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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 YpPOBHS Ha YPOBHE CpeIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOXKEHUW M TPeOOBAaHMI K pe3ylbTaram
OCBOCHHSI OCHOBHOHM 00pa30oBaTENbHOM Mporpammsl, mnpeactaBieHHbx B OI'OC
COO, a Takxke c ydérom ¢enepaabHOll pabodeil MporpaMMbl BOCTIMTAHHS |
KOHIICTIIIMU TIpenojaBaHus ydeOHoro mpeamera «dusnka» B 00pa3oBaTeIbHBIX
OpraHu3aIusaX Poccuiickoin Oenepanum, peanu3yIommx OCHOBHBIE
00pa3oBaTeIbHbIE TPOTPAMMBI.

Copepxanne mporpaMMmbl 1Mo (u3MKe HAMpaBiIeHO Ha (HOPMHUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHBI Mupa oOydarommxcs 10-11 kiaccoB mnpu
oOydeHn” ux ¢usznke Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-AESATEIHLHOCTHOTO
nonaxona. Ilporpamma mo ¢usmke coorBercTByeT TpedoBanusm PI'OC COO
IJIAHUPYEMBIM JTUYHOCTHBIM, TPEAMETHBIM M METalpPEIMETHBIM pe3yJibTaTaM
OoOy4eHHMsI, a TaKXKE YYHUTHIBAET HEOOXOIUMOCTh peaJU3alUU MEKIPEIMETHBIX
CBA3€H (PU3UKU C €CTeCTBEHHO-HAYYHBIMU Yy4e€OHBIMH TmpeameTraMu. B Hel
OTIPEIENSIIOTCS OCHOBHBIC €W M3Yy4YeHUS (M3WKHA HA YPOBHE CPEIHETO OOIIEro
o0pa3zoBaHus, TJIAHUPYEMbIE PE3YyJbTaThl OCBOCHUS Kypca (DU3UKHU: JTMYHOCTHEIE,
MeTarpeMeTHbIe, MpeMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no pusuke BKIIOYALT:

e ITAHUPYEMBIE PE3YJIBTATHl OCBOCHHS Kypca (pu3nku Ha 6a30BOM YpPOBHE, B

TOM YHCJI€ MPEIMETHBIE PE3YJbTATHI MO T0JIaM O0yYEHUS;

e cojepxkaHue yueoHoro npeamera «Du3nkay mo rogam o0ydeHus.

®du3rka Kak Hayka O HamOosiee OOIMX 3aKOHAX MPUPOJBI, BHICTyMas B
KauecTBE y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromieMm mupe. IIIKoapHBIN Kypc GU3HKK — CUCTEMOOOpa3yIOIIUi
JUTSl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DU3UUYECKHE 3aKOHbI
JeKaT B OCHOBE IIPOIIECCOB M SBJICHUM, H3ydaeMbIX XHMHCH, OHOJIOTHEH,
¢usnueckoir reorpadueld W acTpoHoMuen. lMcmomp3oBaHWE W AKTHBHOE
npuMeHeHHe (U3UYECKUX 3HAHUW  OmlpefesnseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIyYEHHUsI HOBBIX MAaTe€pUalioB C 3aJaHHBIMU CBONCTBAMU WU APYTHUX.
N3yuenne (u3nku BHOCUT OCHOBHOM BKJIaJd B (POPMUpPOBAHHE €CTECTBEHHO-
HAY4YHOM KapTUHBI MuUpa o0ydaromwuxcs, B (popMHpOBaHUE yMEHUN MPUMEHSTh
HAYYHBIN METO]] TO3HAHUS TP BHIMOJIHEHUU UMHU y4E€OHBIX UCCIICIOBAHUIA.

B ocHOBy kypca (usmku i ypoBHS CpPEIHEro o0Imero oOpa3oBaHHS
MOJIOXKEH PN WIeH, KOTOpPble MOXKHO paccMaTpuBaTh KaK MPUHIMIBLI €ro
MOCTPOCHHS.



Hoes yenocmnocmu. B CcOOTBETCTBUM C HEW KypC SBJISETCA JIOTUYECKU
3aBEpIIEHHBIM, OH COEPKUT MaTepuajl U3 BCEX pa3lesioB (U3MKH, BKIIIOUAET Kak
BOTIPOCHI KJIACCUUECKOM, TaK M COBPEMEHHOMN (hU3UKHU.

Hoes cenepanusayuu. B COOTBETCTBUM C HEW Mmarepuan Kypca (U3UKU
o0beAMHEH BOKPYr (Qu3nyeckux Teopuid. Beaymum B Kypce sBisieTcs
(opMupoBaHuE NPEACTaBICHUNA O CTPYKTYPHBIX YPOBHSIX MaT€pHUM, BEUIECTBE U
noJe.

Hoes eymanumapusayuu. EE€ peanuzanusi mOpeanojarae€T HUCIOIb30BaHUE
T'YMaHUTAPHOTO TMOTEHIHaa (PU3UYECKON HayKH, OCMBICICHHE CBSI3M Pa3BUTHSA
¢u3ukun Cc pa3BUTHEM OOIIecTBa, a TakKkKe€ C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M 3KOJIOTMYECKUMU IPOOJIEMAMH.

Hoess npuxnaomoit  manpasenennocmu. Kypc ¢dusukum npeamnosaraer
3HAKOMCTBO C IIMPOKUM KPYI'OM TEXHHYECKHMX M TEXHOJIOIMYECKUX IPUIOKEHUN
U3Y4YECHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuzayuu peanu3yercss MNOCPEACTBOM BBEIEHUS JJIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX OKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTUEM TEXHUKU U TEXHOJOTUHM, a TaKKe OOCYKICHUS
npo0JIeM pallOHAIBHOTO MPUPOIOIIOIBE30BAHUS U IKOJIOTMYECKOM 0€30MacHOCTH.

Crep:KHEBBIMU 3JIEMEHTAMHU Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOIIEro
oOpa3oBaHus SBIAIOTCS (PU3UUECKUEe TeopuH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYpe MOCTPOEHUs] (PU3NYECKON TEOpuH, poiu (PyHIaMEHTAIbHBIX 3aKOHOB U
IOPUHIMIIOB B  COBPEMEHHBIX IPEACTABICHUSAX O NPUPOAE, TpaHHIAX
OPUMEHUMOCTH TEOPHUH, MJi1 ONUCAaHUS €CTECTBEHHO-HAyYHbIX SIBJICHUH U
IIPOIIECCOB).

CucreMHO-IeATENbHOCTHBIN MOAX0 B Kypce (PU3MKU pealu3yeTcs Mpexe
BCEro 3a CUET OpraHU3aldd SKCIIEPUMEHTAIBHON JEITeIbHOCTH O00YYaroIIUXCs.
Jns 06a30oBoro ypoBHS Kypca (HU3MKH — O3TO HCIOJNb30BAHHE CHUCTEMBI
(pOHTANBHBIX KPATKOBPEMEHHBIX JSKCIEPUMEHTOB M JIaDOpaTOpHBIX pPadoT,
KOTOpBIE B Iporpamme 1o ¢u3nke oObEAMHEHbI B OOIIMN CIUCOK YYEHHUYECKUX
PAKTUYECKUX paboT. BhIeneHrne B yKa3aHHOM IepedyHe J1abopaTOpHBIX padoT,
OPOBOJUMBIX JJIi KOHTPOJS U  OLEHKH, OCYIIECTBISAECTCA Yy4YaCTHUKaMU
00pa30BaTENBHOrO Ipoliecca MCXOAd U3 OCOOCHHOCTEH IUIAHUPOBAaHUS MU
ocHauleHus: kaOuHera ¢usuku. Ilpu s3TomM oOecreunBaeTcsi OBIAJEHUE
OOy4YarOIIMMHUCS YMEHUSIMU NPOBOJUTH KOCBEHHBIE H3MEPEHUs, HCCIEIOBAHMS
3aBUCUMOCTEN (PU3MYECKMX BEIMYMH M TIOCTAHOBKY OIIBITOB IO TPOBEPKE
IIPEJIOKEHHBIX TUITOTES.

bonbiioe BHUMaHWE YIENAETCS PEUIEHUI0 PAcYETHBIX M KadyeCTBEHHBIX
3amad. IIpu 3TOM U1l pacyE€THBIX 3a7a4 MPUOPUTETOM SIBJIAIOTCS 3aJa4yM C SIBHO
3a1aHHOM (PU3UYECKOIN MOJIETIBIO, MTO3BOJISAIOIINE MPUMEHITh U3YUEHHbIEC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 pasjena Kypca, TaK W WHTETpUPYS 3HAHHS U3
pa3HbIX pa3nenoB. [ KayecTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJlaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NYECKHX SBICHUN M MPOIIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyrolue BbIOOpa (PU3MUECKON MOJenu JUisi CUTYyalluud NPaKTUKO-
OpPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsimu PDPI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOECTICUCHHIO Yy4eOHOro Tipoliecca 0a30BbIi ypOBEHb Kypca
bU3MKHU HA YPOBHE CPEAHETO OOIIEro 00pa3zoBaHusl JOJKEH U3y4aThCsl B YCIOBUIX
OpeIMETHOro KaOuHeTa (PU3MKU WM B YCJIOBHUSX HMHTETPUPOBAHHOIO KaOMHETa
NPEeIMETOB €CTECTBEHHO-HAy4YHOro IMKiIa. B xabuHere (U3MKM OHKHO OBITH
HeoOXoMuMoe JabopaTopHOE O00OpYyIOBaHHWE [Jisi BBIMOJTHEHUS YKa3aHHBIX B
nporpaMme 1Mo (GPu3MKe YYEHWYECKHX MPAKTUIECKUX PaboOT M JEMOHCTPAIIMOHHOE
o0opyioBaHuE.

