepxanue yuyeOHoro mpeamera « Pu3ukay mo rogam o0ydeHus..

®u3rka Kak Hayka o HauOoJjee O0IIKX 3aKOHAX NMPUPObI, BEICTyIas B KaUeCTBE Y4EOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc (HU3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYYHBIX Y4eOHBIX
IPEMETOB, MTOCKOJIBbKY (PU3MUECKUE 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB U SIBICHUH, U3y4aeMbIX
XuMHel, ouonoruel, ¢usmueckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
IpUMEHEHHE (PU3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe HSHEepreTHKH, TPAaHCIOPTa, OCBOEHHS KOCMOCa, IOJYyYEHHs HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. MzyuyeHue pU3MKu BHOCUT OCHOBHOM BKJIaJ B
(bopMHUpOBaHNE €CTECTBEHHO-HAYUYHOM KapTUHBI MUpa 00ydaromuxcs, B GopMUpOBaHUE YMEHUI
MPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPU BHIIOJHEHUH UMHU YUEOHBIX HCCIIEI0BaHUI.

B ocHOBY Kkypca (pu3nku JUIist ypOBHS CpeIHEro o0Iero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABJISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pas3AeNioB (U3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCHUYECKOM, Tak U
COBPEMEHHOM (hU3HKH.

Hoes eenepanusayuu. B cOOTBETCTBUM C Hell MaTepua Kypca pU3NKH 00beJUHEH BOKPYT
¢usnueckux Teopuil. Beaymmm B Kypce sBisiercs (OpPMHpPOBaHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pHUH, BELIECTBE U MOJIE.

Hoes eymanumapuzayuu. E€ peanuszanus mpenanosiaraeT UCIoIb30BaHHE T'YMaHUTAPHOTO
noTeHIMana GU3NIECKoil HayKH, OCMBICIIEHUE CBSI3U Pa3BUTHUS (DU3UKH C Pa3BUTHEM OOIIECTBa,
a TaK)Ke ¢ MUPOBO33PEHYECKHMHU, HDABCTBEHHBIMU U 3KOJIOIMYECKMMHU MTPOOIeMaMHu.

Hoes npuxnaonoil nanpasnennocmu. Kypc GU3uku rnpeanonaraet 3HakOMCTBO C IIHPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUIIOKEHUN N3YUEHHBIX TEOPUIl U 3aKOHOB.

Hoesn skonocusayuu peasn3yercsi IMOCPEICTBOM BBEACHHUS JJIEMEHTOB COJAEpIKaHUs,
NOCBALIEHHBIX 3KOJIOTMYECKUM Mpo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKxke 00CyKAeHUs Mpo0IeM palliOHaIbHOTO IPUPOIONIOIb30BaHUS U
HKOJIOTHYECKOM Oe30MacCHOCTH.

CrepKHEBBIMHU 3JIEMEHTAaMH Kypca (PM3WKHM HAa YpOBHE CpETHEro oOmero o0pa3oBaHUs
ABISIOTCS (u3ndeckue Teopuu ((HOpMHUpPOBAHHME MPEIACTABICHUH O CTPYKTYpe IOCTPOEHHS
¢du3nyeckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB U IPUHLIMIIOB B COBPEMEHHBIX
IIPEJCTaBICHUSIX O IPUPOJE, TpaHUIaX MPUMEHMMOCTH TEOPHil, I ONHUCAaHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucTeMHO-IeATEITbHOCTHBIN MOAX0 B Kypce (DU3UKU peaiu3yeTcs MPEexIe BCEro 3a Cuér
OpraHu3aluK SKCIIEPUMEHTAILHON JesTebHOCTH o0ydaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTopHbIX pabOT, KOTOphIE B MporpaMme IO (PU3UKEe OOBEAMHEHBI B OOMIMIA CIHMCOK
YUEHHUYECKUX NPAaKTUYECKUX paldoT. BulaeneHue B yka3aHHOM IepeyHe J1abopaTOpHBIX padoT,
IOPOBOJUMBIX JUIsl KOHTPOJISL M OLEHKH, OCYLIECTBISETCA YYaCTHHUKaMH 00pa3oBaTeIbHOIo
nporiecca UCXOsl U3 0COOEHHOCTEH TUTAaHNPOBAaHMS U OCHAIleHus Kabuneta ¢usuku. [Ipu sTom
oOecrieunBaeTcs OBJIAJCHHE OOYYaAIOLIUMUCS] YMEHHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpPEHUS,
UCCIICIOBAaHMUS 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
HPEJIOKEHHBIX THITOTE3.

bonbiioe BHUMaHKE yAENAETCS PELIEHUIO0 Pacu€THBIX M KaueCTBEHHbIX 3aj1ad. [Ipu saTom
JUTSL pacu€THBIX 3a/1a4 TMPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
HO3BOJISIOIINE NPUMEHSTh HM3YYEHHBbIE 3aKOHbI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasfelna
Kypca, TaK U UHTETPUPYs 3HAHUSA U3 Pa3HbIX pa3zaesnoB. [ljig KaueCTBEHHBIX 3a]a4 IPUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTEKaHWS (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpY’KaloIIeH Xu3HH, TpeOyromue BbIOOpa (PU3MYECKOW MOJENTu s CUTyallud MPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootBerctBun ¢ TpeboBanmsiMu PI'OC COO k MaTepHabHO-TEXHUYECKOMY
oOecnieueHn0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
o0uiero o6pa3oBaHUsl JTOJKEH M3y4yaThCsl B YCJIOBMSIX MpEeIMETHOro kabuHera (M3MKU WU B
YCIOBHUSX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAYYHOr0 LuKia. B xabunete
(GU3UKU T0JKHO OBITh HEOOX0IMMOE JTabopaToOpHOE 000PYIOBAHNE [Tl BHIIOJIHEHUS YKa3aHHBIX
B IporpamMme 1o (U3MKE YUYEHHYECKHX MPAKTUYECKUX paboT U JIEeMOHCTpPAlMOHHOE
obopyioBaHUE.

JleMoHCTpalMoOHHOE 000pynoBaHHE (GOPMHUPYETCS B COOTBETCTBUM C MPUHLUIIOM
MUHHMAaJIbHON JOCTaTOYHOCTH M 00ECHeyrBaeT MOCTAHOBKY MEPEUMCIEHHBIX B IIpOrpamMMme Io
¢u3MKe KIIOYEBBIX JIEMOHCTpAIUil A HUCCIIEOBaHMSI HM3y4YaeMbIX SIBJICHHI M TPOIIECCOB,
IMITUPUYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHH.

JlaGopaTtopHoe 00OpYJOBaHUE JIsi YUEHHUECKUX IMPAKTHUECKUX paboT ¢opmupyercs B
BUJIC TEMAaTHYECKUX KOMILJIEKTOB M OOecleyMBaeTcss B pacdyére OJHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOpPaTOpPHOrO OOOPYIOBaHHS AOKHBI OBITH
MOCTPOEHBI Ha KOMIUIEKCHOM MCIIOJIb30BaHUM aHAJIOTOBBIX U LHU(POBBIX MPUOOPOB, a TaKkKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOpATOPHil.

OCHOBHBIMU LIENISIMHU U3Y4Y€HUs GUUKU B 0011IeM 00pa30BaHUU SBIISIIOTCA:

e (QopmupoBaHuE HHTEpeca U CTpPEMJICHHS OOy4aromuxcs K HayuyHOMY H3YYEHHUIO

IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYabHBIX U TBOPUECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE IMPEJICTABICHUA O HAyyHOM MeETOAE TMO3HaHus M (OPMHPOBAHUE
HCCJIEI0BATEIBCKOIO OTHOIIEHHUS K OKPY KAIOLUM SIBJICHUSM;



dbopMUpOBaHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTra U3yuYeHUs OCHOB CTPOCHHS
MaTepuu U pyHIaMEHTAIbHBIX 3aKOHOB (DM3UKH;

dbopMUpOBaHNE YMEHHI OOBSCHATH SIBIICHUS C HCIIOIb30BaHHEM (DH3UYECKIX 3HAHUN U
Hay4HbIX JI0KA3aTEJIbCTB;

dbopMUpOBaHUE MPEACTABICHUA O POIM (PU3UKU JUISL PA3BUTHS JIPYTUX €CTECTBECHHBIX
HayK, TEXHUKH U TEXHOJIOTHUM.

JocTmwkenne 3TUX meneil oOecreynBaeTcsi pelIeHHeM CIEAYIOUIMX 3afad B Ipolecce
U3yYeHHS Kypca (pU3UKU Ha YPOBHE CPETHETrO O0IIero 00pa30BaHuUs:

npUOOpeTeHUEe CUCTEMbl 3HAHUM 00 oOUIMX (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJICKYJISPHYIO (PU3UKY, STEKTPOJUHAMHUKY, KBAHTOBYIO
(bU3HUKY ¥ 3JIEMEHTHI aCTPO(U3UKH;

dbopMHUpOBaHHE YMEHUW TPUMEHATH TEOPETUYECKUE 3HAHUS A OOBSICHEHUS
buznyecKkux SBJICHWM B TPUPOJE U JiA NPUHATHS TNPAKTHUUECKUX PpELICHHH B
IMOBCEAHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pENICHHS PA3IMYHBIX 3aJad C SBHO 3aJIaHHON (HU3MUecKoid
MOJIEIbIO, 3aJla4, MOAPa3yMEBAIOLIMX CAaMOCTOSITEIbHOE CO3/aHue (pu3nuecKoi
MOJIENH, aJICKBATHOM YCIOBHUAM 33]1a4U;

MOHMMaHHUe (PU3UYECKHX OCHOB M MPUHIMUIOB ACWCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOUIYIO CPELY;

OBJIaJICHUE METOJIaMU CaMOCTOSITENILHOTO IJIAHUPOBAHUS U MPOBEACHUS (PU3NUECKHX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanuu  HUHQOpMalMH,  OMNpeesieHus
JIOCTOBEPHOCTH IOJyYEHHOTO PE3YJIbTATA;

CO3/IaHUE YCIIOBUH JJISI PA3BUTHSI YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON
JIeATEeTbHOCTH.

