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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOrO0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHH M TpeOOBaHUI K pe3yibTaTam
OCBOCHHMsI OCHOBHOU 00pa3oBaTeNbHON Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxxke ¢ yudéroM enepaibHON pabodeil mporpaMMbl BOCHUTAHUS U
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3oBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

Copnepkanue mporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBaHHE
€CTECTBEHHO-HAYYHOW KapTuHBI Mupa oOydawommuxcsa 10-11 kimaccoB mpu
oOy4eHHH UX (u3HMKe Ha 0230BOM YpOBHE Ha OCHOBE CUCTEMHO-AESITEIHHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPEIMETHBIM pe3yJibTaTam
OOy4eHHMs, a TaKXKE YYUTHIBAET HEOOXOJMMOCTb pPEATU3AlNH MEKIPEIMETHBIX
CBs3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Yy4e€OHBIMH TMpeaMeTramu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIETU M3Y4YEHHs] (PUM3HKM HAa YPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus, MIAHUPYEMbIE PE3yJbTaThl OCBOEHUS Kypca (PU3MKHU: JTUYHOCTHBIE,
MeTarpeIMEeTHbIC, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gu3MKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJITATHl OCBOCHMSI Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI MO r0J1aM 00yUYEHUS;

e cojepkaHue yueOHOTro npeamera « Pu3nkay 1o rogam oOydyeHusl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOro MpeaIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromieMm mupe. HHIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yroui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIBKY (PU3NYECKHE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB U SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME MW AKTHBHOE
npuMeHeHne (U3MYECKUX 3HAHUW  OMpeNeNseT XapakTep ¢ pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKU, TPaHCIOpPTa, OCBOCHUS
KOCMOCA, IMOJIy4YeHHUsS HOBBIX MAaTE€pHalOB C 3aJlaHHBIMU CBOMCTBAMU U JPYTHUX.
N3yyenne (Pu3NKM BHOCHT OCHOBHOW BKJIAJ B (POpPMUpOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydarommuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
Hay4YHBIN METOJI MO3HAHUS MPU BBHIMOJTHEHUN UMHU YU€OHBIX UCCIICIOBAHUM.

B ocHOBy kypca (usuku Jj1s ypOBHS CpeAHEro ooOmero oOpa3oBaHUS
MOJIOKEH PAI HUIel, KOTOphle MOXKHO paccMaTpuBaTh KaK MPUHIMIBI €T0
IOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTUYECKHU
3aBEPILIEHHBIM, OH COJICPKUT MaTepuaj U3 BceX pa3enoB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanusayuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca (HU3HKU
oObequHEH BOKPYr (Qusnueckux Teopuid. BemymuMm B Kypce SBISICTCS
dbopMupoBaHUE MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus MNpeanosiaraeéT HCIOJIb30BAHHUE
TYMaHUTAPHOTO TOTEHIMANa (PU3NYECKON HAyKH, OCMBICICHUE CBS3U Pa3BUTHSA
bu3MKK ¢ pa3BUTHEM OOmeCTBa, a TakkKe C MHPOBO33PEHUCCKUMH,
HPaBCTBEHHBIMHU U IKOJIOTHYECKUMU MTPOOIEMaMHU.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ©dusuku mpeamnonaraer
3HAKOMCTBO C ITUPOKHUM KPYTOM TEXHHYECKHX M TEXHOJOTHYCCKUX TMPHIIOKCHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEIEHHUS DIIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX OKOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke 00CYXKICHUS
po6JieM paloOHAIBHOTO MPUPOIOTIONIH30BAHMS U HKOJIOTHYECKON 0€30IacHOCTH.

CrepXKHEBBIMHU JJIEMEHTaMH Kypca (M3UKH Ha YpPOBHE CPEAHETO OOIIero
oOpa3oBaHus SBISAIOTCS (pusmdeckue Teopuu (hopMHpOBaHUE MPEICTABICHUN O
CTPYKTYpE MOCTPOCHUSI PU3NUECKON TEOPUHU, POJIU (PyH/IaMEHTAIBHBIX 3aKOHOB U
NPUHITMTIOB B COBPEMEHHBIX  MPEACTaBICHUSAX O TPHUPOAE, TpPaHMIIAX
MPUMEHUMOCTH TCOPUH, MJISI OINWCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHHA W
MIPOIIECCOB).

CUCTeMHO-eSITENbHOCTHBIN TIOJIX0/T B Kypce (U3UKU pPean3yeTcs MPEexke
BCEr0 3a CUET OpraHU3allid IKCIEPUMEHTAIBHOU IESITEIbHOCTH O00YyYarolIuXcCsl.
Jns  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCICPUMEHTOB H JIA0OPATOPHBIX pPadoT,
KOTOpBIE B Iporpamme 1o (usnke oObeIMHEHBI B OOMIMN CIMCOK YUYCHHYECKUX
MpakTUYecKux padoT. BeifeneHne B yka3aHHOM mepedyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJIS KOHTPOJS M  OICHKH, OCYIIECTBIACTCS yYaCTHUKAMU
o0pa3oBaTeILHOTO TMpollecca MCXOJsd W3 OCOOCHHOCTEH IIJIaHUPOBAHUS U
ocHalleHus kabunera ¢Qusuku. Ilpu »3TOM oOecreunBaercs OBJAACHHE
OOyYarOIIMMHUCS YMEHHUSIMU TIPOBOJUThL KOCBEHHBIE W3MEPEHUsS, HUCCICIOBAHUS
3aBUCUMOCTEH (DU3MUECKMX BEJIMYMH U TOCTAHOBKY ONBITOB 10 MPOBEPKE
TIPEIJIOKCHHBIX THITOTES.

bonbioe BHUMaHUWE yHOENSCTCS PENICHUIO PACYETHBIX W KadeCTBEHHBIX
3amad. [Ipy 3TOM mI9 pacUETHBIX 3a/1ad MPUOPUTETOM SBIIIOTCS 3a7a4d C SIBHO
3aJJaHHOMN (DU3UIECKON MOJIEITBIO, TTO3BOJISIOIINE IPUMEHSITh N3YUCHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HWHTErpUpys 3HaAHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIOTCA 3a/laHUs Ha
OOBSICHEHHE TPOTEKaHUs (PU3MUECKUX SIBICHUH M TMPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrommue BbIOOpa (PU3NYECKOM MOJEIM A CUTyallMd MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY OO€CedYeHHI0 ydyeOHOro mpolecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3YIaThCsl B YCIOBHIX
IpEeIMETHOrO0 KaOWHeTa (PM3HKM WIA B YCJIOBHUSX HMHTETPHUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOrO LUKiIa. B kabunere (pu3mku DOMKHO OBITH
HEe00XoaUMoOe J1abopaTopHOE OO0OpYIOBAHHME JJIS BBIMOJHEHUS YKAa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUUYECKHX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHCcTpallMOHHOE  00Opy/i0BaHUE (DOpMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH U  O0ECHeYrMBaeT IOCTAaHOBKY
MEPEUUCICHHBIX B TMporpaMMme Mo (U3HKE KIIOYEBbIX JIEMOHCTpAIlui s
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBIEHUW ©  MPOILECCOB, OMIUPUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TIPUMCHCHUM.