JHlemoHcTpanimonHoe oOopyaoBaHue (GOPMHUPYETCS B COOTBETCTBHM C
NPUHIIUTIOM MHHUMAJIBHOW JOCTAaTOYHOCTH W  OOECIEYMBAET IMOCTAaHOBKY
MEPEUNCICHHBIX B TMporpaMMe MO (U3HKE KIOYEBBIX JEMOHCTPAIM s
UCCJIEIOBAHUSA  HW3Y4YaeMbIX SBJIEHUW M  MPOILIECCOB, OMIUPUYECKUX U
dbyHIaMEeHTabHBIX 3aKOHOB, X TEXHUYECKUX MPUMECHECHUIA.

JlaGopaTtopHoe 000pydOBaHUE JJIsi YUYEHMUECKHUX MPAKTUYECKUX padoT
dbopMupyeTCs B BUAC TEMAaTHYCCKUX KOMIUIEKTOB M 00ECIIEUYHMBACTCS B pacuere
OJTHOTO KOMIUIEKTa Ha JBYX OOydYamoImuxca. TeMaTHYecKhe KOMILIEKThI
71a00paTOPHOTO OOOpPYJIOBAHMS JIOJDKHBI OBITH IOCTPOCHBI HAa KOMILIEKCHOM
WCIIOJIb30BAaHUM AHAJIOTOBBIX W ITU(POBBIX MPHUOOPOB, a TAKKE KOMITHBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJI€ LIU(POBBIX J1a0OpATOPHUI.

OCHOBHBIMHU LIENIIMH U3yU€HUs (PU3KUKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

e (opmupoBanue wuHTEpeca M CTpEMJICHHS OOYYAIOIMUXCA K HAYIHOMY
U3YYCHUIO TPUPOJIBI, PA3BUTHE WX HHTEIUICKTYAIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUA O HAYYHOM METOJIe TTO3HAHUS U (popMUpOBaHUE
HCCIIEIOBATEIHCKOT'0 OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PCHHS KaK pe3ynbTaTa HW3YUCHHUS
OCHOB CTPOEHMsI MaTepuu U (pyHAaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opmupoBaHne yMmMeHUW OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
bu3HUecKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTeIbCTB;

o (opmupoBaHue mpeACTaBICHUN O ponu (PU3UKH IS Pa3BUTHS APYTHAX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH.

JlocTkeHnue HTUX 1eneid o0ecreurnBaeTcsl pelieHueM CIenyIonuX 3a1ad B

npolecce u3ydeHus Kypca (U3MKH Ha yPOBHE CPEIHEro 00IIero o0pa3oBaHus:



e npuoOpeTeHue  CHUCTEeMbl  3HaHUU 00 oommx  (uU3nUecKux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpHUSIX, BKJIFOYAs MEXaHHKY,
MOJIEKYJIIpHYIO (U3UKY, OJJIEKTPOJAWHAMUKY, KBAaHTOBYIO (U3UKY U
AIIEMEHTBI aCTPO(DHU3UKH;

e (opmupoBaHre yMEHUW NPUMEHATH TEOPETUUYECKUE 3HAHUS IS
OObsICHEHHsSI (U3MYECKUX SIBJICHUH B TPUPOAE U I TNPUHATHUSL
MMPAKTUYECKUX PELICHHUM B IOBCEHEBHOMU KU3HU,

e OCBOEHHE CIOCOOOB pEUIEHUs pPa3IUYHbIX 3a7ad C SBHO 3aJaHHOMN
bu3znueckoil MoOnenblo, 3ajay, MOAPa3yMEBAIOLIUX CAMOCTOSTEIbHOE
co3ganue (pu3nUecKoit MOJICNH, aICKBATHOM YCIIOBHUSM 3aJ1a4H;

e TOHMMaHHE (PU3NYECKUX OCHOB M MPHUHIIUIIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIMSHUS HAa OKPYKAIOLIYIO
cpeny;

e OBJIAJICHHUE METOJIaMH CaMOCTOSITEILHOIO IUIAHUPOBAHUSA U MPOBEICHUS
¢u3nyecKkux HKCIEPUMEHTOB, aHaIW3a M WHTEpIpeTanuu WHPOpMaIuy,
OIIPEIETICHUS] TOCTOBEPHOCTH ITOJIYYEHHOT O PE3YIIbTATA;

e CO3/JaHUE YCJIOBUH ISl Pa3BUTUS YMEHUH MPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPUYECKOM JEATENBHOCTH.

Ha usyuenue gusuku (6a30BbIil ypoBeHb) oTBoauTCs B 10 kiacce — 68 yacoB

(2 yaca B HenemIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIaObOpaTOpHBIX M
OpaKTUYECKUX paboOT SBIAETCS PEKOMEHJOBAHHBIM, YUYUTENb JENaeT BBIOOp
IOPOBEECHUS JIA0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HHIUMBHYAJIbHBIX
0COOEHHOCTEM 00yJarOIUXCHI.



COILEPKAHUE OBYYEHUA
10 KJIACC

Pa3zjnesn 1. ®u3uka U MeTOAbI HAYYHOI0 NMO3HAHUS

®usnka — Hayka o mnpuponae. HayuHble mMeTOnbl NMO3HAHUS OKPYKAKOLIETO
mupa. Poib DJKClepuMeHTa M TEOpUM B MPOLECCE II03HAHUA IPUPOJBI.
DKCIEepUMEHT B (PUBHKE.

MonenupoBanue (U3MYECKUX SIBJICHUNA M TpoueccoB. HaydHbie rumoresbl.
du3nuecKre 3aKOHbI U TEOpPHUH. ['paHMIIBI NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponp u Mecto ¢u3uku B GOpMUPOBAHUU COBPEMEHHON HAYYHOW KapTHUHBI
MUpa, B PAKTUYECKON AEATEIBHOCTH JIFOJEH.

Jlemoncmpayuu

AHanoroBble MU IHUQPPOBbIE H3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHbBIE
JTATYUKHU.

Pa3gea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUIKECHHS.
Cuctema otcuéra. TpaekTopus.

[Tepemernienne, CKOpOCTh (CpeaHssl CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepUAIIbHOW TOYKHU, HMX MPOCKIIMU HA OCHU CHUCTEMbl KOOpIMHAT.
CroxeHue nepeMerieHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsIMOJIMHEHHOE ABWXeHue. I 'paduku
3aBUCUMOCTH  KOOPJMHAT, CKOPOCTH, YCKOPE€HHMS, NYyTH U NEPEMEIICHUA
MaTepraabHONW TOYKU OT BPEMEHHU.

CBoboaHoe majzieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuHeiniHoe  nBwkeHHe. [[BWKeHWE  MaTepuadibHOM  TOYKH  IIO
OKPY>KHOCTH C MOCTOSHHOU MO MOJAYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEUHAs
ckopocTk. [lepuon u yacrora oOpamienus. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

TexHuueckne YCTpOWCTBA W IMPAKTUYECKOE IIPUMEHEHHE: CIIUJIOMETD,
JBU)KEHUE CHAPSIOB, LIEMTHBIC U PEMEHHBIE MTEPEIAUH.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WLIIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JBHKCHHSL.

[IpeoOpa3zoBanne TBMKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyX€ U B Pa3pEKEHHOM IMPOCTPAHCTBE.

HaGntonenne aBwkeHUs Tena, OPOIIEHHOTO IMMOJA YIJIOM K TOPU3OHTY H
TOPU3OHTAIBHO.



N3mepenue yckopeHust CBOOOTHOTO IMaICHHUS.

Hanpasnenue ckopocTu pu ABUKEHUHU 110 OKPYKHOCTH.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3ydyeHrne HEpaBHOMEPHOTO ABHMXKEHHUS C LIENIbIO OMPEAEICHNUS MIHOBEHHOMN
CKOpOCTH.

HUccnenoBanne COOTHOLIECHHS MEXAY NYTSAMH, IPOMACHHBIMU TEJIOM 3a
MIOCJICIOBATENBHBIE PAaBHBIE IPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBW>KEHUH C HAYAJIbHOW CKOPOCTHIO, PABHOUM HYIIIO.

N3yueHue NBUKEHUS LIapUKa B BA3KOW KUIKOCTH.

N3yuyenue nBmxeHus Tena, OpoIeHHOr0 TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocurenbHOCTH  ['amunes. IlepBeii  3akoH  HerotoHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. IIpunnun cynepno3uuuu cui. Bropoi 3akoH HbroToHa
JUIL MaTEPUAIbHON TOUKMU. Tpernit 3aKkoH HproTOHA 1151 MatepuanbHbIX TOYEK.

3akoH BcemupHoro TtsiaroreHusa. Cumima Tspkectd. IlepBas kocMmudeckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, CKkobxeHus1, kauenus). Cuna tpenusi. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIBKEHUS U cuia TpeHus nokos. KoadduimeHt tpenus.
Cuia conpoTHUBIIEHUA NPU IBU>)KEHUU TEJa B dKUIKOCTH WUIIU Ta3e.

[TocTynarensHOE U BpalaTelbHOE JIBIXKEHHUE a0COIIOTHO TBEPAOTO TeNa.

MOMEHT CHIBI OTHOCUTEIBHO OCH BpamieHus. llnedo cunbl. YcnoBusd
paBHOBECHS TBEPAOIO TENA.

TexHu4yeckre yCTpOWCTBA M NPAKTUUYECKOE NPUMEHEHHE: MOAIINIHUKH,
JBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu

SIBneHne nHepUUH.

CpaBHeHME Macc B3aMMOJICHCTBYIOIIMX TEI.

Bropoii 3akon HerotoHna.

N3mepenne cui.

CnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JedhopMaIii.

HesecomocTts. Bec Tena npu yckOpeHHOM NOABEME U MAJCHUH.

CpaBHEeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

VYcnoBus paBHOBeCHUs TBEPIOTO Tena. Buasl paBHOBECHSI.

Vyenuueckuii sxcnepumenm, 1abopamoptule pabomaol

N3ydenue aBmxeHus OpycKa Mo HaKJIIOHHOM TIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HMKAIOIIMX B MPYKUHE U
PE3UHOBOM 00pasiie, OT UX AePOpMAIIHH.

