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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHM U TpEeOOBAHUN K pe3ylbTaTaM
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOUN MporpaMmsbl, npenctraBieHHbIX B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON paboueil MporpaMMbl BOCIHUTAHHS H
KOHLIETIIIUMA TIpernojiaBaHusi ydyeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu denepanuu, pEATU3YIOLINX OCHOBHEIE
o0Opa3oBaTeNbHbIEC TPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuUHBI Mupa oOydawommuxcs 10-11 kmaccoB mpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYyeT TpeboBaHusim ®I'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPeIMETHBIM pe3yJibTaTaM
OoOy4eHHMs, & TAKXE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBs3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Yy4E€OHBIMH TMpeaMeTramMu. B Hel
OTIPENIENAIOTCA OCHOBHBIE LIETM U3Y4YEHHUs] (PU3UKHU HA YPOBHE CPEIHEro OOLIETO
o0Opa3oBaHusl, TUIAHUPYEMbIE PE3yJIbTaThl OCBOCHUSI Kypca (PU3HUKU: JIUYHOCTHBHIE,
MeTanpeIMEeTHbIC, MPeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIIOYACT:

e IUJIAHUPYEMBbIE PE3YJIBTAThl OCBOCHHS Kypca (PU3KMKH HA 0a30BOM YPOBHE, B

TOM YHCJIE TIPEIMETHBIC PE3YJIbTATHI M0 T0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1no rogaM o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHCTEMY
3HaHWM 00 okpyxkaromiem mupe. [IkoabHBIN Kype GU3NKU — cHCTEMOOOpas3yomuii
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomued. Mcmosb3oBaHME W aKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUW  OMpeNeNseT XapakTep W pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TMOJIyYeHHUS HOBBIX MAaTE€pHalOB C 3a/laHHBIMU CBOMCTBAMHU U JIPYTHUX.
N3yyenune (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydarommuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTH
HAyYHBIA METO]I TO3HAHUS MPY BHITIOJIHEHUN UMHU YI€OHBIX UCCIIEIOBaHUMH.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOKEH pAI UACH, KOTOpble MOXXHO paccMaTpUBaTh KaK MPUHIIMIBI €ro
MOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTWUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KAK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (QU3HKU
o0benUHEH BOKpPYr ¢usnyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupoOBaHUE TPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
oJie.

Hoes eymanumapuzayuu. EE peanuzanuss mnpeanosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIHaIa (PU3NYECKONW HAyKH, OCMBICICHUE CBS3M Pa3BUTHUS
¢u3uKkn Cc pa3BUTHEM OOIIECTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢dusuku mpeamnonaraer
3HAKOMCTBO C IIMPOKUM KPYI'OM TEXHHYECKHX M TEXHOJIOTMYECKUX IMPHIOKECHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM Mpo0JemMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
npo6JieM pallMOHAIBHOTO MPUPOIONIOIb30BAHMS U SKOJIOIMUECKO 0€30MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOILero
oOpa3oBaHus SBIAIOTCS (DU3MUECKUE TeOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI GU3NYECKON TeopuH, posin GyHIaMEHTAIbHBIX 3aKOHOB U
IOPUHIMIOB B  COBPEMEHHBIX MPEACTABICHUAX O IMPUPOAE, TPaHMIAX
IPUMEHUMOCTH TEOPUHM, JJI1 OIMCAaHWSA €CTECTBEHHO-HAYYHBIX SIBJICHHA U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN TOJIX0J B Kypce (U3UKU Pean3yeTcs Mpexie
BCEro 3a CYET OpPraHM3alliU SKCIEPUMEHTAILHON AESITeTbHOCTH O00YyYaromnXcs.
Jlnst  6a3oBoro ypoBHsA Kypca (U3UMKH — OTO HKCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB M JIA0OpaTOpPHBIX pPadoT,
KOTOpbI€ B Iporpamme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUYCHUYECKUX
IpaKkTUYECKUX padoT. BhigeneHne B yka3aHHOM MepeyHe J1abopaTopHBIX padoT,
IPOBOJUMBIX JJII KOHTPOJS M  OLEHKH, OCYIIECTBIAETCS yYaCTHUKaMH
0o0pa30BaTeNBbHOrO IMpoliecca HCXOAd U3 OCOOCHHOCTEH IJIaHUPOBAHUS WU
ocHalleHus kabunera ¢Qusuku. Ilpu »s>TOM oOecneunBaercs OBJIAJACHHE
OOy4alOIIMMHUCS YMEHUSIMU TPOBOJUTH KOCBEHHbIE W3MEPEHHUs, HCCIETOBaHUS
3aBUCHUMOCTEH (PU3MYECKMX BEIUYMH U IIOCTAHOBKY OIBITOB IO TPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonpiioe BHUMaHWE YNIENAETCA PEUIEHUI0 PAcYETHBIX M KAYE€CTBEHHBIX
3amad. [Ipu 3TOM s pacuy€THBIX 3a/1a4 TPUOPUTETOM SIBISIOTCS 3aJayd C SIBHO
3aJlaHHOM (PU3UYECKOI MOJIEIIbIO, MO3BOJISIIOIIUE TPUMEHSATh U3YUYEHHBIE 3aKOHbBI U



3aKOHOMEPHOCTH KaK M3 OJHOro pasziena Kypca, TaK U WHTErpUpYys 3HAHUS W3
pa3HbIX pa3nenoB. /(s KayecTBEHHBIX 3a/1ad IPHUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
OOBsICHEHHE TPOTEKaHUs (PU3MYECKUX SIBICHUH M TPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOytonue BhIOOpa (U3MYECKON MOAENU MJig CUTYallMH MPaKTUKO-
OpPUEHTHUPOBAHHOI'O XapakTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOECeUYeHHI0 y4yeOHOro mpolecca 0a30BbI YpOBEHb Kypca
(bU3HMKK Ha ypOBHE CpeIHEro 00111ero 00pa3oBaHus TOJKEH U3y4aThes B YCIOBUAX
peAMETHOro KaOuHeTa (U3HKU WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MpPEAMETOB €CTECTBEHHO-HAYYHOIro IMKia. B kaOuHete (DU3UMKU JOJKHO OBITh
HeoOXouMoe J1abopaTopHoe O0OOpYyIOBaHUE [Ji BBIMIOJHEHUS YKa3aHHBIX B
nporpamMme mo (pU3MKe YUEHHUYECKHX MPAKTHUYECKUX padOT U JIEMOHCTPAIIMIOHHOE
o0opy10BaHHE.

JleMoHCcTpallMOHHOE  00Opy/i0BaHUE (DOpMUPYETCS B COOTBETCTBUU C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JEMOHCTpAMid st
UCCJICIOBAHMUSI  M3Yy4YaeMbIX  SIBICHUW W  MPOIECCOB, OMIIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TMPUMEHEHHI.

JlaGopatopHoe 00OpyIOBaHHE [JIi YUYCHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTcss B BUJE TEMAaTUYECKHX KOMIUIEKTOB M OOECHEeuMBAETCs B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX OOydJammmxcs. TeMaTH4ecKue KOMILUICKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
HU3MEPUTEILHBIX CUCTEM B BUJIE [IU(PPOBBIX J1A0OPATOPHUIA.