JlaGopatopHoe o00OpyJIOBaHHE [JIi YUYCHUYECKHX MPAKTHYECKUX padboT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECTIeUMBAECTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydaromwuxcs. TemMaTH4ecKue KOMIUICKTHI
71a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(POBBIX MPUOOPOB, & TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUH.

OCHOBHBIMHU TIEJIIMH U3y4eHUs] PU3UKHU B 001IeM 00pa30BaAHUU SIBJISTFOTCS:

e (opmupoBaHue HHTEpeca M CTpEMJICHUS OOYYaIOMIMXCA K HAyYHOMY
W3YUYCHUIO TPUPOJBI, Pa3BUTHE WX HHTEIUICKTYaJIbHBIX M TBOPYCCKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS U (POpMUPOBaHUE
MCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PECHHS KaK pe3yibTara W3YYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (dopMmupoBaHHE yMEHHUU OOBICHITH SBICHUS C HCIOJH30BAHHEM
bu3NYecKuX 3HAHUHN M HAYYHBIX JJOKA3aTEIbCTB;

e (opmMupoBaHue mpencTaBICHUNA O PONMM (PUBUKHU IS Pa3BUTHUS IPYTUX
CCTECTBEHHBIX HAayK, TCXHUKH U TEXHOJIOTHH.

JlocTrkeHrne ITUX Iene 00ecreunBaeTCsl pelieHrneM CIeIyIoNNX 3a1ad B

npoiiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHETO O0IIero o0pa3oBaHusI:



e TmpuOOpEeTEeHHE  CHUCTEMbl  3HaHUK 00  oOmux  (Qu3NUEeCKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AJIEMEHTHI aCTPO(DU3HKH,

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHHUS IS
OOBbsiCHEHUS (PU3MYECKUX SBICHUUW B MpPUPOAEC U IS NPUHATHUA
MPAKTUYECKUX PEIICHUN B MOBCEIHEBHON KU3HU;

e OCBOCHHE CMOCOOOB peUICHHs pa3dNYHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenblo, 3a1ad, MOAPa3yMEBAIOIIUX CAMOCTOATEIbHOE
co3anue GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TMOHMMaHUE (UBUYECKUX OCHOB M MPHUHIUIIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, X BIMSHUS Ha OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMH CAMOCTOSITEIFHOTO IUTAHUPOBAHHS U TIPOBEACHHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIN3a W HHTEpIpeTanuu UHGOpMaINH,
OIIpEIEeNICHUS IOCTOBEPHOCTH MOJYUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH AJIl Pa3BUTUSl YMEHUH MPOEKTHO-UCCIIEN0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (0a30BbIi ypOBEHb) Ha YpOBHE CpPEOHEro OOLIEro
oOpazoBanus orBoauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEZEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraemerii B mporpamMmme mo ¢uU3MKe MepeueHb JabopaTOpHBIX U
MPAKTHUECKUX paboT SIBISETCS PEKOMEHIOBAaHHBIM, YYHUTEIh JeaeT BHIOOD
NPOBEJCHHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUSA

®usuka — Hayka o mpupone. Hayuneie mMeTOnbl NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb DJKCriepuMeHTa MW TEOpUM B INPOLECCE MO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue (uU3NYECKUX SIBJICHMM M mporieccoB. HayuHble T'MIIOTE3BI.
®dusnueckre 3aKOHbI U TEOPHUM. ['paHUIIBI IPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Pons m mMecto Qu3Nku B (OPMHPOBAHUUA COBPEMEHHON HAy4YHOM KapTHUHBI
MHUpA, B IPAKTUYECKOU IEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U 1IUQPOBBIE H3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanunka

Tema 1. Kunemamuxka

Mexannueckoe ABMKeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcu€ra. Tpaekropus.

[Tepemeliienne, CKOpOCTh (CpeaHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOW TOYKHM, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHune nepeMeleHni U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOE IBIKeHue. I 'paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMENICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOogHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonuueitnoe  aBmkeHue. [IBukeHHEe  MaTepualbHOM TOYKH 1O
OKPYKHOCTH C MOCTOSSHHOM MO MOJYJIKO CKOPOCTBHIO. YTJIOBast CKOPOCTh, JIMHEUHAs
ckopoctk. [lepuon u wactora obparieHus. LleHTpocTpeMUTENBHOE YCKOPEHHE.

TexHuyecknue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBI)KCHUE CHAPSIOB, IIETTHBIC U PEMEHHBIC MEepeIayu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBUKEHUS.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenne ABWKEHHMS Teja, OPOIISHHOrO IO yIiioM K TOPU3OHTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

HamnpaBneHnue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHS C LEIBIO ONPEACICHUsS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOILIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEKYTKA BpPEMEHHM TIPU PaBHOYCKOPEHHOM
JBW>KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3y4yeHue nBUKEHUS Tela, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['anmnes.  IlepBbid  3akoH  HproToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA 1Sl MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuia Tsbxkectn. llepBas kocMmuueckas
CKOPOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Bunpl Tpenus (mokosi, cKoiabxeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUsS U cuiia TpeHus nmokos. Kosddumument tpenus.
Cuiia conpOTUBIIEHUS MPU IBU)KEHUU TEJa B KUJIKOCTH UIIU Ta3e.

[TocTynarenbHOE M BpalllaTeIbHOE JIBHXKEHHE a0COIIOTHO TBEPOTO Tea.