HUccnenoBanne yciaoBUM paBHOBECHUS TBEPAOrO TEJA, HUMEIOLIETO OCh
BpAILICHUSL.

Tema 3. 3akonvl cOXpaneHusn 6 Mexanuke

Nmmynbc MarepuanbHOM TOUYKHM (Tena), CUCTEMbl MaTEpPUATbHBIX TOYEK.
Nmnynbec cuUilbl U1 U3MEHEHHE HMMITYJIbCa Tela. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE IBMKEHUE.

Pabota criipl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi MaTepuaslibHOW TOUkKu. Teopema 00 HU3MEHEHUH
KUHETUYECKOU SHEPIUH.

[ToreHumnanbHas DHEpPrusl. [ToreHumnanbHas DHEPrus YIPYyro
nedhopMHpOBaHHON  mpykuHbl.  [loTeHnmManbHas  sHeprus  Tela  BOJIM3HM
MOBEPXHOCTH 3EMIIH.

[lorenuuanbHple W HENOTCHUWAIBHBIE  CHUJIBIL. CBsi3b  paboOTHI
HEMOTCHIUAIIBHBIX CHWJI C M3MEHEHUEM MEXAHWYECKOW SHEPTHUM CUCTEMBI TEIl.
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckre yCTpOMCTBA M NMPAKTHUYECKOE NMPUMEHEHUE: BOIAOMET, KONED,
MPY>KUHHBI MUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBMXKEHUE.

[lepexon noTeHIMATBLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Vuenuueckuii sxkcnepumenm, 1abopamopHule pabomaol

N3ydyenne abCONMIOTHO HEYNPYroro yjuapa C TMOMOIIBIO JIBYX OIMHAKOBBIX
HUTSIHBIX MAsSTHUKOB.

UccnenoBanue cBsizu pabOThl CHUJIBI ¢ U3BMEHEHUEM MEXaHMYECKOW YHEPTrUu
TeJla Ha IPUMEpPE PACTSIKEHUS PE3UHOBOIO KI'yTa.

Paznea 3. MogexkyasipHast Gu3suka U TEePMOJAMHAMHMKA

Tema 1. Ochogbl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJEKYISIPHO-KUHETUIECKON TEOPUU U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkenue. duddys3usa. Xapaktep ABUKEHUS WU
B3aMMOJEHCTBUS YacTHUI] BeniecTBa. MoJenu CTpPOEHHs Ta3oB, JKHAKOCTEW U
TBEPBIX TNl M OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeiei. Macca u
pa3Mepbl Mosiekyil. KonnuectBo BemectBa. [locTtosinaas ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u €€ usMmepenue. lllkama remneparyp
Llenbcus.



Mopens  uneanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJISIPHO-
KMHETUYECKOW TEOpUM HJealbHOro rasza. AOCONIoTHash TeMmIiepaTypa Kak Mepa
CpedHeW KUHETHMYECKOW SHEPruM TEIUIOBOrO JABMKEHMs vacTull rasza. lllkarma
temrieparyp KensBrna. 1'a3oBbie 3akoHbBI. YpaBHeHue MenneneeBa—KnanenpoHna.
3akoHn [lanerona. M3omponeccsl B UACAIBHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiectBa. ['paduueckoe mnpeacTaBieHUuE H3OMPOLECCOB: M30TEpPMa, H30X0pa,
n3obapa.

TexHu4yeckre yCTpOMCTBA M TMPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OmBITBI, JOKa3bIBAIOIINE TUCKPETHOE CTPOEHHE BemiecTBa, Qororpadun
MOJIEKYJI OPraHUYECKUX COECAUHEHHUIA.

OmnbIThl 110 U PY3UN )KUIKOCTEH U ra30B.

Mopnenb 6pOyHOBCKOTO ABUKEHUSI.

Moguens onbita IlTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aUMOJEHCTBHUS.

Mogenb, HILTIOCTPUPYIOIIAs TPUPOY AaBJICHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHHUE COCTOSIHUSI HJACAIBHOTO rasa,
U30IPOLECCHI.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

Onpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHAT€ HA OCHOBE WM3MEPEHUI
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO3/1yXa B HEM.

HccnenoBanne 3aBUCMMOCTH MEXAY IapaMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocroebl mepmoouHamuKu

TepmonnHamuueckass cucreMa. BHyTpeHHAsS dHEpPIrus TEPMOIMHAMUYECKOU
CHUCTEeMBI U crioco0bI €€ n3meHneHnus. KonuuecTBo TerioTel U paboTta. BHyTpeHHssI
SHEpPrus  OAHOATOMHOrO  HWJEallbHOro  rasa. Buael  Temonepenauu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3IyUYCeHHE. Y IeIbHas TEIJIOEMKOCTh BEIIECTBA.
KonnuecTBo TemmoTel npu Temionepenaye.

[Tonsitue 00 aauabatHom tpouecce. I[lepBblii 3aKOH TEPMOJIUHAMUKHU.
[Ipumenenue mepBOoro 3akoHa TEPMOJMHAMUKHM K H3ompoleccaM. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmonnHamuku. HeoOpatumMocTh poOLIECCOB B IPUPO/IE.

TennoBele  MammHbl.  [IpuHUOMNBL ~ AEWCTBUA — TEIJIOBBIX — MAIIWH.
[IpeoOpa3zoBaHus SHEPruM B TEIUIOBBIX MamuHax. KoddduiueHT mone3Horo
nercTBus TermoBord MammHbL [lukn KapHo m ero xosdduIMEHT IMONIE3HOTO
JNENCTBUA. DKOJIOTMYECKHUE MPOOJIEMBI TEIIOIHEPTETUKH.



TexHudyeckre YCTPONCTBA U MPAKTUYECKOE IMPUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CTOpaHusi, ObITOBON XOJOAUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEW 3HEpPruM Tejia IMPU COBEPIICHUU pPadOThI: BBUIET
npoOKu u3 OYTBUIKK TMOJ] JIEMCTBHEM CXATOTO BO3JyXa, HarpeBaHue 3¢upa B
JaTyHHOU TpyOKe MyTéM TpeHus (BUICOAEMOHCTPAITH ).

N3MeHeHne BHYTpEHHEN SHEPTUH (TeEMIIepaTypbl) Tea NpH TEeIionepeaye.

OnbIT 1Mo anauabaTHOMY pAacCIIMPEHUI0 BO3ayXxa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENsI BHYTPEHHEr0 CrOpaHus, PpEaKTUBHOTO
JBUTATETIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabonvl

HN3mepenune yaenbHON TEMI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoonvl

ITapoobpa3oBanre u kKoHIeHcarus. Vcrmapenne n kurneHue. AOCOIIOTHAS U
OTHOCHUTENIbHAsI BJIAXKHOCTh Bo3ayxa. HacwilmeHHbld map. YaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPhl KUTIEHUS OT AaBJICHHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctamwioB. Kuakue kpuctawibl. CoBpeMmMeHHble Marepuanbl. [lnaBnenune wu
KpUCTaJLIU3aIus. Y aenbpHas TerioTa miasienus. Cyoaumarusi.

VYpaBHeHue TeroBoro 6anaHca.

TexHu4yeckre yCTpOMCTBAa M MNPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJOTHH TMOJTYyUYECHUS] COBPEMEHHBIX MATEPHUAIIOB, B
TOM YHCJIE HAaHOMAaTepPUaIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HAaCHIIIEHHBIX MapOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

Cnoco0bl U3MEpPEHUS BIAXKHOCTH.

Halntonenune HarpeBanus U MjiaBjieHUsl KPUCTANIMYECKOTO BEILIECTBA.

JleMOHCTpanus KpUCTaioB.

Vuenuueckuii skcnepumenm, nrabopamophuvle pabomwl

N3mMepeHne 0THOCUTENBHOM BIIA)KHOCTH BO3yXa.

Pa3znen 4. DinekTpoauHaMuKka
Tema 1. dnexkmpocmamuxa
OnekTpu3auusi Teld. ODJEKTpUYECKHil 3apsan. JBa Buaa 3IEKTPUYECKUX
3apsiioB. [IpOBOMHMKHM, TUANEKTPUKU W TOJYNPOBOJHUKHU. 3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsa.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil aneKTpuyecKuil 3apsi.
Onektpuueckoe rmojie. Hanpsok€HHOCTh — anekTpudeckoro moid.  [IpuHuun



CYINEPIIO3UILIUM BJICKTPUUYECKUX MOoJie. JIMHMKM HANps>KEHHOCTH 3JIEKTPUUYECKOTO
TIOJISL.

PaGora cun  osnektpocrarmueckoro  mons.  [lorenmman.  PasHocThb
NOTEHIUANOB. [IpOBONHMKM W JHMAJIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJE.
JluanekTpuyeckas NpOHULAEMOCTb.

DnekTpoéMKocTh. KonaeHcaTop. DJIeKTpOEMKOCTh MIOCKOT0 KOHAEHCATOPA.
DHeprus 3apsSKEHHOr0 KOHAeHCaTopa.

TexHuuecKkne yCTpPOMCTBA M MPAKTUUYECKOE MPUMEHEHHE: 3JIECKTPOCKOIL,
ANEKTPOMETpP, DJIEKTpOCTaTHUECKas 3allluTa, 3a3eMJICHHE 3JIEKTPONPUOOpOB,
KOHJIEHCATOP, KONIMPOBAJIBHBIN anllapar, CTPYWUHBIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M IPUHIUII IEUCTBUS DIIEKTPOMETPA.

B3aumoperictBrue HadIEKTPU30BAHHBIX TEJ.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEl.

[IpoBOIHUKM B 3IIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

JIM2IIEKTPUKU B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHCAaTopa OT IUIOIIAIH
IJTACTHH, PACCTOSIHUS MEXKIY HUMH U TUAJIEKTPUUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3mepenue 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toxu ¢ paznuunvix cpedax

OJIEKTPUYECKAN TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
Ncrounuku Toka. Cuna toka. I1ocTOSIHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa LEnH.