OCHOBHBIMM LEJIAMHU U3y4€HHUS PU3UKHU B 001IEM 00OpPa30BAHUM SIBIISIFOTCSA:

e (opMupoBaHHE HUHTEpeca M CTpEeMJICHHs] OOYYalOIIHUXCS K HaydHOMY
W3YUYCHUIO TPUPOJIbI, PAa3BUTHE WX HHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]ie TO3HAHUSA U (POopMUPOBaHUE
UCCJIEI0BATENHLCKOTO OTHOIICHUSI K OKPYXKAIOIIUM SIBICHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PECHHS KaK pe3yibTara W3YYCHUS
OCHOB CTPOCHHMS MaTepuu U pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (dopMmupoBaHHE yYMEHHUU OOBICHITH SBICHUS C HCIOJH30BAHHEM
bu3HYeCKUX 3HAHUA U HAYYHBIX JI0Ka3aTEIbCTB;

e (opmupoBanme mpencTaBICHUNA O PONHM (PUBMKHU JJIS PA3BUTHS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTrxeHne 3TUX lenei 00ecrednBaeTCsl pelIeHUeM CIEIyIOMNUX 3a71ad B

npoliecce u3yyeHus Kypca GU3NKy Ha YpOBHE CPEHEro 00IIero o0pa3oBaHus:



e TmpuoOpeTeHWe  CHUCTEeMBI  3HaHMH 00  o0mmx  (U3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHSIX, BKJTFOYAsI MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHMe yMEHHN TPUMEHATH TEOPETUUYCCKUE 3HAHWUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
MPAKTUYECKUX PEIICHUN B MMOBCETHEBHOM KU3HU;

e OCBOGHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3anne GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPUHITUIIOB JECUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJIAJICHUE METOJIaMH CAMOCTOSITEFHOTO TUTAHUPOBAHMS W TPOBEACHUS
(GU3NYECKUX SKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuu MHGOPMAIIHH,
OTIpeeNICHHS TOCTOBEPHOCTH MOTYUYEHHOTO PE3YIIbTaTa;

e CO3JIaHHE YCJIOBHM JJIsi Pa3BUTHS YMEHHUI MPOEKTHO-HUCCIEA0BATEIbCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha usyuenue ¢Qusuku (0a30BbI YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro

oOpazoBanus oTBoauTcs 136 vacos: B 10 kinacce — 68 yacoB (2 yaca B HEACIIO).

[Ipennaraempiii B mporpamMmme 1o (QU3MKE TepeueHb J1abopaTOpPHBIX U

MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JEJNaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYE€TOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yUaroIUXCS.



COJEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O O3HAHUSA

®dusnka — Hayka o npupone. HaydHble METOABI NO3HAHUSA OKPY’KAOILETO
Mupa. Ponb DJKCrepuMeHTa M TEOPUM B IMPOLECCE MO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnveckre 3aKOHbI U TEOpPHUH. ['paHUIBI MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyHIMI COOTBETCTBUA.

Ponb u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U IUQPOBBIE U3MEPUTENbHBIE TNPUOOPHI, KOMIIBIOTEPHBIE
JATYHKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMXKeHHE. OTHOCUTETBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHHUE MaTe€pUaJbHOW TOYKHM, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOEe IBIkeHue. [ 'paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TMepeMelIeHus
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBobogHOE nageHre. Y CKOpeHHe CBOOOIHOTO MMaICHUS.

KpuBonuueitHoe  nBwxeHWe. [[BukeHWEe  MarepualibHOM TOYKHA 1O
OKPYKHOCTHU C MOCTOSSHHOM MO MOJYJIKO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAS
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpOIICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTteMbl OTCU€Ta, WLIKOCTPAIUMS KUHEMATUUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeoOpa3zoBanne TBMIKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yX€e U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenne aBWKEHHS Teja, OPOIICHHOrO TOJA YIioM K TOPU3OHTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hamnpagiienne ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEACIEHNUS MTHOBEHHOM
CKOpPOCTH.

HccnenoBanne COOTHOLICHHS MEXAY NYTSIMH, MPOUJCHHBIMU TEJIOM 34
MOCJIEAOBATEIbHBIE paBHBIE IPOMEXKYTKA BPEMEHHM TIPU PAaBHOYCKOPEHHOM
JBH>)KECHUU C HAYaIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHUS [IapUKa B BI3KOU JKUIKOCTH.

N3yueHnne nBUXKEHUS Tella, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['anmunes. IlepBelii  3akoH  HbrotoHa.
NuepruanbHble CUCTEMBI OTCYETA.

Macca Ttena. Cuna. Ilpunnun cynepnosunnu cui. Bropoit 3akon HeroToHa
JUUIs. MaTEpUaIIbHOM TOUKHU. Tpetnit 3akoH HproTOHA 1711 MaTe€pUaIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tspkectu. llepBas kocmumueckas
CKOpOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunbl Tpenus (mokosi, CKoabxeHus, kauenust). Cumna tpenus. Cyxoe
Tpenue. Cuia TpeHHs CKOJbXEHUs U cuiia TpeHus nokosi. Koadduiment Tpenus.
Cuiia conpoOTUBIIEHUS MPU JIBU)KEHUU TEJa B KUJKOCTH UIIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIKEHUE a0COIFOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
pPaBHOBECHUS TBEPIOIO TEJIA.

TexHn4ecknue yCTpOWCTBA W NPAKTUYECKOE MPUMEHEHUE: TMOIIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHll.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAeOpMaliuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUS.

VY cioBus paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3yuyenue aBuxkeHUs: Opycka 1o HaKJIOHHOU MJIOCKOCTH.



HccenenoBanre 3aBUCHMOCTH CHIJI YIIPYTOCTH, BO3HUKAIOIIMX B NPYKUHE U
pEe3MHOBOM 00pasiie, OT uxX JAehOopMaIIvH.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpalICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmiynbc MaTepuaabHOM TOYKHM (Te€na), CUCTEMbl MaTE€pPHAIBbHBIX TOYEK.
HMIiynbC cuiibl 1 U3MEHEHHME HMITYJIbCa TEJA. 3aKOH COXPAHEHUS HUMIIYJIbCA.
PeakTuBHOE IBM)KECHHE.

PabGora cuibl. MOIIIHOCTE CHIIBL.

Kunernueckass 3Heprusi MarepuaibHOW TOUku. Teopema 00 HU3MEHEHUH
KUHETUYECKOUW SHEPTUMU.

IloreHunanbHas DHEPIusl. IloTreHunanbHas JHEPIUs yIpyro
nepopMupoBaHHOM  mpyxuHbl. [loTeHumanbHas  SHeprus Teida  BOIU3HU
ITOBEPXHOCTH 3€MJIH.

[loTeHnmanbHple W HE NOTEHIHAIbHbIe cuibl. CBA3b pabOThl  HE
MNOTEHIUAJIBHBIX CUJI C U3MEHEHUEM MEXaHMYECKOM DHEPTUH CHCTEMBI TEJl. 3aKOH
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyecknue yCTpOMCTBA M NPAKTHUYECKOE NMPUMEHEHUE: BONOMET, KOMED,
MPYKUHHBIN UCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTruBHOE IBHXKEHUE.

[lepexoq NOTEHIMATLHON SHEPTUU B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydyeHne abCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJHWHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanuie cBsi3u pabOThl CHIIBI C U3BMEHEHHEM MEXaHWYECKON SHEpPIruu
TE€JIa Ha PUMEPE PACTSKEHHS PE3UHOBOTO JKI'yTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddys3us. Xapaktep ABUKEHUS W
B3aMOJEUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI Tra3oB, XHUIKOCTEU H
TBEPABIX TET U OOBSICHEHHE CBOWMCTB BEILIECTBA HA OCHOBE ATHX Mojelneil. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u €€ usmepenue. lllkana temmeparyp
Llenbcus.



Mopnens  uneanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpellHEe KWHETUYECKOM SHEpPruM TEIUIOBOrO JBMKEeHHs vacTul rasa. l[llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon JlanbToHa. M3omponiecchl B UACaIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe NpeacTaBICHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3o0bapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIINE JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUI.

OnpeIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMMO/ICHCTBUSI.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/a.

OnbITEl, WUIIOCTPUPYIOIINE YpPAaBHEHHUE COCTOSHHUS UJCATBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTU MEXAY MapaMeTpaMu COCTOSIHUS pa3pe:KeHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmonuHamuueckass cucrema. BHYTpeHHsAS 3HEpPruss TEPMOJIMHAMHYECKOU
CUCTEeMBI U crIocoObI e€ n3mMeHeHus. KonnuecTBo TeIioTel U pabota. BHyTpeHHsIs
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Teruonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKITUS, U3JTydeHHUE. Y IeJIbHAs TEIIOEMKOCTh BEIECTBa.
KosruecTBo TEIIOTH pH TEIIONEpEIaye.

[Tonsitue 006 ammabatHomM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[IpuMeHeHue TepBOro 3aKOHA TEPMOJMHAMHUKHU K u3omporeccaMm. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmoauHamMuku. HeoOpaTtuMocTh MPoIeccoB B MPUPO/IE.