MoOMEHT cuiibl OTHOCHUTENBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHn4eckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHECHUE: NOAIIUITHUKY,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpPUUU.

CpaBHeHUE MacC B3aMMOJICHCTBYIOIINX TE.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaluu.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padomul

N3yuyenue aBuxkeHUs: Opycka 1o HaKJIOHHOW MJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIUX B IPYKHHE U
pEe3rHOBOM 00paslie, OT UX AepopMalu.

HccnenoBanue yCIOBUM PpaBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmnynec MarepuallbHOM TOYKM (Teda), CUCTEMbl MaTEpUAbHBIX TOYEK.
HMiynbC cuipl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAaHEHWS HMITYJIbCa.
PeaxtrnBHOE BMXEHUE.

Pa6oTta cuibl. MOLTHOCTh CUJIBL.

Kunernueckass 3Heprusi MarepualbHOW TOYKM. TeopemMa 00 H3MEHEHUU
KMHETUYECKOU DHEPTUU.

IloreHunanbHas DHEPIusl. IloreHunanbHas DHEPIUs yIpyro
neopmupoBaHHOM — npyxkuHbl.  [loTeHuManpHass 3Hepruss Tena  BOJIU3U
ITOBEPXHOCTH 3€MJIH.

[ToreHuuanbHble W HENOTEHUMalbHble  cuibl.  CBsi3b  paboThI
HENOTCHIMAIBHBIX CUJI C U3MEHEHUEM MEXAaHWYECKONM JHEPIUM CHUCTEMBI TEll
3aKOH COXPAaHEHUSI MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4yeckue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOAOMET, KOMED,
IIPY>KUHHBIM [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE OBHKEHUE.

[lepexoq NOTEHIMATLHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3BMEHEHUEM MEXaHWYECKOW AHEpruu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOIO JKI'YTa.

Paznen 3. MogekyasipHasi pu3nka 1 TEePMOJAMHAMHUKA

Tema 1. Ocrogbl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapakrep IBIKECHUS U
B3aUMOJICMCTBUSI YaCTUI[ BelecTBa. MOJENIU CTPOCHUs Ta30B, XUIKOCTEH U
TBEPBIX TEJ U 0OBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3Mepsl MoJiekyi. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u €€ usmepenue. lllkama temneparyp
Llenbcus.



Mopens  uneanmpHoro raza. OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOpUHM HACAIbHOrO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpEIHEN KWHETUYECKOW HSHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temneparyp KeneBuna. ['azoBble 3akoHbI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACaNbHOM I'a3e ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHUE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHn4eckrue YCTpPOWCTBA H TMPAKTUYECKOE IMPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAIOIINE JUCKPETHOE CTPOEHHE BeliecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUI.

OneIThl 10 MU PY3UN )KUIAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita IlTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMMO/ICHCTBUSI.

Mopens, HILTIOCTPUPYIOIIAs TPUPOY AABJIEHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThl, WUIFOCTPUPYIOIIME YPABHEHHUE COCTOSHUS HJICAIBHOIO Tasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Onpenenenne Maccbl BO3AyXa B KJIACCHOM KOMHATe HAa OCHOBE HM3MEPEHHMU
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO31yXa B HEH.

HccenmenoBanre 3aBUCMMOCTH MEXAY MapaMETPaMU COCTOSIHUS Pa3PEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepMmoauHamMuueckass cucrema. BHYTpeHHSs SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U cIocOObI €€ n3MeHeHus. KonnuecTBo TemioTel U pabota. BHyTpeHHsIs
SHEpPrusi  OAHOATOMHOTO  HWJEallbHOro  Tra3a. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTb, KOHBEKIIUS, U3TyUYeHHUE. Y IeJIbHAsI TEIMIOEMKOCTh BEIIECTBA.
KosruecTBo TEIIOTH pH TEIIONEpEIaye.

[lonatue 00 agmabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpuMeHeHue TepBOro 3aKOHA TEPMOJMHAMHUKHM K u3omporeccaMm. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepmoauHamuku. HeoOpaTuMocTh MpoiieccoB B MPUPO/IE.

TernoBble  MamuHbl.  [IpuHOUIIBI  OEMCTBHUS  TEMJIOBBIX  MAIIWH.
[IpeoOpazoBanusi ’HEPrUM B TEIUIOBBIX MamuHax. KosduuueHT mnose3Horo
nerictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodpduumMeHT MOIe3HOTro
JEUCTBUS. DKOJIOTHYECKUE TIPOOIEMBI TETUIOIHEPTETUKH.



TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW HSHEpPrHM Teja MPU COBEPIICHHH PaOOTHI: BBUIET
npoOku W3 OyTBUTIKM TIOJI JIEUCTBHEM CXXATOTO BO3/yXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOAEMOHCTPALINS).

N3meHeHue BHyTpEeHHEH sHEeprun (TeMIiepaTyphl) Tejla Ipu Terionepeaaye.

OneiT MO anuabaTHOMY pAaCIIUPEHHIO BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYyTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecamnuvie cocmoanusn eeuyecmea. @azoevie nepexoonl

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXXHOCTh BO3Ayxa. HacellieHHBIM mnap. YaenbHas TEmIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPbl KUIICHUS OT JABJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdHble Tena. AHU30TPONHS CBOWCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpucTayum3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue YCTpONCTBA W NPAKTUUECKOE MPUMEHEHUE: TUTPOMETpP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHHU TMOJTYyUYECHHUS] COBPEMEHHBIX MaTEpHayioB, B
TOM YHUCJIE HAHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

Crioco0bl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U MiaBJIeHUsT KPUCTAUIMUECKOTO BEIEeCTBA.

JleMOHCTpanusi KpUCTaJIOB.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3mepenne 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznea 4. JaekrpoanHamMuka
Tema 1. Inexkmpocmamuxa
DnekTpu3anmsl Tel. ODJEKTpUUEeCKuil 3apsia. JlBa BHIAa JJIEKTPUUYECKHUX
3apsaaoB. [IpOBOJHUKH, AUAJIEKTPUKU M TMOJYNPOBOJAHHUKU. 3aKOH COXpPAaHEHHUS
AIIEKTPUYECKOTO 3apsija.
BsaumopeiictBue 3apsanoB. 3akoH KyioHa. ToueuyHbli 3IEKTPUYECKUI 3apsi.
Onektpuyeckoe rmone. Hampsok€HHOCTh  anekTpudeckoro noisd.  [IpuHuun



CYyNEPHO3ULUNA DINEKTPUUYECKUX Toyeil. JIMHNKM HanpsyKEHHOCTU 3JIEKTPUYECKOTO
OJISL.