DJEKTPUUECKOE COMPOTUBICHUE. Y EIbHOE CONPOTHUBJIICHUE BEIIECTBA.
[TocnenoBaTenpHOE, TapaJUIENbHOE, CMEIIAHHOE COEIUHEHUE TTPOBOTHUKOB.

Pabora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomiHOCTb
3JIEKTPUYECKOT O TOKA.

DIIEKTPOABIKYINASI CHJIA M BHYTPEHHEE CONPOTUBICHUE HCTOYHHKA TOKA.
3axon Oma /71 OJIHOM (3aMKHYTOM) 35ieKTpruyeckoi nenu. KopoTkoe 3amMbIkaHHE.

DJIEKTPOHHAs] ~ MPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTUBJICHUSI METAIJIOB OT TeMIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMe. CBOWCTBA ANEKTPOHHBIX ITYYKOB.

[TonynpoBOAHHUKHY. CobcTBenHas U IIpUMECHAas IPOBOAUMOCTD
nonynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lonynpoBogHuKOBBIE IPHOOPHI.

DNEeKTpUUECKU TOK B  pacTBOpaX M  paciuiaBax  3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOUUALNS. DJIEKTPOIH3.



OnexkTpudyeckuid TOK B ra3ax. CaMOCTOSTENbHBIM M HECaAMOCTOSATEIbHBIH
pa3psan. Monuus. [Inazma.

TexHHueckue ycTpoOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETD,
BOJITMETP, pEOCTaT, HCTOYHHKU TOKA, O3JIEKTPOHArpeBaTelibHbIE MpPUOOpHI,
ANIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH AUO/,
TEPMUCTOPBI U (HOTOPE3UCTOPBIL, MOIYIPOBOIHUKOBBII 11O/, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKA U HANIPSIKEHUSI.

3aBUCUMOCTh CONPOTUBIICHUS UWIUHAPUYECKUX NPOBOAHUKOB OT JJIUHBI,
IUTOLIA/IM TTOIIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelaHHOE COEeIMHEHNE TPOBOIHUKOB.

[IpssiMoe wu3MepeHue >IeKTpoABMKYHIeH cuibl. KopoTkoe 3aMblKaHHe
raJIbBAaHNYECKOr0 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTUBIICHUS.

3aBUCUMOCTB COIPOTHUBIICHHSI METAJIOB OT TEMIIEPATYpPHI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

NckpoBoii paspsa U IpOBOJAUMOCTb BO31yXA.

OAHOCTOPOHHSSI IPOBOJUMOCTD AUOAA.

Vuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3yyeHue cMEeaHHoro COeJMHEHUSI PE3UCTOPOB.

N3mepenne 3MeKTpOoABMKYIIEH CUJIbI UICTOYHUKA TOKA U €ro BHYTPEHHETO
COIIPOTUBIICHUSL.

Hab6monenue amekTpoiusa.

MesknpeaMeTHbIE CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce oCyHIECTBISETCS C
y4€TOM COZAEpKATENbHBIX MEXIPEIMETHBIX CBSI3€H € KypcamMM MaTE€MaTUKH,
OMoJI0THH, XUMHH, Teorpadi U TEXHOJIOTHH.

Meowxcnpeomemnvie nonsimusi, CBA3aHHBIE C M3YYEHHEM METOJOB HAay4YHOIO
NO3HAHUS: SIBJICHUE, HAy4HbId (akT, rumores3a, (u3MUecKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOIEHNE, SKCIIEPUMEHT, MOJEIINPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelieHHEe CHUCTEMbl YpaBHEHUH, JUHEHHas (QyHKIus,
napaloua, runepoosa, ux rpauKkd U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMH:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIUU HA OCH KOOPJAHUHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexanudeckoe IBIKEHUE B XKMBOW mpupoze, Auddy3usi, ocMoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BHbI TEIUIONEpPEAAUH, TEIIOBOE PABHOBECHE),
AJIEKTPUYECKUE SIBJIICHUS B AKUBOW IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAsI Macca, TEIUIOBBIE CBOMCTBA TBEPJIBIX TEJN, JKUIKOCTEH H



ra3oB, JJICKTPUYECKUE CBOWCTBA METAJIOB, JJIEKTPOJIWUTUYECKAsl TUCCOIMAIINS,
raJibBaHUKa.

l'eoepaghus: BNaxHOCTh BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonoeusn: mpeodOpa3oBaHUE ABMKEHUH C UCIOIB30BAHUEM MEXaHU3MOB,
y4éT TpEHHS B TEXHHUKE, IOAIIUITHUKN, WCIOIb30BAHUE 3aKOHA COXPaHCHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET U Jpyrue), IABUTATENIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJOMUIBHUK, KOHIUIIUOHEDP, TEXHOIOTHH
MIOJTYyYCHHsSI COBPEMEHHBIX MaTepHalioB, B TOM UHCJIE HAHOMATEepUAIOB, U
HAHOTEXHOJIOTHH, SJIEKTPOCTaTHUeCKas 3alluTa, 3a3eMJICHHE DJIEKTPONpPHOOpOB,
KCEPOKC, CTpYHHBIH MIPUHTED, AJIEKTpPOHArpeBaTeIbHbIC puOOopHI,
AIIEKTPOOCBETUTEIBHBIC MPUOOPHI, TaTbBAHUKA.



IHINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INTPOTPAMMBI 110 ®U3UKE HA YPOBHE CPEJIHEI'O
OBLIEI'O OBPA30BAHUA

OcBoenue yueOHOro npeamera «Pu3nka» Ha YpOBHE CpeqHEro odmiero oopasoaHusi (60a30Bblil ypOBEHb) JTOJKHO
00ecTeYnTh JOCTIKEHHE CIeTYIOMUX TMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATHI

JIngHOCTHBIC pe3yJbTaThl OCBOCHHS yueOHOro mpenmera «Du3rka» JTOKHBI OTpaKaThb TOTOBHOCTh U CIIOCOOHOCTH
oOyyJaromuxcsi PyKOBOJCTBOBAThCS C(POPMHUPOBAHHOW BHYTPEHHEH TO3UIIMEH JUYHOCTH, CHCTEMOM II€HHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHUX YOEXKIICHHI, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO
o0111eCTBa, PACIIMPEHHUE KU3HEHHOTO OMbITa U OMbITA JACATEILHOCTH B MPOIECCE peaau3allid OCHOBHBIX HaIpaBiICHUN
BOCTIMUTATEIIbHOM JIESITEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOTr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UIIMU 00YYarOIIErocsl Kak akTUBHOTO W OTBETCTBEHHOI'O WiIEHA POCCUHCKOTO
0OIIIECTBA;

NPUHATHE TPATUITMOHHBIX O0IIEUYETOBEYECKUX TYMAHUCTUYECKUX U JIEMOKPATUYECKHUX [IEHHOCTEH;

FOTOBHOCTh BECTHM COBMECTHYIO JEATEILHOCTh B HMHTEpEcax TpaxJAaHCKOro OOIIecTBa, Yy4acTBOBaTh B
caMOyTpaBJIE€HUU B 00pa30BaTEIbHON OpraHu3aluu;

yYMEHHE B3aUMOJICCTBOBATH C COIIMAIbHBIMU MHCTUTYTAMU B COOTBETCTBUU C UX (DYHKIIUSAMU U HA3HAUCHUEM;

FOTOBHOCTh K T'YMAaHUTAPHOM U BOJIOHTEPCKOU JIEITEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIHTAHHUS:

c(hOpMHPOBAHHOCTh POCCUMUCKON IPaKJaHCKOW UEHTUYHOCTH, NATPUOTU3MA;

IIEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIaM, JIOCTHKCHHMSIM POCCHUUCKUX YUEHBIX B 00JACTU (PUBHKU H
TEXHUKWU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMS :

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOT'O MOBEICHUS;



CIIOCOOHOCTh OIIEHHMBAaTh CUTYallMI0O M TPUHHAMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOpPaIbHO-
HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHUCJIE B JACSATEIILHOCTU YUEHOTO;

OCO3HaHHE JIUYHOTO BKJIAJ[a B TOCTPOCHUE YCTONYMBOTO OYAyIIEro;

4) 3cTeTHYECKOT0 BOCIIHTAHMS

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIIOUAsi SCTETUKY HAYyYHOTO TBOPUECTBA, MIPUCYIIETO (PU3NIECKON HAyKe;

5) Tpy/10BOT0 BOCIIATAHMS :

UHTEPEC K pa3IudHbIM chepam MpodeCCHOHAIBHON NeATeIbHOCTH, B TOM YHUCIIE CBA3aHHBIM C (DU3UKON U TEXHUKOH,
YMEHHE COBEpIIAaTh OCO3HAHHBIN BBIOOp Oyayiel nmpodeccuu U peaiu30BbIBATh COOCTBEHHBIE )KM3HEHHBIE TJIAHBL;

TOTOBHOCTh M CLIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHMIO B 00JaCTH (PU3UKU HA IPOTSHKEHUU BCEH KU3HH;

6) 3K0JIOrM4eCKOro BOCIUTAHMSA:

c(hOpMHPOBAHHOCTH IKOJIOTHYECKON KYJIbTYPhI, OCO3HAHHUE TII00aTFHOTO XapaKTepa IKOJIOTHIECKUX MPoOIIeM;

IJIAHUPOBAHKE U OCYIIECTBIICHUE AEHUCTBUI B OKPYKAIOIEH Cpe/ie Ha OCHOBE 3HAHUS 11€JIel YCTOMUYHMBOTO Pa3BUTHUS
YeJI0BEUECTBA;

pacCIHIMpPEHUE OMBITA JIEATETHHOCTH SKOJIOTUIECKON HATIPABICHHOCTH Ha OCHOBE UMEIOIIUXCSI 3HAHUHN TTO PU3UKE;

7) IEHHOCTH HAYYHOTO MO3HAHMSA:

c(hOopMUPOBAHHOCTb MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (PU3UUECKON HAYKU;