Ha wusyuenue ¢usuku (6a30BbII YpOBEHB) Ha YpPOBHE CpefHEro oOiiero ooOpa3oBaHUs
otBoauTcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme 1o (Gu3uke nepedeHb 1adbopaTOPHBIX U MPAKTUYECKUX padboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHTENb JeJaeT BHIOOp MpOBEACHUs 1a0OpaTOpHBIX padoT U
OTBITOB C YYETOM MHIUBUAYATIbHBIX 0COOEHHOCTEN 00yYarOIIUXCSl.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®usznka u MeTOAbI HAYYHOT'O MO3HAHUS
®usnka — Hayka o npupoje. Hayunble MeToAbl MO3HAHUSA OKpYy»XKaromiero mupa. Poib
OKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3HMYECKUX SBJICHHN M TporeccoB. Hayunble rumnore3sl. Ouzndeckue
3aKOHBI U TeOpUH. [ paHHIIBI TPUMEHUMOCTH (HU3UIECKUX 3aKOHOB. [[pHHITUIT COOTBETCTBHSI.

Ponp m mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW Hay4dHOHl KapTUHBI MHUpa, B
IPAKTUYECKOMN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHanoroBble U TU(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYMKH.

Pa3jnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe paBrkeHHe. OTHOCHUTEIBLHOCTh MEXaHHYECKOTOo JBIKeHHSA. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEmHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U YCKOPEHHE
MaTepUaIbHOM TOYKH, UX MPOEKIIMH HA OCHU CHCTeMbl KoopAuHaT. CloXKeHHE TEepeMEIICHUN 1
CJII0’)KEHHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsIMONIMHEIHOe nBIKeHue. ['paduku 3aBUCUMOCTU
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U TIEPEMEIICHHUS MaTEPHAIbHONW TOYKU OT BPEMEHH.

CBoboaHoe majieHne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuueiiHoe naBmxeHue. J[[BUkeHHe MarepualibHOM TOYKM IO OKPYKHOCTHU C
MOCTOSIHHOM 1O MOZYJI0 CKOPOCTBIO. YTJIOBash CKOPOCTb, JUHEHHas ckopocTh. Ilepuon u
yacToTa oOpaienus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHudeckue yCTpOMCTBA H MPAKTHUECKOE MPUMEHEHWE: CHUIOMETp, JBHKCHHUE
CHaps/0B, LIETIHbIE U PEMEHHBIE NepeIadH.

Llemoncmpayuu

Mogenb cucTeMbl 0TCUETa, MIUTFOCTPAINS KUHEMAaTHUYECKUX XapaKTEPUCTUK JIBIKCHHS.

[IpeoOpa3zoBanue IBHKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKeHHOM MPOCTPAHCTBE.

Habmronenne aBmxeHus Tena, OpOoIIeHHOTO MO YIJIOM K TOPU30HTY U TOPHU30HTAIBHO.

H3mepeHne yCKOpeHus CBOOOIHOTO MaACHHUS.

HampaBnenue ckopocTu npu ABMKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yueHnne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIbIO ONPEEICHUS] MTHOBEHHOU CKOPOCTH.

HccnenoBanne  COOTHOLIGHHMSI  MEXIYy  MOYTSAMH,  TNPOHACHHBIMM  TEJIOM  3a
MOCJIeIOBATEIbHBIE PpaBHBIC IPOMEKYTKH BPEMEHH TpPH PABHOYCKOPEHHOM JBIDKCHHH C
Ha4aJIbHOU CKOPOCTHIO, PABHOU HYJTIO.

N3yueHue ABUKEHUS MIApUKa B BI3KOU KUIKOCTH.
W3ydenue nBUKEHHS TeIa, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

[Tpuniun otHocutenbHOCTH ["anuiies. [lepBoiit 3akoH HetoToHa. MHEpIManbHbIe CUCTEMBI
OTCYETA.



Macca tema. Cuna. IlpuHnmn cynepno3unmu cui. Bropoit 3akon HerloTona miist
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HproTOHA [17151 MarepraibHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Bunabl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna tpenusa. Cyxoe TpeHUe.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Kosgounuent tpenns. Cuia cONpoTUBICHUS
IIPU JIBUKEHUM TEJa B KUIAKOCTH WM rase.

[ToctynaTenbHoe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO Tena.

MOMEHT CuiIbl OTHOCUTENIBHO OcCH BpauieHus. Ilnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIA.

TexHuyeckue YCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: MOJIIMIHUKY, JBUXKEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHne nHEpLUMH.

CpaBHeHue Macc B3aMMOJICHCTBYIOIUX TEI.

Bropoii 3akon HerotoHa.

H3zmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT Ae(popMariu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NObEME U MaJICHUH.

CpaBHEHME CUII TPEHUS MTOKOs1, KAUEHUS U CKOJIbKEHUSI.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHSI.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

N3yuenue nBrxeHUs OpycKa 10 HaKJIIOHHOM MIIOCKOCTH.

HccnenoBanye 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HMKAIOIIMX B NPYKMHE U PE3MHOBOM
obpasiie, oT ux nedopmanuu.

HccenenoBanue ycaoBuil paBHOBECHUS TBEPAOTO TeEJIa, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbc MaTepralbHOM TOYKH (TeJa), CUCTEMBbI MaTepUalbHBIX TOUEK. VIMITyIbC CHIIBI U
M3MEHEHNE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITyJbca. PeakTuBHOE ABMKEHHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckass sHeprus marepuaibHOM TOUKH. TeopemMa 00 M3MEHEHMM KHHETHYECKOMH
DHEPIHH.

[TorenuunanbHas 3Heprus. [loreHnnanbHas 3HepTUs yupyro AeopMUpOBaHHON MPY>KUHBL.
[ToreHunanbHas 3HepTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[TorennuanbHble U HEMOTEHLUANbHbIE CHIIBL. CBA3b paOOThl HEMOTEHIMAJIBHBIX CHII C
M3MEHEHNEM MEXaHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckue yCTpOMCTBA M NMPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KOINEP, NPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

[Tepexon moTeHIIMATBFHON SHEPTUU B KHHETHYECKYIO 1 00OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul



N3ydyenne aOCOMIOTHO HEYNPYroro yjaapa C IMOMOIIBIO JABYX OJMHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue CBs3W PabOTHl CUJIBI C W3MEHEHHEM MEXaHWMYECKOW SHEpPruu Teja Ha
pUMepe pacTsHKEHUsI PE3UHOBOTO JKIyTa.

Paznen 3. Mousekyasipuasi pu3uka u TepMOAUHAMHKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHUE.
bpoynoBckoe naBuxkenue. Juddysus. Xapaktep ABMKEHHS UM B3aUMOJICHCTBUS UYACTHI]
BemecTBa. MoJiend CTPOCHHUSI Ta30B, >KUAKOCTEH M TBEPIBIX T M OOBSCHEHHE CBOWCTB
BEILECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl MoseKkysn. KoiaudecTBo BemiecTsa.
[locTostnHas ABorapo.

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

Mogens uneansHoro rasza. OCHOBHOE YpPaBHEHHE MOJEKYJISIPHO-KHHETUYECKON TEOpUU
uJeabHOrO ra3za. AOCONIOTHAs TeMmIepaTypa Kak Mepa CpeAHEeH KHHETUYECKOW HHEpruu
TEIJIOBOTO JBM>KeHMs vactul rasza. Illkana temneparyp KenbBuHa. ['a3oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon [anpToHa. M3omponecchl B uacaibHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BelecTBa. ['paduueckoe mpencraBieHne U30MpPOILECCOB: U30TEpMa,
n30X0pa, n3odapa.

TexHuyeckue yCTpOHCTBA U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BemecTBa, Qororpaduu  MOJEKYII
OPraHUYECKUX COCTUHECHUM.

OnbiThl O AUQPPY3UH KUIKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO TBUKECHHS.

Mopens onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJIEHCTBUS.

Mogens, HIUTIOCTPUPYIOLIAs IPUPOTY JABJICHHS ra3a Ha CTEHKHU COCyJa.

OnBITHL, WJUTFOCTPUPYIOLINE YPAaBHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

Omnpenenenne Macchl BO3JlyXa B KIJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00bEMa
KOMHATBHI, IaBJICHUS ¥ TEMIIEPATypPhl BO3/IyXa B HEM.

HccnenoBanue 3aBUCUMOCTU MEKY MTapaMeTpaMU COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonuHamMuueckas cucTeMa. BHYTpeHHsST dHEPrusi TEPMOJIWHAMHYECKOW CHUCTEMBI U
criocoObl e€ m3MeHeHus. KonudecTBo TeroTsl U pabota. BHYyTpeHHsIsI 2HEprusi 0JHOATOMHOTO
uJeanbHOro rasa. Bujsl Tenionepenayu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3TyUYeHHE. Y IenbHas
TEMI0EMKOCTH BellecTBa. KonudyecTBo TEIIOTHI MPH TEIUIONEepeaaye.

[Tonsitue o0 anumabatHoMm mpouecce. I[lepBbiii 3akoH TepMoauHamuku. [IpumeHenue
MEepPBOTO 3aKOHA TEPMOJAMHAMUKH K m3omporeccaM. [ padudeckas naTepnperamnus padboThI ras3a.

