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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke 06a30BOro ypoBHS Ha YPOBHE CpEIHEro oO0mero oodpa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJNIOKEHMM M TpeOOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOM
oOpa3oBarenbHOIl TiporpamMmel, npeacraBiieHHbix B GI'OC COO, a takxke ¢ yu€roM (eaepanbHOi
paboueil mporpaMMbl BOCIIUTaHHMs M KOHIENIMU NpernojaBaHusi ydeOHoro npenmera «®Pusnka» B
oOpa3oBaTenbHbIX  opraHu3auusx  Poccuiickoit =~ @enepauuu,  pealu3ylOIIUX  OCHOBHBIE
o0pa3oBaTesbHbIE IPOrPAMMBI.

Conep:xanue mporpammbl 1o (uU3MKe HarpaBieHO Ha (OPMUPOBAHHE €CTECTBEHHO-HAyYHOU
KapTuHbl Mupa oOyvaromuxcs 10—11 kmaccoB mpu oOydeHnu ux (usuke Ha 0a30BOM YpOBHE Ha
OCHOBE CHCTEMHO-ZAEATENbHOCTHOrO nojaxozaa. IIporpamMa mno ¢usmke cOOTBETCTBYET TpeOOBaHUSAM
OI'OC COO K mnIaHMpPyeMbIM JMYHOCTHBIM, IPEAMETHBIM U METAlPEAMETHBIM pe3yibTaTaM
00y4eHMs, a TaKKe€ YYUTBIBAET HEOOXOIUMOCTh pPEANTM3aLUU MEXIIPEIMETHBIX CBA3eH (PU3MKH C
€CTECTBEHHO-HAYYHBIMU YUEOHBIMHU IpeaIMeTaMu. B Hell ompenenstorcss OCHOBHBIE LIEJIM HU3YYEHMS
¢u3uKn Ha ypoOBHE cpeaHero oOmiero oOpa3oBaHHUs, IUIAHUPYEMbIE pe3yJbTaThl OCBOCHHUS Kypca
(U3UKU: TMYHOCTHBIE, METAPEIMETHBIE, MPpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no (pu3KKe BKITIOYAET:

® I[UIAHUPYEMbIE pE3yJbTaThl OCBOEHHUS Kypca (U3UMKM Ha 0a30BOM YpPOBHE, B TOM YHCIIE

IpeMETHBIE PE3YJIbTATHI 110 roJ1aM 00y4YeHUS;

e cojaepxaHue yueOHoro npeamera «Pu3nkay 1o rogam o0yueHusl.

®dusnka Kak Hayka O Hanbosee OOIIMX 3aKOHAX MPHUPOJBI, BHICTYIAs B KayeCTBE y4eOHOTO
npeaMera B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHCTEMY 3HaHMA 00 OKpYXarolleM MHpE.
[konbHBIA Kype (U3MKU — CUCTEMOOOPA3yIOIUN /11 €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB,
IIOCKOJIBKY (PM3UYECKUE 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB U SIBJICHUH, M3y4aeMbIX XHUMHUEH,
Oouonorueii, ¢uzndeckor reorpadueit m acrpoHommueit. Vcronp3oBaHWe W aKTUBHOE MPUMEHEHHE
¢u3nUecKkux 3HAHUHM OINpeneNseT XapakTep U pa3BUTHE DPA3HOOOPA3HBIX TEXHOJIOTHHA B cdepe
SHEpPreTUKU, TPAHCIOpPTa, OCBOCHMS KOCMOCA, IOJNyYEHHs HOBBIX MAaTEpUAIOB C 3aJaHHBIMU
CBOWCTBaMH | JApyrux. M3yueHue ¢U3MKM BHOCHT OCHOBHOW BKJIaJ B ()OPMHUPOBAHHE €CTECTBEHHO-
Hay4YHOM KapTuUHBI MHpa oOydarolmuxcs, B (OPMHPOBAHHWE YMEHUH IMPUMEHATh HAYYHBIH METOJ
MIO3HAHUS TIPU BBHITTOJTHEHUN UMH y4eOHBIX HCCIIEIOBAHUH.

B ocHoBYy Kkypca (u3MKM 1 YpOBHS CpeaHEero oOIiero oOpa3oBaHMs IMOJOXKEH s HIeH,
KOTOPBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €r0 OCTPOSHHUS.

Hoes yenocmnocmu. B COOTBETCTBHM € HEH Kypc SBISETCA JOTMYECKH 3aBEpHIEHHBIM, OH
COJEP)KUT MaTepuan M3 BCEX Ppa3lesioB (PU3MKM, BKIFOYACT KaK BOIPOCHl KJIACCHUYECKOW, TaK H
COBPEMEHHON (PU3UKH.

Hoes ecenepanusayuu. B coOTBETCTBUM C Hell MaTepuan Kypca (U3MKM OOBEIMHEH BOKPYT
¢usnueckux Teopuil. Begymum B Kypce sBusieTcss (pOpMHUpOBAaHHE MPEACTABICHUH O CTPYKTYPHBIX
YPOBHSIX MaTEpUH, BELIECTBE U IOJIE.

Hoesn eymanumapuzayuu. EE peanuszanus NpeAnonaraeT HCIOJb30BAHUE T'yMaHUTapHOTO
HNOoTeHIMaNa (U3NUYECKOW HAayKH, OCMBICIIEHUE CBSI3U Pa3BUTHS (U3UKU C pa3BUTHEM OOILECTBa, a
TaKX€ C MUPOBO33PEHYECKUMHU, HPAaBCTBEHHBIMHU M 3KOJIOTMUYECKUMHU MTPOOIEMaAMHU.

Hoes npuxnaouoii nanpasnennocmu. Kypc GU3MKH IpeamnonaraeT 3HaKOMCTBO C IIUPOKUM
KPYI'OM TEXHHUYECKHX M TEXHOJIOTHYECKUX MPHIIOKEHUH N3Y4EeHHBIX TEOPUN U 3aKOHOB.

Hoes  oxonocusayuu  peanusyercs TOCPEACTBOM  BBEACHHUS DJIEMEHTOB  COJCpPXKaHMUS,
HOCBSAIEHHBIX YKOJIOTMYECKUM NTPOOJIEMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbl C PA3BUTUEM TEXHUKHU
U TEXHOJOTMH, a Takke OOCYKACHHS MpOoOJieM palMOHAIBHOTO IPHPOJONOIB30BAHUS |
9KOJIOTMYECKON O€30MaCHOCTH.



CrepXHEBBIMH DJIEMEHTaMH Kypca (U3MKM Ha YypOBHE CpeaHEero oO0mero oOpa3oBaHUA
ABIAIOTCS  (pusnueckue Teopur (POpMHpOBAHUE MPEJICTABIECHUM O CTPYKTYpe MOCTPOCHMS
¢usuveckoil Teopuu, pomu  (GyHAAMEHTATBHBIX 3aKOHOB W MPHUHIUIIOB B  COBPEMEHHBIX
IPECTaBICHUAX O MPUPOJE, IPAHUIAX TPUMEHUMOCTH TEOPUHl, 17151 ONMCAHUS €CTECTBEHHO-HAYUHBIX
SIBJICHHH U MPOIIECCOB).

CuCTeMHO-IeSITeNbHOCTHBIM MOAX0M B Kypce (U3MKM pean3yeTcsi IMpexkIe BCEero 3a CYET
OpTraHu3aIi SKCIEPUMEHTAIBHON NeATeTBbHOCTH oOydatommxcs. s 0a30BOro ypoBHS Kypca
GU3MKH — 3TO HCIIOIb30BAaHME CHUCTEMBl (DPOHTANBHBIX KpPAaTKOBPEMEHHBIX OSKCIIEPUMEHTOB U
nmabopaToOpHBIX padoT, KOTOPBIE B MporpaMMme 1mo (Gpusznke 0ObeTUHEHBI B OOIIMA CITUCOK YIYCHUYECKUX
NPaKTUYECKUX paboT. BrigeneHne B yka3aHHOM IepedHe J1a0opaTOpHBIX paldoT, MPOBOJUMBIX JUIS
KOHTPOJISI M OLIEHKH, OCYILECTBJIAETCS y4YaCTHMKaMHU O0Opa30BaTENIbHOIO MpolLecca HCXOAsd U3
0cOOEHHOCTEeH MIIaHUPOBAHUS M OCHAIICHUs KabuHeTta Gu3uku. [Ipu 3ToM obecrieunBaeTcst OBIaieHIE
00yJaroIUMHUCST YMEHUSIMH HPOBOJUTH KOCBEHHBIE W3MEPEHHUs, HCCIIECOBAaHUS 3aBUCUMOCTEH
($U3NUEeCKUX BETMUUH U TOCTAHOBKY OMBITOB IO MIPOBEPKE MPEIOKEHHBIX THITOTE3.

Bonpiioe BHHMaHMe yJenseTcs PELICHUI0 pacuETHBIX W KaueCTBEHHBIX 3aj1ad. [Ipu stom s
pacu€THBIX 3ama4 TPUOPHUTETOM SBIIOTCS 3aJadd C SIBHO 3aJaHHOW (PH3MYECKOW MOJIETbIO,
MO3BOJIAIONINE TPUMEHATh U3y4EHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJHOr0 pasjena Kypca, Tak
U UHTETPHUPYS 3HAHUS W3 Pa3HbIX pa3nenoB. s KadecTBEHHBIX 3ala4 MPHOPHUTETOM SBIISIOTCS
3aJaHusd Ha OOBSCHEHHE NMPOTEKaHWS (PU3MUECKUX SIBICHUH U MPOLIECCOB B OKpY’KAIOIIEH >XU3HHU,
Tpedyrouire BbIOOpa (pu3nueckoi MoaeIu Al CUTyallui IPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa.

B cootBerctBum ¢ tpedoBanusmMu ®I'OC COO k marepuanbHO-TEXHHYECKOMY O00ECIeUCHHIO
yueOHoro mnporecca 0a3oBblii ypoBEHb Kypca (DU3MKH Ha YpOBHE CpEIHEro obuero oOpa3oBaHUs
JIOJDKEH M3Y4aThCsl B YCIOBHUSX MPEIMETHOr0 KaOMHeTa (U3MKU WM B YCIOBHSX HHTETPUPOBAHHOTO
KabMHeTa IPeIMETOB €CTECTBEHHO-HAYYHOr 0 iMKia. B kaOuHere Gu3uku JOIKHO OBITH HEOOXOMMOE
nabopaTtopHoe 000pyIOBaHWE JUIS BBIMOJHEHUS YKa3aHHBIX B MPOrpaMMe MO (PHU3MKE YUEHUUECKUX
HPAaKTUYECKUX padoT U AEMOHCTPALMOHHOE 000pYy/JOBAHUE.