TeruoBpie  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanuss SHEpPrHUM B TEIUIOBHIX MamuHax. Kod(p@UIMEeHT MoiIe3HOro
nevctBus TtemioBoil mamuHbl. [ukn KapHo u ero ko3¢ @uIMEHT MOJIE3HOTO
JEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIIOIHEPTETUKHU.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MeHeHne BHYTpEHHEH HHEpruy Teja MPH COBEPIICHUU PaOOTHI: BBLIET
npoOku W3 OyTBUIKM TIOJI JEUCTBHEM CXKAaTOTO BO3/ayXa, HarpeBanuwe 3¢upa B
JATYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUM (TeMIlepaTyphl) Tejla Npu Terionepeaaye.

OneiT Mo anuabaTHOMY pacCIIUPEHHIO0 Bo3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSI BHYTPEHHETO CTOpaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepeHue yaenpHON TENI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Dazoevie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCUTEIIbHAsA BIAXXHOCTh BO31yxa. HacelmeHHslii map. YaenbHas TEIUIOTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYpPhl KUTIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUcTaJUTM3aIus. Y IeapHasl TerioTa miaBienus. Cyonumanus.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJTYyYECHHS] COBPEMEHHBIX MaTEpHUasoB, B
TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenue npv NoHWKEHHOM JIaBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaOnronenue HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIleCTBRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii axcnepumenm, nabopamopmvie pabomul

N3mMepeHne OTHOCUTENBHOU BIAXKHOCTH BO3/1yXa.

Paznen 4. DaekTpoauHaMMKa
Tema 1. Inekmpocmamuka
OnekTpuzanus Tel. ODJEKTpUYecKuil 3apsia. J[Ba Buaa »IEKTPUUYECKUX
3apsanoB. [IpOBOJHUKH, AUAJIEKTPUKU M TMOJYNPOBOJAHUKU. 3aKOH COXpPAaHEHHUS
AIIEKTPUYECKOTO 3apsija.



BszaumopaeiictBue 3apanoB. 3akoH Kynona. TodeuyHbli 2IEeKTpUYECKUI 3apsi.
Onextpuyeckoe mnosie. Hampsoxk€HHOCTh 3yieKTpuueckoro mnois. [lpuHoun
CYNEPHO3ULANA ANEKTPUUYECKUX Moyiei. JIMHUKM HanpsyKEHHOCTH AJIEKTPUYECKOTO
OJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  Ilotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOMHMKM W JUAINEKTPUKU B DBJIEKTPOCTATUYECKOM IIOJIE.
Jwusnextpruyeckasi MPOHUIIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcatop. DIeKTPOEMKOCTh MIJIOCKOTO KOHAEHCATOPa.
DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

TexHu4yeckrue yYCTpOMCTBA M TNPAKTUYECKOE IPUMEHEHUE: 3JIEKTPOCKOI,
AIEKTPOMETP, DJIEKTPOCTATHUYECKash 3allUTa, 3a3€MJICHHE JJIEKTPONpUOOpOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aIlIapar, CTPYUHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3auMmopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B IIEKTPOCTATUYECKOM I10JI€E.

DnexTpocTaTHyecKas 3amuTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAAH
IIJJACTUH, PACCTOSHUAS MEXAY HUMH U AUIEKTPUYECKON TPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepeHne 2meKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

ONEeKTpUYEeCKUd TOK. YCIOBUS CYIIECTBOBAHUS 3JIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cuia toka. [locTosIHHBIN TOK.

Hanpsbxenune. 3akon OMa 17151 y4acTKa LEeTH.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIBbHOE CONPOTHBIECHUE BELIECTBA.
[TocnenoBaTenpHOE, TApALIENBHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkxoyms—Jlenma. MomHOCTB
AIIEKTPUYECKOTO TOKA.

DJIEKTPOABUXKYIIAsl CUJAa U BHYTPEHHEE CONPOTUBIIEHUE HCTOYHMKA TOKAa.
3akoH Oma 1 MOJHOM (3aMKHYTO#) 25iekTpudeckoi enu. KopoTkoe 3aMbIkaHueE.

OnexkTpoHHass  NPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTb
CONPOTHUBJIEHUS] METAJLUIOB OT TeMIepaTypbl. CBEpXIIPOBOAUMOCTb.

DOnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOoBOIHUKHU. CobcTBeHHas U IIpUMECHast IIPOBOJAUMOCTh
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.



DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUS. DIEKTPOIIU3.

DnekTpuyeckuii Tok B ra3zax. CamMoCTOSTENbHBIA M HECAMOCTOSTEIbHBIH
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTpPOMCTBA M MPAKTUYECKOEC NPUMEHEHHE: aMIepMeTp,
BOJIBTMETP, PEOCTaT, HWCTOYHHKHA TOKa, OJICKTPOHArpeBaTEIbHBIC TPHUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COIPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYNPOBOAHUKOBBIN MO/, FalbBAaHUKA

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yueHne cMEaHHOTO COSIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOBUKYIIEH CHUIIbI MCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmroienne amexTpoiusa.

MexnpeamMeTHble CBS3H

N3yuyenue kypca ¢uznku 0a30Boro ypoBHsA B 10 Kiacce oCylIECTBISETCS C
y4ETOM COJEPKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OHOJOTHH, XUMHUH, Teorpadyu U TEXHOJIOTHUH.

Meocnpeomemnvie nowsimus, CB3aHHBICE C M3YUYCHUEM METOIOB HAyYHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DakT, rumore3a, (uanyueckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOJICHHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJIETh, U3MEPECHHUE.

Mamemamuxa: pelieHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIUS,
napaboa, rurnep6osia, UX rpa@uKu U CBOWCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO,
BEKTOPBI U UX MPOCKIIUU HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMXKEHHUE B KUBOW mpupoje, auddysus, ocMmoc,
TEIMJI000MEH KMBBIX OPTaHU3MOB (BHUBI TEIUIONEPEIayH, TEMJIOBOEC PABHOBECHE),
AIEKTPUUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAS MAacCCa, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIKOCTEU W
ra3oB, JJIEKTPUUECKHE CBOMCTBA METAJIOB, AJICKTPOJMTHYECKAs] JUCCOILMAIUS,
raJibBaHUKa.

l'eoepaghus: BnaxXHOCTb BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKUE JIBH)KEHUN C HMCIOJIb30BAHHEM MEXaHU3MOB,
y4€T TpEeHUST B TEXHUKE, MOJIIUITHUKHA, HCIOJIb30BAaHUE 3aKOHA COXpaHEHUs
UMITyJIbCa B TEXHUKE (pakera, BOJAOMET U JIPyTHE€), ABUTATEIb BHYTPEHHETO
cropaHusi, mapoBasi TypOUHa, OBITOBON XOJOIUIBHUK, KOHIUIIUOHED, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEpHAJIOB, B TOM YKCJI€ HaHOMAaTEpHaloB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAsl 3alllUTa, 3a3€MJICHUE 3JIEKTPONpHOOpOB,



KCEPOKC, CTPYWHBIN IIPUHTED, JJIEKTPOHArPEBATEIIbHBIC puOOpHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, FaIbBaHUKA.



IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA ITPOI'PAMMBLI I1O
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nukay Ha YpPOBHE CpPEIHEro OOIIETro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOUTUX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOTO npenmMera «Dusmka» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaromuxcsi PYKOBOJICTBOBATHCS
chOopMUPOBAaHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA U OMbITA JIEITEIBHOCTH B MPOLIECCE Peajr3allui OCHOBHBIX HAlPaBJICHUU
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKM 00YyYaIOIIEeTOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPATUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO NI€STEIIBHOCTh B MHTEpPECAX TIPa)xIaHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpTraHu3alIiy;

YMEHHUE B3aUMOJEHUCTBOBATH C COUUAIIbHBIMA UHCTUTYTaAMU B COOTBETCTBHHU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOU JIESITETbHOCTH;

2)IATPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

[IECHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKECHUAM
POCCUICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OpUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JNEATENIBHOCTH YYEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4)3¢TeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIFOYAsA I3CTETUKY HAYYHOT'O TBOPYECTBA,
NpUCYIIEro (PU3nYecKoi HayKe;



S)Tpy10BOro BOCIIMTAHMS:

WHTEpPEC K Pa3IUIHBIM cdepaMm mpodecCHOHANBHONU ACATEIHHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIATh OCO3ZHAHHBINA BHIOOP
Oynyiue mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPA30BAHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUN BCEH JKU3HH,

6)3K0/10r149eCKOro BOCIIUTAHMS

c(hOpPMHPOBAHHOCTh JKOJOTMUYECKOW KyJNbTYphl, OCO3HAHHE TJI00AIBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHKUE U OCYIIECTBJICHUE JIECTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUSA LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpEeHUE ONbITa JEATEIIbBHOCTH SKOJOTMYECKONM HaNmpaBIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3MKe;