PaGora cun  anektpocrarnueckoro  mods.  [lotenmman.  Pa3HocTh
NOTEHIHAIOB. [IpOBOOHMKM W AUDNEKTPUKU B IJIEKTPOCTATUYECKOM  IOJIE.
JlvanexkTpryeckasi MpOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. DIeKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE 3JIEKTPONpPHOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKUII IEUCTBUS AJIEKTPOMETPA.

B3auMopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B JIIEKTPOCTATUYECKOM I10JIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMBIEKTPUKY B DJIEKTPOCTATUYECKOM I10JIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IIJJACTUH, PACCTOSHUAS MEXAY HUMH U JUJICKTPUUIECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepeHne 2eKTpOEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBbHOE CONPOTHBIEHUE BELIECTBA.
[TocnenoBaTenpHOE, TApaIENbHOE, CMEIIAHHOE COEINHEHUE TIPOBOIHUKOB.

Pabora oamekTpumyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomtHOCTh
AIIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAs CUJIa M BHYTPEHHEE COINPOTUBICHHE HCTOYHMKA TOKA.
3akoH Oma 1 MOJHOM (3aMKHYTO#) 25iekTpudeckoi 1enu. KopoTkoe 3aMbIkaHueE.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAJUIOB OT TeMIepaTypbl. CBEpXIPOBOAUMOCTb.

DOneKkTpudecKuii TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKMY. CobcTBeHHas U IIpUMECHast IIPOBOJANMOCTh
noJIynnpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJIMUTOB.
DNEKTPOIUTUYECKAS TUCCOLUALUSA. DIEKTPOIIU3.



DnekTpuyeckuii Tok B raszax. CamMoCTOSATEIbHBIM M HECaMOCTOSTENbHbBIN
pa3psa. Momuus. [Inazma.

TexHuueckue yCTpPONMCTBA M TNPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeiIbHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYTIPOBOAHUKOBBIN IHO/, FralbBaHUKA.

Jlemoncmpayuu

M3mepenre CUiTbl TOKA U HANIPSKEHUS.

3aBUCHUMOCTh COINPOTHUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOLIAN MOMEPEYHOr0 CEUEHUS U MaTepraa.

CMelnaHHOE COEIMHEHNE TPOBOIHUKOB.

[IpsMoe wu3MepeHue >SIEKTPOABMXKYIIEH Ccuibl. KOpOoTKoe 3aMbIKaHHUE
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO3yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYILIEH CUIIbI UCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextpoiusa.

MexnpeaMeTHbIe CBSA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyiiecTBiseTcs ¢
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTUKH,
OMONOTHY, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHbIE C W3YyYEHHUEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJIEHWE, HAay4HbId (akT, runoresa, (pusmyeckas BeIMUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHUE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUus,
napabosa, runepOosna, ux rpauKu U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupoje, auddysusi, ocMoc,
TEIMJI000MEH KMBBIX OPTaHU3MOB (BUIBI TEILIOTIEPE/IayH, TEIJIOBOE PABHOBECHE),
AIIEKTPUYECKHUE SIBJICHUS B dKUBOUW NIPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAS MAacCa, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIKOCTEU W



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJIOB, A3JIEKTPOJMTUYECKAS TUCCOIUAIUS,
raJibBaHUKa.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUST B TEXHUKE, MOJIIUIHUKYA, HWCIOJIL30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApPYTUE€), JBUraTeidb BHYTPEHHETO
cropanusi, mapoasi TypOMHa, OBITOBOM XOJOAUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTUN
NOJIYYEHUS] COBPEMEHHBIX MAaTEpUaJOB, B TOM YHCIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYHHBIH IIPUHTED, ANIEKTPOHArPEBATEIbHBIC puoOOPHI,
AJIEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBAHUKA.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJIHEI'O
OBHIEI'O OBPA30BAHUA

OcBoenue yueOHoro npeamera «Pu3nkay Ha ypoBHE cpeaHero obmiero oopasoBanus (0a30BbI ypOBEHb) JOJKHO
00eCIeunTh JOCTIKEHUE CICIYIONTUX JIMYHOCTHBIX, METAPEIMETHBIX U MTPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JINMYHOCTHBIE PE3YJIBTATDI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHUS y4eOHOro npeamera « Ou3nKay JOJKHBI OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTH
oOyyJarommxcsi PyKOBOJCTBOBAThCA C(HOPMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIuM, MO3UTHUBHBIX BHYTPEHHUX YOEKIECHHUM, COOTBETCTBYIOIIMX TPATUIMUOHHBIM I[EHHOCTSAM POCCUUCKOTO
00l111eCTBa, PACIIMPEHUE >KU3HEHHOTO OIbITa W ONbITa JESITEILHOCTH B IMPOIECCE peaTu3alii OCHOBHBIX HAMpaBICHUMN
BOCIIUTATEJIbHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3ZUIIMU 00YUYarOIIErocsi Kak aKTUBHOTO W OTBETCTBEHHOT'O WIEHA POCCHICKOIO
00IIIeCTBA;

MPUHATUE TPATUIIUOHHBIX 00IIEYEIIOBEUECKIX TYMAHUCTHUECKUX U JIEMOKPATHYECKUX [ICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIBbHOCTh B HMHTEpEcax TIPaKJAHCKOrO OOIIECTBa, Yyd4acTBOBaTh B
caMOYIIpaBJieHUU B 00pa30BaTeIbHON OpraHU3allnu;

YMEHHE B3aHMOJICMCTBOBATH C COLIMAIbHBIMU UHCTUTYTAMH B COOTBETCTBUHM C UX (PYHKIUSIMU U Ha3HAUCHUEM;

TOTOBHOCTh K TYMAQHUTAPHOU U BOJIOHTEPCKOM JIESITEIIBHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHHUS:

c(hOpMHUPOBAHHOCTH POCCUUCKON TPaXKJaHCKOW MACHTUIHOCTH, TAaTPHOTH3MA;