JleMoHCTpanmoHHOE 000pynoBanne (OPMHUPYETCS B COOTBETCTBUU C MPHUHIIMIIOM MUHIUMAIHHOM
JIOCTaTOYHOCTH M 00ECHEeUMBAET MOCTAHOBKY NEPEUYMCICHHBIX B Mporpamme Mo (Qpu3MKe KIFOYEeBBIX
NEeMOHCTpPAaMi Ui WCCIICAOBAHMS HM3y4aeMbIX SBICHWA W TPOIECCOB, OSMIUPUYECKHX U
(byHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopaTopHoe 00OpymOBaHME IJIsi YYEHHUYECKUX MPAKTHUUECKUX paboT (OpMHpYETCsS B BHJIC
TEMAaTUYECKUX KOMIUIEKTOB M 00ECIeunBaeTcs B pacuére OJHOI0 KOMIUIEKTA Ha JIBYX OOYYarOLTHXCS.
TemaTnueckue KOMIUIEKTHI J1a00OpaToOpHOro 0O0OpYIOBaHUS JOKHBI OBITh IOCTPOEHBI Ha
KOMILJIEKCHOM HCITOJIb30BAaHUH aHAJIIOTOBBIX W IU(POBBIX MPHUOOPOB, a TaKXKE KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUE HUPPOBBIX J1a00paTOpUH.

OCHOBHBIMU 1IENIIMU U3Y4€HHUS (PU3UKHU B 00I11EM 00pa30BaHUU SBJISIOTCS:

e (opMHpOBaHHE MHTEpeca U CTPEMIICHUS OOYYaIOIMXCsS K HAYYHOMY M3YyYEHMIO HPUPOJBI,

pa3BUTHE UX UHTEIIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® Dpa3BUTHE TPEACTABICHWH O HAYYHOM METOJAE TMO3HaHUS ©  (HOpMHUpOBaHHE
UCCIIE10BATENbCKOI0 OTHOUICHHUS K OKPY>KAIOIIUM SIBJICHUSM;

e (opMHpoOBaHHE HAyYHOI'0 MHPOBO33PEHHS KaK pe3ylbTara H3y4eHHsS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (opMHpOBaHHE YMEHUH OOBACHATH SIBIECHUS C MCIOJIb30BaHUEM (DU3MUYECKHX 3HAHUI U
HAaYYHBIX JIOKa3aTeIbCTB;

e (opmHpOBaHUE MPEACTABICHUN O PO (PU3MKH Ui pa3BUTHUS APYTUX €CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTHH.

JocTtiwxkenne 3Tux 1eneil o0ecrneynBaeTcsi perieHueM CIeayonMX 3a/1a4 B MPOLEcce U3yUCHHS
Kypca (pU3MKH Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMS:



e mpuoOpeTeHHe CUCTeMbl 3HAHWKH 00 OOHmMX (U3NIECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSIX, BKJIIOYAas MEXaHUKY, MOJEKYISpPHYIO (GU3HKY, SJICKTPOAMHAMUKY, KBAHTOBYIO
(U3HKY U 3JIEMEHTBI aCTPOPU3NKH;
e (opMHpOBaHHE YMEHHH MPHUMEHATh TEOPETUYECKHE 3HAHUS JUISl OOBSICHEHUS (PU3UUECKUX
SBJICHUM B IPUPOJIE U I IPUHATHS NPAKTUYECKUX PELICHUI B IOBCETHEBHOM )KU3HU;
® OCBOCHHE CIIOCOOOB PEIICHUS Pa3IMYHBIX 33[a4 C SBHO 33JaHHON ()M3UYECKON MOJENBIO,
3aJa4y, MOJPa3yMEBAIOIIUX CaMOCTOATENbHOE CO3JaHHe (U3NUYECKOW MOJENH, aJeKBaTHOM
YCIIOBUSIM 3aJ1auu;
e [OHMMaHME (PU3MUYECKHX OCHOB U MPHUHIMIIOB JACHCTBUS TEXHHUUYECKUX YCTPOWCTB U
TEXHOJIOTMYECKHX MTPOLIECCOB, UX BIUSHUS HA OKPYXKAIOLIYIO CPENY;
® OBJAJICHUE METOJaMH CaMOCTOATEIbHOIO IJIAHUPOBAHUS U MPOBEIACHUS (PUINUYECKUX
SKCHEPUMEHTOB, aHAJIM3a W HHTEpHpeTanuuud HHGOpPMALUU, ONpPEAENCHHs JT0CTOBEPHOCTH
MOJIyYE€HHOT' O PEe3yJIbTaTa;
® CO3/JaHME YCIOBUM I pa3BUTUS YMEHUN IPOCKTHO-UCCIIEI0BATEIbCKONW, TBOPYECKON
JESTENbHOCTH.
Ha n3ydenne ¢pusmku (6a30BbIi ypOBEHB) HA YPOBHE CPEIHETO 00IIETo 00pa3oBaHMs OTBOIUTCS
136 gacoB: B 10 kimacce — 68 yacoB (2 yaca B Heaeno), B 11 kimacce — 68 yacoB (2 yaca B HeENio0).
[Ipemnaraemprii B mporpamMMe 1o (U3UKE MEepeueHb J1a0OpaTOPHBIX W MPAKTUYECKUX pPadboT
SBIISIETCS PEKOMEHIOBAHHBIM, YUHUTENb JeaeT BbIOOp MPOBEACHUS JIAOOPATOPHBIX PabOT M OMBITOB C
y4€TOM MHJIUBUIYaTbHBIX OCOOEHHOCTEN 00yUYaroIUXCsl.



COJAEPKAHUE OBYYEHUA
10 KJIACC

Pa3nen 1. ®u3nka u MeT0Abl HAYYHOI'0 TO3HAHUSA

®usznka — Hayka o mnpupone. Haydnsle MeTOnbl INO3HAaHUS OKpYyXarolero mupa. Pomib
HKCIEPUMEHTA ¥ TEOPUHU B MIPOLIECCE MO3HAHUS IPUPOJIBL. DKCIEPUMEHT B (PU3HKE.

MonenupoBanue (pu3nyecKux sBJIeHUN u npoueccos. Hayunsle runore3bl. @uzndeckrue 3aKOHbI
U Teopud. ['paHUIBI MPUMEHUMOCTH (pU3NUeCcKUX 3aKOHOB. [IpuHIIMT COOTBETCTBUS.

Pore um wmecro ¢usuku B (QOpPMUPOBAHMHM COBPEMEHHOM HAay4YHOH KapTHHBI MHUpa, B
MPAKTUYECKON JEATEIIbHOCTH JIFOJICH.

Jlemoncmpayuu

AmnHanoroBble ¥ IU(PPOBBIE U3MEPUTETbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanunueckoe nBHkeHHE. OTHOCUTENBHOCTh MEXaHMYECKOro JBMKeHusd. Cucrema OTcCUETa.
Tpaexropus.

[lepememenne, ckopocTh (cpemHsisi CKOPOCTb, MIHOBEHHas CKOPOCTb) M YCKOpEHHE
MaTepUAJIbHOM TOYKHM, MX IPOEKIMM HAa OCHU CUCTEeMbl KoopAauHaT. CloKeHHe NEepeMElIeHUd H
CJIOKEHUE CKOPOCTEH.

PaBHOMEepHOE U pPaBHOYCKOpEHHOE MpsMOJMHEHOe nBmkeHue. [paduxu 3aBucumoctu
KOOPAMHAT, CKOPOCTH, YCKOPEHHUSI, TYTH U IEPEMELIECHHS MaTEPUATILHON TOYKH OT BPEMEHHU.

CBoboaHoe nazenne. Y cKopeHue CBOOOIHOrO maIeHus.

KpuBonuneiinoe nBuxeHue. [[BuxkeHrne MaTepralibHON TOUYKHU 110 OKPYXHOCTHU € IIOCTOSHHOMN 1O
MOJIYJIF0 CKOPOCThIO. YTJOBasg CKOpPOCTh, JHHEWHass CcKOpocTh. llepmom u uacTora oOpamieHus.
LleHTpOCTpEMUTENBHOE YCKOPEHUE.

TexHuuyeckue yCTpOMCTBAa M IPAKTUYECKOE NPUMEHEHME: CIHUIOMETP, ABUKEHHUE CHApSIOB,
LIETIHBbIE U PEMEHHBIC TIEPEAAYM.

Llemoncmpayuu

Mopnenp cucteMbl OTCUETA, MILTIOCTPALs KUHEMATUYECKUX XapaKTEPUCTUK IBUKECHUS.

[IpeoOpazoBaHue ABMKEHUI C UCTIOIH30BAHUEM MTPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pPa3peKEHHOM IPOCTPAHCTBE.

HaGmonienue nBuxeHus tena, OpoLIeHHOro MO YIJI0M K TOPU30HTY M TOPU30HTAJIBHO.

W3mepenne yckopeHus CBOOOAHOr0 MaieHHUS.

HanpaBnenne ckopocTH npu IBUKEHUH IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3yyeHne HEpaBHOMEPHOI'O IBUKEHHUSI C LIETBIO ONPEAEIECHNS MTHOBEHHON CKOPOCTH.

UccnenoBanue COOTHOLIEHUS MEXAY IMYTSIMU, NPOUACHHBIMH TEJIOM 3a MOCIEI0BaTEIbHbIC
paBHBIE MPOMEXKYTKH BPEMEHH IIPU PAaBHOYCKOPEHHOM JIBM)KEHMHM C HAYaJIbHOM CKOPOCTBIO, PAaBHOM
HYJIIO.

N3ydenne ABMKEHUS IapUKa B BA3KOU JKHIKOCTH.

N3ydenue nBukeHHs Tea, OPOIIEHHOTO TOPU30HTAIHHO.

Tema 2. /lunamuxa

[IpuHmmn orHocurensHOCTH ['amunes. IlepBwiii 3akoH HproToHa. MHepuuanabHble CHCTEMBI
oTcuéra.

Macca Tema. Cuina. [punnun cynepriozunuu cuii. Bropoit 3akon HeroToHa 171 MaTepuaibHON
Touku. Tperuii 3akoH HploTOHA 1)1 MaTepuagbHbIX TOYEK.



3akoH BceMupHoro TsaroreHus. Cuia tsokectu. IlepBas kocMuueckas CKOpOCTb.

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

Tpenue. Bunsl tTpenust (mokosi, ckoiabxeHusi, kaueHusi). Cuna tpenusa. Cyxoe tpenue. Cuina
TPeHMsI CKOJNbKEHUs U cuia TpeHus mnokosd. Koadounument tpenus. Cuna CONpOTUBICHUS MpU
JBUKEHHUU TeJa B )KUJKOCTU WIH rase.

[TocTynarensHOE U BpallaTebHOE JBI)KEHUE a0COIIOTHO TBEPIOrO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpamieHud. [lmedo cuiibl. YClIoBHST paBHOBECHS TBEPAOrO
Tena.

TexHuyeckue yCTpoWCTBa U NPAKTHUECKOE MPUMEHEHHE: MOAIIUIHUKH, JABM)KECHHE
MCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nHepLUUH.

CpaBHeHHE Macc B3aUMOJEHCTBYIOLIUX Tell.

Bropoii 3akoH HeroTOHA.

N3mepenue cui.

CrnoxeHnue cui.

3aBUCUMOCTb CUJIBI YIPYTOCTH OT Ae(opMaruu.

HeBecomocTe. Bec Tena nmpu yCKOpeHHOM MOABEME U TaJACHUU.