7)IeHHOCTH HAYYHOI'0 IO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HU3UUECKON HAYKH;

OCO3HAaHHUE IIEHHOCTH HAy4YHOU [EATEIbHOCTH, TOTOBHOCTH B IMPOIECCE
u3ydeHus: (QU3UKKA  OCYHIECTBISATH  MPOCKTHYID M HUCCIEOBATEIbCKYIO
JEATEeIIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE J1eiiCTBUS
ba3zoBble 1ornyeckue AecTBUS:
CaMOCTOATENLHO  (QOopMyJIHpOBaTH W aKTyallU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMpENCNATh e ACITCIBHOCTH, 3aJaBaTh IapaMeTPbl M KPHTEPUU UX
JOCTYKCHUS,
BBISIBIIAITH  3aKOHOMEPHOCTH W MPOTHUBOPEUHS B  PacCMAaTPUBAEMBIX
(bU3NYECKUX SIBICHUSIX;
pa3pabarpiBaTh IUIAH PEIICHUS MPOOJEeMbI ¢ y4€TOM aHajiu3a HWMEIOLIUXCS
MaTepHaIbHBIX ¥ HEMAaTePHUATbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
IEJI5IM, OLICHUBATh PUCKH TIOCTIEACTBUMN JCSITEIBHOCTH;
KOOPJIMHUPOBaTh ¥  BBINOJHATH pabOTy B  YCJIOBHUSX  PEaJbHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.
ba3oBble ucciaenoBare/bCKue 1eMCTBUA:



BJIa/IeTh HAYYHOM TEPMHHOJOTHEH, KIIOYEBHIMU TMOHATHSIMH W METOJaMHU
buznueckoil HayKu;

BJIaJIETh HABBIKAMH y4€OHO-MCCIIEI0BATEIbCKON M MPOSKTHON JIEATEIbHOCTH
B 001acTu (U3UKHU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITETIbHOMY MOHUCKY
METOJIOB pelIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB MIO3HAHUS;

BIAJETh BHUAAMHU JESITEIBHOCTH 1O TOJyYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTanuy, NpeoOpa3oBaHUI0 W MPUMEHEHHIO B PA3JIUYHBIX YUeOHBIX
CUTYyallUsX, B TOM YHCJIE MIPU CO3/IaHUH YIEOHBIX TPOEKTOB B 0071aCTH (PU3UKH;

BBISIBJISITH TPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJM3WpOBATh 3a/auy,
BBIIBUTATh TUNOTE3Y €€ pelIeHHUs, HAXOAUTh apryMEHTHI Ui J0Ka3aTelbCTBa
CBOMX YTBEP)K/ICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUU PELICHMUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7aud pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJauyd B 0Opa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YUCJIE TIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA MO (HU3MKe B MPAKTHYECKYI0 001acTh
KHU3HECITSIbHOCTH;

YMETb UHTErPUPOBATh 3HAHMS U3 Pa3HbIX MPEIMETHBIX 00IacTel;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXO0AbI U PEIICHNUS;

CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pa6ora ¢ undpopmaunmeii:

BJIQ/IETh HABBIKAMH TMOJIydeHHUs WHPOpPMAIUN (PU3UIECKOTO CONIEpKaHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CUCTEMAaTH3allUI0 ¥ HWHTEPIPETalni0 MHPOPMAIMU Pa3IMYHBIX BHUIOB U (Popm
NIPEICTABIICHNUS;

OLICHWBATh JOCTOBEPHOCTH HH(OpMAIIHH;

UCTIONB30BaTh  CpeACcTBa  MHGPOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TE€XHOJOTHM B PEUIEHUMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3aI[MOHHBIX
3aady  C CcoOMofcHHEeM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHl (PU3MUECKOTO COAECpXKAHUS B Pa3IMYHBIX (opmarax c
yu€TOM HazHaYeHHsI HTHPOPMAIIUH U LEJIEBOU ayAUTOPHUH, BHIOMPAs ONTUMAIBHYIO
(dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBIATh OOIIEHWE Ha ypokax (U3UKK U BO BHE-YPOUHOU
JeSITEIbHOCTH;

pacro3HaBaThb IMPEANOCBUIKM KOH(UIMKTHBIX CHUTyalluii M cMsryarh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO HW3JIaraTb CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHHUEM
S3BIKOBBIX CPEJICTB;

INOHMMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX JEHCTBHM C Y4ETOM 0OLIMX
MHTEPECOB M BO3MOKHOCTEH KaKJIOTO YJieHa KOJUICKTHBA,

OPUHUMATh II€Td  COBMECTHOM  JEATENbHOCTH, OPTraHMW30BBIBAaTH U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTUIKEHMIO: COCTaBJATh IUIAaH JEWCTBUH,
pacnpeneniaTb poid ¢ y4ETOM MHEHHH Yy4YaCcTHUKOB, OOCYXJaThb pPE3yJIbTaThl
COBMECTHOM padoThI;

OLICHWBAaTh Ka4yeCTBO CBOETO BKJIaJa MW KaXKIOTO yYacTHUKAa KOMAaHABI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npearaTb HOBBIE IPOEKThI, OLEHUBaTh HAEH C MO3UIUH HOBU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBISATh TMO3UTHUBHOE CTPATETUYECKOE TOBEACHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUYECTBO U BOOOpaKEHHE, OBITH MHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe NeiCTBHSA
Camoopranusanus:

CaMOCTOATENILHO OCYUIECTBJISATh MO3HABATENIbHYIO NIEATENIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOpMYyITUpOBATH
COOCTBEHHBIC 3a/1a4M;

CaMOCTOATENIbHO COCTABJISITh IJIaH PEIICHUS] PACUETHBIX M KayeCTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS IPAKTUYECKON paboThl C y4ETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlHsM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEILICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO S3PYIULMU B 00IacTU
(bu3MKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJ/Ib, IMOIHOHAIbHBIH HHTEJVIEKT:

J1aBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JE€ATEIBHOCTD,

OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;



BIAJCTh HAaBBIKAMH  TIO3HABATEIBLHON  pediieKkCMH  KaK  OCO3HAHUS
COBEpIIIAEMbIX JIEUCTBUA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3YyIbTaTOB W
OCHOBaHMUI;

UCITIOJIb30BaTh MPUEMBI peIICKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pEIICHMST;

YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHUS IO WX
CHUKECHMUIO;

NpUHUMATh MOTHUBBI W apryMEHTHl JPYrHMX IMPU aHAJU3€ pe3yJIbTaToB
NeSATEIbHOCTH;

MPUHUMATh Ce0s1, TOHUMasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX IIPH aHAINU3E pe3yIbTaTOB
NEeSTeIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIMOKH.

B mporecce noCTWKEHUS JIMYHOCTHBIX PE3YJBTaTOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0IIero oOpa3oBaHUs Yy OOydaronIuxcs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar afOIIHA
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHHE, BUJICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOITMOHAIBHON CQeEpHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIECHHME, CIOCOOHOCTh aJanTUPOBATHCI K
HYMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITH OTKPBHITHIM HOBOMY;

BHYTPCHHEH MOTHBAITMH, BKIIOUYAOIICH CTPEMJICHUE K JOCTIDKCHHIO IEITH |
yCrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOINIEH CITIOCOOHOCTh MOHUMATh YMOIMOHATFHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €0 TPH OCYIICCTBICHHH OOIIEHUS, CIOCOOHOCTh K
COUYYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTH BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh HHTEPEC U pa3pemaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATBI
K konumy oOyuyenuss B 10 kjacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM
YPOBHE JI0OJKHBI OTpaxaTbh COPMUPOBAHHOCTh Y 00Y4AIOIIUXCS YMEHUI:
JEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHONW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B IPAKTUYECKOUN AEATEIBHOCTH JIFOAEH;