IIEHHOCTHOE OTHOIIEHHE K TOCYJIapCTBEHHBIM CHMBOJIaM, JOCTIKCHUSIM POCCUUCKUX YUEHBIX B 00J1acTH (DUBUKU U
TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMS :

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;



CIIOCOOHOCTh OIICHMBATh CHUTYyallMI0O M MPUHUMATh OCO3HAHHBIC pEUICHUs, OPHUEHTHUPYICh Ha MOpPaIbHO-
HPaBCTBEHHbBIC HOPMBI U IICHHOCTH, B TOM YHUCJIE B ACSATEIBHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMYMBOr0 OyAylIEro;

4) 3CTeTHYECKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOILICHUE K MUY, BKIIIOUasl 3CTETUKY HAyYHOTO TBOPUECTBA, MPUCYIIEro (PU3NIECKOI HAyKe;

5) TpyA0BOro BOCIIHTAHUSI:

UHTEPEC K pa3InyHbIM chepaMm mpodhecCuoHATbHOM 1eATEIbHOCTH, B TOM YHCIIE CBA3aHHBIM C (PU3UKOM M TEXHUKOMH,
YMEHHE COBEPINATh OCO3HAHHBIN BBIOOp Oyayliel npodeccuu U peain30BbIBaTh COOCTBEHHBIC )KM3HEHHBIC TJIAHBL;

TOTOBHOCTb ¥ CIOCOOHOCTH K 00OpPa30BaHUIO U CaMOOOPa30BaHUIO B 00J1acTh (DU3UKU HA MPOTSHKEHUH BCEH JKU3HU;

6) 3K0JI0rNYeCcKOro BOCIIUTAHUS

c(OpPMUPOBAHHOCTH IKOJIOTMUECKON KYJIbTYpPbl, OCO3HAHHE INI00ATBHOIO XapaKTepa IKOJIOTUYECKUX MPOOIeM;

IUIAHUPOBAHKUE U OCYILECTBIICHUE IEUCTBUI B OKPYXKAIOILIEH Cpe/ie Ha OCHOBE 3HAHU LEJIEW yCTOMYMBOTO Pa3BUTHUSA
YEJIOBEUYECTBA;

pacuIMpeHHEe ONbITA IEATETbHOCTH KOJIOTHYECKOW HAIIPAaBJIEHHOCTH Ha OCHOBE MMEIOIIUXCS 3HAHUM 1O (PU3UKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHUS:

c(OpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (PU3NYECKON HAYKU;

OCO3HaHUE LIEHHOCTU HAyYHOU JeATeIbHOCTH, TOTOBHOCTD B MpOIecCe U3yueHUs! (PU3UKU OCYUIECTBIIATH MPOCKTHYIO
Y UCCJIEI0BATENBCKYIO IEATENbHOCTh MHANBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3oBble Jlornueckue JaeicTBuA:
CaMOCTOATENFHO (POPMYIMPOBATH U aKTYaTU3UPOBATH IPOOIEMY, paccMaTpUBaTh €€ BCECTOPOHHE;
ONPEAEIATH €U AEATEIbHOCTH, 3aJ1aBaTh MApaAMETPhl U KPUTEPUU UX JTOCTUKCHUS,
BBISIBJISITH 3aKOHOMEPHOCTH U TPOTUBOPEUUS B pACCMaTPUBAEMBIX (PU3MUECKUX SBIICHUSIX;



pa3pabaThiBaTh IJIaH pEIICHHs] MPOOJIEMbl C y4E€TOM aHalM3a MMEIOIIMXCS MAaTepUajbHBIX M HEMaTepHAJIbHBIX
pecypcoB;

BHOCUTb KOPPEKTHUBBI B JESTEIBHOCTh, OLIEHWBATh COOTBETCTBHE pE3YJIbTATOB LEJSAM, OLEHHBAaTh PHUCKHU
MOCJIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh W BBINOJHATH pPabOTy B YCIOBUSAX PEATbHOTO, BUPTYAJbHOTO W KOMOMHHPOBAHHOTO
B3aUMO/JICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIILICHUE TIPU PEUICHNUHN KU3HEHHBIX MPOOIIEM.

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

BJIaJICTh HAYYHON TEPMUHOJIOTUEH, KITIOUEBBIMU MOHITUSMUA U METOIaMU (PU3UYECKON HAYKH;

BJIaJICTh HAaBBIKAMU Y4€OHO-UCCIEIOBATEILCKOM U MPOEKTHOM JEATENIbHOCTH B 00JacTU (DU3UKH, CIIOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METOJOB pelIeHusl 3aj1ad (U3MUECKOro COACpKaHUs, ITPUMEHEHUIO
pPa3IMYHBIX METOAOB MO3HAHMS;

BJIQJICTh BHUJAAMHU JCSATEILHOCTH IO TMOJYYEHUIO HOBOTO 3HAHMS, €ro HWHTEpHpeTaluu, TpeoOpa3oBaHUIO U
MIPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX CUTYyaIMAX, B TOM YUCJIC MIPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITh IPUYUHHO-CIICICTBEHHBIE CBSI3U U aKTyaJM3UPOBATh 3a]1a4y, BBIIBUTAaTh TUIIOTE3Y €€ PELICHUS], HAXOAUTh
apryMEeHTBI JUIsl JOKA3aTeNbCTBA CBOMX YTBEPKICHUM, 3aaBaTh MMAPAMETPBI U KPUTEPHUH PEILICHHUS;

aHaJM3UPOBAaTh TMOJYUYEHHbIE B XOJE PEIICHUS 3aJauyd pPe3yJIbTaThl, KPUTUYECKU OLIEHHBATH UX JOCTOBEPHOCTD,
MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJHUPOBATh COOCTBEHHBIC 3a7a4M B 0Opa3oBaTEIbHOMN ACSATEILHOCTH, B TOM YHCJIEC MPU HU3YyUYECHUU
busuKy;

JIaBaTh OIIEHKY HOBBIM CHUTYAIlHUSIM, OIIEHUBATH MMPUOOPETEHHBIHN OIIBIT;

yMETb NMEPEHOCUTH 3HaHUS TI0 (PM3UKE B MPAKTUUECKYIO 00JIaCTh )KU3HEICSITEIHLHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTAaTh HOBBIC UJICH, TIPEJJIaraTh OpPUTMHAIBHBIC MMOJIXO0/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 3a/1a4H, JIOMYCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