OCO3HAHHE IIEHHOCTH HAyYHOU JeSTEeNbHOCTH, TOTOBHOCTD B MPOIIECCEe U3YUEHHS (DU3UKU OCYIIECTBIISITH TPOECKTHYIO
U MICCIIETIOBATENBCKYIO JEATEIHbHOCTh HHIAUBUIYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHHBEPCAJIbHBIE YUeOHbIE TeiiCTBUS

ba3oBble JJornueckue JaeicTBuA:
CaMOCTOSTEIHLHO (hOPMYJIMPOBATH M aKTYaIU3UPOBAThH IIPOOIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONPEEIISTh eI JICATEIIbHOCTH, 3aJ]aBaTh MTapaMeETPbl U KPUTEPUU UX JOCTHKECHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHUS B PACCMATPUBAEMBIX (DU3UUECKUX SIBIICHUSX;



pa3pabarpiBaTh IUIaH PEIICHHUS MPOOJIEMBbl C YYETOM aHaIM3a HMMEIOIIMXCS MaTepUalibHBIX U HeMaTepHaIbHBIX
PECYpCOB;

BHOCUTh KOPPEKTUBBI B JIESITEIBHOCTh, OIIEHWBATh COOTBETCTBUE pE3YJIbTATOB LEJISAM, OLEHHUBATh PHUCKHU
MIOCJIEJCTBUIN ACATEIbHOCTH,

KOOPJMHUPOBATh M  BBIMIONHATH PabOTy B YCJIOBHUSAX pEATbHOr0, BHUPTYaJIbHOIO U KOMOWHHUPOBAHHOIO
B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

ba3oBble ucciaeaoBare/ibCKue 1eiiCTBUS:

BJIAIETh HAYYHOU TEPMUHOJIOTHEH, KITFOUEBBIMU MOHATUSAMHU U METOAaMU (PU3UUECKON HAYKH;

BJIAJICTh HABBIKAMH y4e€OHO-HCCIIEIOBATEIBCKON U MPOEKTHON NEATEeIbHOCTH B 001acTH (PU3UKH, CTIOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TIOMCKY METOJIOB peIIeHus 3aaad (U3HYECKOr0 COJACpKaHUSA, MPUMEHEHHUIO
Pa3JIMYHBIX METOJ/IOB MO3HAHUS;

BJIAJCTh BHUAAMH JEATEIHHOCTH II0 TMOJTYYEHHUIO HOBOTO 3HAaHWA, €ro HWHTEpNpeTalud, IpeoO0pa3oBaHUI0 U
NPUMEHEHUIO B PA3IMYHBIX YUEOHBIX CUTYAIIUSIX, B TOM YHCIIE TIPHU CO3/IaHUU YIEOHBIX MPOEKTOB B 00J1acTU (PU3UKH;

BBISIBJISITh IPUUYMHHO-CJICJCTBEHHBIE CBSI3U U aKTyaJu3UpPOBaTh 3a]a4uy, BBIJIBUTATh TUNOTE3Y €€ pelIeHUs, HAaXOIUTh
apTYMEHTHI JIJIs1 JOKa3aTeNbCTBA CBOMX YTBEPXKICHUM, 3a7]aBaTh MapaMeTPhl U KPUTEPUH PEILICHHUS;

aHAM3UPOBATH TOJYUYEHHBIE B XOJI€ PEIICHUs 3a7aud Pe3yibTaThl, KPUTUYECKU OIEHUBATH UX JIOCTOBEPHOCTb,
MPOTHO3UPOBATH UBMEHEHUE B HOBBIX YCIOBUSIX;

CTaBUTh U (POPMYJIHUPOBATH COOCTBEHHBIC 3a7aul B 00pa3oBaTEIbHON AEATEILHOCTH, B TOM YHCIE MPU U3YUYCHHUU
buzuky;

JIaBaTh OIICHKY HOBBIM CUTYAIIUsIM, OLICHUBATh MIPUOOPETEHHBIN OIIBIT;

YMETh TIEPEHOCUTH 3HAHMS TT0 (DU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACATEIHbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 001acTel;

BBIJIBUTATh HOBBIE UJIEH, MIPEAJIaraTh OPUTMHAIbHbBIE TTOIXO/IbI U PELICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE allbTEePHATUBHBIE PEIICHUS.

PabGora ¢ undopmanmei:



BJaJ€Th HaBBbIKAMHU TIOJNydYeHHUs HHoOpManuu (U3UUYECKOrO COJAEpKAHUSI U3 HMCTOYHUKOB pAa3HbIX THUIIOB,
CaMOCTOSITEJIFHO OCYILECTBIISATh MOKUCK, aHAJIM3, CUCTEMATU3alUI0 U UHTEPIPETAUI0 HH()OPMALIUK Pa3INYHbIX BUJIOB U
dbopmM IpecTaBIeHNUS,

OLICHMBATh JOCTOBEPHOCTh HH(POPMALIUU;

UCIIOJIb30BaTh CPEACTBa HWH(MOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTMH B pEUIEHUHM KOTHUTHBHBIX,
KOMMYHUKATUBHBIX U OpPraHU3alMOHHBIX 337ady C COOJIOJACHHEM TpeOOBAHUN 3PrOHOMHKH, TEXHUKH O€30MaCHOCTH,
TUTHMEHBI, pecypcocOepekeHns, PABOBBIX U ATHUECKUX HOPM, HOPM HH(OpMallMOHHON 6€30MacCHOCTH;

CO3/7aBaTh TEKCThl (PU3MYECKOTrO COAEPKAaHMSI B Pa3auYHbIX (QopMarax ¢ ydy€TOM Ha3HAYEHUS HHPOpMALUHU U
LIEJIEBOM ayAUTOPHUH, BEIOMpAsi ONTUMAIbHYIO (POPMY IPEACTABICHUS U BU3YaIU3ALHUH.

KoMMyHuKaTHBHBIE YHUBEpPCcAIbHbIE Y4eOHbIe TeiCTBHSI:

OCYIIECTBIIATH OOIIEHHE HA YPOKaX (PM3MKH U BO BHE-YPOUHOM JIEATEILHOCTH;

pacro3HaBaTh MPEAMOCHIIKA KOHQIMKTHBIX CUTYAIlMi U CMSATYATh KOH(JIUKTHI;

Pa3BEéPHYTO M JIOTMYHO M3JIaraTh CBOIO TOUKY 3PEHHS C HCITOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHHON W HHINBUIYAIbHOMN padoThI;

BBIOMpATh TEMAaTUKY ¥ METOBI COBMECTHBIX JICHCTBUH C YIETOM OOIIMX HHTEPECOB U BO3MOKHOCTEH KaXKOT0 YICHA
KOJIJICKTHBA;

NPUHAMATh [IEJIH COBMECTHOW JCSITEIbHOCTH, OPraHW30BbIBaTh U KOOPAMHHUPOBATH JICHCTBHUS MO €€ JOCTHKCHHIO:
COCTABJIATh ITUIAH JCHCTBHM, PacIpeesiaTh POJId ¢ y4ETOM MHEHUH YYaCTHHUKOB, O0OCYXIaTh PE3yJbTaThl COBMECTHOM
padoTHI;

OLICHWBATh KAadeCTBO CBOEro BKJAJa M KaXJIOr0 YJacTHHKA KOMAHJbI B OOIIMU pe3yibTaT IO pa3padOTaHHBIM
KPUTEPHSIM;

HpeJiarath HOBBbIC MTPOSKTHI, OLICHUBATH UJCH C TIO3UIIUH HOBH3HbBI, OPUTUHAILHOCTH, MTPAKTHYCCKON 3HAYUMOCTH;

OCYIIIECTBIISATh TIO3MTHBHOE CTPATEIMYECKOE IOBEJCHUE B PA3IUYHBIX CHUTYalHSX, MPOSBISITH TBOPYECTBO M
BOOOpayKeHUE, ObITh MHUITUATHBHBIM.

PeryasiTuBHbIE YHUBePCAJIbHbIE YUeOHbIE 1eiiCTBUSA



CamoopraHu3anusi:

CaMOCTOSITETILHO OCYIIECTBIISITh TMO3HABATENIbHYIO NEATETbHOCTh B 00JacTH (PU3MKM M AaCTPOHOMHUHU, BBISBISTH
po0JIeMbl, CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITENTFHO COCTAaBJISITh TUIAH PEIICHUs PacUETHBIX W KaUueCTBEHHBIX 3aj/lay, TUIAH BBITIOJHEHUS MPaKTHUYECKON
paboTHI ¢ Y4ETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BOSMOXXHOCTEH U MPEATIOYTCHUI;

JIaBaTh OIICHKY HOBBIM CUTYAIIUsIM;

pacIIMpATh paMKH Y4eOHOT0 MpeaMeTa Ha OCHOBE JTMYHBIX MPEIOUYTCHHUIA;

JieNaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €r0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIICHHUE;

OLICHUBATh PUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO DPYAUIIMU B 007acTH (DU3MKH, TMOCTOSHHO TOBBIIIATH CBOU
00pa30BaTeIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIbHBII HHTEJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBI B JIESITEIBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIHTATOB
EeJSIM;

BJIa/IeTh HAaBBIKAMH MO3HABATENBbHON pe(QIEKCHH KaKk OCO3HAHUS COBEPIIAEMBIX JAECWCTBUA M MBICIUTEIHHBIX
MPOIIECCOB, UX PE3YIHTATOB U OCHOBAHUIA;

UCIIOJIb30BaTh MPUEMBI PEIIEKCUU JJI OLEHKHU CUTYalluy, BEIOOpA BEPHOT'O PEIICHMUS;

YMETh OLICHUBATh PUCKU ¥ CBOCBPEMEHHO MMPUHUMATD PEIICHHUS 110 UX CHIKECHHUIO;

NPUHUMATh MOTHBBI U aPTYMEHTHI IPYTUX MPU aHATN3€ PE3YJIBTATOB JEATCIHLHOCTH,

NpUHUMATH ce0s, TOHUMasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

NPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX MPU aHATN3€ PE3YJIbTATOB JEATEIHHOCTH;

NpU3HABATh CBOE MPABO U MPABO JAPYTUX HA OLIUOKH.