YUHUTBIBATh TPAHULBl NPUMEHEHUS HW3YYEHHBIX (PU3HUECKUX MOJENei:
MaTepuagbHas TOYKa, HHEpIUAIbHAs CUCTeMa OTCYETa, aOCOOTHO TBEPAOE TEJO,
UJCANBHBIA ra3, MOAEIN CTPOEHUS ra3oB, )KMJIKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUH 3apsi]l IPU pelieHnn (PU3NUECKUX 3a/1a4;

pacro3HaBaTh (PU3HYECKUE SIBICHUSA (IIPOIECCHI) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJSIPHO-KHUHETUYECKON TEOpUU CTPOCHMS BELIECTBA U
AJIEKTPOJIMHAMUKU:  PABHOMEPHOE M  PaBHOYCKOPEHHOE  IPSIMOJUHENHOE
JBUKEHHE, CBOOOJHOE TMAJEHUE TeJl, ABUKEHHE IO OKPYXHOCTH, WHEpPLHI,
B3auMozeicTBre Tel, AU(Qy3usi, OpOYHOBCKOE ABMKEHHUE, CTPOCHUE KUAKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IPU HAIPEBAHHMH (OXJIAXKIEHUH ), TEILIOBOE
paBHOBECHE, UCIApPEHHE, KOHJEHCAIMs, IJIABJIEHUE, KPUCTAUIM3AlMs, KUIICHUE,
BJIQXKHOCTH BO3/lyXa, [TOBBIIICHKE JABJICHMS T'a3a [IPU €ro HarpeBaHWU B 3aKPBITOM
COCyZE, CBSI3b MEXKIYy IapaMeTpamMu COCTOSIHUS Ta3a B HM30IpOLEcCcax,
AIIEKTPU3ALUs TEJ, B3AUMOJECICTBUE 3aPS/I0B;

OMHCHIBATH MEXAHUYECKOE JBHKEHUE, UCIONb3Ys (PU3MUECKUE BEIUUYMHBI:
KOOpJIMHATa, MyTb, NEpEMENIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIBC T€JIa, KHHETHYECKasl DHEPrus, NOTCHIMAIBHAS 3HEPIUs, MEXaHUYECKas
paboTa, MeXaHHMYeCKas MOIIHOCTb; IpPHU ONHCAHWU MPABUIBHO TPAKTOBATH
(Gu3MYECKUl CMBICT HMCIHOJIb3YeMbIX BEJIMYMH, WX OO0O3HAUEHUS WM E€IWHULIBI,
HaxXoJuTh (OPMYJIbl, CBA3BIBAIOLIME JTaHHYIO (DU3MYECKYIO BEJIMYHUHY C APYTUMHU
BEJIMYMHAMU;

ONMCHIBATh H3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUJIOBBIE SBIICHHUS,
UCHOJNB3Ys (UM3MUECKHE BEJIMYMHBI: JaBJICHHE ra3a, TeMmIeparypa, CpeaHss
KMHETHYECKasi SHEPIusi XaOTHUECKOTO JBUYKEHHUS MOJIEKYJ, CpEeIHEKBaApaTUYHas
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIJIOThI, BHYTPEHHSs 3HEprusi, pabora rasa,
KOA(P(UIUMEHT TMOJIE3HOTO JIEHCTBUS TEIJIOBOTO JBUraTeNs; NpPHU ONHUCAHUU
OPAaBWJIBHO TPAKTOBAaTh (DUBWYECKUH CMBICI HCHOJIb3YEMbIX BEIUYMH, WX
00O3HAaYeHUsT W EAUHMIBI, HAXOAUTh (OPMYJbl, CBSI3bIBAIOIINE JAHHYIO
(bU3MYECKYI0 BEIMYHUHY C IPYTUMH BEIMYMHAM;

OMKCHIBATh U3YUYECHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUUECKUE
SIBJIEHUS (IIPOLIECCHI), UCIIONIB3Ysl (PU3NYECKUE BEIMUYMHBL: DJIEKTPUUECKUNA 3apsij,
AIIEKTPUYECKOE I0JI€, HANPSKEHHOCTD MOJIA, MOTEHIMAN, Pa3HOCTh MOTEHLINAAJIOB;
Ipy ONHCAHWM TMPABUIBHO TPaKTOBAaTh (PU3MYECKUA CMBICT HCHOJIb3yEMbIX
BEJIMYMH, MX OOO3HAUYEHMS] M EJIMHHUIIBI; YKa3blBaThb (POPMYJIbI, CBA3BIBAIOLIUE
JTaHHYI0 (PU3UYECKYIO0 BETUUYHMHY C IPYTUMH BEIMYMHAMY,

aHaAJIM3UPOBaTh (PU3NUECKHE MPOLIECCHl U SIBJICHMS, UCIONB3YS (U3NUYECKUE
3aKOHBI M MPUHLMUIIBL: 3aKOH BceMupHoro tarotenus, |, Il u 11l 3akonsr HeroToHa,
3aKOH COXpPAHEHUs MEXAHWYECKOM DJHEpPruM, 3aKOH COXPAaHEHUS HMIIYJIbCa,
OPUHLMI CYNEPHO3ULMN CHUJI, NPUHLIUI PAaBHONPABUS HHEPLUUAIBHBIX CUCTEM



OTCUY€Ta, MOJIEKYISIPHO-KMHETHYECKYI0 TEOPUI0 CTPOCHHS BEIIECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEN KMHETUYECKOW 3HEPIHH TEILUIOBOTO JBMKEHHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIIEpaTypoH, NEPBbI 3aKOH TEPMOAMHAMUKH, 3aKOH COXPaHEHMS
AIIEKTPUYECKOTO 3apsna, 3akoH KyloHa, mpu 3TOM pasiauyaTh CJIOBECHYIO
(bOpMyIHMPOBKY 3aKOHA, €r0 MaTeMaTHUYECKOE BBIPAXKEHUE U YCJIOBUA (TPaHUIIBL,
001acTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MPUHLMUIBl JEHCTBUS MAaIlUMH, MHOPUOOPOB U
TEXHUUYECKUX YCTPOMCTB; pa3ianyaTh YCJIOBUSA UX OE30MAaCHOTO HCIIOJIb30BAHUS B
MOBCEIHEBHOM JKU3HU;

BBITIOJHATh AKCIEPUMEHTHI TI0 HCCICNOBAHUIO (PU3NYECKUX SIBICHUU W
IPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX HM3MEPEHUH, NPH 3TOM
dopMynupoBarh mpoOieMy/3ajauy M TUIOTE3Y Y4YEOHOro HKCIEPUMEHTA,
coOupaTh YCTAHOBKY W3 MPEMJIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OMBIT U
bopMyIUpOBaThH BBIBOBI,

OCYIIECTBIATH MPSMbIE U KOCBEHHBIE H3MEPEHUS (U3UUECKUX BEITUYHH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKHU MTOTPEIIHOCTEN U3MEPEHHU;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (PU3NYECKUMHU  BEJIMYMHAMH  C
UCTIOJb30BAaHUEM TMPSMBIX HM3MEPEHUH, MPH ITOM KOHCTPYHPOBATh YCTAHOBKY,
(buKCUpOBaTh pe3yNbTaThl MOJTYYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMUH B
BUJIE TaOnuIl U rpaduKoB, AeNaTh BBIBOBI IO pe3yJibTaTaM HCCIEAOBAHNUS;

co0ro1aTh npaBuja 0€30MacHOro TpyJa MpH MPOBEACHUHM UCCIIEJOBAaHUN B
pamMKax y4eOHOro SKCIepUMEHTa, Y4eOHO-HCCIEeNOBATEIIbCKOW U MPOEKTHOU
NEeATEIbHOCTH C MCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB U JaOOPATOPHOTO
000opy1I0BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJIENbIO,
UCIOJB3YS (PHU3HUECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUA 33/1a4U
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEIMYMHBI U (POPMYIIbI,
HEOoOXoauMble NJisi €€ pellleHUs, TPOBOAUTh PacyE€Thl M OLIEHUBATh PEaJIbHOCTh
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKON BEJIUYUHBI;

pelaTh KaueCTBEHHBIE 33/1a4U: BHICTPAUBATh JJOTHYECKH HEMPOTHUBOPEUHUBYIO
LEMOYKY PACCYKIEHUH C ONOpOM HAa HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzndeckue SBICHUS;

UCIIOJIb30BaTh ~ MpPU  PEIICEHHH  y4eOHBIX  3aJa4  COBPEMEHHbBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTaBJICHUS y4eOHOW W HAYyYHO-TIONMYJSIpHON MHPOpMaIuy, MOJYyYECHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHATTU3UPOBATh MOJIydaeMyto HH(POPMAILIUIO;



PUBOJIUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE MPOLECCOB OKPYKAIIIET0 MHUpPA, B pPAa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCITIOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3HKE B MOBCEIHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPY>KalOILIEH CpelIe;

paboTatb B TpYIIE C BBHIIOJHEHUEM Pa3IMYHBIX COIMAIBHBIX PpOJIEH,
IUIAHUPOBATh PabOTy TPYMIBI, PAUMOHAIBHO pacHpelesTh OO0S3aHHOCTH WU
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE PACCMAaTPUBAEMOM IPOOIEMBI.