CpaBHEHHE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHst TBEpIOro Tesia. Buabsl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomul

W3ydenue ABM>KEeHUS OpycKa MO HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BO3HUKAIOIIUX B MIPYKUHE U PE3MHOBOM 00pasiie,
oT ux nedopManuu.

HccnenoBanue ycinoBuil paBHOBECHUS TBEPAOr0 TeJla, UMEIOIIEr0 OCh BPAICHUS.

Tema 3. 3akonbl coxpaneHus 6 MexaHuke

NmMnynee MarepuanbHOM TOYKM (Te€Na), CUCTEMBbl MaTepHalbHbIX Touek. Mmmynsc cunibl u
M3MEHEHUE UMITYJIbCa Tena. 3aKOH COXPaHEeHUsI UMITYJIbca. PeakTHBHOE JBUKEHUE.

Pabora cuibl. MOIIHOCTE CHIIBI.

Kunernueckas sHeprusi MaTepuaibHON TOUKH. Teopema 00 M3MEHEHUN KHHETUYECKOI SHEPTuH.

[TorenmmanpHas sHeprus. [loTeHnumanpHas SHEprus ynpyro AehOpPMHPOBAHHOW MPYKUHBI.
[MorennuanbHas SHEPrHsl Teaa BOIU3U MOBEPXHOCTH 3EMITH.

[TorenuuanbHble W HEMOTEHUHUaNbHbIE CHIBL. CBsi3b paOOThl HEMOTEHIUATbHBIX CHI C
M3MEHEHUEM MEXaHUYECKOW IHEPTUU CUCTEMBI T€N. 3aKOH COXPAaHEHUS] MEXaHUYECKON IHEPTUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4ecKkrue YCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHME: BOJIOMET, KOIEP, NPYKUHHBINA
MUCTOJIET, ABUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBM)KEHUE.

[lepexox moTeHMATBEHON SHEPTUU B KHHETHYECKYIO U OOpaTHO.

Yuenuueckuii sxkcnepumenm, nabopamopHule pabomoi

N3yuenne abCOMOTHO HEYIIPYTOro yAapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHHUKOB.

HccnenoBanue cBsi3u pabOThI CHJIBI ¢ U3MEHEHHUEM MEXaHMYECKOW PHEpruu Tela Ha Mmpumepe
pacTsKEHUs PE3UHOBOIO KI'yTa.

Pa3nen 3. MoJiekyasipaas pu3uka u TepMOAUHAMHUKA
Tema 1. Ocnogbl MONEKYNAPHO-KUHEMUYECKOU meopuu



OCHOBHBIE TIOJIOKEHUSI MOJICKYJSIPHO-KUHETUYECKOH TEOPUH M HMX ONBITHOE OOOCHOBaHHE.
bpoynosckoe nsuxenue. duddysus. Xapakrep HBIKEHHS W B3aMMOJACWUCTBUS YacTHIl BEIIECTBA.
Mognenu cTpoeHust ra3oB, KUJIKOCTEH M TBEPIBIX T U OOBSICHEHHE CBOWCTB BELIECTBA HAa OCHOBE
3TUX Mojeneil. Macca u pazmepsl mosnekyi. KonnuectBo BemectBa. [loctostHHas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u e€ usmepenue. llkana remneparyp Llenscus.

Moznens wupneanpHoro raza. OCHOBHOE YPAaBHEHHE MOJEKYJIIPHO-KMHETHUYECKOH TEOpUU
UJeaJbHOro ra3a. AOCONIOTHAs TeMIepaTrypa Kak Mepa CpeHEeld KMHETMYECKOH SHEpPruu TEIrIOBOIO
nBrkeHus dactull rasza. lllkana temneparyp KenbBuna. ['a3oBble 3akoHBL. YpaBHeHHEe MeHaeneeBa—
Knaneiipona. 3akon J[lamprona. M3ompouecchl B HACAIBHOM Ta3e € MOCTOSHHBIM KOJIHMYECTBOM
BemlecTBa. ['paduueckoe npecTaBieHe H30MPOLIECCOB: U30TEpPMa, H30X0pa, n300apa.

TexHuyeckue yCcTpoicTBa U MPaKTHUYECKOE IPUMEHEHHE: TEPMOMETp, OapoMeTp.

Jlemoncmpayuu

OnbIThI, JIOKa3bIBAIOLIME JUCKPETHOE CTPOEHUE BelecTBa, (Qororpaguu  MOJEKYI
OpraHUYECKUX COCTUHECHUMN.

OmnbiThl 0 U Py3un KUAKOCTEH U ra30B.

Mopenb OpOyHOBCKOTO JIBUKECHHUSI.

Mogpens oneita IlITepHa.

OnbIThI, TOKa3bIBAIOIIME CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOACHCTBHUS.

Monens, nirocTpupyrouas Ipupoay AaBJIEHUs ra3a Ha CTEHKU COCyAa.

OnBITHL, HJUTFOCTPUPYIOLIUE YPABHEHHUE COCTOSIHUS UJICAIbHOIO ras3a, M30MpOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomul

Omnpenenenre mMacchl BO3yXa B KJIACCHOW KOMHAaTe€ Ha OCHOBE M3MEpEHUN 00bEMa KOMHATBHI,
JIaBJICHUS U TEMIIEpaTyphl BO31yXa B HEH.

HccenenoBanre 3aBUCUMOCTH MEXY ITapaMeTpaMH COCTOSTHUS Pa3peKEHHOro rasa.

Tema 2. Ocnosvt mepmoounamuku

TepMonunamuyeckasi cucremMa. BHYTpeHHSs SHEeprusi TepMOIMHAMUYECKON CUCTEMBI U CIIOCOOBI
e¢ u3MmeHeHus. KonuuecTtBo TemnoTel U pabora. BHYTpeHHsIsI SHEprusi OHOATOMHOTO HACATIbHOTO
raza. Buael temonepenadn: TEIJIONPOBOAHOCTh, KOHBEKLUS, U3JIydEHHUE. Y IENbHAS TEIUIOEMKOCTb
BelecTBa. Koam4ecTBo TEMIoTs IPH TEIUIONEpeaaye.

[Tonatue 06 ammabatHOM mporecce. IlepBblif 3akoH TepMmonuHamuku. [IprMeHeHue mnepBoro
3aKOHa TEPMOJAMHAMUKH K H3orpoueccaM. ['padguueckas nHTepnpeTaius padoTsl rasa.

Bropoii 3akoH TepmoanHamMuki. HeoOpaTuMocTh Mpo1eccoB B MPUPOJIE.

TennoBbsle MamwuHbl. [IpuHIMIBL AeWcTBUS TEMIOBBIX MamuH. [IpeobpazoBaHusi »HEpruu B
TeroBbIX MammHax. KoadduuueHnT monesnoro neiictBust teruioBod MamuHbl. Llukn KapHo u ero
KO3 UIIUEHT MOJIE3HOTO ACUCTBUSI. DKOIOTUYECKHE MPOOIEMbI TEIIOIHEPTETUKH.

TexHuyeckre ycTpoWcTBa M NPAKTHUYECKOE NMPUMEHEHME: JBUraTeNlb BHYTPEHHErO CrOpaHus,
OBITOBOM XONOAUIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3menenne BHyTpeHHEH SHEPrHM Teja MPH COBEPUICHUH paldOThI: BBUIET MPOOKHU U3 OYTHUIKH
oJ JEMCTBHEM CXKaToro BO3JyXa, HarpeBaHue »>Qupa B JaTyHHOH TpyOke MyTéM TpeHus
(BUICOEMOHCTPALIHS).

W3meHeHne BHYTpeHHEH dHepruu (TemMepaTypbl) Tejia pu Terionepeaaye.

OnbIT M0 aabaTHOMY PACIIMPEHUIO BO3AYyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoi TypOUHBI, BUTATENsI BHYTPEHHETO CrOPaHUsl, PEaKTUBHOIO JIBUTATETIS.

Yuenuueckuii skcnepumenm, nabopamopnule pabomol

N3mepenne yenpHON TEIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanusn eeujecmea. Dazosvie nepexoovt



[TapooOpa3oBanue u koHaeHcamnus. Vcrnapenne u kureHue. AOCONIOTHAS W OTHOCHTENbHAs
BJIQXKHOCTh BO3AyXa. HacblleHHbI map. YjaenbHas TemjaoTra HapooOpa3oBaHHs. 3aBUCHMOCTh
TEMIICPATYPhI KUIICHUA OT JaBJICHHA.

Teépnoe Teno. Kpucrammuyeckue u amopdHbie Terna. AHU3O0TPONHS CBOMCTB KPHCTAJLIOB.
Kunkue xkpucramisl. CoBpeMeHHble MaTepuaibl. [laBienne u kpucraum3anus. Y iejabHas TeIioTa
riasnenus. Cyoaumanus.

YpaBHeHHe TeII0BOro OanaHca.

TexHUYecKHEe YCTPOMCTBA W NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U  IICUXPOMETP,

KaJIOPpUMETP, TEXHOJIOTMU IOJIYYCHHA COBPEMCHHBLIX MAaTCpHaIOB, B TOM YHUCIIC HAHOMATCpUaloB, U
HAHOTCXHOJIOT'HH.

Jlemoncmpayuu

CBoiicTBa HACHIIICHHBIX MAPOB.

Kunenve npy moHM>KEHHOM JaBICHUH.

Croco0bl U3MEpeHUsl BIAXKHOCTH.

Habmronenne HarpeBanus U MIaBJICHUS KPUCTAITNYECKOTO BEIIECTBA.
JleMOHCTpanust KpUCTAJIIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

W3mepeHne OTHOCUTENbHOMN BIaKHOCTH BO3/IyXa.

Pa3zneua 4. JiekTpoguHaMuKa

Tema 1. Inekmpocmamuka

OJeKkTpu3anus Tesl. DJIEKTpUudYecKui 3apsan. JBa Buga snexrtpuyeckux 3apsaos. [IpoBoanuku,
JURJIEKTPUKU U TIOTYIPOBOAHUKH. 3aKOH COXPAHEHUS 3JIEKTPUUECKOr0 3apsiia.

B3aumoneiictBue 3apsaoB. 3akoH Kynona. TodedHbId 3lEKTpUUECKUN 3apsill. DIESKTPUYECKOE
noste. Hanpspk€HHOCTB  anekTpudeckoro mnons. [IpuHmMm cyneprno3unuy 3JI€KTPUYECKUX ITOJICH.
JInHuM HanpsKEHHOCTH SIEKTPUUYECKOTO MOJIS.

Pabora cun snextpocrarnueckoro nosns. [lorennuan. Paznocts norenmanos. [IpoBogHuku u
JUAJIEKTPUKHU B DJIEKTPOCTATUUECKOM MoJ€e. [JusnexkTpuyeckas npoHUIaeMOCTb.

OnekTpoémMkocTh. KoHaeHcatop. DJIEKTpOEMKOCTh IUIOCKOTO KOHIEHCATOpa. JHEpPrus
3apsKEHHOI0 KOH/IEHCaTopa.

TexHUYecKrue yCTpOMCTBA M MPAKTHYECKOE IPHUMEHEHHE: DJIEKTPOCKOI, 3JIEKTPOMETP,
AJIEKTpOCTATHYECKAs 3al[UTa, 3a3eMJICHUE DJCKTPONpUOOpOB, KOHJACHCATOP, KOMUPOBAIHHBIN
anmapar, CTpyHHbIN IPUHTEP.