B mpouiecce qocTrKeHHS TUYHOCTHBIX PE3YIBTATOB OCBOCHHS MPOTPaMMBbI 10 (PU3UKE JIJIST YPOBHSI CPEAHETO OOIIETO
o0Opa3oBaHus y 00y4aroIIMXCcs COBEPUICHCTBYETCS SMOLUOHAIbHBIM UHTEIJIEKT, MIPEANOIaraloui copMUpOBaHHOCTD:

CaMOCO3HaHUS, BKJIIOYAIOUIEr0 CHOCOOHOCTh MOHMMATh CBOE 3MOLMOHAIBHOE COCTOSIHHE, BHUACTh HAIpPaBICHUS
Pa3BUTHS COOCTBEHHOW YMOIMOHATILHOM cdepbl, OBITh YBEPEHHBIM B ce0e;



CaMOpETryJIMPOBAaHMS, BKIIIOYAIONIETO CAMOKOHTPOJb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE IMOBEICHUE,
CITOCOOHOCTH QIANITUPOBATHCS K IMOIIMOHAIBHBIM U3MEHEHHUSM U MPOSBIATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAILMU, BKIFOYAKOIIECH CTPEMIICHUE K JOCTHXKEHHIO LIEJIM U YCIIEXY, ONTUMU3M, HHUIIMATUBHOCTD,
YMEHHE JEUCTBOBATh UCXOS U3 CBOMX BO3MOXKHOCTEN;

AOMIIaTUH, BKJIOYAIONIEH CIOCOOHOCTh TOHUMATh SMOIMOHAIBHOE COCTOSHHE JAPYTHMX, YYUTHIBATH €ro Ipu
OCYIIIECTBJIICHUHU OOIIECHHMS, CTIOCOOHOCTh K COUYBCTBHIO M COIIEPEIKUBAHUIO;

COITMAIbHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTH BBICTPAaMBAaTh OTHOIICHHS C JIPYTUMH JIFOABMH, 3a00THTHCA,
MPOSIBJISITh UHTEPEC U pa3peliaTh KOHMIUKTHI.

HNPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenus B 10 kiacce mnpeamMeTHbie pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJMKHBI OTpaXkaTh
c(hOpMHUPOBAHHOCTH y 00YYAIOLTUXCS YMEHUIA:

JIEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MeCTO (PU3UKH B (POPMUPOBAHUU COBPEMEHHOW HAYYHOW KAPTHUHBI MHUPA, B
Pa3BUTUU COBPEMEHHOU TEXHUKU U TEXHOJIOIUH, B IPAKTUYECKON IESITEIBHOCTH JIFOIEH;

YUYUTBIBATh TPAHUIIBI TPUMEHEHHS U3YYEHHBIX (DU3UUECKUX MOJIEIel: MaTepuaabHasi TOUKa, HHepIMadbHas CUCTeMa
oTcuéra, aOCOMIOTHO TBEPAOE TENO, UACAIbHBIN a3, MOACINU CTPOCHUS Ta30oB, KUIAKOCTEH M TBEPABIX TEJN, TOUYCUHBIN
AIEKTPUUYECKUH 3apsi]l PU pelIeHUU (PU3NUECKUX 3a/1ay;

pacro3HaBath (hU3MUYecKUe SIBICHUs (MPOLECChl) U OOBICHATH UX HAa OCHOBE 3aKOHOB MEXAaHHUKH, MOJICKYJISIPHO-
KMHETUYECKOW TEOPUU CTPOEHUSI BEIIECTBA M AJIEKTPOJMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOIMHEIHOE
JBIDKEHHE, CBOOOIHOE TIaJICHHE TEII, IBIYKCHUE TI0 OKPY>KHOCTH, MHEPITHS, B3auMozercTBre Tel, Tuddy3us, OpoyHOBCKOE
NBIKEHHUE, CTPOCHUE KUJIKOCTEH M TBEPABIX Tell, U3MEHEHUE O0BbEMA TeN MpU HArpeBaHUU (OXJIAKICHUH), TEIJIOBOE
paBHOBECHE, HWCIAPEHHE, KOHJEHCAIMs, IUIaBJICHUE, KPUCTA/UIM3alUs, KHUIICHUE, BJIAXXHOCTh BO3JlyXa, IOBBIIICHUE
JIABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBSI3b MEXKJIY MapaMeTpaMu COCTOSIHUSI raza B M30Mpolleccax,
AIIEKTpU3AIUs TEJ, B3aUMOAECHCTBHE 3aps/I0B;

OMUCHIBATh MEXAHUUYECKOE JIBUKEHHUE, UCIONb3ysd (PU3nueckue BEIWYUHBI: KOOpJAMHATa, MYTbh, IEPEMEICHHUE,
CKOPOCTh, YCKOPEHHE, Macca Teja, CUiia, UMITYJIbC TeJla, KHHETHYeCKas SHEPTHs, MOTCHIMAIbHAs YPHEPTHsI, MEXaHWUYecKas



pabota, MexaHWYecKasi MOITHOCTh; MPU ONMKUCAHUU MPABWIBHO TPAKTOBATh (PM3UUYECKUM CMBICI MCIOJb3YEMbIX BEIUYUH,
uxX O0003Ha4YeHWsS W EIUHUIIBI, HAXOAUTh (POPMYJbI, CBSA3BIBAIOIIME JaHHYIO (U3UYECKYIO BEIUYHUHY C JAPYTUMU
BEJIMYNHAMH;

OMUCHIBATh U3YUYEHHbIE TEIIOBbIC CBOMCTBA TEJ U TEIUIOBBIC SIBIICHUS, UCTIOIb3Ysl (PU3NUECKUE BETUYUHBI: TaBICHUE
rasza, TemIepaTypa, CpeIHssl KHHeTUUeCKas YHEPTUs XaO0THUYECKOTO JIBUKEHUS MOJICKYJI, CPEIHEKBaAPAaTHUUHAsI CKOPOCTh
MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS 3HEprus, padbora raza, KO3IG(HUIIMEHT MOJE3HOTO JCHCTBUS TEIJIOBOTO
JBHUTATENIS;, MPU ONHUCAHUHM TPABUIBHO TPAKTOBAaTh (DU3HUYCCKHM CMBICI HMCMOJIB3yEMBIX BCIMYHMH, MX O00O3HAUCHUS H
€MHULIbI, HAXOIUTh (POPMYJIbI, CBA3BIBAIOIINE TaHHYIO (DU3UYECKYIO BETUUYUHY C APYTUMHU BEIMYUHAM;

OMHUCBHIBATh HM3YYEHHBIE AJIEKTPUUECKHE CBOMCTBA BEIIECTBA U JJIEKTPUUECKHUE SIBIEHUS (IIPOILIECCHI), MCIOJIb3Ys
(bU3UMYECKUEe BEIWYUHBI: JICKTPUUYSCKUN 3apsiyi, SJICKTPUYECKOE I0JIe, HAIpPsHKEHHOCTh TIOJIS, IMOTEHIHAN, Pa3HOCTh
MOTCHIINAJIOB; TIPW OMHCAHUM MPABWIBHO TPAKTOBATh (DM3UYECKUN CMBICI HCIOIb3YEMbIX BEIUYHH, UX O0O3HAUYCHUS U
€VHULIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOININE JaHHYIO (DU3UYECKYIO BEJIUUMHY C APYTUMU BEIMUUHAMU;

aHAJTM3UPOBATh (DU3NUECKHUE TIPOIIECCHI U SBJICHUS, UCTIONL3Ys (PU3UUYECKHUE 3aKOHBI M TIPUHITUIIBI: 3aKOH BCEMUPHOT'O
tsarotenusi, |, Il u Il 3akonsl HplO0TOHA, 3aKOH COXpaHEHHS MEXAHUYECKOW SHEPTrUM, 3aKOH COXPaHECHHUS HMITYJIbCa,
OPUHIUIT CYTEPIO3UIUU CHUJI, MPUHIIUI PABHOIPABUS WHEPLUHAIBHBIX CHUCTEM OTCYETA, MOJEKYISIPHO-KMHETUYECKYIO
TEOPHUIO0 CTPOEHHUS BEIIECTBA, Fa30BbIE 3aKOHBI, CBSI3b CPEAHEH KMHETUYECKOW SHEPTrUU TEIUIOBOT'O JIBUKEHHUS MOJIEKYII C
a0COJIFOTHOM TeMIepaTypoH, MepBhIM 3aKOH TEPMOJIUHAMUKH, 3aKOH COXPaHEHHUs AJICKTPUUIECKOro 3apsaa, 3akoH KyioHa,
P 3TOM pa3InvaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro MaTeMaTHYeCKOE BBIPAKCHHE M YCIIOBHUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE MPUHIIMIIBI JEUCTBUS MAIllUH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB; pa3iaudaTh YCIOBUS UX
0e3011aCHOI0 UCII0JIL30BAHMS B TIOBCEIHEBHOM JKU3HHU;

BBITIOJTHATh SKCIIEPUMEHTHI 110 MCCIICOBAHMIO (PU3MUECKUX SBICHHH W IPOIECCOB C HMCIOJIBb30BAHMEM IPSMBIX U
KOCBEHHBIX H3MEPEHHM, IpU 3TOM (HopMynupoBaTh MpodJieMy/3aadyy U THUIOTE3y y4eOHOro 3KCIepUMEHTa, COOUpaTh
YCTAHOBKY M3 MIPEAJIOKEHHOT0 000pYI0BaHMS, IPOBOJUTH OIBIT U (DOPMYJIMPOBATH BHIBOJIHI;

OCYIIECTBIISITh MPSIMbIE M KOCBEHHBIC M3MEpPEHUs (DU3NUECKUX BEJIIMYMH, IMPHU 3TOM BBIOMPATh ONTHMAJIbHBIN CIIOCOO
HU3MEPEHUS 1 UCTI0JIb30BaTh U3BECTHBIE METO/IbI OLICHKH MOTPEITHOCTEN N3MEPEHHUT;