K xonmy oOyuyenus B 11 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JI0OJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIINXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOJAEH, LIEJIOCTHOCTh M €IUHCTBO
bu3HYecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MO/IEIeH:
TOYEYHBIN AJEKTPUUECKUI 3apsij, Jy4 CBETa, TOUCUHbIN UCTOYHHMK CBETA, A/lepHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO siApa MpH PEHIeHUH (PU3HYECKHX
3a/ay;

pacrno3HaBaTh (puU3MUECKHUe SBICHUS (TPOIECChI) U OOBICHATH UX HAa OCHOBE
3aKOHOB 3JICKTPOAMHAMMUKHN U KBAaHTOBOW (PM3UKU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JECUCTBUS TOKA, B3aUMOJECHCTBUE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKUUSA, JEHCTBUE MAarHUTHOTO TIOJdS Ha
OPOBOJHUK C TOKOM U JBIXKYIIUHCS 3apsi, 3JCKTPOMarHUTHBIE KOJ€OaHUS U
BOJIHBI, NPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJASpU3alUs CBETa, JUCIEpPCUsi CBETa,
dboTtoanekTpudeckuii 3gdexT (hoTodrddhexT), cBeTOBOE AaBieHNE, BOSHUKHOBEHUE
JUHENYaToro CHeKTpa aToMa BOJOPOJA, €CTECTBEHHas U MCKYCCTBEHHas
PaINOaKTUBHOCTB;

ONKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTb  PA3MUYHBIX  Cpel) U
AJIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLECCHI), MCHOJB3YAd (U3UUYECKUE BEIMYMHBIL:
AIEKTPUYECKUI 3apsl, CHJIa TOKA, JJIEKTPUUYECKOE HANpPSKEHHE, JIEKTPUYECKOE
COINPOTHUBIIEHUE, PAa3HOCTh MOTEHIIMAJIOB, AJIEKTPOABIKYINAsA cuia, paboTa TOKa,
WHAYKUUS MarHATHOIO Mojs, cuia Awmrmepa, cuia JlopeHua, MHIYKTUBHOCTH
KATYILIKW, SHEPrus AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJEH, MEPHOJ M YacToTa
KoJeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsiji M Cujla TOKa B MpOoIEecce



TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJIeOaHWU, (OKYCHOE pACCTOSHUE U
ONTHYECKas CWUJia JIMH3BI, MPU ONHUCAHWHM TPABUIBLHO TPAKTOBATh (hHM3UYECCKUI
CMBICII HCIIOJIb3YEMBIX BEJIMYMH, HMX OOO3HAUYCHWS W €IUHMIIBI, YKa3bIBaTh
GbopMyIbl, CBS3BIBAIOIIME JAaHHYIO (PU3MYECKYIO BEIMYMHY C JPYTUMHU
BEJINYHMHAMM;

OMHUCHIBATh HW3YUYCHHBIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
dbu3nyecKre BEJIWYUHBI: CKOPOCTh JJEKTPOMAarHUTHBIX BOJH, JJIMHA BOJIHBI W
4acToTa CBETA, SHEPTUs U UMMYJIbC (OTOHA, MEPHO]T TIoJIypaciaja, SHEPrus CBI3U
aTOMHBIX S7Iep, IPU ONHUCAHWHM TPABUIBHO TPAKTOBATh (DU3UYECKUM CMBICT
UCIIOJB3YEMbIX BEJIMYUH, UX OO0O3HAYCHHUS M €IUHMIIbI, YKa3biBaTh (HOPMYIIbI,
CBSI3bIBAIONIME JIAHHYI0 (PU3UYECKYIO BEJIMYMHY C JAPYTMMU BEJIMYUHAMH,
BBIYUCIISATh 3HAUCHUE (DU3NUSCKON BEITUUMHBI,

aHAJTU3UPOBaTh (U3UYCCKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3HUECKUE
3aKOHBI M TPUHLMUNBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U MapAJLICIIbHOTO
COCMHECHUS TPOBOJHUKOB, 3aKOH Joyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
MHIYKIWAH, 3aKOH NPSIMOJIMHEMHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUSA
CBETa, 3aKOHBI MPEIOMJICHUS CBETa, YpaBHeHHE ODiHINTeHHA i1 doTodrddekTa,
3aKOH COXPAHEHUsI AHEPruH, 3aKOH COXPaHECHHUS MMITYyJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCOBOrO 4MCIa, MOCTyJarhl bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOe BBIPAXKEHHE M YCIOBHSA (TpaHUIBI, 00JacTH)
MPUMEHUMOCTH;

ONpEeAesATh HAMPABICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO MOJIsSI POBOIHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh M OINHCHIBATh H300paKEHHE, CO37aBaeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJTHATDh OKCIICPUMEHTBI 110 HCCIICAOBAHUI0 (DHU3WYECKUX SBICHUN M
MPOLIECCOB € HCIOJIb30BAHUEM IMPAMBIX M KOCBEHHBIX HM3MEPEHMI: MPU ITOM
dbopmynupoBath TpoOiieMy/3agadyy M TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJAUTH OMBIT U
(bopMyIMpPOBaTH BHIBOIHI,

OCYIIECTBIISAThH MPSIMbIC M KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
ATOM BBIOMpPaTh ONTUMAJBbHBIA CIIOCOO0 W3MEPEHUS W HCIOJIb30BaTh W3BECTHHIC
METObI OLIEHKH TTOTPEMIHOCTEN U3MEPEHNUM;

WCCJIEIOBATh 3aBUCUMOCTH (M3MYECKUX BEJIMYWH C HCIHOJb30BaHUEM
NPSMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYMPOBATH YCTAHOBKY, (PUKCHPOBATH
pPE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (U3MYECKUX BEIUYMH B BHUAC TaOIUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI 11O PE3yJIbTaTaM UCCIICIOBAHMUS;



coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCICAOBAHUN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATEIIbCKOW U MPOEKTHOU
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M J1aOOPaTOPHOIO
000py10BaHUS;

pemarb pacy€THhlE 3aJayd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCTIONB3YS (hH3UUECKHEe 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 33/1a4U
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NUECKUE BEIUYUHBI U (HOPMYIIbI,
HEOOXOJUMBbIE ISl €€ pelleHus, NMPOBOJUTh PAcu€Thl M OLIEHHWBATH PEaTbHOCTh
HOJIy4YEHHOT'0 3Hau€HUs (PU3NUECKON BEINUNHBI;

penaTh KaueCTBEHHbIE 33/1a4l: BBICTPAUBATh JIOTUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
duznueckue BICHMUS;

UCIONB30BaTh  IMPU  pPEIIEHMH  y4yeOHBIX  3aJad  COBpPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
Y TIPEICTABJICHUS YUYEOHOW W Hay4YHO-TIOMYJIIPHON MH(POPMALIMH, TOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHAJTM3UPOBATH MOITYYaeMyI0 HH(OPMAIHIO;

OOBSCHATh MPUHLMIIBI JEHCTBUS MAallMH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacHOIr0 MCMOJIb30BaHUS B MOBCEIHEBHON
KU3HH;

NPUBOJNUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOILIECCOB OKPYKAIOLIEro MHUpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW KU3HU
JUTst o0ecrieyeHus: 6€30MacHOCTH MpU OOpalllEeHuH ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, NI COXPAHEHHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTUYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CpeJIe;

paboTaThb B TIpymle C BBHIMOJIHEHUEM pPA3JIMYHBIX COLUAIBHBIX pOJeil,
IUIAaHUPOBATh PadOTy TPYNIbI, PAUUMOHAIBHO pacHpenesnsiTh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHUBATh
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE PAaCCMATPUBAEMOMN MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3znen 1.OU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3nKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 0 0 https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 2
Pa3zpen 2.MEXAHUKA
bu6mmorexka [IOK
21 Kunemarika > 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huraniica ! 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAaHEHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 18
Pa3znen 3.MOJIEKYJSAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 0 1 bubnuotexa [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
32 OCHOBBI TCPMOHHAMHKI1 10 1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 0 0 bubnnorexa [JOK

da3oBbIe Nepexoabl

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

Hroro no pazneny

Paznea 4.9JIEKTPOANMHAMUKA

24

bubmuorexa [JOK
1 UeKTpoCTATIHKA 10 https://m.eds00.ru/7f41bf72
42 [TocTosiHHBIM 31€eKTpUUYeCKUil TOK. TOKHU B 12 bubmumoreka [IOK
' Pa3IMYHbIX Cpeiax https://m.edsoo.ru/7f41bf72
Htoro nopazaeny 22
PeszepBHoe Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KosnuecTBouacos Tara JIeKTPOHHBbIe HU(POBHIE
i Tema ypoka Kourpoasubie IIpakruueckue o0pasoBaTe/bHbIE
n/n Bcero H3yYeHUs
pPpadoThI padoThbI pecypchl
®dusnka — HayKa O MPUPOJIE.
bu6mmoreka [IOK

1 Hay4Hbie MeTOIbI TO3HAHUS 1 0 0 06.09.2023 https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEeT0 MUpPa
Ponb u mecTo pusuku B

5 Q)opMI/IpUOBaHI/H/I COBPEMEHHOM 1 0 0 08.09.2023 bubmuorexa [JOK
Hay4YHOM KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JII0IeH
MexaHn4eckoe ABUKEHUE.

3 OTHOCHUTEIBHOCTh MEXAHUYECKOTO 1 0 0 13.09.2023 bubmuorexa [JOK
nBuxenus. [lepemenienue, CKOpocCTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
PaBHOMEpHOE ITPAMOIIMHENHOE bubnnoreka [JOK

4 IBUKEHUE 1 0 0 15.09.2023 https://m.edsoo.ru/ff0c3620
PaBHOYyCKOpEHHOE MpsIMOSIMHEITHOE bubnuoreka [IOK

1 20.09.202

> JIBIKEHHE 0 0 0.09.2023 https://m.edsoo.ru/ff0c372e

6 CBoOoniHOe majeHune. Y CKopeHue 1 0 0 29.09.2023 bubnmnorexa [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
K i .

7 ﬂiﬁiﬁiﬁgj iﬁfgg iquI/I 1o 1 0 0 27.00.2023 ~ Dromorexa HOK

P T https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 IIpuHIUIT OTHOCUTEITBHOCTH 1 0 0 2909 2023 bubnnorexka [JOK

lNanunes. MuepunaibHbIe CUCTEMBI

https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

orcyeta. [lepBblii 3akoH HproTOHA

Macca tena. Cuna. [Ipunimun

bu6mmoreka [IOK

9 CYMEPIIO3HUITUHN CHIL. BTOpOI/IuBaKOH 04.10.2023 https://m.edsoo.ru/ffoc3bes
HeloToHa 17151 MaTepuaibHON TOUKU

10 Tperuii 3akoH HeroToHa 114 06.10.2023 bubmumorexa [IOK
MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ffOc3be8
3aKoH BCeMUpPHOTO TsiroreHus. Cua BuG 10K

noIMoTeKa

11 ! 11.10.202
TshxecTH. [lepBas kKocMudeckasc 0.2023 https://m.edsoo.ru/Ff0c3d00
KOPOCTb
Cuna ynpyrocru. 3akoH I'yka. Bec bubnuoreka [IOK

12 Tena 13.10.2023 https://m.edsoo.ru/ff0c3e18
Cuia tpenusi. Koadduument tpenus.

13 Cuia cgn OTHBHCI?Hq; r? u BI/I)P;CCHI/II/I 18.10.2023 bubmmorexa LOK

P P o https://m.edsoo.ru/ff0c3f76
Tena B XKUAKOCTU WJIH raze
[TocTynarenbHOe U BpalaTelibHOE

14 JIBIDKEHUE a0COJIFOTHO TBEPIOTO 20.10.2023 bubnuoteka [JOK
tesa. MoMeHT cuibl. [liieuo cuiel. https://m.edsoo.ru/ff0c41a6
VYcnoBusi paBHOBECHUs: TBEPAOTO Tela
HNMnynec MaTepuanbHOM TOUKH,

15 CHCTEMbI MaTEPUAJIbHBIX TOYECK. 25 10.2023 bubnuoteka [JOK
Nmnynbe cunbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMIynbsca. PeakTuBHOE IBUKEHHE
PabGora 1 MOIITHOCTE CHIIEL.

16 KI/IHeTI/IIIeCKaSIW SHEprus 97 10.2023 bubnuorexa [JOK
MaTepuaibHOW Touku. Teopema 00 https://m.edsoo.ru/ff0c4502
W3MEHEHUU KHHETUYECKOW YHEPTHH

17 [ToTentmanpHas YHEPTHUS. 08.11.2023 bubnmnorexa [JOK

[ToreHManbHas 3HEPrust ynpyro

https://m.edsoo.ru/ff0c461a



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
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https://m.edsoo.ru/ff0c4502
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ne(pOpMHUPOBAHHON MPYKUHBIL.
[TorennumanbsHas 3HEPTUs TENA
BOJIN3M TOBEPXHOCTH 3eMITH

18

HOTCHHI/IaHBHBIC n HE
INOTCHIUAJIBHBIC CUJIBI. CBs3b
pa60T51 HC MMOTCHIIMAJIBbHBIX CHUJI C
W3MEHCHHEM MEXaHHMISCKOM SHCPTHUU
CHCTEMBI TeJI. 3aKOH COXpPaHCHUMA
MEXaHUYEeCKOMH OQHCPIUH

10.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabota
«MccnenoBanue CBsi3H pabOTHI CHITBI
C U3MEHEHUEM MEXAHUYECKOU
SHEPruM Tella Ha IPUMeEpe
PaCTSDKEHUS PE3UHOBOTO KIyTa

15.11.2023

20

21

22

23

KonTtponsHast pabora o Teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXpaHEHHUS B MEXaHHUKE»

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETHUECKON
Teopun. bBpoyHOBCKOE ABHKEHUE.
Anddyszus

Xapaktep JBUKEHUS U
B3aMMOJCMCTBHSI YACTHIL] BELLIECTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEH
Y TBEPIBIX TEN

Macca MOJICKYII. Komnuecto
BemecTBa. IlocTossHHas AsBor aapo

17.11.2023

22.11.2023

24.11.2023

29.11.2023

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4b74

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

24

TermmoBoe paBHOBecue. TemnepaTypa

01.12.2023



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

u e€ usmepenue. Illkana remneparyp
Ienscus

Uneansueiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 06.12.2023
ypaBueHue MKT https://m.edsoo.ru/ffOc4fde
AOcoitoTHas TeMIiepaTypa Kak Mepa

26 CpeHEe KHHETUYECKON IHEPTUn 08.12.2023 bubnmoreka [JOK
JIBUKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenpeneeBa-Knanelipona

27 3akoH JlanbToHA. I'a30BbIC 3aKOHBI 13.12.2023
JlaGopaTopHnas pabota

28 «HccnenoBanue 3aBUCUMOCTH MEXKITY 15.12.2023
napameTpaMu COCTOSHUS
Pa3peKEHHOTO Ta3a

29 N3omnporiiecchbl B uaeanbHOM raze u 20.12.2023 bu6mmoreka [IOK
uX rpaduyueckoe MpeacTaBICHUE https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOIMHAMUYECKON CUCTEMBI U

30 cnocoOb! e€ n3menenus. Komamaectso 99122023 bubnuoteka [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPIHsi OJHOATOMHOTO UJI€aJIbHOTO
rasa

bu6nmoreka [JOK
31 B 27.12.2023
FIRL TeloTepeiatT https://m.edsoo.ru/ff0c5c36
VYV nenpHas TEMI0EMKOCTh BEIIECTBA.