Bropoii 3akon TepmoauHamuku. HeoOpatumMocTh MpoieccoB B MpUpoIe.

TennoBsie MamuHbL. [IpuHIUTIBL [eHCTBUS TeTTOBBIX MamuH. [IpeoOpa3oBaHus SJHEPTUH B
TerIoBeIX MammuHaxX. KoaddunueHT monesnoro neictBust temioBoit mammuubl. [ukn Kapao u
ero Kod(hPuIMeHT moJIe3HOTO NEUCTBHS. IKOJOTUIECKUE MTPOOIEMBI TETUIODHEPTETUKH.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: JBUTaTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBHHUK, KOHTUITUOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTPEHHEW HSHEPIUM TeJla MPHU COBEPIICHUH pPAOOTHI: BBUIET MPOOKH H3
OyTBUIKH TOJ JCHCTBHEM C)KaTOrO BO3JyXa, HarpeBanue 3(Qupa B JAaTyHHOH TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAIISA).

H3meHeHne BHYyTpeHHEH sHepruu (TemrepaTyphl) Tela Mpu Teruionepeaaye.

OnpIT 110 aquabaTHOMY PacIIMPEHUIO BO3/1yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoit TypOHHBI, IBUTATENsl BHYTPEHHETO CTOPAHUs, PEaKTUBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

H3mepeHnne yaenbHOl TermI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazosvie nepexoonvl

[TapooOpa3oBanne wu KoHneHcamws. Mcmapenne u  kureHue. AOCOMOTHAasS U
OTHOCHTEJIbHAS BJIAXKHOCTb Bo3ayxa. HaceleHHbli nap. Y aenpHas TemioTa napooopa3oBaHUs.
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT JJaBJICHUS.

TBépnoe Teno. Kpucrannuueckue u amopdubie Tena. AHU30TPONMS CBOMCTB KPUCTAIIIIOB.
Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. I[lnaBnenue m kpucramnuzauus. YelbHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHeHHEe TEIIOBOTrO OanaHca.

TexHnuyeckue ycTpoWcTBa M IPAKTUUYECKOE NPUMEHEHHE: TMTPOMETP M IICHUXPOMETD,
KaJIOpDUMETP, TEXHOJOTMU IIOJIy4EHHUS COBPEMEHHBIX MaTepuaioB, B TOM  4YHCIE
HAHOMAaTEpPHAaJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCHIIEHHBIX [1aPOB.

Kunenve npyu moHMKEHHOM JIaBJICHHH.

CriocoObI U3MepeHHsI BIaKHOCTH.

HaOnroneHnue HarpeBaHus U TUIaBJICHUS KPUCTANIMYECKOTO BELECTBA.

JleMOHCTpanus KpuCTalIoB.

Yuenuueckuii sxcnepumenm, n1abopamopmule pabomoi

M3mepeHne OTHOCUTEIBHON BIa)KHOCTH BO3/1yXa.

Pa3neu 4. DiekTpoanHaMuka

Tema 1. Inexmpocmamuka

OnekTpuzauuss Ten. OJNEeKTpUyecKud 3apan. JlBa Buga AJIEKTPUYECKUX 3apsijiOB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYTIPOBOJIHUKU. 3aKOH COXPAHEHHUS AJIEKTPUUIECKOTO 3aps/a.

B3aumopneiicteue 3apspoB.  3akoH Kynona. TodeuHelii  anekTpUyecKHH  3apsia.
Onektpruueckoe mnone. Hampsoxk€HHocTh anexkTpudeckoro mnois. [lpuHnunm cynepnosuuun
ANEKTPUUECKUX MoJeH. JINHNKM HaNpsy)KEHHOCTHU AJIEKTPUYECKOTO MOJIS.

PabGora cun oanekrpocratmueckoro mois. [lorennuman. Pa3HOCTP  NOTEHIMAJIOB.
IIpOBOIHUKY U AUDIIEKTPUKH B JJIEKTPOCTATUYECKOM I10JIe. JIUDIIEKTpUYeCcKasi IPOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPrHs
3apsAyKEHHOI0 KOHJIEHCAToPA.

TexHudeckue yCTpOMCTBA M IPAKTHUUECKOE IPUMEHEHHUE: JIJIEKTPOCKOIL, JJIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3alIUTa, 3a3eMJICHUE DJIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAIBHBIN
anrmapar, CTpyMHbIA PUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3anmoneinicTBre HadIEKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TT0JIE 3aPSKEHHBIX TEI.

IIpoBOIHUKY B 2JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTU4ecKast 3alluTa.

JM3NeKTpUKHY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH  IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM  IUIACTHUH,
paccTosiHUA MEX]ly HUMU U AUAJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIAEHCATOopPa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit moxk. Toku 6 pa3iuynvix cpeoax

DNEeKTPUYECKUN TOK. YCJIOBHSI CYLIECTBOBAHUS 3JIEKTPUUECKOr0 TOKa. MIcTOUHMKM TOKa.
Cuiia Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i1 y4acTka 1enu.

DneKTpuueckoe COIIPOTHBIICHHE. VY nensHoe COIPOTUBIICHUE BEILECTBA.
ITocnenoBarenpHOE, MapauIEIbHOE, CMELIAHHOE COSMHEHNE IIPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—JIena. MomHOCTb 3J€KTPUYECKOTO TOKA.

DNIEKTPOABUKYILAs CUJIa U BHYTPEHHEE CONPOTUBIIEHUE MCTOYHHMKA TOKA. 3akOoH Oma 11
MOJIHOM (3aMKHYTOMN) AsekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DNeKTpOHHask IPOBOAMMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS] METAJLIOB
oT Temneparypsl. CBEpXIPOBOAUMOCTb.

DIIeKTpUUYECKUI TOK B BakyyMe. CBOKCTBA 3JIEKTPOHHBIX ITy4YKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOAMMOCTh IOJYIPOBOJIHUKOB.
CsaoiicTBa p—Nn-niepexona. [lomynpoBogHUKOBbIE TPHUOOPHI.

DNEKTPUUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIUTOB. IDIEKTPOJIUTHYECKAs
JUccoanus. DIEKTPOIIN3.

DneKTpruuecKkuil Tok B ra3zax. CaMoCTOSITENbHBIM 1 HECAMOCTOATEIbHBINA pa3psaa. MoiHuUSL.
ITna3zma.

TexHu4eckue yCTpOMCTBA M MPAKTHUYECKOE IMPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTellbHble MPHOOPHI, dSJIEKTPOOCBETUTEIHHBIC
npuOOpbI, TEPMOMETP CONPOTUBJICHMS, BAKYYMHBIH JHOJ, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
MOJIyIPOBOIHUKOBBIH JIMOJ1, TaJlbBaHUKA.

Llemoncmpayuu

W3mepenne cuiibl TOKa U HapPsHKEHUSL.

3aBUCHUMOCTh COTPOTUBIIEHUS IWIMHIPUYECKUX TMPOBOJHUKOB OT JJUHBI, IUIOHIAIU
MIONIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelaHHOE COEUHEHHUE POBOIHUKOB.

[Tpsimoe uM3MepeHne 3IEKTPOABMKYIIEH cuibl. KOpOTKOe 3aMblkaHHE TalbBaHUYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCHUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3psl ¥ IPOBOJIUMOCTb BO3lyXa.

OIHOCTOPOHHSS TPOBOAMMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yueHne cMEMaHHOTO COCIMHEHMS PE3UCTOPOB.

W3mepeHne  NIEKTPOABMIKYIIEH CHJIBI HMCTOYHMKA TOKA M €r0  BHYTPEHHEIO
CONPOTHUBIICHHUS.



Hab6nronenue anexTpomusa.

MexnpeaMeTHbIe CBSI3H

N3yuenne kxypca ¢usuku 6azoBoro ypoBHsS B 10 kiacce OCymIECTBISICTCS C YYETOM
COJepXKATENbHBIX MEXIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpaMu ¥ TEXHOJIOTHH.

Medcnpeomemnvle nousaimusi, CBSI3aHHBIE C M3YYEHHEM METOAOB HAYyYHOIO IO3HAHMSL:
SBJICHHE, HAy4HbIM (akr, rumoresa, (uznyeckas BeIUYMHA, 3aKOH, Teopus, HaOIroaeHue,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOAIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl ypaBHEHMM, JHMHeWHas ¢QyHKOMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHEe (DYHKIMH: CUHYC, KOCUHYC, TAHTCHC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPhl M MX IPOEKIMH HAa OCHU
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe JBMKEHUE B JKUBOM npupoje, 1uddysus, 0ocMOC, TeII000MeH
KUBBIX OPTaHU3MOB (BHIIBI TEIUIONIEPEIaud, TEIIJIOBOE PABHOBECHE), DJICKTPUUCCKHE SBJICHUS B
JKHUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBble CBOWCTBA TBEPABIX Tell, JKUAKOCTEH M TIa30B, 3JIEKTPUYECKUE
CBOWCTBA METAJJIOB, AJICKTPOIUTUIECKAS JUCCOLMAIINS, TalTbBAHHUKA.