Pa6ora c nundopmanueii:



BJA/J€Th HaBbIKAMHM IOJIy4€HUs HUHGPOpMauu (PU3UUYECKOrO COJEpKaHUs M3 MCTOYHMKOB pa3HBIX THIIOB,
CaMOCTOSITEJIBHO OCYILECTBIATh MOUCK, aHAJIN3, CUCTEMATU3alUI0 U UHTEPIPETALU0 HH()OPMALUK pa3IMYHbIX BUIOB U
(GopM npeaCcTaBIEHNUS;

OLIEHUBAThH JOCTOBEPHOCTH HH(OpMALIHH;

UCIIONb30BaTh CpEACTBAa WH(GOPMALMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHM B pEIIEHUH KOTHUTHBHBIX,
KOMMYHHMKATUBHBIX W OPraHU3allMOHHBIX 3aJad C COOJIOJCHHEM TpeOOBaHMI SPrOHOMHKH, TEXHMKH OE€30MacHOCTH,
TUTUEHBI, PECYpCOCOEepeKEHUs, TPABOBBIX U ATUUECKUX HOPM, HOpM MH(OPMAaLlMOHHON 0€3011aCHOCTH;

CO37aBaTh TEKCThl (PU3NYECKOTrO COJAEPKAHMS B PA3IUYHBIX (opMarax € y4€TOM Ha3HAYEHUs HHPOPMALHUHU U
LEJIEBOI ayJUTOpUH, BEIOMpas ONTUMAIbHYIO (JOpPMY IIPEACTABICHHS U BU3YyAIU3aLIUU.

KoMMyHUKATHBHBIC YHHBEPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

OCYIIECTBJISITH OOIIIEHUE HA YpOKaX (PU3UKU U BO BHEYPOUHOU €SI TEIHLHOCTH;

pacro3HaBaTh NPEANOCHUTKA KOH(MIUKTHBIX CUTYallUM U CMSTYaTh KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHHUS C UCIOJIb30BAHUEM SI3bIKOBBIX CPE/CTB;

MOHUMATh ¥ UCTIOJIB30BaTh MPEUMYIIIECTBA KOMAHHOW U UHIUBUIyIbHON PabOTHI;

BBIOMPATh TEMATUKY M METOJIbI COBMECTHBIX JACHCTBUM C yUETOM OOIIUX HHTEPECOB U BO3MOXKHOCTEHN Ka)KI0ro YjieHa
KOJUJICKTHBA;

MPUHUMATH LE€IM COBMECTHOW JIESITEIbHOCTH, OPraHU30BbIBATh U KOOPJAUHUPOBATH ACHUCTBUA MO €€ TOCTHKEHUIO:
COCTaBJISITh TUIAH JIEWCTBHM, paclpenessaTh poyid ¢ YYETOM MHEHHH yYaCTHHUKOB, OOCYXKIaTh PE3yJbTaThl COBMECTHOM
paboTHI;

OIICHMBATh KAue€CTBO CBOETO BKJIAJa U KaXJOTO y4YaCTHHKA KOMAaHIbl B OOILIMN pe3yJbTaT Mo pa3pabOTaHHBIM
KPUTEPUSIM;

Mpeiaratb HOBBIE MPOEKTHI, OLICHUBATh UJIEU C TTO3UIIMHA HOBU3HBI, OPUTUHAIBHOCTH, MPAKTUYECKON 3HAUMMOCTHY;

OCYILIECTBIISITh TO3UTHBHOE CTPATETMYECKOE TIOBEACHHE B PA3JIMYHBIX CUTyalUsX, HPOSBISATH TBOPYECTBO H
BOOOpaKeHHUE, OBITh HHUITUATHBHBIM.

PerynsiTuBHbBIC YHHBeEpCaJbHbIe Y4eOHbIe AeHCTBUS



Camoopranusamnus:

CaMOCTOATENILHO OCYIIECTBIIATh IMO3HABATENIBbHYIO JEATEIBHOCTh B 00JacTH (PU3UKK U aCTPOHOMHH, BBISBISATH
po0IeMbl, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOATEJILHO COCTABJIAITh IUIAH PEIICHUs PACUETHBIX M KAYECTBEHHBIX 3314, TUIAH BBINOJHEHUS MPAKTHYECKOU
paboTHI ¢ YUETOM UMEIOIINXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHUIT;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacupsATh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaTh OCO3HaHHBIN BBIOOD, ApryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEILICHUE;

OLICHMBATh NPHUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO JIPYAUIMU B 00JacTH (PU3HMKH, MOCTOSHHO IIOBBIIIATH CBOM
00pa30BaTeNbHBIN U KyJIbTYPHBII YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

JaBaTh OLIEHKY HOBBIM CUTYAallMsIM, BHOCUTh KOPPEKTUBBI B JIESITEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LENSIM;

BJIAJICTh HAaBBIKAMU TIO3HABATENHHON pe(diIeKCHr Kak OCO3HAHUS COBEPIIAEMbIX JEHCTBUIM W MBICIUTEIbHBIX
IIPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUI;

UCIOJIb30BaTh NPUEMBI peIeKCUU ISl OLEHKU CUTYallud, BEIOOpa BEPHOTO PELLICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUIEHUS 110 UX CHUKEHUIO;

NPUHUMATh MOTHBBI U @PTYMEHTHI IPYTUX MPU aHATIU3€E PE3YIbTaTOB JIE€ATEIbHOCTH;

OPUHUMATH ce0sl, TOHUMas CBOM HEIOCTaTKH U JOCTOMHCTBA,

MPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MPU aHAJU3€ PE3yJIbTaTOB ACATEIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYIHX HA OIIHOKH.