UCCJIeIOBAaTh 3aBUCUMOCTH MEXAY (PU3MUYECKUMU BEIMYMHAMH C UCIOJIb30BAaHUEM MPSAMBIX U3MEPEHHH, MPU 3TOM
KOHCTPYHMPOBaTh YCTAaHOBKY, (PUKCHUPOBATh PE3yIbTaThl NOJYYEHHONW 3aBUCUMOCTH (PM3NYECKUX BEJIMYMH B BUE TaOIUIL U
rpaduKoB, JenaTh BBIBOJBI [0 PE3yJIbTaTaM UCCIIEIOBAaHNUS;

coOroaTh mnpaBwia O€30MaCHOr0 TpyJda MpPU MNPOBEAECHUM HCCIEHOBAHUM B paMKaxX Y4YeOHOrOo HKCIIEPUMEHTA,
y4eOHO-UCCIIEIOBATENbCKOM W TPOEKTHOW JIEATEIbHOCTH C HMCIHOJb30BAHUEM HU3MEPUTEIbHBIX YCTPOWCTB H
1a060paTOpHOTO 00OPYIOBAHHS;

pelaTh pacy€THbIC 3a7]aud C SIBHO 33/J1aHHOM (PU3MUECKON MOJENbIO, UCTIONb3Ys (PU3NUECKHE 3aKOHBI U MPUHITUIIHI,
Ha OCHOBE aHaJM3a YCJIOBMS 3a/ladd BbIOMpaTh (DU3MUECKYIO MOENb, BBLACIATH (PU3MYECKHE BEIUYHMHBI U (HOPMYIIbI,
HEOOXOoAMMBIE NIl €€ pEelIeHMs], IPOBOAUTh PAacyE€Thl M OLICHWBATh PEAJbHOCTh IOJIYUYEHHOIO 3HA4Y€HUs (U3NYECKOU
BEJIMYUHBL;

pelaTh KaueCTBEHHbIE 3a/Ja4i: BBICTPAUBATh JOTMYECKH HEMPOTUBOPEUMBYIO LEMOYKY PACCYXKAEHUN C ONMOPOU Ha
U3Y4YEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKUE SBIICHHUS;

UCMOJIb30BaTh IpPU PELIEHUH Y4YeOHBIX 3aJad COBPEMEHHbIE€ HMH(POPMAIIMOHHBIE TEXHOJOIMM JJisi IIOHMCKa,
CTPYKTYpUPOBaHUs, UHTEPIPETAMA U NPEACTaBICHUS Y4eOHOM M Hay4yHO-HOMYJSApHOW HMH(OpPMALMU, NOTY4YEHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOIYYaeMYH0 HH(OPMALIHIO;

OPUBOJIUTh NPUMEPHI BKJIAJa POCCUUCKUX M 3apyO€KHBIX YUYEHBIX-(DU3UKOB B pa3BUTHUE HAYKH, OOBSCHEHUE
IPOLIECCOB OKPYXAIOIIETO MUPA, B pa3BUTHE TEXHUKHU U TEXHOJIOTH;

UCMOJIb30BaTh TEOPETHUUECKHE 3HAHUS MO (PU3MKE B TMOBCETHEBHOM >KM3HHM IJi1 oOecreueHus 0e30macHOCTH MpH
oOpamieHM C NOpudOpaMH M TEXHUYECKHMMM YCTpPOWCTBaMH, MJI COXPAaHEHHS 3JI0pOBbsI M COOIIOJAEHUS HOPM
AKOJIOTHYECKOr0 TIOBEICHHSI B OKPYXKAIOLIEH Cpelie;

paboTaTh B TPYIIIE C BBINOJIHEHUEM Pa3JIMYHbIX COLMAIbHBIX POJIEH, MIIAHUPOBATh pabOTy TPYMIIbI, PALIMOHAIBHO
pacnpenensiTe 00sS3aHHOCTH M IJIAHUPOBATh JEATEIbHOCTh B HECTAHJIAPTHBIX CUTYallUAX, aJ€KBATHO OLICHWBATH BKJIAJ
Ka)KJJOT0 U3 YYACTHUKOB IPYIIIbI B PEIIEHHE PACCMAaTPUBAEMOMN POOIIEMBI.

TEMATHUYECKOE INTAHUPOBAHHUE
10 KIJACC

Ne o/ HanmeHoBaHMe pa3/iesioB U TeM KosmmyecTBo yacon DJIeKTPOHHbIE
nporpaMmel Bcero Kontpoabubie | Ilpakruuyeckue | (uupposbie)




padoThI padoThI o0pa3oBaTe/ibHbIE
pecypchbl
Pa3nen 1. PU3UKA U METO/JbI HAYUYHOI'O ITIO3HAHUSL
bubmuorexa [IOK
1.1 ®du3uKa U METOJbI HAYYHOT'O ITO3HAHUS 2 httos://m.edso0.ru/7f41bf72
Wroro no pazueny 2
Paznen 2. MEXAHUKA
bubmuorexa [IOK
21 Kuniemaruia > https://m.edsoo.ru/7f41bf72
bu6nmoreka [IOK
22 Alunaiica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHbBI COXPAHEHUSI B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7fALbF72
Hroro no pazgeny 18
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOANHAMMUKA
31 OCHOBBI MOJIEKYIISIPHO-KUHETHIECKOM 9 1 bubnunoreka [IOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6nuorexa LIOK
32 OCHOBBI TEpMOAHHAMHKH 10 1 https://m.edso0.ru/7f41bf72
33 ArperaTHbIE COCTOSIHHSI BEIIECTBA. 5 bubnunoreka [IOK
' da30BbBIE IEPEXOIBI https://m.eds00.ru/7f41bf72
Hroro no pazneny 24
Paznen 4. DJIEKTPOAUHAMUKA
4.1 DIeKTpOCTaTUKA 10 1 bubamorexa [JOK

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

4.2 [locTostHHBIN neKkTpUUecKuil TOK. Toku B 12 bubnmoreka [JOK
pa3IMYHBIX cpenax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PezepBHOe Bpemsi 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Kosn4vecTBo yacoB DJIeKTPOHHbIE
Ne ara uudposBbie
Tema ypoka Konrtpoasnbie | IIpakTnueckue A op
n/n Bcero u3yuyeHusi  oOpa3oBaTeSibHbIE
padoTsI padoThbI
pecypchl
®usuka — HayKa O PUPOJE.
1 Hayunrbie MeTZK bl HOEHE?HI/I}I 1 bubamorera LOK
i g https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIEeT0 MUpa
Ponb 1 mecTo dusuku B
5 (dhopMUPOBaHUN COBPEMEHHOM 1 bubnnorexa [IOK
Hay4HOHM KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTHYECKON JAESITETFHOCTH JTIOICH
MexaHn4ecKoe ABMKEHHE.
OTHOCHTEIHFHOCTh MEXaHHYECKOTO bubnuoreka [IOK
3 1
nBwxenus. [lepemenienne, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHUe
4 PaBHOMEpHOE TIpsIMOSTUHEWHOE 1 bubnmoreka [JOK
JIBIOKEHHE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IPAMOIUHENHOE 1 bubnuorexa [IOK
JIBUKCHUE https://m.edsoo.ru/ff0c372e
5 CBoOogHOE masieHne. Y CKopeHue 1 bubmuorexa [IOK
¢BOOOIHOIO MMalEHUSA https://m.edsoo.ru/ff0c39cc
KpusosmHeliHOE nBUKEHUE.
7 JIBr>keHrne MaTepuaabHON TOUKH T10 1 bubmorexa LOK
P https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [Tpunuun otHocutensHOCTH ["anmuies. 1 bubmuoteka [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
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HuepupnanbHble CUCTEMBI OTCYETA.
Ilepssr1it 3akoH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [Ipunuun

9 CyIIepIIO3HLIMK CUII. BTOpo# 3akoH brbmorexa LIOK
. https://m.edsoo.ru/ffOc3be8
HeroToHa 11 MaTepuanbHOW TOYKU

10 Tpetnii 3akon HetoToHa nist bubmmorexa LIOK
MaTepHUalbHbIX TOUEK https://m.edsoo.ru/ffOc3be8
3aKoH BCEMUPHOTO TsAroTeHus. Cuna

11 TsokecTH. [lepBast kocMuueckas bubamorera LIOK

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

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnnoreka [IOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koagdumuent tpenus.

13 Cuia znpOTHBnefnqs)I npu nB;fKeHHH bubmorexa LIOK

https://m.edsoo.ru/ff0c3f76
Tema B )KUJIKOCTH WU Ta3e
[TocTynarenbHO€ U BpalliaTeabHOE

14 JBIKEHHE a0COTIOTHO TBEPIOTO Tea. bu6mmorexka [IOK
MowmeHnT cuibl. [Tnedo cuibl. YcnoBus https://m.edsoo.ru/ffOc41a6
paBHOBECUS TBEPAOTO TeNa
NMiynec MaTepuanbHOU TOYKH,

15 CHUCTEMbI MAaTEPUAIIBHBIX TOYEK. bubnuotexa [IOK
Nmnynbe cunbl. 3aKOH COXpAHEHUS https://m.edsoo.ru/ff0c43d6
umnyibca. PeakTiuBHOE ABMKEHUE
PaboTa u MOIIHOCTB CHJIBI.