l'eocpaghus: BNaxXHOCTb BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHue ABMXKEHUI C UCIOIb30BAHUEM MEXaHU3MOB, YUET TPEHHUS B
TEXHUKE, MOIIIUIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHHUs HMMIIyJIbca B TEXHHUKE (pakeTa,
BOJIOMET ¥ JIpyrWe), JBUTATellb BHYTPEHHEIO CropaHMs, NapoBas TypOwWHa, OBITOBOU
XOJOAMIBHHUK, KOHAWITMOHED, TEXHOJIOTHUHN TIOYYEHUSI COBPEMEHHBIX MAaTE€pPHajIoB, B TOM YHCIE
HaHOMAaTepHaJioB, W  HAHOTEXHOJOIWH,  OJEKTpOCTaTHYeCcKass  3alluTa,  3a3eMJICHUe
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI MNpHUHTEp, 3JIEKTpOHArpeBarelbHble MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHUOOPHI, TaTHBAHUKA.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 PU3UKE HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mpeamera «Dus3mka» Ha ypoBHE CpeaHEro oOmero odpazoBaHUs
(6a30BBI  ypOBEHB) MIOJDKHO  OOECMEYHTh  JOCTHUKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METaIpeIMETHBIX U TIPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHHS y4eOHOTO mpenmMera «DHU3MKa» JOKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCSl PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTPEHHEH
HO3ULKMEH JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OPHMEHTAlMi, IO3UTHBHBIX BHYTPEHHHX
yOeXIeHU, COOTBETCTBYIOIUUX TPAJULHOHHBIM IIEHHOCTSM POCCHHMCKOro  OOILecCTBa,
pacilIMpeHue KU3HEHHOI'O OIbITa M ONBITA JESITENHOCTH B MPOLIECCE Pealu3allud OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpa:knaHCcKOro BOCIIMTAHUS:

Cc(OPMHPOBAHHOCTh  TPAXKAAHCKOM MNO3MLMU  OOydaromlerocs Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHA POCCUICKOIr0 OOIIECTBa;

NPUHATHE TPAAULIHUOHHBIX OOIICYEIIOBEUYECKUX TYMAHUCTHUECKUX M JEMOKPATUYECKHUX
IIEHHOCTEM;

TFOTOBHOCTh BECTH COBMECTHYIO JIEATEIIBHOCTh B HHTEpECax TIPa)KJIaHCKOTO OOIIECTBa,
y4acTBOBaTh B CAMOYIPAaBIEHUH B 00pa30BaTeIbHON OpraHU3aluy;

YMEHHE B3aWMOJICHCTBOBATh C COIMAJIBHBIMH HHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKUIMAMU M Ha3HAUEHUEM;

TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATENbHOCTH;

2) NAaTPHOTHYECKOTO BOCTIUTAHUS

c(hOpMUPOBAHHOCTh POCCUMCKON I'PpaXK1aHCKON UAEHTUYHOCTH, MTATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, ITOCTHKECHUSM POCCHUCKHUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBEJCHHUS;

CIOCOOHOCTh OIICHMBATh CHTYAIMIO M MPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSCH
Ha MOpaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B JESATEILHOCTH YUEHOTO;

0CO3HaHME JIMYHOTO BKJIaJla B IOCTPOEHUE YCTONUNBOro Oy IyIIIero;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETHYECKOE OTHOILIEHUE K MUPY, BKJIIOYas A3CTETUKY HAyYHOI'O TBOPYECTBA, MPUCYILETO
¢du3nueckoil Hayke;

5) Tpy10BOT0 BOCHIUTAHUS:

UHTEpEeC K pa3iuuHbiM chepam MpodecCHOHATbHOW JEsTeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (HU3MKOM W TEXHHWKOH, YMEHHE COBEpIIaTh OCO3HAHHBIH BBHIOOp Oymymiei
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIJIaHBI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JAaCTH (PU3UKU HA
MPOTSIKEHUH BCEU KU3HU,

6) IK0JIOrNY€eCKOT0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTh HKOJOTHUYECKOW KyJIbTYyphl, OCO3HaHME TJI00AJILHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



MJJAHUPOBAHUE M OCYIIECTBIICHUE JICHCTBHII B OKpPY’XKAIOIIEH Cpele Ha OCHOBE 3HAHUS
L[eJIe YCTOMYMBOTO Pa3BUTHS YEIIOBEYECTBA;

pacIIUpeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOI'0 TIO3HAHUS

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOH J1eATeIbHOCTH, TOTOBHOCTh B IpOIECCe M3YUYeHHs (PU3UKU
OCYILECTBIISATh MPOEKTHYIO U UCCIIEN0BATENBCKYIO IEITEIbHOCTh UH/IMBUIYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

[lo3HaBaTe/IbHbIE YHMBepPCAJIbHbIE YUeOHbIe AelicTBUS
Ba3oBrble Jiornyeckne JeiicTBUA:

CaMOCTOSITENILHO (POPMYITMPOBaTh M aKTyaJIM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

OTIPENIETIATh 1SN JACSITSIBHOCTH, 33/1aBaTh MapaMeTPhbl U KPUTEPUH UX JOCTHIKEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCMaTPUBAEMBIX (DH3NUYECKUX SBIICHUSX;

pa3pabarbeIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
1 HEMaTepHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh, OLIEHWBATH COOTBETCTBHE PE3YJIbTATOB LIEJSM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITENTbHOCTH;

KOOPJVMHHUPOBATh M BBINOJNHATH pPadOTy B YCIOBHSX pPEaTbHOr0, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPoOIeM.

ba3oBble ucciaenoBaTebCKHe JeiiCTBHS

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMUA TOHSITHSIMH W METOAaMu (pu3uvecKoi
HayKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITEThHOCTH B 00JacTU
(bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOHMCKY METOJIOB PEIlIeHUs 3a7a4
(U3UYECKOTO CoMIep KaHusl, TPUMEHEHHUIO PA3IMYHBIX METO/I0B ITO3HAHMS;

BJIQJICTh BHUJIAMHU JICATEIBHOCTH TIO TOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIHH,
npeoOpa3oBaHNI0 M TPUMEHEHUI0 B PA3IMYHBIX YYEOHBIX CHUTYyallUsX, B TOM YHCIE MPHU
CO3aHUH Y49E€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITH IPUIMHHO-CIICJCTBCHHBIE CBSI3M W aKTyaJIM3WpPOBaTh 3ajJady, BBIJIBUTATH
TUTOTe3y €€ peleHHs, HaxXOJUTh AapTyMEHTHI JUIS JI0Ka3aTelbCTBA CBOWX YTBEPKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATh TIOMYUYEHHBIE B XOJE peIICHHS 3a7auyd pPe3yJdbTaThl, KPUTHYECKH
OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh N3MEHECHNE B HOBBIX YCIIOBHUSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 3aJa4d B OOpPa30BATEIHHOW JCSATEIHHOCTH, B
TOM YHUCIIE TIPH U3yUEHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT,

YMETh MIEPEHOCHUTH 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 00JIaCTh )XKU3HECATECIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIE HJICHU, TIPEJIaraTh OPUTHHAIBHBIE TOIXObI U PEIICHHUS,

CTaBUTH MPOOIEMBI U 3a]1a49H, TOYCKAIOIINE aThTePHATHBHBIC PEIICHUSI.



Pa6ora ¢ undopmanmeii:

BJIAJICTh HABBIKAMHU MOJy4YeHHS HMH(POpMAIUK (PU3NIECKOTO COJACPKAHUS U3 UCTOYHUKOB
pasHBIX THIIOB, CAMOCTOSITEIbHO OCYLIECTBISATh IIOMCK, AaHalu3, CHCTEMAaTH3alHI0 M
UHTEPIIPETaNnIo HHHOPMALIUH PA3ITHYHBIX BUIOB U (JOPM IpEICTaBICHUS;

OLICHMBATh JOCTOBEPHOCTh MH(OPMAIINY;

UCTIOJIB30BaTh CPEACTBA HMH(OPMAIIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTHH B
pELICHNH KOTHUTHUBHBIX, KOMMYHUKAaTHBHBIX M OPraHM3AaLMOHHBIX 3a1ad C COOJIOIEHHEM
TpeOOBaHN SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PECYpPCcOCOCPEKEHHUS, TPABOBBIX U
THYECKUX HOPM, HOPM HH(POPMAIIHOHHOHN 0€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COJACPKAHUS B pa3UYHBIX (opMmarax ¢ y4EToMm
Ha3HAueHUs MWHPOpPMALMKU W LEJNEeBOM ayJuTOpuUH, BBIOMpas ONTUMAIbHYIO (opMmy
IPE/ICTaBICHUS M BU3YaIH3aLlUH.

KoMMmyHHnKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUSL:

OCYILECTBIISITH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOM JCSATEIBHOCTH;

pacmo3HaBaTh MPEANOCHUTKA KOH(MIUKTHBIX CUTYaIli U CMATYATh KOH(DIUKTHI,

pPa3BEPHYTO U JIOTMYHO M3Jararb CBOK TOUYKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

MMOHUMATh U UCIOJIb30BaTh MIPEUMYIIIECTBA KOMAHAHOW U MHIUBUIYATbHOU PabOTHI;

BBIOUpATh TEMATHKYy M METOJbl COBMECTHBIX IEHCTBUI C y4é€TOM OOIIMX HWHTEPECOB U
BO3MO’KHOCTEHN Ka)KJOT0 4JIeHA KOJUIEKTUBA;

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUSA MO €€ OOCTUKEHMIO: COCTAaBJIATH IUIAH JCHUCTBUH, pPACIpPENENIATh POIU C Yy4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM paboThI;