B nponecce qocTHKeHUS TMYHOCTHBIX PE3yJbTaTOB OCBOEHUS MTPOrpaMMbl IO (PU3MKE AJI YPOBHS CPEIHETO OOLIErO
o0Opa3oBaHus y 00y4aIOIINXCS COBEPIICHCTBYETCS SMOLIMOHAIBHBIN UHTEIIEKT, MPeIoaraiuii copMIUpOBAHHOCTS:

CaMOCO3HAHUS, BKIIIOYAIOLIETO CIIOCOOHOCTh MOHUMAaTh CBOE HMOLMOHAIBHOE COCTOSHHE, BUAETH HANpaBICHUS
pa3BUTHS COOCTBEHHOW AMOIMOHAIILHOM cepbl, ObITh YBEPEHHBIM B ce0e;



CaMOpETYJIMPOBAHMS, BKJIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE TMOBEIICHUE,
CITOCOOHOCTH aIANTUPOBATHCS K IMOITMOHATBHBIM U3MEHEHHUSIM U TIPOSIBIISATh THOKOCTh, OBITH OTKPHITBIM HOBOMY;

BHYTPEHHEW MOTHBAIIUM, BKJIIOYAIOIICH CTPEMJIEHUE K JOCTHKEHHIO 1€ U yCIeXy, ONTUMHU3M, UHUIIUATUBHOCTb,
YMEHUE JIEUCTBOBATh UCXO/I U3 CBOMX BO3MOKHOCTEM;

OMIIATUH, BKIIOYAIOIICH CIIOCOOHOCTh TOHMMATh 3MOIMOHAIBHOE COCTOSIHHUE JPYTUX, YYUTBIBATh €r0 TIpH
OCYIIIECTBJIICHUHU OOIIECHHS, CTIOCOOHOCTh K COUYBCTBHIO M CONEPEIKUBAHUIO;

COITMAILHBIX HAaBBIKOB, BKJIIOUAIOIIUX CIIOCOOHOCTh BBICTPaMBaTh OTHOIICHHS C APYTUMHU JIIOJBMH, 3a00THUTHCH,
MPOSIBIIATh HHTEPEC U pa3periaTh KOHPIUKTHI.

HPEIMETHBIE PE3YJIbTATDBI

K xonny oOyuenns B 10 kjacce mnpeaMeTHbIe pe3yJbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTPAXKaTh
c(OpMUPOBAHHOCTh y 00YUAIOIINXCS YMEHU:

JIEMOHCTPUPOBATh HA MPUMEpPaxX pojib U MECTO (PU3UKU B (HOPMUPOBAHUM COBPEMEHHON HAay4HON KapTUHbBI MHpa, B
Pa3BUTHUH COBPEMEHHOM TEXHUKH M TEXHOJIOTHUM, B IPAKTUYECKOU ESITENBHOCTH JOJEH;

YUUTBHIBATh TPAHULIBI IPUMEHEHHUS U3YUEHHBIX (PU3MYECKUX MOJIeNIel: MaTeprualibHas TOUKa, HHEPIHAIbHASI CUCTeMa
oTcu€Ta, abCOJIIOTHO TBEPJOE TEJIO, UACAIBHBIN Ta3, MOJEIN CTPOEHUS Ta30B, KUJIKOCTEH W TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUI 3aps]l IPU pelIeHuU PU3NIECKUX 3a/1ay;

pacrno3HaBaTh (U3MYECKUE SABJICHUS (IIPOLECCHI) U OOBACHATH MX HAa OCHOBE 3aKOHOB MEXAHMKH, MOJEKYJSPHO-
KMHETUYECKOW TEOPUM CTPOCHHSI BELIECTBA M JJIEKTPOJAMHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSMOJUHEWHOE
JBUKEHUE, CBOOOIHOE Ma/IeHUE T, IBMXKEHHE 110 OKPY>KHOCTH, MHEPLIMS, B3aUMOJEHCTBUE Ted, T Py3usi, OpoyHOBCKOE
JBUKEHHE, CTPOCHHUE KHUAKOCTEH M TBEPABIX Tel, U3MEHEHHEe o0BbEMa TeN MpU HArpeBaHUU (OXJIAKICHHM), TEIUIOBOE
paBHOBECHE, WCIIAPEHHME, KOHICHCALMs, IUIABJICHHE, KPUCTAJUIM3ALMs, KUIIEHWE, BIAXHOCTb BO31yXa, IIOBBILICHUE
JIABJICHMS ra3a IIPU €r0 HArpEeBaHUMU B 3aKPBITOM COCYZE, CBSI3b MEXIYy ITapaMEeTpaMH COCTOSHHs ra3a B M30IPOLECCAX,
ANEKTpU3aUus TEJl, B3aUMOJECHCTBUE 3apsI0B;

OMKCHIBATH MEXAHUYECKOE [BHKEHUE, HMCHOJIb3yd (U3MYECKHUE BEIMYMHBI: KOOpJWHATA, IyTh, IEpEMEIIEHUE,
CKOPOCTb, YCKOPEHHE, Macca Teja, CUIIA, UMITYJIbC TeJIa, KHHETUYECKAask SHEPIUs, IOTCHIMAIbHAS YHEPTHsI, MEXaHUYECKas



paboTa, MexaHWYecKas MOILIHOCTh; IIPU OMUCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICI UCIIOJIb3yEMbIX BETUYMH,
uX OOO3HAYEHUsT U E€JIMHUIIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIONINE JaHHYIO (U3UYECKYI0 BEIUYUHY C JAPYTUMH
BEJINYNHAMU;

OTKCHIBaTh U3YUYCHHBIC TETVIOBBIE CBOWCTBA TEJ U TEIUIOBHIC SBJICHUS, UCTIONB3Ys (PU3UUECKHUE BEIUYUHBI: TaBJICHHUE
rasa, TEMIIepaTypa, CPEeAHAsl KUHETUUYECKasl SHEPIUsl XaOTUYECKOro JBM)KEHHUS MOJIEKYJI, CPEAHEKBAIpaTUYHAs CKOPOCTh
MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSSI SHeprus, padora raza, KOd(QQUIUEHT IMOJE3HOTO JEHCTBUSI TEIIOBOIO
JIBUTATEJISI; TPU OMHCAHUU TMPABWIBHO TPAKTOBATh (PU3MUECKHI CMBICT HCHOJIB3YEMbIX BEIUYWH, MX O00O03HAUYCHUS U
€AMHUIIBI, HAXOUTh (DOPMYJIbL, CBSI3bIBAIOIINE JAHHYIO (PM3UYECKYIO BETUUYHHY C APYTUMH BEIUYUHAM;