Jlemoncmpayuu

VYeTpolicTBO U IPUHLKI IEHCTBHS 3JIEKTPOMETPA.

B3aumoneiicTBue Ha3IEKTPU30BAHHBIX TEII.

DJIEKTPUYECKOE TO0JIE 3aPSAKEHHBIX TEJ.

[TpoBOAHUKH B 3JIEKTPOCTATHUECKOM IIOJIE.

DIIeKTpOCTaTUUECKas 3allUTA.

JIM3AEKTPUKHY B 2JIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCATOpa OT IUIOMIAJM IUIACTUH, PACCTOSHUS
MEXAY HUMH U JUAJIEKTPUYECKON MPOHUIAEMOCTH.

OHeprusl 3apsyKEHHOT0 KOH/IEHCaTopa.

Yuenuueckuii sxkcnepumenm, nabopamopHule pabomol

H3mepenue 351eKTpoEMKOCTH KOHIAEHCATOpA.

Tema 2. Ilocmoannwiit 3nexkmpuveckuii mok. Toxu ¢ paznuunwix cpedax

DJIEeKTPUYECKUM TOK. Y CIIOBUSI CYIIECTBOBAHUS dJIEKTpUueckoro toka. Mcrounuku toka. Cuna
TOKA. [ IOCTOSHHBIN TOK.



Hamnpsoxkenue. 3akon Oma Juist ydacTka LEnu.

DNEeKTpUYECKOEe CONPOTUBIICHHUE. YIEIbHOE CONPOTHBIEHHE BemecTBa. [locienosarensHoe,
IapaJyIeIbHOE, CMEIIAHHOE COCIMHEHHE ITPOBOIHUKOB.

Pabora snextpudeckoro Toka. 3akoH Jxoyna—Jlenia. MolHOCTb 3IEKTPUYECKOTO TOKA.

DONeKTpOABMKYIIAsl CHJIa U BHYTPEHHEE CONPOTHBIEHME MCTOYHHMKA TOKa. 3akoH Oma s
HOJHOM (3aMKHYTOI) 3neKkTpuueckoi 1ienu. KopoTkoe 3amMbIkaHUe.

DneKTpOHHas! MPOBOJUMOCTb TBEP/ABIX METAJIJIOB. 3aBUCUMOCTH COIPOTUBIIEHUS METAUIOB OT
Temneparypbl. CBEpXIpOBOAUMOCTb.

DIIEKTpUYECKHUN TOK B Bakyyme. CBOMCTBA JIEKTPOHHBIX ITyYKOB.

[MonmynpoBonuuku. CoOCTBEHHAs! U PUMECHAsI TPOBOIUMOCTh MOTYIPOBOJHUKOB. CBOMCTBA P—
n-nepexona. [TomynpoBoaHNKOBBIE TPUOOPBI.

OneKkTpuueckuii TOK B PAcTBOpax W paciulaBax dJIEKTPOJIUTOB. DJIEKTPOIUTHUECKAsS
aucconuanus. JIeKTPOIIn3.

OnekTpuueckuil TOK B razax. CaMOCTOATENBHBIM M HECaMOCTOSITENIbHBIN pa3psia. MonHus.
ITma3ma.

TexHu4ecKre yCTpPOWCTBA M NIPAKTUYECKOE IMPUMEHEHME: aMIIEpMETP, BOJIBTMETpP, PEOCTaT,
UCTOUYHUKHU TOKA, 3JIEKTpOHATrpeBaTeibHble TPUOOPHI, 3JIEKTPOOCBETUTENIbHBIE MPUOOPHI, TEPMOMETP
COIIPOTUBIICHUS, BAKYYMHBIH MO, TEPMUCTOPHI U (HOTOPE3UCTOPHI, MOITYIPOBOJHUKOBBIN THOL,
raJbBaHMKa.

Jlemoncmpayuu

W3mepenue cuiipl TOKa U HAIIPSKEHHUS.

3aBUCHUMOCTb  CONPOTHUBJICHHA LWIMHIPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOLIAAU
IIONEPEYHOr 0 CEYEHUS U MaTepHaa.

CMenianHOe COeJUHEHHUE TPOBOJHUKOB.

[Ipsamoe wu3MepeHHe dIeKTpOABMKYIIEH Cuibl. KOpoTkoe 3aMbIKaHHE TaJlbBaHUYECKOIO
3JIEMEHTA U OL€HKA BHYTPEHHETO COITPOTUBIICHUS.

3aBUCHUMOCTb COIIPOTUBJICHHS METAINIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOIUTOB.

W ckpoBoit pa3psii 1 MPOBOJAUMOCTB BO3/1yXa.

OOHOCTOPOHHSISI IPOBOJUMOCTD AHOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

H3yueHne cMemaHHOr0 COeIMHEHNS PE3UCTOPOB.

H3mepenne 37IeKTpOABMKYILEH CHIIbI MCTOYHHMKA TOKA U €r0 BHYTPEHHETO COIIPOTUBIICHHUS.

Hab6mronenue anexrponusa.

MexnpeaMeTHbIE CBSI3H

Wzyuenme kypca ¢usukm OGa3oBoro ypoBHs B 10 Kimacce OCYMIECTBISIETCS C  Y4ETOM
CoJIep KaTeNbHbIX MEXIPEAMETHBIX CBA3EH ¢ KypcaMH MaTeMaTHKH, OMOJIOTUU, XUMHH, Teorpaduu 1
TEXHOJIOTHH.

Mescnpeomemnusie nonamusi, CBI3aHHBIE C U3YYEHUEM METOJIOB HAYYHOI'O MO3HAHUSA: SIBJICHHUE,
Hay4HbIi (akT, rumnores3a, (u3nueckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJEHHE, 3KCIEPUMEHT,
MOJEIIMPOBaHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHHe CUCTEMbl YpaBHEHMH, JIMHENHHas QyHKIus, napadoia, runepbona, ux
rpaduKkd W CBOWCTBA, TPUTOHOMETpHYECKHE (QYHKIMH: CHHYC, KOCHMHYC, TaHI€HC, KOTAaHTEHC,
OCHOBHO€ TPUTOHOMETPHUYECKOE TOXKAECTBO, BEKTOPHI U MX IPOEKLIUU HA OCU KOOPAMHAT, CIOKCHHE
BEKTOPOB.

buonoeusn: mexaHnyeckoe ABUKEHHE B XKUBOU npupoze, iMddysus, ocMoc, TEMI000MeH KUBbBIX
OpPraHu3MoB (BUIBI TEIUIONEPENauM, TEMJIOBOE PAaBHOBECHE), AJIEKTPUUYECKUE SIBICHUS B KUBOU

pUpPOJE.



Xumus: NHUCKPETHOE CTPOEHHUE BEILECTBA, CTPOCHHME AaTOMOB M MOJEKYJ, MOJb BEIECTBA,
MOJISIPHAsE Macca, TEIJIOBBIE CBOWMCTBA TBEPIBIX TEJI, )KUJAKOCTEH U Ta3oB, DJIEKTPUYECKHE CBOMCTBA
METAJIIIOB, AJIEKTPOJIMTUYECKAs! IUCCOLMALINS, TaJIbBaHHKA.

T'eozpaghus: B1axHOCTh BO3IyXa, BETPhl, OapoOMeTp, TEPMOMETP.

Texnonoeusn: mpeoOpa3oBaHWE IBWKCHUH C HCIONB30BAaHMEM MEXaHHM3MOB, YYET TpEHHUS B
TEXHUKE, MOALIMITHUKH, UCTIOJIb30BaHUE 3aKOHA COXPAaHEHMsI UMITYJIbCa B TEXHUKE (pakeTa, BOJOMET U
JIpyrue), JBUTaTelb BHYTPEHHEro CropaHusi, napoBasi TypOuHa, OBITOBOM XOJOIWJIbHHUK,
KOH/IMLINOHEP, TEXHOJIOTUU NOJyYEHUSI COBPEMEHHBIX MAaTEPHAJIOB, B TOM UYHCJIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTHH, JJIEKTPOCTaTUUECKas 3allliTa, 3a3€MJICHUE 3JIEKTPOIIPHUOOPOB, KCEPOKC, CTPYMHBIN
HPUHTED, dJEKTPOHATpEBATEIbHBIC TPHUOOPHIL, SIEKTPOOCBETHTEIbHbIE TPUOOPHI, FAIbBAHUKA.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBILIIEI'O OBPA30OBAHMUA

OcBocHue yuebHOrOo npeamera «Ou3nKa» Ha YpOBHE cpeHero odmiero oopaszoBanus (0a30BbIid
YpOBEHb) JODKHO OOECHEYUTh JIOCTHIKEHUE CJCAYIOMIMX JTUYHOCTHBIX, METallpPeIMETHBIX U
MPEIMETHBIX 00Pa30BaTEIBHBIX PE3YJIBTATOB.

JIMHHOCTHBIE PE3YJIBTATbHI

JInuHOCTHBIE pe3ynbTaThl OCBOGHUsI YyueOHoro mnpeamera «®dusmka» IOIKHBI OTpaxarTb
TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIMXCSl PYKOBOJCTBOBAThCS C(HOPMHPOBAHHOW BHYTPEHHEH
MO3UIMEN JIMYHOCTH, CUCTEMON IIEHHOCTHBIX OpPUEHTAIlMi, MMO3UTUBHBIX BHYTPEHHHUX YOEXKIECHUH,
COOTBETCTBYIOLINX TPAJUIMOHHBIM LIEHHOCTSIM POCCUICKOro OOIIECTBa, PACHIMPEHHUE >KU3HEHHOTO
OIbITa M ONbITA JEATEIBHOCTH B TPOILECCE pean3al[Mi OCHOBHBIX HAIIPaBJICHUN BOCIUTATENbHOMN
JESTENbHOCTH, B TOM YHCJIE B YaCTHU:

1) rpaxIaHCcKOro BOCIMTAHUSA:

c(OpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIUU 00yYaIOMIErocsi KaKk aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCHICKOro o0IecTBa;

IOPUHATHE TPAJULUOHHBIX OOIIEUETOBEUECKUX T'YMAHUCTUYECKUX U JEMOKPATHYECKHUX
LIGHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO [ESTEIBHOCTh B HWHTEpPECax TPaKTAHCKOro OOIIEeCTBa,
y4acTBOBAaTh B CAaMOYIPABJICHUU B 00pa30BaTEIbHON OpraHu3aluu;

YMEHHE B3aUMOJIEHCTBOBATh C COLIMATbHBIMU MHCTUTYTAMH B COOTBETCTBUU C UX (QYHKIUSIMU U
Ha3HA4YCHHEM;

TOTOBHOCTb K T'yMaHUTapHON U BOJIOHTEPCKON JNESATEIBHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUS

c(OpMHUPOBAHHOCTh POCCUNCKOM I'pakTaHCKON MIEHTUYHOCTH, NaTPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K T'OCYJapCTBEHHBIM CHMBOJAM, JOCTHKEHUSIM POCCUNCKUX YUYEHBIX B
o0nactu (GU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMA:

c(OpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMUS, 3THYECKOI O IOBEICHUS;