OIICHMBATh KaYeCTBO CBOETO BKJIAJa U KaXKIOT0 YYaCTHHKA KOMaHJbl B OOIIMI pe3ynbTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeyiaraTb HOBBIE MPOEKTHI, OLIEHUBATh MJIEH C IMO3UIUHA HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh MO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PAa3JIMYHBIX CHUTyalusXx,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIHATUBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBHA
Camoopranuzanus:
CaMOCTOSITENIFHO OCYIIECTBJIATH IO3HABATEIbHYIO JEATENbHOCTh B 00JacTH (U3UKU U
ACTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTABUTH U ()OPMYJIMPOBATh COOCTBEHHBIE 33/1a4U;
CaMOCTOSITENIbHO COCTaBJIATh IUIaH PEUIeHHs] Pacu€THBIX M KayeCTBEHHBIX 3ajJad, IUIaH
BBITIOJIHEHUS] MPAKTUYECKOM paboThl ¢ Y4YETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;
JaBaTh OIEHKY HOBBIM CHUTYAIIHsIM;
paciupsTh paMK1 y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUN;
JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCThH 3a
pelIeHue;
OLICHUBATh MPUOOPETEHHBIN OTIBIT;
croco0cTBOBaTh (OPMHUPOBAHMIO W TMPOSBICHUIO JPYAUIMH B o0mactu (U3HKH,
MIOCTOSIHHO IOBBIIIATH CBON 00pa30BaTEeNbHBIN U KyJIbTYpHBI YPOBEHb.
CaMOKOHTPOJIb, SMOIIUOHAJIbHBIH HHTE/UIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIQJICTh HAaBBIKAMH MO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUSI COBEPIAEMBIX JICHCTBHIA
Y MBICIIUTEIIbHBIX IPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUMN;

UCIOJIb30BaTh PUEMBI pedIeKCHH JIJIS OLIEHKU CUTYallid, BBIOOpA BEPHOTO PELICHHUS;

YMETbh OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 UX CHUKEHHUIO;

MIPUHUMATh MOTHUBBI U apTYMEHTBI IPYTUX [PU AHAIU3E PE3YJIbTATOB AEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apryMEHTBI APYTUX IIPU aHAIU3€E PE3YJIbTATOB JIE€ATEIbHOCTH;

MPU3HABAaTh CBOE MPABO U MPaBO JAPYTUX HA OLIUOKH.

B mporiecce qocTrkeHNS TMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPAMMBI 110 (PU3UKE TSI
YPOBHSI CpeAHero oOuiero oopa3oBaHus y OOy4arolUXCs COBEPIICHCTBYETCS SMOIMOHATbHBIN
UHTEJJIEKT, MPEANoaraouuil chopMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HAMPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIMOHATIBHON Cepbl, OBITh YBEPCHHBIM B ce0e;

CaMOperyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUue MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBIISTh THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMM, BKJIIOYAIOLIECH CTPEMJIEHHE K JOCTHUKEHHUIO LEJH U YCIEXY,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHUE JIEHCTBOBATHh UCXO/S U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSHHE APYTHUX,
YUYHUTBIBATh €0 MPU OCYIIECTBICHUH OOIIEHHS], CTIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTHh BBICTPAUBATh OTHOIIEHUS C JPYTUMHU
JIOJIbMU, 3a00TUTHCSI, IPOSIBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHL.

MNPEAMETHBIE PE3YJIBTATHI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y 0OYYAOLINXCS YMEHUH:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTOo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOU KAPTHUHBI MMPA, B PA3BUTHUH COBPEMEHHOM TEXHUKM M TE€XHOJIOTMM, B IPAKTUYECKOU
JNeITEeILHOCTH JIFOIEH;

YUUTBIBaTh TPAHMIIBI TMPUMEHEHUS H3YUYEHHBIX (PU3MUECKUX MoOjeNel: MaTepualibHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPIOE TEJIO, WACANBHBIM Tra3, MOJENH
CTPOEHHS Ta30B, )KMJKOCTEH M TBEPABIX TEJN, TOUCUHBIH HJIEKTPUUECKHM 3aps] MpU pelIeHUuU
buznyeckux 3aaay;

pacrio3HaBaTh (U3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
pPaBHOMEpPHOE U pPaBHOYCKOPEHHOE NPSIMOJMHEWHOE BH)KEHUE, CBOOOJHOE TaJeHuEe Tell,
JIBIDKCHHE TI0 OKPYXXHOCTH, WHEpPIHs, B3aumonencTeue Tten, auddysus, OpOyHOBCKOE
JIBIDKEHUE, CTPOCHHUE JXKUJIKOCTeW M TBEPIBIX Tell, U3MEHEHHEe 00BbEMa Ten NMpH HarpeBaHUU
(oXJaXaeHNN), TEIJIOBOE paBHOBECHE, UCIIapeHNe, KOHACHCAIMs, TUIaBJIeHne, KpUCTAJUIN3aLus,
KHIICHUE, BIAKHOCTh BO3/lyXa, MOBBILICHWE NABJICHMS ra3a IIPU €ro0 HAarpEBaHUU B 3aKPBITOM
COCyZ€, CBA3b MEKIY IapamMeTpaMH COCTOSHMs ra3a B H30IPOLECCAX, DJIEKTPU3aLus Tell,
B3aMMO/ICVICTBUE 3apsI0B;



ONKCHIBATh MEXAHUYECKOE JIBM)KEHUE, UCHOJb3ys (M3MUECKHE BEITUUYMHBI: KOOpIMHATA,
IyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Tejla, CUJIa, UMIIYJbC Tejla, KUHETUYecKas
SHEprus, MOTEHIMAJIbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYeCKass MOUIHOCTH;, MpHU
ONMHMCAHUU TPABUJIBHO TPAKTOBaTh (DU3MUECKUH CMBICT HUCHOJIB3YEMBIX BEIUYMH, HX
0003HaYeHHsI U €IMHUIIbI, HAXOAUTH (POPMYJIbI, CBSA3BIBAIOIIUE TaHHYIO (PU3NYECKYIO BETUUUHY
C IpyIruMHU BEJIMYMHAMU,

ONHKCHIBATh W3yUCHHBIC TEIUIOBBIE CBOWCTBA TEM M TEIUIOBBIC SBJICHUS, HCIIONB3YS
dusznyeckue BEJIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas HSHeprus
XaOTUYECKOTO JIBUYKEHUS MOJIEKYJl, CPEIHEKBaapaTU4yHas CKOPOCTb MOJEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSS PHEprus, padora rasza, KOd(pQUIMEHT MOJE3HOrO IEHCTBUS TEIIOBOTO
JIBUTATEIS; IPU OTMCAHUH MIPABHIIBHO TPAKTOBATH (DU3UYECKHI CMBICI UCIIOIb3yEeMbIX BEITUYHH,
uX O0003HAYEHWS M EOUHHIIBI, HAXOIUTh (OPMYIIBI, CBS3BIBAIOIINE AAHHYIO (U3UUYECKYIO
BEJIMUMHY C JPYTMMH BETUYHHAM;

OIKCHIBATh M3YYCHHBIC JJCKTPUYECKHE CBOIMCTBA BEIIECTBA M DJICKTPUUYECKHE SIBICHUS
(mpouiecchl), UCHONIB3YST (PU3NYECKUE BEIMYUHBL AIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOE IOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIMAl, Pa3HOCTh TMOTEHIUANOB; MpPU OMNHUCAHUU MPABUIBHO
TPAKTOBAaTh (PUIUYECKUII CMBICT HCIONb3YyEMbIX BEIUYMH, UX OOO3HAUYCHUS U EIUHUIIBI;
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BETHUUHY C IPYTUMHU BETUYNHAMH,

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SBICHUS, MCIONB3Ys (pU3MUecKhe 3aKOHBI U
MNPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0oH coxpaHeHUs
MEXaHUYECKOM SHEPTuH, 3aKOH COXpPAHEHHs UMITYJIbCa, MPUHIUI CYNEPIO3ULIMN CHUII, TIPUHITUI
PaBHOIIPAaBHS MHEPIHATBHBIX CHCTEM OTCUETA, MOJEKYIISPHO-KHHETHIECKYIO TEOPUIO CTPOSHUS
BEIIECTBA, Ta30BbIE 3aKOHBI, CBA3b CPEIHEH KWHETHYECKOW DHEPTUW TEIUIOBOTO JIBIKCHHS
MOJIEKYJT ¢ aOCONIIOTHOM TeMmIlepaTypoi, MepBblii 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOrO 3apsia, 3akoH KylloHa, mpu 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTEeMAaTUYECKOE BBIPAKEHUE U YCIIOBUSA (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMITBI IEHCTBHS MAaIIWH, IPUOOPOB U TEXHHUYECKUX yYCTPOMCTB;
pas3inyarh yciaoBUs UX O€30MaCHOTO UCIIOIB30BaHUS B IOBCEAHEBHOM KU3HM,

BBIMOJIHATh SKCIEPUMEHTHI 0 HCCIEAOBAHHIO (DPU3MUYECKUX SBIEHUN U IPOLIECCOB C
UCTIOIF30BAaHUEM TPSAMBIX W KOCBEHHBIX HW3MEPEHHH, TMpH O3TOM  (OPMYJIHPOBATH
npoOnemMy/3ajlady W TUNOTE3y Yy4eOHOTO OKCIEpPUMEHTa, COOMpaTh YCTAHOBKY U3
IPEI0KEHHOT0 000PY0BaHUs, TPOBOIUTH ONBIT U (POPMYIUPOBATH BBIBOABI;

OCYILECTBIISATh MPSIMBIE W KOCBEHHBIE H3MEPEHUs (PU3UUYECKUX BEIWYHMH, INPH STOM
BBIOMPATh ONTHMAJBHBIN CITIOCOO W3MEPEHUs] W HWCIOJIh30BATh HM3BECTHBIE METOIBI OIEHKH
MOTPENIHOCTEN U3MEPEHU;