39 KonunuecTBo Tennotel npu ) 29.12.2023 bubmuorexa [IOK
Terutonepenave. AanadaTHBIH https://m.edsoo.ru/ff0c5c36
nporecc

33 [IepBblit 3aKOH TEPMOAMHAMUKH U 10.01.2024 bu6nmoreka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

€T0 MPUMCHCHHUC K U30IIponecccamMm

HeoOpatumocTs npoiieccoB B

https://m.edsoo.ru/ffOc5efc

bu6mmoreka [IOK

34 npupojie. Bropoi 3akoH 12.01.2024 httos://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHU

35 HpI/IHI_II/Il;I nevicrBus u KIT/] 17 01.2024 bubmuoreka [JOK
TEIJIOBOM MaIlIMHbI https://m.edsoo.ru/ff0c600a

36 Hukn Kapuo u ero KITJ] 19.01.2024

37 DKOJOru4ecKue mpo0IeMbl 24.01.2024
TEIIOPHEPIETHKH
O6o06maromuit ypox

bu6mmoreka [IOK

38 «Monexynsipaas ¢puznka. OCHOBBI 26.01.2024 https://m.edsoo.ru/ff0c6938
TEPMOIUHAMHKH
KonTtponsHast pabora o Teme Bu6 10K

nOJIMOTEeKA

39 «Monexynsipaas ¢puznka. OCHOBBI 31.01.2024 https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI)

40 [TapoobpazoBaHue 1 KOHACHCAIHSL. 02.02.2024 bubnuoreka [IOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOmIOTHAs U OTHOCUTEIbHAS Bt 1OK

. UOJINOTEeKA

41 BIIQXKHOCTh BO3Ayxa. HackllieHHbIH 07.02.2024 https:/m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammyeckue n
amop(HbIe Tera. AHU30TPONUS Eub 1OK

- UOJINOTEeKA

42 CBOMCTB KpUCTAJLIOB. JKujakue 09.02.2024 https://m.edsoo.ru/FfOcE5H0
Kpuctayisl. COBpeMEHHBIE
MaTepHaIbl
[TnaBiieHne ¥ KPUCTAUTA3AIIHS. Eu6 OK

43 V nenpHas TEII0TAa IJIaBICHUS. 14.02.2024 nonmotexa 11

Cyb6numarus

https://m.edsoo.ru/ff0c6708



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
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bubmuoreka [JOK

44 YpaBHeHHETEIIIOBOro0aanca 16.02.2024 https://m.edsoo.ru/ff0c6820
DneKTpu3anus Tei. IINeKTPUIECKU
45 3aps. JIBa BUIa SJIEKTPUIECKUX 21.02.2024 buGnnorexa LIOK
DAL p R https://m.edsoo.ru/ffOc6bcc
3apsI0B
ITposo KW, TUIICKTPUK
46 nfn . H::o HH;[;H H3ag§ o 28.02.2024 ~ Dommorera LIOK
YHPOBOA ' R https://m.edsoo.ru/ffOc6bcc
COXpaHEHHUs IEKTPUUYECKOTO 3apsiia
BzaumopeiictBue 3apsioB. 3aKoH BuG 10K
N . noOInoTEKA
47 Kynona. ToueuHslii aneKTpuyecKuit 01.03.2024 https://m.edsoo.ru/ffOc6ced
3apsia
Hanpsx€HHOCTB 31EKTPUYECKOTO
48 nond. [Tpuanun cyne;u)nosnulxm 06.03.2024 bu6mmoreka [IOK
SJIEKTPUYECKUX ToJeH. JInnuu https://m.edsoo.ru/ff0c6df2
HaIPsKEHHOCTU
PaGota cuit 31eKTpoCcTaTHuecKoro Bu6 LIOK
noOInoTEKa
49 nond. ITorennuan. PazHocts 13.03.2024 https://m.edsoo.ru/f0c6f00
MOTEHIHAIOB
IIpoBOIHMKY U OUDIIEKTPUKHU B
50 anpeKT I(l)CTaTI/I‘IGI([JKOM noljw 15.03.2024 bubmmorexa [TOK
p ' R https://m.edsoo.ru/ff0c7018
JmsnexkTpudeckasi MpOHUIIAEMOCTh
N bubnuoteka [JOK
51 OnexktpoémkocTb. Konnmencarop 20.03.2024 https://m.edsoo.ru/FOc7126
DIIEKTPOEMKOCTB IIJIOCKOTO Eu6 LIOK
HOIHOTEKA
2 : .04.2024
> KOHJICHCATOPA. JHEPIHA 03.04.20 https://m.edsoo.ru/ff0c72c0
3apsHKEHHOTO KOHJIEHCATOpa
53 JlaGopaTtopHast pabota "M3mepenne 05.04.2024

3JIEKTPOEMKOCTH KOHAeHcaTopa'



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
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54

[IpuHIMIT NEWCTBUSA U IPUMEHEHNE
KOHJICHCATOPOB, KOITUPOBAJIBLHOTO
arnmapara, CTpyMHOro IIpUHTepa.
DJIEKTpOCTaTUYECKAas 3alluTa.
3a3eMiieHHe IEKTPOIPUOOPOB

10.04.2024

55

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotunenue. 3akon Oma aJist
y4acTKa [enu

12.04.2024

56

[MocnenoBarenbHOE, MapajlieibHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabota
«M3yueHne CMEIaHHOTO
COCIMHCHUS PE3UCTOPOB)

17.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

58

59

60

PaboTa 1 MOIITHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenma

3akon OMa 715 OTHOM (3aMKHYTOM)
anexkTpuyeckoit nemnu. Kopotkoe
3ambikanue. JlaboparopHas pabora
«M3mepenune DJIC ucTouHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHS

DJIeKTpOHHAs MPOBOJAUMOCTh
TBEPABIX METAIJIOB. 3aBUCUMOCTh
CONPOTHUBIICHHS] METAJIJIOB OT
temnepaTypbl. CBEpXITPOBOAUMOCTh

DNEKTPUUECKUH TOK B BaKyyMe.
CBolicTBa 2JIEKTPOHHBIX ITYYKOB

19.04.2024

24.04.2024

26.04.2024

03.05.2024

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7838

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae0



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

[MonynpoBoAHUKH, UX COOCTBEHHAS U

IIPUMECHAs IPOBOAUMOCTb. bubmumoreka [IOK

61 1 08.05.2024
CaoiicTBa p—N-niepexoja. https://m.edsoo.ru/ffOc84ae
[TorynpoBOIHUKOBBIE TPUOOPHI
DNEKTPUUECKUN TOK B pacTBOpPax U
paciaBax 3JIEKTPOJIUTOB. bubnnoreka [JOK

62 1 15.05.2024
DNIEKTPOIUTHYECKAsT JAUCCOLIMALIMS. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIN3
DJIEKTPUUYECKHI TOK B raszax.

63 CamocTosTeTbHBIN 1:1 1 17 05.2024 bubmuorexa [JOK
HECaMOCTOSTENIbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Momnnus. [lnazma
DneKkTpruuecKue mprudopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 29 05.2024 bubnnoreka [JOK
npuMeHeHue. [IpaBuna TeXHUKN https://m.edsoo.ru/ffOc86fc
0e30MacHOCTH
O06o06mmarmuil ypok bubnmnorexa [JOK

65 1 24.05.2024
«ONEeKTPOIUHAMUKAY https://m.edsoo.ru/ffOc88be
KonTponbHas pabora no teme

66 «3JIeI<TpOCTaT1:1Ka. ITocTostHHBIM 1 24.05.2024 bubnnorexka [JOK
JJIEKTPUYECKUM TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpeIax»

67 PezepBnbiil ypok. KonTposibHas 1 29.05.2024 bubnuotexa [JOK
pabora o Teme "DneKTpoauHaMHKa" https://m.edsoo.ru/ff0c8c56

68 PesepBublit ypok. O0oOmaromuit 1 31.05.2024 bubnuoreka [IOK
ypok 1o TeMam 10 kitacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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







YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJLHBIE YYEBHBIE MATEPHUAJIBI JIUISI VUEHUKA

» dusuka, 10 kimace/ Msikumes .41, [lerpoBa M. A., CtenanoB C.B. u npyrue,
OO611ecTBO C OTPAaHUUYECHHON OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEPHOE
obmectBo «M3aatenbeTBo «IIpocBemenne»

» ®usuka, 11 knace/ Mskumes I'.41., [letpoBa M. A., Yronsaukos O.C. u
npyrue, OOIIeCcTBO C OTPaHUYEHHON OTBETCTBEHHOCTHIO «[PODAY;

AxknmonepHoe obmectBo «M3aarenbeTBo «lIpocBemenne»

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

bu6mmoreka IJOK