CIIOCOOHOCTh OLIEHMBATh CHUTYallMI0 M NPUHUMAaTh OCO3HAHHBIE PELICHMS, OPUEHTHPYICh HaA
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B JESITEIbHOCTH YUYEHOIO;

OCO3HAHUE JINYHOT'0 BKJIaJia B IOCTPOEHUE YCTOWYMBOrO Oy1YILEro;

4) 3CTeTHYECKOr0 BOCIIHTAHHUS:

JCTETHUYECKOE OTHOUIEHHWE K MHpPY, BKJIIOYas ICTETHKY HAy4yHOIO TBOPYECTBA, IPHUCYIIETO
¢du3nveckoii HayKe;



5) Tpy1oBOro BoCIUTAHUS:

MHTEpPEC K pa3NuyHbIM chepaM MpopecCHOHANBHON NESTENIbHOCTH, B TOM YHCIIEe CBSI3aHHBIM C
¢u3uKoli W TEXHHWKOH, YyMEHHE COBEpIIaTh OCO3HAaHHBIA BBIOOp Oyaymed mnpodeccun u
pean30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TIaHbI,

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHHMIO M CaMOOOPAa30BaHHIO B OOJIACTH (U3HKH Ha
IIPOTSKEHUHU BCEH )KU3HU;

6) IKOJIOTHYECKOT0 BOCTIUTAHUS

c(OPMHUPOBAHHOCTh ~ DKOJOTMUYECKOW  KYJIbTYphl, OCO3HaHHE TIJIOOAIBHOTO  Xapakrepa
9KOJIOTUYECKUX MPOOIIeM;

IJIAHUPOBAHUE U OCYILECTBICHHUE JCUCTBUM B OKPYXKAIOLIEH Cpele HAa OCHOBE 3HAHUS LEEH
YCTOMYMBOI'O Pa3BUTHUS YETIOBEUECTBA;

pacIIMpeHHe OIbITa AEATEIbHOCTH SKOJIOIMUECKON HAIpaBJIEHHOCTH HA OCHOBE MMEIOIIMXCS
3HaHUU 10 (PU3HKE;

7) IEeHHOCTH HAYYHOTI'O TIO3HAHUS:

c(hOPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
bu3nyecKoil HayKu;

OCO3HAHME IIEHHOCTH HAy4YHOM JesATEeIbHOCTH, T'OTOBHOCTh B IMpolecce H3ydeHHsS (DU3UKH
OCYILIECTBIISATh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JeSTEIbHOCTh UHIMBUTyaIbHO U B TPYIIIIE.

METAIIPEIAMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIC YHUBeEPCAJIbHbIEe YUeOHbIe 1eiCTBUA
Ba3oBble Jlornyeckne aecTBUA:

CaMOCTOSITENILHO  (OPMYIUPOBATh M aKTyaJU3UpOBaTh MpoOiieMy, paccMaTpuBaTh e€
BCECTOPOHHE;

OTIPENENATh LENH IeATeIbHOCTH, 3aJ]aBaTh apaMeTPhl U KPUTEPUU UX JTOCTHIKCHHUS;

BBISIBJIATh 3aKOHOMEPHOCTH U IMTPOTUBOPEYHS B PaCCMaTPUBAEMbIX (DH3NUYECKUX SBIICHUSIX;

paspabaThiBaTh IUIAH PEHICHHS NPOOJIEMBI ¢ yIETOM aHaIM3a WMEIOIUXCS MAaTepUATBHBIX U
HEMaTepHaAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESITEIBHOCTh, OIEHWBATh COOTBETCTBHE PE3YJbTATOB IIEJISIM,
OLICHUBATh PUCKHU IMOCJIEACTBUI A€ATEIbHOCTH;

KOOpJIMHUPOBAaTh W  BBIMOJHATH pabOTy B YCIOBHSIX PEATbHOr0, BHUPTYAIBHOTO U
KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS,

pPa3BUBATh KPEaTHBHOE MBIILJICHHUE MTPU PEIICHUH )KH3HEHHBIX MPOOJIEM.

ba3oBble ucciaenoBaTeabCKue AeiiCTBUS.

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMU MTOHATUSIMH M METOJaMHU (DPU3MYECKON HAYKH;

BJIQ/ICTh HABBIKAMH Y4eOHO-HCCIIEA0BATEIHCKONW U TPOSKTHOM JIEATEIBHOCTH B 00JIACTH (PU3UKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY MOMCKY METO/OB pelieHus 3afad Gu3nuecKoro
coJiepKaHusl, TPUMEHEHHUIO PA3IMYHBIX METO/IOB MTO3HAHUS;

BJIAJETh BHUJAMHM JIEATEIBHOCTH 110 TOJYYEHHID HOBOI'O 3HAHUS, €ro MHTEepIpeTanuu,
npeo0pa3oBaHUI0 W MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX CUTYyalMsIX, B TOM YHCJIE TPH CO3TAHUHU
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBIIATH TPUIMHHO-CJICICTBEHHBIC CBSI3U M aKTyaJIM3UPOBATh 3a]1aqy, BBIJIBUTATh TUIIOTE3Y €&
pelIeHUs, HaXOJUTh apryMEHThI JJI J0Ka3aTeIbCTBA CBOMX YTBEPXKJCHUM, 33a/1aBaTh MapaMmeTpbl U
KPUTEPHUH PEIICHUS;

aQHAJIM3UPOBATh TMOJIYYEHHBIE B XOJIC PEIICHUS 3aJaud Pe3yJbTaThl, KpUTUYECKU OIICHUBATH MX
JIOCTOBEPHOCTD, MPOrHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBUSIX;



CTaBUTh U (OPMYJIIMPOBATH COOCTBEHHBIC 33aJa4d B 00pa30BATENbHOU ICSITETHLHOCTH, B TOM
YHClie IPU U3YYeHUU (DU3UKU;

JaBaTb OICHKY HOBBIM CUTYyallUAM, OLICHHUBATb HpI/IO6p€TéHHBII71 OIIBIT,

YMETb MEPEHOCUTH 3HAHUS N0 (PU3HKE B MPAKTUYECKYIO 00JIACTh )KU3HEACATEILHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 PA3HbIX IPEIMETHBIX 00J1acTell;

BBIJIBUT'aTh HOBBIE UJIEH, NIpe/IaraTb OpUTMHAIbHbIE TOJXO/bI U PELICHNUS;

CTaBUTh HpO6J’I€MBI " 3a1a4i, JOIMYCKAIHNE AJIbTCPHATUBHBIC PCIICHUA.

Pabora ¢ nnpopmanmei:

BJIAZICTb HABBIKAMU ITOJTYYCHH A I/IH(l)OpMaI_[I/II/I (1)PI3I/I'-ICCKOFO COACPpIKaHNA N3 NCTOYHHUKOB pPa3HbIX
TUIIOB, CaAMOCTOATCIIbHO OCYIICCTBJIATL IIOMCK, aHAJIMW3, CHCTCMATU3AllUI0 W HHTCPIPECTAHUIO
uH(pOpMAIH PA3TUYHBIX BUAOB U (JOPM MPEACTABICHNUS;

OLIEHUBATh JJOCTOBEPHOCTH WH(OPMAIIHH;

HCIOJIb30BaTh CPEACTBA MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX TEXHOJIOTMH B pEIIeHUU
KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3allMOHHBIX 33Jad C COOJIIOJIEHHEM TpeOOoBaHUM
SPrOHOMUKHU, TEXHUKH 0€30MacHOCTU, THTUEHBI, PECYpCOCOepeKeHUS, TPABOBBIX U ITUYECKUX HOPM,
HOPM MH(OPMAIIMOHHOI 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3NUYECKOTO CONIEp’KaHMs B PasIMYHbIX (popMmarax ¢ y4yéTOM HazHAuYeHHUs
uHpOpMalMl W [ENeBOM ayIuTOpUH, BbIOMpAs ONTUMAIbHYIO (QOpMy MPEACTaBICHUS U
BU3YaJIU3aI1H.

KoMMyHHKAaTHBHbIE YHHBepcaJlbHble yueOHbIe AeiicTBUS:

OCYILIECTBIISITH OOIIEHNUE HA YpOKax (DU3UKHU M BO BHE-YPOUHOU JESTEIIbHOCTH;

pacro3HaBaTh NPEANOCHUIKN KOH(MIMKTHBIX CUTYalluid ¥ CMATYaTh KOH(JINKTHI,

pa3BEPHYTO U JOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOb30BAHUEM S3BIKOBBIX CPEJICTB;

MOHUMATD U MCIIOb30BaTh MPEUMYIIECTBa KOMAHJHON M WHAMBHIyaIbHOU PaboTHI,

BBIOWpaTh TEMAaTUKy M METOAbl COBMECTHBIX MICHCTBHII C yd4€TOM OOLIUX HHTEPECOB U
BO3MOKHOCTEH KaKJIOT0 WIEHA KOJJICKTHBA,

IPUHUMATD L€ COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATh M KOOPIMHUPOBATH AEUCTBUS IO
€€ NOCTHKEHHIO: COCTAaBJATh IUIAH JIEMCTBMM, PACIHPEAENATh PO C y4ETOM MHEHHMM yYaCTHUKOB,
00CYXXIaTh pe3yIbTaThl COBMECTHOU PabOTHI;

OLIEHMBATh Ka4eCTBO CBOETO BKJAJa M KaXIOTr0 y4aCTHMKA KOMaHIbl B OOIIMN pe3ynbTar MO
pa3pabOTaHHBIM KPUTEPHUSIM;

npeiaraTh HOBBIE MPOEKTHI, OIEHUBATh HAEU C TMO3UIMH HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIISITh MO3UTHUBHOE CTPATETHUYECKOE MOBEACHHUE B PA3NUYHBIX CHUTYALUSX, MPOSBIATH
TBOPYECTBO U BOOOPAKEHUE, OBITH MHUIIUATUBHEIM.

PerynsiTuBHbBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eCTBUS
Camoopranmu3anmus:

CaMOCTOSITEJIbHO OCYLIECTBIATh I103HABATEIbHYIO JIEATEIBHOCTh B 00NacTM (U3MKH U
aCTPOHOMMH, BBISBIIATH MTPOOJIEMBI, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSATENIBHO COCTAaBJIATH IIJJAH PEIICHHs pacuy€THBIX M KA4eCTBEHHBIX 3ajad, IUIaH
BBITOJTHEHHSI TIPAKTHUECKONW paboThl C y4ETOM MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M
MPEANOYTEHU;

JIaBaTh OLEHKY HOBBIM CUTYaIIHIM;

pacuIMpATh paMKH y4eOHOr o peMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHUN];

JenaTh OCO3HAHHBIM BHIOOp, apryMEHTHpPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTHh 3a
pelIeHuE;



OLIEHNBATh IPUOOPETEHHBIN OIBIT;

crocobcTBOBaTh (DOPMUPOBAHUIO U TMPOSBICHUIO APYAULMU B 00JacTH (PU3UKU, MOCTOSHHO
MOBBINIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOIIUOHAJIbHBIH HHTEJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYyallMsiIM, BHOCHUTb KOPPEKTHBHI B JESITEIbHOCTh, OIICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIETSAM;

BJIQJICTh HABBIKAMH ITO3HABATEJILHON PEQIICKCHU KAaK OCO3HAHMS COBEPIIAEMBbIX IEHCTBUUA U
MBICJIUTENBHBIX MPOLIECCOB, UX PE3YJIHTATOB U OCHOBAHMIA;

WCITOJIB30BaTh MPUEMBI PedIICKCUH VISl OIICHKH CUTYAIllH, BEIOOpa BEPHOTO PEIICHHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U ApIyMEHTBI APYTUX IIPU aHAIU3€ PE3YJIBTATOB JAEATEIbHOCTH;

MPUHUMATH Ce0sl, TOHMUMAasi CBOM HEIOCTATKH M JOCTOMHCTBA,

MIPUHUMATh MOTUBBI U ApTyMEHTBI APYTUX MPU aHAIU3€ PE3YJIBTATOB AEATEIbHOCTH;

MpU3HABATh CBOE MPABO U MPABO IPYTUX HA OMIMOKH.