UCCIIEIOBaTh 3aBHCUMOCTH MEXIY (U3MYECKUMHM BEJIMYMHAMM C HCIOJIb30BAHUEM
OpSAMBIX U3MEPEHUil, MpH OSTOM KOHCTPYHUPOBaTh YCTaHOBKY, (PUKCHpPOBaTh pe3yJIbTaThl
MIOJTYYCHHOH 3aBUCHMOCTH (PM3MUYECKMX BEIMYWH B BHUJE TaOJHIl U TpadUKOB, JEIaTh BBIBOJBI
0 pe3yJIbTaTaM MCCIIEOBAHNUS;

coOuoiaTh MpaBuia 0O€30MacHOro TpyJAa MpU TMPOBEICHUM HCCIENIOBaHMA B paMKax
y4eOHOTO JKCIIEPUMEHTa, Y4eOHO-MCCIE0BATENbCKOM UM  TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHNEM U3MEPUTEIBHBIX YCTPONUCTB U JIaOOpaTOPHOro 000PyAOBAHNUS;

pemiate pacu€THbIE 3aa4d C SIBHO 3a/laHHOM (U3WYECKOM MOJENbl0, HCIOJIb3YS
¢u3nueckre 3aKOHBI M MPUHIUIIBI, HA OCHOBE aHaJN3a YCIOBHS 337ayll BHIOUPATh (PU3HUECKYIO
MOJIeNIb, BBIACHATh (PU3NUYECKHE BEIUYMHBI M (POPMYIbI, HEOOXOAMMbIE Ui €€ pelIeHHUS,
MIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyYEHHOTO 3HaYeHUsI (PU3NUECKON BEITHUNHBI,



pelaTh KayeCTBCHHBIC 3aJa4d: BBICTPAUBATh JIOTHYECKU HENPOTUBOPEYHMBYIO LIEMOUYKY
paccy’kKIeHU C OTIOPOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUYECKHE SBIICHHUS;

UCTONB30BaTh MPH PEUICHHH YYEeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIMOHHBIE
TEXHOJIOTUHM [UI IIOUCKA, CTPYKTYPUPOBAHHUS, MHTEPIPETAMN U IPEACTaBICHUS y4eOHOH u
HAY4YHO-TIONYJISIpHOW HMH(OpManuy, NOJYYEHHOM U3 Ppas3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJM3UPOBAThH MOJTy4aeMyI0 HHPOPMAILIUIO;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX yUEHBIX-(DU3HKOB B pa3BUTHE
HayKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIET0 MUPaA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUA 1O (HU3UKE B IOBCEJIHEBHOW JKU3HHU IS
obecrieyeHns 6€30MAaCHOCTH MPH 0OpaIeHHH ¢ TPUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH, IS
COXpPaHEHHS 3JI0POBbsI U COOJIOJICHUS HOPM SKOJIOTUYECKOTO MOBEICHUS B OKPYXKAOIIEeH cpere;

paboTaTh B IpYIIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATIBHBIX POJIEH, IUIAaHUPOBATh paboTy
IPYNIbl, palMOHAIBHO paclpelieNsiTh OO0S3aHHOCTM U IJIAHUPOBaTh JAEATENbHOCTh B
HECTaHJIapPTHBIX CUTYyallUsIX, aJleKBaTHO OLIEHMBATh BKJIAJ Ka)JOI'0 M3 yYaCTHUKOB TPYMIbI B
pelIeHrne paccMaTpUBaEMON TPOOIIEMBI.

K xonny oOyuenus B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 6a30BOM YPOBHE JIOJIKHbI
oTpakaTb c(HOPMUPOBAHHOCTb Y O0YUAIOLINXCS YMEHHIA:

JIEMOHCTPHPOBATh Ha MpUMeEpax pojib U MecTo (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOW KAPTUHBI MMPA, B PA3BUTHUH COBPEMEHHOM TEXHUKM M TE€XHOJIOTMM, B IIPAKTUYECKOU
NeSITebHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KAPTUHBI MUDA;

YUUTBIBaTh TPAHMULBl TPUMEHEHUS H3YYEHHBIX (U3UYECKUX MOJeNeil: TO4YeyHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SJ€pHas MOJEIb aToMa,
HYKJIOHHAs1 MOJIEJIb @aTOMHOTI'O SI/Jpa MPH pelleHnn GU3NYECKUX 3a/1ay;

pacrio3HaBaTh (U3MYECKHUE SBJIEHUS (IIpOLEecChl) U OOBACHATH UX Ha OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: BJIEKTpUYECKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJCHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
UHAYKIMS, JAEWCTBUE MAarHUTHOTO IIOJIE Ha MPOBOJHUK C TOKOM U JIBWXKYIIMHCS 3apsi,
3JIEKTPOMAarHUTHbIE KOJIEOAHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alUs CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U MICKYCCTBEHHAsl Pall0aKTUBHOCTb;

OIUCBHIBATh M3YYECHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOJMMOCTD PA3IMUHBIX CPEJ) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOIECCHI),
UCHONB3Ysl (U3NYECKUE BEIMYMHBL: DBJIEKTPUUECKUN 3apsl], cujga TOKa, ODJIEKTPUUYECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOE COMTPOTUBIIEHUE, Pa3HOCTh MOTEHIHANIOB, 3JIEKTPOABUKYIIas CUIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO Mouis, cwia Amnepa, cuia JlopeHia, MHIYKTHUBHOCTb
KaTYIIKH, SHEPTHs AJIEKTPUUYECKOr0 M MAarHUTHOTO MOJIeH, MepHoJ M 4YacToTa KojeOaHHH B
KoJ1e0aTeIbHOM KOHTYpE, 3aps] U CUjla TOKa B IPOLECCe TAPMOHMUYECKUX AJIEKTPOMArHUTHBIX
KosneOaHui, (hOKyCHOE pacCTOSHHE M ONTHUYECKas CHUjla JIMH3bI, MpPU ONUCAHUM MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIONB3YEMbIX BEIMYMH, WX OO0O03HAUEHUS M EIUHHIIBI,
yKa3bIBaTh ()OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMHU BeTUUUHAMM;

ONKCHIBaTh M3yUEHHbIE KBAHTOBBIE SBJICHHUS U TIPOLECCHI, HCIONB3Yd (U3HUECKUe
BEJIMYMHBI: CKOPOCTb 3JICKTPOMATrHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
UMIyinbc (OTOHA, TEPHOJ IMOJypaclaga, SHEPrus CBSI3M AaTOMHBIX siep, IpPU OMUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIOJIB3YEMbIX BEIUYMH, MX OO0O3HAUYeHUs U



€MHMIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE JAaHHYIO (PU3MUYECKYI0 BEIMUYUHY C JIPYTUMU
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHUE (PU3NUECKON BETMUMHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, UCIONB3Ys (pU3MUECKHE 3aKOHBI U
OpUHLOMIBL: 3akoH OMa, 3aKOHBI TOCIEAOBAaTENIbHOIO U MAPAICIBHOTO  COEIMHEHUS
MPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH 3JEKTPOMAarHUTHOM HMHAYKLUWH, 3aKOH
IPSIMOJIMHEMHOIO paclpOCTPAHEHUsI CBETA, 3aKOHBl OTPa)KEHUs CBETA, 3aKOHBI IPEIOMJICHUS
CBeTa, YypaBHeHHEe OWHITEWHAa I (GoTodd(deKTa, 3aKOH COXpPAaHEHUS JSHEPruM, 3aKOH
COXpAaHEHUS WMITYJIbCa, 3aKOH COXpaHEHHs DSJIEKTPUYECKOro 3apsiia, 3aKOH COXpaHEHUs
MaccoBOI'0 4YHCIa, MOCTyJaThl bopa, 3aKOoH pajMoOaKTUBHOTO pacnajaa, MpH STOM pa3inydaTrh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4eCKOEe BBIPAKEHUE W YCJIOBHUS (TPaHHULIBL,
o0jacTh) IPUMEHUMOCTH;

OTIpEe/IeNIATh HAIPaBJIICHWE BEKTOpA MHIYKIWU MAarHUTHOTO TOJISi MPOBOJAHHKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenia;

CTPOUTh U OIUCHIBATH N300paKEHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajoM, TOHKOM JIMH30M;

BBIMOJIHATh SKCIIEPUMEHTHI IO HWCCICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX M KOCBEHHBIX HW3MEpEHHil: mpu 3ToM  (HOpMyIHpOBaTh
npobiieMy/3agady W TUIOTE3y Y4eOHOro SKCIIEpUMEHTa, COOUpaTh YCTAaHOBKY U3
IPEIOKEHHOTO 000PYI0BaHUs, TPOBOIUTH ONBIT U (HOPMYITHUPOBATH BHIBOKI;

OCYILECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHHS (PHU3UYECKUX BEIWYHMH, IMPH STOM
BBIOMpaATh ONTUMANbHBI CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOTPENIHOCTEeH U3MEPEHMUIA;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEIMYHMH C MCIIOJIb30BAaHUEM IMPSIMBIX W3MEPEHUN:
IpU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (PMKCHPOBATH PE3yJbTAaThl MOJYYEHHOH 3aBUCHUMOCTH
¢u3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKoB, [AenaTh BBIBOABI 10 pe3yJibTaTaM
UCCIIEIOBAHMSI,

coOnrofarh mnpaBuia O€30MacCHOrO TpyJa MpU MPOBEACHHM HCCIEIOBAaHUN B paMKax
y4e0HOrO0 OSKCIIEpUMEHTA, Y4eOHO-UCCIENOBATENILCKOM M TMPOEKTHOW JESTENIbHOCTH C
UCTOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U 1aO0OpaTOpHOro 000pYyI0BAHUS;

pewmiatb pacu€THblE 3aJaud C SIBHO 3aJJaHHOM (U3MUECKOW MOJIENbIO, HCIONb3Ys
¢u3nyeckue 3aKOHbI ¥ MIPUHIIMIIBI, HA OCHOBE aHaJlM3a yCJIOBHS 3a/ladll BHIOMPATh (PU3NUECKYIO
MOJieb, BBIACNATh (U3NYECKUE BEIMUMHBI U (QOpPMYJIbl, HEOOXOIMMBbIE s €€ peleHus,
IPOBOJUTH PAcUYEThI U OLIEHUBATh PEAIbHOCTH MOJyUYE€HHOI'O 3HAaU€HUs! (PU3MUECKON BETUYMHBI;

pelaTh KayeCTBEHHBIE 33Jaud: BBICTPAUBATh JIOTMUECKU HENPOTHUBOPEUYMBYIO LIEMOYKY
PacCyXJIEHUI ¢ ONOPO¥ Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