16 Kunernueckas sneprust MarepuaibHON bu6muoteka LIOK
Touku. TeopeMa 00 U3MEHEHUU https://m.edsoo.ru/ff0c4502
KUHETUYECKOI SHEPTUU

17 IloTenumanbHas YHEPrUs. bubnnorexa [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
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[MoTeHnmanbHast SHEPTHS YIIPYTO
ne(popMUPOBAHHON MPY>KHHBI .
[NoTennmansHas 3HEprust Tena BOIU3U
MOBEPXHOCTH 3eMITH

https://m.edsoo.ru/ffOc461a

18

[ToTeHIMaNbHBIC U HETIOTCHITUAILHBIC
cuibl. CBsI3b pabOTHI
HCIIOTCHIIUAJIBHBIX CHUJI C USMCHCHUCM
MeXaHUYEeCKOU OHEPIUr CUCTEMBI TCII.
3aK0oH COXpaHEHUS MEXaHUYECKOH
SHEPTHH

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

19

20

JlabopaTtopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHITBI C
U3MEHEHHEM MEXaHMYECKOW YHEPTUu
TeJa Ha IPUMEPE PACTIKCHHSI
PE3UHOBOTO KIyTa»

KoHnTponbHast paborta 1o Teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXPaHECHHS B MEXAHHUKE)

bubnuorexa [IOK
https://m.edsoo.ru/ffOc4b74

21

OcCHOBHBIE TOJOKEHUS MOJIEKYISIPHO-
KMHETUYECKON TeOprH. bpoyHOBCKOE
newkenue. uddysus

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

22

XapakTep JBUKEHUS U
B3aMMOJICHCTBHS YaCcTHUI] BEIESCTBA.
Mopenu cTpoeHus ra3oB, )KUAKOCTEH
Y TBEPIBIX TEN

23

Macca monexyin. KonngyectBo
BeniecTBa. [locrosHHas ABoraapo

24

TemnoBoe paBHoBecue. TemnepaTypa
u e€ uzmepenue. [llkana remneparyp



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

Lenbcus

Wneanpusiii raz 8 MKT. OcHOBHOE

bubmuorexa [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomtoTHas TemrepaTypa Kak Mepa
26 cpeaHell KUHeTUYECKOW YHEPTUH bubnmoreka [JOK
JIBKEHHSI MOJIEKYJ. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona
27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI
JlaGopaTopHnas pabota
)8 «HccnenoBanre 3aBUCUMOCTH MEKIY
napamMeTpamu COCTOSTHUS
pa3peKEHHOTO Tra3a
29 N3onporieccrl B uaeaaibHOM ra3e u ux bubmuorexa [IOK
rpaduyecKoe IpeICTaBICHUE https://m.edsoo.ru/ff0c570e
Bnyrpennss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U
30 crocoOrI e€ n3MeHenus. Konuuectso bubnuotexa [IOK
TEIJIOTHI U paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPrus OTHOATOMHOTO UJI€ATbHOTO
rasa
31 Buasl Tenonepenaun bubmorexa LHOK
https://m.edsoo.ru/ff0c5c36
VYhenpHas TEINI0EMKOCTh BEIIECTBA.
but6mmoreka [JOK
32 KonudaecTBo TEIIoThl pu
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AauabaTHbIN mpoiece
33 IlepBblil 3aKOH TEPMOAVMHAMUKHU U €TI0 bubnnoreka [IOK
NPUMEHEHUE K U30IPOIIECCam https://m.edsoo.ru/ffOc5efc
34 HeobpatumocTs mipoiieccoB B but6mmoreka [IOK



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
https://m.edsoo.ru/ff0c5efc

npupojae. Bropoii 3akoH
TEPMOJTUHAMUKH

https://m.edsoo.ru/ff0c6230

IIpunmun gevicreus u KII TermoBoi

bu6numoreka [IOK

35
MaIlHbI https://m.edsoo.ru/ff0c600a

36 [uxn Kapuo u ero KITJI

37 DKoJornyecKkue npooaemMsl
TETUIOHEPTETHKU

38 O6o6maromuii ypok «MomnekynsipHas bubnmoreka [JOK
¢uzuka. OCHOBBI TEPMOJUHAMUKI https://m.edso0.ru/ff0c6938
KonTponbhas pabora o teme

39 «MonexynsipHas ¢puznka. OCHOBBI bubmmorexa LOK

YIp ' https://m.edso0.ru/ff0c6a50
TEPMOTUHAMUKI)

40 [TapooOpa3oBaHue 1 KOHICHCAIIHS. bubnmoreka [JOK
Hcnapenue u kunexnue https://m.edsoo.ru/ff0c63b6
AOCoIOTHAsI 1 OTHOCUTEIbHAS

41 BJIQXKHOCTh BO3Ayxa. HackllieHHbIH bubamorera LOK

AY%a. B https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucramnmueckue u

42 aMopdHbI€ TeNa. AHU3OTPOIUS bubnnoreka [JOK
CBOMCTB KpucCTaJIOB. XKujakue https://m.edso0.ru/ff0c65f0
Kpuctayyibl. COBpeMEHHbBIE MaTepUAIIbI
[InaBneHue M KpUCTaIIA3ALIHSL.

43 VY aenbHas TEIUOTAa IJIaBICHUS bubamorexa [IOK

' https://m.edsoo.ru/ff0c6708
CyOnmumarust
bu6nuorexa LIOK

44
YpaBHeHHE TEIIOBOTO OanaHca httos://m.edsoo.ru/F0c6820

45 DJleKTpU3anus Tei. DIEKTPUIECKUN bubnmnoreka [JOK

3aps. JlBa BHaA 3JIEKTPUUYECKHUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
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3apsa10B

[IpoBOHMKY, TUBIIEKTPUKHU U

46 [IOJIYIIPOBOTHUKH. 3aKOH COXPaHEHUS bubmuorexa [JOK
YHpOBOAL ' p https://m.edsoo.ru/ffOc6bcc
AIIEKTPUYECKOTO 3apsaa
BzaumoneiicTBue 3apsa0B. 3aKoH
47 Kynona. TodeuHEIN dIIEKTPUYECKAN bubmorexa [OK
Y ) p https://m.edsoo.ru/ffOc6ced
3apsi
Hanps:k€HHOCTB 31EKTPUUECKOTO
48 nosist. [Ipuniun cynepnosunuun bubmmorexa [IOK
3JIEKTPUYECKUX Nosieu. JInnuu https://m.edsoo.ru/ffOc6df2
HANPSIKEHHOCTH
Pabota cui 3neKTpoCTaTHUeCKOro
49 nois. [Toreruuan. PazHocts bubmorexa [OK
' HHaL. https://m.edsoo.ru/ff0c6f00
[IOTE€HLINATIOB
[IpOBOIHUKHN U OUDIIEKTPUKU B
50 3J1peKT 0CTATUYECKOM Holee bubmmorexa [OK
p ’ https://m.edsoo.ru/ff0c7018
JmsnexkTpudeckasi MpOHUIIAEMOCTh
bu6nmoreka [IOK
51 DnexrpoéMrocTh. KoHneHcaro
P A P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTH TIIOCKOTO
52 KOHJIEHCATOpa. DHEPT U 3apKEHHOTO bubmmorexa [OK
pa. p p https://m.edsoo.ru/ff0c72c0
KOH/ICHCATOpa
53 Jlaboparopnas pabota "M3mepenue
AIEKTPOEMKOCTH KOHIeHCaTopa'
[IpuHIIMI AEHCTBUS U IPUMEHEHUE
54 KOH/ICHCATOPOB, KOMTMPOBAILHOTO

arrapara, CTpyHHOTO TIpUHTEpa.
DJIEKTPOCTATUYECKAs 3alUTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
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3azeMIIeHHe AJIEKTPOIpUOOPOB

55

DNEeKTpUUECKUH TOK, YCIOBUS €r0
cyuiectBoBaHus. [IocTOSHHBIN TOK.
Cuia Toka. Hampsixenue.
Conporusnienue. 3akon Oma jist
ydacTKa Ienu

56

[ocnenoBarenbHOE, MapauIeIbHOE,
CMeIIaHHOE COeIMHEHHE
npoBoJHHUKOB. JJabopaTopHas paboTa
«M3ydyeHne cMenaHHOro COeUHEHNs
PE3UCTOPOB»

bubnunorexa LIOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOLITHOCTB NEKTPUUECKOTO
ToKa. 3akoH Jlxoynsa-Jlenna

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa AJis MOJTHOM (3aMKHYTO)
anexTpudeckor nenu. Koporkoe
3ambIkanue. JlaboparopHas pabota
«M3mepenne D/IC ncrounuka Toka u
€ro BHYTPEHHETO CONPOTUBIICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

DJIEKTPOHHAs MPOBOAUMOCTD TBEPIBIX
METaJIOB. 3aBUCUMOCTD
COIIPOTUBJICHUA MCTAJIJIOB OT
teMiepatypbl. CBEpXIIpPOBOIUMOCTh

60

DJIEKTPUYECKUI TOK B BAKyyMe.
CBOMCTBA JIEKTPOHHBIX ITyYKOB

61

[TomynpoBogHuKH, UX COOCTBEHHAs U
pUMecHas NpoBoAUMOCTb. CBOICTBa
p—~n-niepexoaa. [TonynpoBogHUKOBBIE
IPUOOPHI

bubmmoreka [IOK
https://m.edsoo.ru/ff0Oc84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DJIEeKTPUYECKUIN TOK B pacTBOpaxX U

pacIuiaBax 3JIEeKTPOIUTOB. bub6mmoreka LIOK

62 1
DIIEKTPOAUTHYECKAS JUCCOIHAIIHS. https://m.edsoo.ru/ff0c82ba
DnekTponus
DNEeKTpUYECKHUl TOK B ras3ax.

63 CaMOCTOSITeIIbHBIN U 1 bubmuorexa [IOK
HECaMOCTOATEINbHBIN paspsaa. MosHus. https://m.edsoo.ru/ff0c84ae
[Inazma
OnexTpudeckue Npudopsl U

64 YCTPOMCTBA U UX MPAKTUUYECKOE 1 bubnmoreka [JOK
npuMeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O06o0mmaromuii ypok 1 bubnmoreka [JOK
«OIIEKTPOAMHAMUKA https://m.edsoo.ru/ff0c88be
KonTponbHas pabota no teme
«9nexrpocraruka. [locTossHHBIN bubnnoreka [JOK

66 . 1
aneKkTpudeckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

67 Pesepshbiii ypok. KonTponsHas 1 bubnmoreka [JOK
paboTa no Teme "DneKTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHelil ypok. Q000NN yPOK 1 bubmuoteka [IOK
o remam 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME
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