B mporiecce AOCTMXKEHUS JTUYHOCTHBIX PE3YJIBTaTOB OCBOCHHUS MPOTrpamMMbl MO (QHU3UKE s
YPOBHSI CpEIHEro 00Imero o0pa3oBaHUs y OOY4YaIOIIMXCS COBEPIIEHCTBYETCS 3MOLIMOHATIBHBIN
UHTEIJIEKT, MPEANOIaraoui copMUpOBAaHHOCT:

CaMOCO3HAHUS, BKIIOYAIOUIETO CHOCOOHOCTh MOHHMMATh CBOE 3MOLIMOHAIBHOE COCTOSHHE,
BUJICTH HAMIPABJICHUSI PA3BUTHUS COOCTBEHHON AMOIIMOHABLHOM cephl, ObITH yBEpEHHBIM B cele;

CaMOpETyJINPOBAHNUs, BKIKOYAIOLIEIO0 CAMOKOHTPOJIb, YMEHHUE NPUHUMATh OTBETCTBEHHOCTH 32
CBOE TOBEACHHE, CIOCOOHOCTH AJaNTHPOBATHCS K OSMOLMOHAIBHBIM HM3MEHEHHSIM U TPOSBIATH
TUOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIMU, BKJIIOYAIOIIEH CTPEMIICHUE K JJOCTUXKEHUIO LEIH U YCIEXY, OMTUMH3M,
WHULIMATUBHOCTh, YMEHUE AEUCTBOBATh UCXO/S U3 CBOUX BO3MOMXKHOCTEM;

OMIIATUH, BKJIOYAIONIEH CHOCOOHOCTh TIOHMMATh SMOIIMOHAILHOE COCTOSIHUE JPYTHX,
YUUTBIBATh €0 MPHU OCYIECTBICHUN OOLICHHS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COIMATbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTHh BBICTPAaWBATh OTHOMICHUS C APYTUMHU
JIOJIbMH, 3a00TUTHCS, IPOSIBIISATH UHTEPEC U pa3peniaTh KOH(INKTHL

INPEIMETHBIE PE3YJIBTATHBI

K xonny oOyuenus B 10 kJiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaxaTb C(hOPMUPOBAHHOCTD y O0yUaIOIIUXCS YMEHUMN:

JIEMOHCTPUPOBATh Ha MpHUMEpax poilb M MecTo (U3UKU B (OPMHUPOBAHUU COBPEMEHHOU
HAay4YHOM KapTHHBI MHMpPA, B Pa3BUTUM COBPEMEHHOM TEXHUKM W TEXHOJOIMM, B NPAKTUYECKOU
JeATENbHOCTH JIFOJIEH;

YUUTBIBATh I'PAaHULIBl MPUMEHEHUS HM3YYEHHBIX (U3UYECKUX MOJeNed: MaTepuanbHas TO4YKa,
MHepIaibHas cucreMa orcuéra, abCOIIOTHO TBEPAOE TENO, UICANBHBIN ra3, MOJACIN CTPOCHUS Ia3oB,
AKHUJIKOCTEH M TBEPJBIX TEJ, TOUSUHBIN SJIEKTPUUECKHUM 3apsi IpU pelIeHnn GU3NYECKUX 3a1ay;

pacrio3HaBath (hu3nyecKue sBICHHS (IIPOIECCH) M OOBACHATH MX HAa OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIAPHO-KMHETUYECKOM TEOPUM CTPOCHHs BEIECTBA W JJIEKTPOJAMHAMHUKU: PAaBHOMEPHOE M
PaBHOYCKOPEHHOE MPSMOJIMHEWHOE JIBUKEHUE, CBOOOIHOE IMaJ€HUE TeJl, IBUKEHUE 110 OKPYKHOCTH,
UHepLus, B3auMoieiicTBre Ten, nudpdy3us, OpoyHOBCKOE IBUKEHHE, CTPOSHHE KHUIAKOCTEH U TBEPABIX
TeN, U3MEHEeHUue o0bEéMa Tel NMpU HarpeBaHUM (OXJIAXJEHUH), TEIUIOBOE pPaBHOBECHE, UCIApEHUE,
KOHJICHCAWs, IUIABJICHUE, KPUCTAJLIM3ALMA, KUIICHUE, BJIAXKHOCTb BO3/YyXa, ITOBBIIICHUE NAaBICHUS
raza IpU €ro HarpeBaHUM B 3aKPBITOM COCYZE€, CBS3b MEXKIYy IapaMeTpaMu COCTOSHMS ras3a B
U30IIpoLIECCax, JIEKTPU3ALUs TN, B3aUMOIECHCTBUE 3aps10B;

OIMCBIBaTh MEXAHWYECKOE IBUKEHUE, UCHONb3ys (U3NYECKHUE BEIUYMHBL: KOOpIMHATA, MYTbh,
IIEPEMEILICHUE, CKOPOCTh, YCKOpPEHHE, Macca Teja, CUIA, UMIYIbC Tella, KUHETUYECKas HHEPIrHs,



NOTCHIMATIbHAS HSHEPIrHsi, MeXaHudeckas paldora, MEXaHW4YecKass MOIIHOCTh; MpPH ONHCAHUHU
MPaBWJIBHO TPAKTOBATh (PU3MUECKUU CMBICT HCMOIb3yEMBIX BEIIMYUH, UX O003HAUYECHUS W €IUHULIBI,
HaXOJIUTh (DOPMYJIBI, CBSI3BIBAIONINE TAHHYIO (QU3UYECKYIO BETHUNHY C IPYTHMHU BEIINYHHAMHU;

OIKCHIBaTh U3Yy4EHHBIE TEIUIOBbIE CBOMCTBA TEJ U TEIUIOBBIE SBJICHUS, UCIONB3YS (PU3NUYECKUE
BEJIMYMHBI: JaBJICHHE Ta3a, TEMIIEpaTypa, CPeIHssT KHHETHYECKash YHEPTHsl XaOTUYECKOTrO JBMKCHUS
MOJIEKYJ, CPEIHEKBaJpaTU4Has CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIJIOThI, BHYTPEHHSS SHEprus,
pabora rasza, Kod(h(PHUIIMEHT MOJIE3HOrO JACHCTBUS TEIUIOBOTO JBUTATENS;, MPU OMHCAHUHN TPABUIHHO
TPAaKTOBaTh (PU3UYECKUI CMBICI HCHOJIB3YEMbIX BEIMYMH, UX OOO3HAUEHUS U EIUHMIIBI, HAXOAUTh
(bopMyITBI, CBS3BIBAIOIINE TaHHYIO (PU3UYECKYIO BEIMYMHY C APYTUMH BEJTHMUYNHAM;

OIMCHIBaTh HM3YYCHHBIC DSJICKTPUUYECKHE CBOWCTBA BEIIECTBA M DJICKTPUUYECKUE SBICHUS
(mpouiecchbl), HCMONB3ys (DU3HUECKUE BEIUYUHBI: AJIEKTPUUYECKUI 3apsij, SJEKTPUUYECKOE IIOJIe,
HaNpsHKEHHOCTD TIOJIsI, MOTEHIMAN, PA3HOCTh MOTCHIMAIOB; MPU OIMMCAaHWM IPABHJIBLHO TPAKTOBATbH
buznyecKuil CMBICT HCIONB3YEMBIX BEIMYMH, UX O003HAUEHMs] M EIUHMIIBI; YKa3blBaTh (hOPMYIIBI,
CBSI3BIBAIOIIME JTAHHYIO (PH3UYECKYIO BEJTHUUHY C IPYTUMHU BEIMYMHAMU;

AHAIM3UPOBaTh (UBUYECKUE TMPOLECChl W SBIEHUSA, HUCHONb3YyS (U3MUECKUE 3aKOHBI U
OpUHLIMIBL 3aKOH BcemupHoro tarorenus, |, Il u Ill 3akonbr HbroToHa, 3akoH coxpaHeHus
MEXaHMUUYECKOW HHEPIUH, 3aKOH COXPAaHEHHs] HMITYJbCa, HPUHIUI CYNEPIO3ULUU CHUJI, MPHUHLUI
paBHONPABUS WHEPUUAIBHBIX CHCTEM OTCUYETa, MOJEKYISPHO-KHHETHYECKYIO TEOpPHIO CTPOCHUS
BEIIIECTBA, T'a30BbIE€ 3aKOHBI, CBS3b Cpe/IHE KMHETHUECKOW SHEPrUuH TEIIOBOTO JBMXKEHUS MOJIEKYI C
aOCOJIIOTHOM TEMITepaTypoil, MEPBBIA 3aKOH TEPMOJWHAMUKH, 3aKOH COXPAHEHHUsS SJICKTPUUYECKOTO
3apsija, 3akoH KyioHa, mpu 5ToM pa3indarh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €M0 MaTeMaTHYECKOe
BBIpaXCHHE U YCIOBUS (FPaHULIbI, 007aCTH) TPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC NMPUHIUIBI JEHCTBUS MAlllWH, MPUOOPOB M TEXHUYECKUX YCTPOUCTB;
pa3nuuaTh yciaoBUs WX 0€30MacHOr0 MCIOb30BaHUs B MOBCEAHEBHOM KU3HU;

BBITIOJTHATh OKCIIEPUMEHTHI 110 HCCIENOBaHUI0 (DU3UYECKUX SIBIEHUH M MPOIECCOB C
UCIIOJIb30BaHUEM MPSAMBIX U KOCBEHHBIX M3MEpPEHUH, Mpu 3ToM (HOpMYIHpOBaTh MpodiemMy/3aaady u
TUMOTE3y Yy4eOHOro OKCHEPUMEHTa, COOMpaTh YCTAaHOBKY U3 MPEUIOKEHHOrO 000pY/IOBaHHMS,
IIPOBOJUTH OIBIT U (OPMYJIUPOBATH BHIBOJIBI,

OCYIIECTBIISITh MPSIMBIE W KOCBEHHBIE M3MEpeHHs (PM3NYECKUX BEIHYWH, MPH ITOM BHIOMpPATH
ONTUMAJIbHBIA CHOCO0 H3MEPEHUsT U HCIOJIb30BATh M3BECTHBIE METOABl OLIEHKU IOTPELIHOCTEH
W3MEPEHUI;