UCIIONIb30BAaTh NPU  pPELIEHHMH Y4YeOHbIX 3aJad COBPEMEHHblE HH(OPMAIMOHHBIE
TEXHOJIOTUU Ul TIOMCKA, CTPYKTYPHPOBAHHWS, MHTEPIIPETAMH U TPEICTaBICHUS y4eOHOH u
HAYYHO-TIONYJISIpHOW HMH(OpMAIMM, NOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOJIyYaeMyto HH(pOpMaIHIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUUECKUX YCTPOICTB, pa3anyarh
yCIIOBHS UX 0€30MacHOT0 MCII0JIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

IPUBOAUTH NMPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX yU€HBIX-(DU3MKOB B pa3BUTHE
HayKH, B 00bSICHEHHE TIPOIIECCOB OKPYXKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAHMUA 10 (U3UKE B TIOBCEAHEBHOW IKU3HU IS
oOecrieyeHus O€30MaCHOCTH MPpH OOpAIeHUHU C TPHOOpaAMH U TEXHUUECKUMH YCTPOUCTBAMH, JJIS
COXpaHEHHMS 3JI0POBbsI U COOJIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKAroIlel cpere;



paboTaTh B IpYMIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIEH, IIIAHUPOBATh paboOTy
TPYNIIbI, pAIlMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W IUIAHUPOBATh JICATEIIBHOCTH B
HECTaHJAPTHBIX CUTYyalMsIX, aJleKBaTHO OLIEHMBATh BKJIAJ Ka)JIOI'O M3 yYaCTHUKOB TPYMIbI B
pelleHne paccMaTpUuBaeMoOi IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIe
Ne ni/mm P Kourposbubie IIpakTHyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchbl
Paznen 1. DU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
1.1 ®wu3nKa 1 METOABI HAYYHOTO MTO3HAHUS 2 0 0 y4eOHbIe TocoOus
Htoro no pazneny 2
Paznean 2. MEXAHUKA
2.1 Kunemaruka yueOHbIe TOCOOHS
2.2 Jnnamuka HOP
2.3 3aKOHBI COXPAHEHUS B MEXAHHKE y4yeOHOoe 000pyI0BaHNE
Hroro no paszneny 18
Pazgen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM 9 0 1 MYJIbTUMEIUIHBIN
' TEOpHH HPOEKTOP
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1 0 MIPE3CHTAIHS
33 ArperaTHble COCTOSHUS BEIECTBA. 5 0 0 1OP
®da3oBble MEPEXOabI
Hroro no pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
4.1 DNeKTpoCcTaTHKA 10 y4eOHOe 000pyI0BaHNE
4.2 [TocTostHHBIN 25eKTprUyecKkuil TOK. TOKU B 12 1 yueOHOE 000pyIOBaHUE




Pa3IMIHBIX Cpeaax

Hroro no pazmeny 22
PeszepBHoe Bpems 2
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Kontposbubie IlpakTnyeckue
n/n Bceero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
CroOoaHoe majieHre. Y CKOpeHue
1 1 0 0 yeOHBIE ITOCOOMS
CBOOOIHOTO MaJIeHUs 04.09.2023 Y
dusuka — Hayka o npupoje. Hayunrie
2 Y pHpo Y 1 0 0 MIPE3CHTALIUH
METO/IbI TIO3HAHUS OKPYKAIOIIIET0 MUPa 05.09.2023
Pois 1 MecTo ¢pu3nku B popMHPOBAHUHU
3 COBpPEMEHHON HAayYHOH KapTHHBI MUpPA, B 1 0 0 Mpe3eHTaLus
P ' Hay P P 11.09.2023 P .
MIPAKTUIECKON JCSITEILHOCTH JTFOACH
Mexanudeckoe IBIKEHHUE.
OTHOCHUTEBFHOCTh MEXAHUYECKOTO
4 1 0 0 y4eOHbIe TOCOOUS
neuxenus. [lepemenienue, ckopocTs, 12.09.2023
YCKOpEHHUE
5 PaBHOMEpHOE NPAMOJIMHENHOE IBMKEHUE 1 0 0 0
pHoe 1p s 18.09.2023 P
PaBHOYyCKOpEHHOE MTPSMOTUHEIHOE
6 1 0 0 yeOHbIE TOCOOUS
NIBIOKEHHE 19.09.2023 y
Kpusonuneiinoe nsuxenue. J[BuxeHne
7 P ie A 1 0 0 y4eOHbIE TOCOOHS
MaTepUaIbHOU TOUKHU M0 OKPY>KHOCTH 25.09.2023
[Tpunanmn otHOCUTENbHOCTH [ anumes.
8 HMueprinansHbIe CUCTEMBI OTCYETA. 1 0 0 Y4eOHsbie 10CO0Us
b 26.09.2023
[IepBe1it 3ak0oH HproToHA




Macca tena. Cuia. [lpunnun

9 CYIEpIIO3UIMK CHII. BTOpO# 3aK0H 02102023  TPe3eHTAlMM
HproToHa 111 MAaTePUAIBHON TOUKH "
Tpernii 3akoH HproTOHA 1U11
10 y4eOHbIe Tocoous
MaTepHaIbHBIX TOUEK 03.10.2023
1 3aKOH BCEMUPHOTO TAroTeHus. Cuna
10
TsokecTH. [lepBas kocMuueckast CKOPOCTh 09.10.2023 P
yeOHOe
12 Cuna ynpyrocrtu. 3akoH ['yka. Bec tena 4
10.10.2023  obGopynoBanue
Cuna tpenusi. KoapdummenT tpenus. 5
yeOHOe
13 Cuna conpOoTUBJIEHUS IIPU IBUKEHUU TeJa Y
16.10.2023  oGopynoBaHwme
B )KMJIKOCTH HJIU Ta3e
[TocTynaTtenbHOE U BpalIaTeIbHOS
JBUKCHHUE a0COIOTHO TBEPAOTO Tea.
14 LHOP
MowmenT cuinbl. [lnedo cuibl. YcenaoBus 17.10.2023
paBHOBECHS TBEPAOTO TElla
Hmnysnabc MaTepranbHONW TOUKH, CUCTEMBI
15 MaTepHabHBIX TOUeK. IMITyJIbC CHJIBI. MYJIbTUMEUHHBIN
3aKoH cOXpaHEeHMs UMITyJibca. PeakTuBHOE 23.10.2023  mpoekTop
JBYKEHUE
Pabora u moutHoCTh cuitbl. Kunernueckas
16 SHeprus MatepuaabHOW ToukH. Teopema 94.10.2023 y4eOHbIe Tocoous
00 U3MEHEHUHN KMHETUYECKOI SHeprun o
[TorennmansHast sHeprus. [loreHnmnanbHas
SHEprus ynpyro aeGopMupoOBaHHOMN
17 p ynpy (popmup MPE3ECHTALIMS
npyxuHsl. [loreHnnanbHas sHeprus Tena 06.11.2023
BOJIN3M IOBEPXHOCTH 3eMITU
18 [ToTennuanpHbIe U HEIOTEHIIUATLHBIE y4ueOHOe




cwibl. CBsI3b paOOTHI HEMOTCHIIUATHHBIX
CHJI C U3MEHEHHEM MEXaHUYeCKOH
SHEPIUU CHCTEMBI Tell. 3aKOH COXPaHCHHS
MEXaHUYECKOW FHEPTUU

07.11.2023

obopymoBaHue

19

Jlaboparopuas padota «VccienoBanue
CBs3H1 pa6OTBI CHUJIbI C UBMCHCHUEM
MEXaHUYECKOM YHEPTUH Telia Ha IPUMEpPE
pacTsHKEHHSI PE3UHOBOTO XKIyTay

13.11.2023

yaebHoe
o0opyaoBaHue

20

KonTponbhas padbota no teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXPAHEHHUS B MEXaHUKE

14.11.2023

TECT

21

22

23

OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
KUHETHUYECKON Teopuu. bpoyHOBCKOE
nerxkerue. Auddys3us

XapakTep ABUKEHUS U B3aUMOJICVCTBUS
4yacTull BeuiecTsa. Moenu cTpoeHust
ra3oB, JKMJKOCTEU U TBEPIBIX TEN
Macca monekyin. KonuuecTBo BemiecTsa.
[TocTostHHas ABoraapo

20.11.2023

21.11.2023

27.11.2023

yaebHoe
obopyoBaHue

y4eOHbIE TOCOOHS

TECT

24

25

26

TenmoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [llkana temneparyp Llenscus

WUneanbusriii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

AOcomoTHas TeMIeparypa Kak Mepa
CpeaHel KHHETUYECKON dHEPTUU
JBUKEHUS MOJIEKYJI. Y paBHEHHUE
MenpeneeBa-Knaneiipona