UCCIIEIOBATh 3aBUCHMOCTH MEXAy (U3NYECKMMU BEIUYMHAMH C HCIIOIB30BAaHHEM IPSMBIX
U3MEpPEHHI, MpU HTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHUpOBaTH pE3yabTaThl MOTYy4YEHHOM
3aBHCUMOCTH (PM3MYECKUX BEJIMYMH B BUJAE TAONWIl U TPa(uKOB, AeNaTh BHIBOABI MO PE3ylIbTaTam
UCCIICJIOBAHNUS;

coOmoaTh npaBuia 0€30MacHOro TpyAa MpU MPOBEAECHUU HCCIEIOBAaHUM B pamMKax y4yeOHOro
JKCIIEPUMEHTa, Yy4eOHO-HCCIEAOBATENbCKOM W TPOEKTHOW JAEATETbHOCTH C HCHOIB30BaHUEM
U3MEPUTENBHBIX YCTPONCTB U JJaOOpaTOPHOro 000pyAOBaHUS;

pemath pacd€THbIe 3aJa4dl C SBHO 33JaHHOM (pU3MuUecCKoW MOJENbIo, HCIONb3ys (pusndeckue
3aKOHBI ¥ IPUHIIMIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3a/1aul BBIOUPATh PU3NYECKYIO MOJIENb, BBIIENISTh
¢usnueckue BeTMUMHBI M (HOpMYJbl, HEOOXOAMMbIE Uil €€ peIIeHHs, NPOBOAUTH pacuéTsl U
OLIEHHBATh PEALHOCTD MOJTYUEHHOr O 3HAaUeHUS (PU3NUECKON BEIUYNHBI,

pemaTh KaueCTBEHHbIE 3a/ayM: BBICTPAMBATh JIOTMYECKH HEMPOTHBOPEUMBYIO IIETIOYKY
paccyX/IeHU ¢ OOpPOi Ha U3YYECHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U (PU3NUYECKHUE SIBICHUS;

UCTIOJIb30BATh TPU PELICHUH YYE€OHBIX 3a/1a4 COBPEMEHHBIE WH(OPMAIIMOHHBIE TEXHOJIOTUN IS
MOUCKA, CTPYKTYPUPOBAHHS, MHTEPHPETAMU U TMPEICTaBICHUS Y4eOHOW W Hay4HO-TIOMYJSPHOU
UHPOPMAIIUH, TIOTYYCHHOW W3 Pa3IMYHBIX MCTOYHUKOB, KPUTHYECKH AHAIM3HPOBATH IOIYYAEMYIO
UH(pOPMAIHIO;



NPUBOUTH NMPUMEPHI BKJIAJa POCCHICKUX M 3apYOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE HAYKH,
00BSICHEHUE MPOIIECCOB OKPYIKAIOIIETO MHUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUH;

HCIIOJIB30BATh TCOPCTUUCCKHUEC 3HAHHUA I10 (1)I/ISI/IKC B HOBCCIIHCBHOfI KU3HU 11 o0ecreueHus
0e30macHOCTH TP OOpaIIeHUH C TPUOOPaMU U TEXHUYECKUMHU YCTPONCTBAMH, JJISI COXPaHCHHSI
3I0POBbS U COOJIIOICHUSI HOPM HKOJIOTHYECKOTO MTOBEICHUS B OKPYXKAIOIIEH cpene;

paboTath B TPYIIE C BBHIMOJIHEHWEM PA3IMYHBIX COLMAIBHBIX pOJieH, MIAHUPOBATH PabOTY
IPYIIbI, PAllMOHAIIBHO paclpeAesisiTh 00sI3aHHOCTU U IJIAHUPOBATh JEATEIIbHOCTh B HECTAHIAAPTHBIX
CUTyallusiX, aJIeKBaTHO OIICHWBAaTh BKJIAQJ KaXKJIOTO M3 YYAaCTHUKOB TPYNNbl B pEIICHUE
paccMaTpuBaeMoi POOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne HanMeHoBaHMe pa3aejioB H TeM DJIEeKTPOHHBIE

n/n NMPOrpamMmmbl Beero (undposbie)
o0pa3oBaTesibHbIE
pecypcsl

PA3JIEJI 1. ®PU3BUKA U METOJAbI HAYUYHOTI'O IIO3HAHUSA
1.1 du3ukKa u METO ay4YHOrO MMO3Ha 2 bubmmorexa [OK
. 56351 n MCTOIbI H HOI'O ITO3HaHUuA
ARLHAYH https://m.edsoo.ru/7f41bf72
Wroro mo pazneny 2

PA3JIEJ 2. MEXAHUKA

bubmuoreka [JOK
2.1 Kunematuxa > https://m.edsoo.ru/7f41bf72
bu6nuoreka [JOK
2.2 Junamuka ! https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpPAaHEHUS B MEXAHUK 6 buomorera HOK
: OHBI COXPAHEe ¢ c https://m.edsoo.ru/7f41bf72
Uroro no pazaeny 18

PA3JIEJI 3. MOJIEKYJIAPHASA ®U3NKA U TEPMOJINHAMHUKA

31 OCHOBBI MOJIEKYJIAPHO-KMHETHUECKOM 9 bubnuoreka ITOK
' TEOpHH https://m.edsoo.ru/7f41bf72
bu6nuoreka [JOK
3.2 10
OCHOBEI TEPMOAHHAMIIKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUSI BEILIECTBA. 5 bubnuoreka LIOK
' Ma30BbIE MEPEXOMBI https://m.edsoo.ru/7f41bf72
Wroro no pa3zneny 24

PA3JIEJ 4. OJIEKTPOAUHAMHUKA

bu6nuoreka [JOK
4.1 10
MEKTPOCTATHK https://m.edsoo.ru/7f41bf72
[TocTostHHBIN 3neKTpUYecKuil TOK. Toku bubnuoreka [IOK
4.2 12
B Pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Wroro no pazneny 22
PeszepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




INOYPOYHOE IINTAHUPOBAHHUE

10 Tema ypoka Jara DJIeKTPOHHBIE
KJIACCNe Bcero | usy4yenmust nu@posbIe
n/n 4acoB o0pa3oBaTesibHbIE
pecypchl
®dusuka — Hayka o
1 npupone. Hayunsie 1 bubmuoreka [JOK
METO/IbI ITO3HAHHS 06.09.2023 | https://m.edsoo.ru/ff0c32e2
OKpYXaIOIEro Mupa
Ponp 1 mecto
($hu3uKH B
(dbopmMupoBaHUU
5 COBPEMEHHOMU 1 bubnmoreka [JOK
HAYYHON KapTHHBI 09.09.2023 | https://m.edsoo.ru/ff0c33e6
MUpa, B
MIPAKTUYECKON
JESITENIbHOCTH JIIOJIeH
MexaHn4deckoe
JIBIKCHHE.
| e
13.09.2023 | https://m.edsoo.ru/ff0c3508
JIBHKCHUSI.
IIepememenue,
CKOpPOCTb, YCKOPEHUE
P
4 aBHOMepH(je 1 bubnmoreka [JOK
TPAMOITHHEHHOC 16.09.2023 | https://m.eds00.ru/ff0c3620
JIBUKCHHEC
P
: apmomeioe | 1 biGmorera LIOK
P 20.09.2023 | https://m.edsoo.ru/ff0c372e
JIBUKCHHE
CB00 .
BODOMHOC HAEHHE bubnmoreka [JOK
6 Yckopenue 1
23.09.2023 | https://m.edsoo.ru/ff0c39cc
CBOOOJIHOTO MMa/ICHUS
KpuBonuneiinoe
ABIDREHIC. bubnmoreka [JOK
7 JBuxeHue 1
. 27.09.2023 | https://m.edsoo.ru/ffOc3ada
MaTepuanbHON TOYKU
0 OKPY>KHOCTHU
[TpuaIMn
OTHOCHUTEIBHOCTH BuGmorexa L{OK
8 lamunes. 1
30.09.2023 | https://m.edsoo.ru/ff0c3be8
NuepuuansHbie

CUCTEMBI OTCUCTA.



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

[TepBriii 3akoH
Herotona

Macca tena. Cuia.
[TpuaImMn
CyNEPHO3ULINHU CHUJL.
Bropoii 3akoH
Hrrotona mis
MaTepUAIbHON TOUKHU

04.10.2023

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c3be8

10

Tpetuii 3akoH
Hprorona mns
MaTepHalIbHBIX TOUEK

07.10.2023

bubnuoreka [JOK
https://m.edsoo.ru/ff0c3be8

11

3aKOH BCEMUPHOI'O
taroreHus. Cuia
TspkecTH. [lepBast
KOCMHYECKas
CKOPOCTh

11.10.2023

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3d00

12

Cuna ynpyrocru.
3akoH ['yka. Bec Tena

14.10.2023

bub6nuoreka [JOK
https://m.edsoo.ru/ff0c3e18

13

Cuna Tpenusi.
Koapdpunment
Tpenus. Cuina
COIIPOTUBJICHUS MPU
JIBIDKCHUH TeJla B
KUJKOCTH WIH rase

18.10.2023

bubnuoreka [JOK
https://m.edsoo.ru/ff0c3f76

14

ITocTynarensHOE U
BpalllaTesIbHOE
JIBH)KEHHE
abCoNMmoTHO TBEPIOTO
Tena. MOMEHT CHUJIEL.
IIneyo cunbl.
VYcnoBus paBHOBECHS
TBEPJIOTO TeNa

21.10.2023

bubnuoreka [JOK
https://m.edsoo.ru/ff0c41a6

15

Nmnynbc
MaTepUaJIbHON
TOYKH, CUCTEMBI
MaTepualbHbIX
Touek. mmynbe
CUJIBL. 3aKOH
COXpaHEHUs
HMMITYJIbCA.
PeaktuBHOE
JIBUJKEHUE

25.10.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c43d6

16

Pabora u MoIHoCTE
cwibl. Kuaernueckast

08.11.2023

bubnuoreka [JOK
https://m.edsoo.ru/ff0c4502



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
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

SHEprus
MaTepUaJIbHON
touku. Teopema 06
M3MEHEHUU
KUHETUYECKON
SHEPTUU

17

ITorenmuanpHas
SHEprusl.
ITorenmuanpHas
SHEPTHs YIPYro
nehopMUpPOBaHHON
MIPY>KUHBI.
ITorenmuanpHas
SHEpTHs Tejla BOIU3U
MTOBEPXHOCTU 3eMJIN

11.11.2023

bubnuoreka IJOK
https://m.edsoo.ru/ff0c46l1a

18

ITorenmuanbHBIE U
HEIOTEHIIUAJIbHBIE
cuibl. CBsI3b pabOTHI
HEIMOTEHIIHAJILHBIX
CHJI C UBMEHEHHEM
MEXaHHYECKOMN
SHEPTHH CHCTEMBI
Tel. 3aK0H
COXpaHEHUS
MeEXaHMYeCKOM
SHEPIruu

15.11.2023

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

19

JlaboparopHas
pabora
«MccnegoBanue
CBSI3H pabOTHI CHIIBI C
U3MEHEHHUEM
MEXaHHYECKOI
SHEPTUU Tela Ha
MPUMEPE PACTSHKEHUS
PE3UHOBOT0 KTyTa»

18.11.2023

20

KonTtponbnas pabora
o TeMe
«Kunemartuka.
Jlnnamuka. 3aKOHBI
COXpaHEHUs B
MEXaHUKE»

22.11.2023

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

21

OcHOBHBIE
ITOJIOKCHMS
MOJIEKYJISIPHO-
KHUHETUYECKOMN

25.11.2023

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0c4dc?