28.11.2023

04.12.2023

05.12.2023

y4eOHbIe TOCOOUS

MMpe3CHTalnn

y4eOHBIE TOCOOHS

27

3akoH /lampToHa. ["a30BbIC 3aKOHBI

yueOHOe




11.12.2023  oGopynoBaHwme
JIaGoparopHas pabota «MccnenoBanue
28 3aBHCUMOCTH MEXJy IapaMeTpaMu yueonoe
y 12.12.2023  oGopynoBanue
COCTOSIHUS Pa3peKEHHOTO Ta3a
W3onpoueccs! B UA€AIBHOM ra3e U ux
29 TECT
rpadguvecKoe mpeacTaBIeHNe 18.12.2023
BnyTtpeHHss sHeprus
TEPMOIMHAMHUYECKON CUCTEMBI U CIIOCOObI
30 e€ n3MeHeHus. KonnyectBo TEIIIOTH U 1012 2023  'PeseHTaLMM
pa0ota. BHyTpeHHss sHeprus
OJTHOATOMHOT0 UJEaIbHOI0 rasa
31 B
UJIbI TEIUIOTIepeIavun 08.01.2024 OP
VY nenpHas TEMIOEMKOCTh BEIIECTBA.
32 KOJ‘II/I‘IGCTBOUTGHIIOTI)I MIpH TeTUIoNepeaaye. 09.01.2024 y4eOHbIEe TOCOOUS
AmabaTHBIN mpoIecc
33 IIepBbIil 3aKOH TEPMOAMHAMUKH U €TI0 MYJIbTUMEAUNHBIN
IIPUMEHEHHE K U30IIpoLeccam 15.01.2024  mpoekTop
34 Heo6pevm/1MOCTb IPOIIECCOB B MIPHUPOJIE. y4eGHbIe T0cOGHA
BTopoii 3ak0H TEpMOIMHAMUKH 16.01.2024
[Tpunun nevicteus u KII/ TernmoBoit
35 MaITuHBI 22.01.2024 yHeOHEIE 10CO0HS
36 K KII
uxn Kapno u ero KIIJ{ 93.01.2024 op
DKOJOrH4ecKHe MpoOIeMbl MYJIbTUMEANINHBINA
37
TETUIOHEPTETUKHI 29.01.2024  mpektop
38 O6o06matonuit ypok «MosnekysipHas Tect
¢usuka. OCHOBBI TEPMOTUHAMUKI 30.01.2024




KonrponsHas pabora o teme

39 «MonekymnspHas ¢puzuka. OCHOBBI TeCcT
ymapHas 05.02.2024
TEPMOJIUHAMHKIY
40 [TapooOpa3zoBanue U KOHACHCAIHS. yaebHoe
Vcnapenue u KuneHue 06.02.2024  oGopynoBanue
AOCOIIIOTHAS 1 OTHOCHTENBbHAS BIAXKHOCTb JIEMOHCTPAIIHOHHOE
41 .
Bo3ayxa. HaceleHHsbIit map 12.02.2024  oGopynoBaHue
TBépnoe Teno. Kpucramimyeckue u
amopdHbIe Tesa. AHU30TPOIIHS CBOWCTB yaeOHoe
42
KpuCTAILI0B. JKHIKHUE KPUCTAILIBI. 13.02.2024  o6opynoBanue
CoBpeMeHHBIC MaTepUAIIBI
[TnaByieHre U KpucTaUTH3ANKS. Y JelIbHAs y4aeOHOe
43
teruiorta miasneHus. Cyomumarus 19.02.2024  oGopynoBanue
44 YpaBHEHHE TEIJIOBOTO OamaHca qeOHBIC TOCOOUS
p 20.02.2024 7
45 DnexTpu3anus Tel. DNeKTPUIECKU 3apsil. y4ueOHOe
JIBa BU/a 2IEKTPUUYECKUX 3apsI0B 26.02.2024  obopynoBaHue
[TpoBOAHWKY, TUIIEKTPUKH U
46 MTOJTYTIPOBOTHUKH. 3aKOH COXPaHEHUSI Mpe3eHTalns
YHPOBOA P 27.02.2024 P
ANEKTPUYECKOTO 3apsaa
B3aumopeiictBue 3apsnoB. 3akoH Kyona.
47 y ) y4e6GHBIE TOCOOuS
ToueuyHbIif SIEKTPUUECKUAN 3apsi 04.03.2024
Hanpssk€HHOCTB 2JIEKTPUYECKOTO MOJIS.
48 [TpuHIMI Cyneprno3uIiuu MEKTPHIESCKUX Mpe3eHTAINH
DI CyTIEPTOSHIN P 05.03.2024 PRI
noJteit. JInHuM HanpsHKEHHOCTH
Pabota cuit 3IeKTpOCTaTUYECKOTO MOJIs.
49 y4eOHBIe TOCOOHS
[ToTenuuan. Pa3HOCTh NOTEHIIMAIOB 11.03.2024
50 [TpOBOIHHUKH M TUIIEKTPUKH B 1op




QJICKTPOCTATUYCCKOM I10JIC.
HI/IBHCKTpI/I‘ICCKaﬂ IIPOHUIIACMOCTD

12.03.2024

N y4aeOHOe

o1 OnekrpoémkocTh. Konaencarop 18.03.2024  obopynosame
DNeKTPOEMKOCTH MIIOCKOTO KOHJIEHCATOPA.

52 op
DHeprus 3apsHKEHHOT0 KOHJIEHCATOpa 19.03.2024
JlaGopatopnas pabora "HM3mepenue yaebHoe

53 " "

AIEKTPOEMKOCTH KOHACHCATOpa 08.04.2024  oGopynoBaHue
[TpuHIMIT NECTBUS U IPUMEHEHUE
KOH/ICHCAaTOPOB, KOMTUPOBAIILHOTO

o4 anmnapara, CTpyHHOTO IpUHTEPA. 09.04.2024 y4eOHbIe TocoOus
DneKTpocTaTUYeCKas 3aluTa. 3a3eMIIeHre
ANEKTPONpUOOPOB
DNEeKTpUUECKUN TOK, YCIIOBUS €r0

55 cymectBoBaHusl. [loctosHHbIM ToK. Cuna yueOHOe
toka. Hanpshxenue. ConpoTuBieHue. 15.04.2024  obopynoBanue
3axon OMa AJis yyacTKa Lenu
ITocnenoBarenbHOE, NapaieNbHOE,

56 CMEIIaHHOE COeTUHEHNE TIPOBOHUKOB. yaeOHoe
JlabopaTtopHas pabota «M3yuenue 16.04.2024  oGopynoBaHwme
CMEIIAaHHOTO COCTMHEHUS PE3HUCTOPOBY

57 PaboTa 1 MOLTHOCTH 3EKTPHUUECKOTO Tect
ToKa. 3akoH Jlxoyns-Jlenna 22.04.2024
3akon Oma i MOJIHOH (3aMKHYTOH)
anekTpuueckoi nenu. Koporkoe

58 3aMblkaHue. JJaboparopHas padora yueonoe

23.04.2024  oGopynoBaHue

«M3mepenne D/1C ucToYHMKA TOKA U €r0
BHYTPEHHETO CONPOTHUBIICHUS




59

DNEeKTPOHHAs TPOBOIUMOCTD TBEPIBIX
METaJUIOB. 3aBUCUMOCTb COITPOTHUBIICHHS
METaJUIOB OT TEMIIEPaTypHI.
CBepXITpoBOIMMOCTh

29.04.2024

y4eOHbBIC TTOCOOHS

60

DnexTpuueckuil Tok B Bakyyme. CBolicTBa
JIEKTPOHHBIX ITYYKOB

30.04.2024

MpEe3EHTaLNs

61

62

63

64

[TonynpoBOAHUKH, UX COOCTBEHHAS U
IIpUMeCHas poBoauMocTh. CBoMcTBA Pp—
n-nepexoxa. [lonynpoBoiHUKOBBIE
puOOpPbI

DIEeKTpUYECKHI TOK B pacTBOpax U
pacrmiaBax 3JeKTPOJIUTOB.
DNEeKTPOIUTUYECKAS AUCCOLUALIMS.
DneKkTpon3

DNEKTPUUECKUH TOK B ra3ax.
CaMoCTOSATENbHBIN U HECAMOCTOSTENbHBIN
paspsan. Monnus. [Tnazma

DneKkTpudeckue Npudopsl U yCTpOIcTBa U
UX NpakTudeckoe npumeHenue. [Ipasuiia
TEeXHUKH 0€30MacHOCTH

06.05.2024

07.05.2024

13.05.2024

14.05.2024

IIPE3CHTALNS

y4eOHBIC TTOCOOHS

Mpe3CHTAl A

yuebHoe
o0opynoBaHue

65

O6o0mmaromuii ypok «JIeKTPOIUHAMUKA

20.05.2024

TECT

66

67

KonrtponsHas pabora o teme
«Qnektpocratuka. [locTostHHBIN
INEKTPUYECKUI TOK. TOKHM B pa3iIM4HbIX
cpenax»

Pezepublit ypok. KonTposibHas paboTa 1o
TeMe "DIIeKTpoiMHaMuKa"

21.05.2024

27.05.2024

TECT

TECT




68

PezepBHblit ypok. O000maonmii ypox mo
temam 10 knacca

28.05.2024

MpE3EHTALNU

OBIIEE KOJIMYECTBO YACOB 110
[NPOT'PAMME

68




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» ®usuka, 10 kimacc/ Maxumes I'.4., Byxosnes b.b., Corckuit H.H. mox
penakiueit [TapdpentreBoii H.A., AkninonepHoe obmiecTBo «M31aTeancTBo

((HpOCBGHICHHe»

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

pa3pabOTKH NOYPOUYHBIX IJIAHOB

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1IOP
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