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

TEOPHHU.
bpoyHOBCKOE
JIBUJKECHHUE.

Huddysns

22

XapakTep ABUKEHUS
¥ B3aMOJICHCTBUS
YaCTHI] BEIIECTBA.
Mogenu ctpoeHus
ra3oB, JKHUJIKOCTEH 1
TBEPABIX TEN

29.11.2023

23

Macca MoJIeKy!I.
KomuaectBo
BEIIECTBA.
ITocTossnHas
ABorajipo

02.12.2023

24

TermoBoe
paBHOBECHE.
Temneparypa u eé
m3Mmepenue. [lkamna
temriepatyp Llenscus

06.12.2023

25

WneansHelii ras B
MKT. OcHoBHOE
ypaBHeHue MKT

09.12.2023

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4fde

26

AOcomoTHas
TeMrepaTrypa Kak
Mepa cpeaHen
KHUHETHYECKOM
SHEPrUHU IBHXKEHUS
MOJIEKYJI. Y paBHEHUE
Menpeneena-
Knaneiipona

13.12.2023

bubnuoreka [JOK
https://m.edsoo.ru/ffOc511e

27

3akon JlanpTOHA.
I"a3oBbIE 3aKOHBI

16.12.2023

28

JlaboparopHas
pabora
«HccnenoBanue
3aBUCUMOCTHU MCKIY
napameTpamu
COCTOSIHUS
Pa3pEeKEHHOI0 Ta3a

20.12.2023

29

N3onpoueccel B
UJICaTbHOM Ta3e M UX
rpadguyeckoe
MIPEJICTaBJICHHE

23.12.2023

bubnuoreka IJOK
https://m.edsoo.ru/ff0c570e



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

30

Buyrpennsisa sueprus
TEPMOJIMHAMUYECKOMN
CHCTEMBI U CITOCOOBI
€€ U3MEHEHMUS.
KonnuectBo Temnorsl
u pabora.
Buyrpennsisa sneprus
OJTHOATOMHOT'0
UJIeaIbHOrO rasza

27.12.2023

bubmuoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Bunasr
Temionepeiayu

30.12.2023

bubnuoreka [JOK
https://m.edsoo.ru/ff0c5¢c36

32

VnenpHasa
TEILIOEMKOCTh
BEIICCTBA.
KonuuecTBo TEIIOTHI
MIpU TEIUIoNepeaaye.
AnnabarHbIi
mporecc

10.01.2024

bubmuoreka IJOK
https://m.edsoo.ru/ff0c5¢c36

33

[TepBriii 3akoH
TEPMOJIUHAMUKHU U
€ro NpuMeHEHHUE K
u30mporeccam

13.01.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc5efc

34

HeoGpatumocTts
IIPOLIECCOB B
npupoze. Bropon
3aKOH
TEePMOANHAMUKHA

17.01.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6230

35

[Tpunun nencTBus u
KII/ TernoBoit
MallHbI

20.01.2024

bubnuoreka [JOK
https://m.edsoo.ru/ff0c600a

36

IMukn Kapho u ero
KIIJ

24.01.2024

37

DKOJIOTHYECKHE
poOJIEMBI
TEIJIO9HEPTEeTUKU

27.01.2024

38

Oo6o0mmaromuii ypok
«MomnekynspHast
¢dusuka. OCHOBBI
TEPMOAMHAMUKI

31.01.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6938

39

KontponbHas padora
10 TeMe
«MonekynsipHas
¢uzuka. OCHOBBI
TEPMOJTUHAMUKH)

03.02.2024

bubnuoreka [JOK
https://m.edsoo.ru/ff0c6a50



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50

40

[Tapoobpa3zoBanue u
KOH/IEHCAIUSI.
Hcnapenue u
KUTIEHUE

07.02.2024

bubmuoreka IJOK
https://m.edsoo.ru/ff0c63b6

41

AOcoiroTHas U
OTHOCUTCIIbHAA
BJI&KHOCTb BO3/yXa.
Haceiennsrii nap

10.02.2024

bubnuoreka IJOK
https://m.edsoo.ru/ff0c64d8

42

Tépnoe Teno.
Kpucramnmueckue u
amop(HbIe Tena.
AHM30TpONUS

CBOMCTB KpUCTAJJIOB.

Kunkue KpuCTallIbl.
CoBpemeHHbIE
MaTepHuabl

14.02.2024

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c65f0

43

IInaBnenue n
KPUCTAJLTH3AITHS.
VY nenpHas Temora
TIJIaBJICHUS.
CyOnumarus

17.02.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6708

44

VYpaBHeHue
TEIJIOBOro OanaHca

21.02.2024

bubmuoreka IJOK
https://m.edsoo.ru/ff0c6820

45

DnekTpu3aus Tel.
DIIEKTPUYECKUM
3apsa. [IBa Buna
AIEKTPUUECKUX
3apsa0B

28.02.2024

bubnuoreka [JOK
https://m.edsoo.ru/ffOc6bcc

46

[IpoBoHUKMY,
JUBJIEKTPUKHU U
MOJIYIIPOBOTHUKH.
3aK0H COXpaHCHUS
AIEKTPUIECKOT O
3apsna

02.03.2024

bubnuoreka [JOK
https://m.edsoo.ru/ffOc6bcc

47

BzaumopeiictBue
3apsii0B. 3aKOH
Kynona. Touyeunsrit

JJIEKTPUYECKUH 3aps]

06.03.2024

bubnuoreka [JOK
https://m.edsoo.ru/ffOc6ced

48

Hanpsox€nnocTs
AJIEKTPUYECKOT O
nons. [TpuHmun
CyNEpPNO3ULINU
AJIEKTPUUECKUX
moJieit. Jlmaun

13.03.2024

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0c6df2



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2

HANPsHKEHHOCTH

49

Pa6ora cui
3JIEKTPOCTATHYECKOT O
nons. Ilorenumann.
Pasznoctn
MMOTECHITNAJIOB

16.03.2024

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c6f00

50

[TpoBogHYKYN 1
JUDJIEKTPUKU B
ANEKTPOCTATUYECKOM
ToJIe.
Jusnexrpudeckas
IIPOHUIIAEMOCTh

20.03.2024

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7018

o1

DNEeKTPOEMKOCTb.
Konnencarop

23.03.2024

bubnuoreka [JOK
https://m.edsoo.ru/ff0c7126

52

DIIEKTPOEMKOCTD
IIJIOCKOT O
KOHJIEHCaTopa.
OHeprus
3apsKEHHOT O
KOHJ/IeHCaTopa

03.04.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

JlaGoparopHas
pabora "M3mepeHue
JIIEKTPOEMKOCTH
KOHJIeHcaTopa"

06.04.2024

54

[TpuHMIn neicTBus u
MpPUMEHEHUE
KOHJIEHCATOPOB,
KOITMPOBAIBHOT'O
amnrapara, CTpyHHOro
MpUHTEpA.
DnekTpocTaTuiecKas
3alUTa. 3a3eMIIEHHE
AJIEKTPOIIPUOOPOB

10.04.2024

55

DNeKTpUYeCKui TOK,
YCIIOBHS €T0
CYIIECTBOBAHHUS.
[TocTosiHHBIN TOK.
Cuna Toka.
Hanpsoxenue.
ConpotuBiieHue.
3akon Oma ayis
ydacTka [enu

13.04.2024

56

[TocnenoBarenbHOE,
napauiebHoe,

17.04.2024

bubnuoreka [JOK
https://m.edsoo.ru/ff0c74f0



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

CMEIIaHHOE
COeIMHEHHE
MIPOBO/IHUKOB.
JlabopaTtopHas
pabora «M3yuenue
CMEIIaHHOTO
COCIMHEHUS
PE3UCTOPOBY

57

Pabota u MomiHoCTH
AIEKTPUUECKOT O
ToKa. 3akoH JkoyJsi-
Jlenna

20.04.2024

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

58

3axon Oma ans
MOJTHOM (3aMKHYTOM )
AJIEKTPHUYECKOH TICTIN.
Kopotkoe
3aMbIKaHUE.
JlabopaTtopHas
pabota «M3mepenue
OJ1C ucToyHHKa TOKa
Y €r0 BHYTPEHHETO
COITPOTHUBIICHUS

24.04.2024

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

59

DneKTpoHHAas
MPOBOJUMOCTD
TBEPIBIX METAILIOB.
3aBHUCHMOCTh
COIIPOTUBIICHUS
METaJJIOB OT
TEMIIEPATYPHI.
CBepXIpoBOJIMMOCTh

27.04.2024

60

DNEeKTPUYECKUN TOK
B Bakyyme. CBolicTBa
AJICKTPOHHBIX MTYYKOB

04.05.2024

61

[TonynpoBoIHUKH, UX
COOCTBEHHAS H
MpUMecHas
MPOBOAUMOCT.
CaoiicTBa p—n-
nepexoa.
[TonynpoBOIHUKOBBIE
puOOpHI

08.05.2024

bub6nmoreka [JOK
https://m.edsoo.ru/ff0c84ae

62

DNEeKTPUUYECKUNA TOK
B pacTBOpax u
pacriaBax
AJIEKTPOJIUTOB.

15.05.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0c82ba



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

DIIEKTPOTUTHYECKAS
JIUCCOLIAITHS.
DnexTponns

63

DNEeKTPUYECKUN TOK
B ra3ax.
CaMoCTOATEIbHBINA 1
HECAaMOCTOSTEIbHBIN
paspsia. MomnHus.
IIna3zma

18.05.2024

bubnuoreka IJOK
https://m.edsoo.ru/ff0c84ae

64

DNeKTpUYEeCcKre
npuOOpHI U
YCTPOMCTBA U UX
MPaKTUYECKOE
MIPUMEHEHUE.
[IpaBuna TeXHUKH
0e30macHOCTH

22.05.2024

bubnuoreka [JOK
https://m.edsoo.ru/ff0c86fc

65

O6o06maronuit ypok
«DIIEKTPOIMHAMUKA»

25.05.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc88be

66

Kontponbnas padora
10 TEME
«IIEKTpOCTATHKA.
[TocTosiHHbBIN
ANEKTPUYECKHUH TOK.
Toxu B paznmuyHbIX
cpenax»

27.05.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0c8a8a

67

PesepBHBIN ypOK.
KontponbHas pabora
10 TEME
"DJnexkTpoauHamMuka'

29.05.2024

bubnuoreka [JOK
https://m.edsoo.ru/ff0c8c56

68

PesepBHBI ypOK.
Oo6o0mmaromuii ypok
no teMaM 10 kiacca

31.05.2024

bubnuoreka [JOK
https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB
I10 [TIPOTPAMME

68



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
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