ONKCHIBATh H3YYEHHBIE 3JEKTPUUYECKUE CBOWCTBA BEIIECTBA M 3JIEKTPUUYECKUE SABJICHHS (IMPOLECCHI), HCIONb3YS
(u3NYecKue BETUYMHBL BJIEKTPUUYECKUN 3apsAll, AJIEKTPUUECKOE IM0J€, HANPSKEHHOCTh MOJIA, MOTEHUUAN, Pa3HOCTh
NOTEHLMAJIOB; IPU ONKUCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICI MCIOJB3YEMbIX BEJIMYHMH, UX O00O3HAUEHUS U
CIMHMUIIBL; YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIIUE JAHHYIO (PU3UYECKYIO BEIMUYMHY C IPYTUMU BEIMYMHAMU;

aHANIM3UPOBaTh (PU3UUYECKUE IPOLIECCHI U SBJICHUS, UCTIONb3Ys (PU3NUECKUE 3aKOHBI U MPUHILIMIIBL: 3aKOH BCEMUPHOTO
tarotenusi, |, Il u Il 3akonsl HproTOHA, 3aKOH COXpaHEHHUS] MEXaHWYECKOW SHEPruH, 3aKOH COXPAHEHHS HMITYJbCa,
NPUHLUI CYNEPIO3ULIMHA CHJI, MPUHIUI PABHOMNPABUS WHEPLHUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KHHETHYECKYIO
TEOPHUIO CTPOEHUS BEILECTBA, Fa30BbIE 3AKOHBI, CBS3b CPEIHEN KMHETUYECKON 3HEPTUU TEIUIOBOIO JBHKEHHS MOJIEKYI C
a0COJIIOTHOM TeMIlepaTypoH, MEePBbIi 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHEHUs JIEKTPUUYECKOTo 3apsia, 3akoH KyioHa,
Py 3TOM pa3IUyYaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOE BBIPAKEHHWE W YCIOBUS (TpaHULbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE IMPHUHLHUIIBI ACHCTBUS MAIIMH, IPUOOPOB M TEXHUYECKUX YCTPOWCTB; pa3inyaTh YCIOBHS UX
0€30I1acHOT0 UCII0JIb30BAHUS B TIOBCEAHEBHOM KU3HH;

BBINIOJIHATh 3KCHEPUMEHTHI MO0 MCCIEIOBAHUIO (PU3MUECKUX SIBICHHM M MPOLIECCOB C MCIOJb30BAHUEM MPSMBIX U
KOCBEHHBIX M3MEpPEHUH, MpU 3TOM (QOopMyIHpoOBaTh MpobdiieMy/3ajady U TUIIOTE3y y4eOHOTO SKCIIEpUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEAJIOKEHHOT0 000PY10BaHHUSI, IPOBOJIUTH ONBIT U (DOPMYIUPOBATH BHIBOJIBI;

OCYILIECTBIISITh MPSAMbIE U KOCBEHHBIE U3MEPEHUsI PU3NYECKUX BEJIMYUH, MIPU 3TOM BBHIOMpPATh ONTHUMAJIbHBIN CrIOCO0
WU3MEPEHHUS U UCII0Ib30BaTh U3BECTHBIE METObI OLEHKH MMOIPEIIHOCTEN H3MEPEHU;



UCCIIEIOBaTh 3aBUCUMOCTH MEXAY (PU3NYECKUMHU BEIMYMHAMU C MCIOJB30BAHUEM IPSMBIX U3MEPEHUM, NPU 3TOM
KOHCTPYHPOBATh YCTaHOBKY, (UKCUPOBATH PE3YJIbTAThI ITOJIyYEHHOHN 3aBUCUMOCTH (PU3NUECKUX BEJIMYMH B BUJIE TAOIUL U
rpa(uKoB, AeJaTh BBIBOJBI IO PE3yJIbTaTaM HCCIEAOBAHNUS;

coOmoaThk mpaBuia OE30MacHOTO TpyJa MPH NPOBEACHUHM HCCICAOBAHMNA B paMKax Y4eOHOTrO SKCIIEpUMEHTA,
y4eOHO-UCCIIEIOBATENbCKOM W IMPOEKTHOM JIEATEIbHOCTH C  HMCIOJIb30BAHUEM HW3MEPHUTEIBHBIX YCTPOWCTB H
J7a00paTOPHOTO 0OOPYIOBAHUS,

pemarh pacyéTHbIe 3aJa4M C SIBHO 33JaHHON (U3NYECKOW MOJEIbIO, UCIONb3Ys (PU3NUECKUE 3aKOHBI U MPUHIUIIB,
Ha OCHOBE aHaju3a YCJIOBHUS 33Jaud BBIOMpATh (PU3MYECKYIO MOJIEJb, BBIACIATh (DU3UUECKUE BEIUYMHBI U (POPMYIIBI,
HEOOXOAMMBbIE JJiA €€ pEelleHUs, NPOBOAUTh PACUEThl U OLIEHHUBATh PEATbHOCTh IMOJIYYEHHOTO 3HAYEHUS (PU3MYECKOU
BEJIMYMHBI,

penaTh Ka4eCTBEHHBIC 33Ja4M: BBICTPAMBATH JOTMYECKH HEMPOTUBOPEUYMBYIO LIEMOYKY PACCYXKIEHUH C ONOPOW Ha
U3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKUE SBIICHMUS,;

UCIIOJI30BaTh IPU PEIIEHUU YYEOHBIX 3a7ad COBPEMEHHbIE HWH(POPMALMOHHBIE TEXHOJIOTMHM MJI1 IIOMCKA,
CTPYKTYPUPOBAHHMSI, UHTEPIPETAIIMM M NPEJCTABICHUS Y4eOHOW M HAay4YHO-TIOMYJAPHON MH(pOpMAaIMH, MOJYyYEHHOH U3
pa3IMYHBIX UICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH MOJIydaeMyt0 HH(POPMAIHUIO;

OPUBOJUTH NPUMEPHl BKJIAJa POCCUMCKMX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAyKHU, OOBSICHEHUE
IIPOLIECCOB OKPY’KAIOIIET0 MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM XKM3HM Uil oOecrieueHus Oe30MacHOCTU MpuU
oOpamieHM ¢ NOpuOOpaMM M TEXHUYECKHMMH YCTPOMCTBaMH, MJI COXPAaHEHHs] 370pOBbSI M COONIOACHUS HOPM
HKOJIOTHYECKOTO TIOBEICHMSI B OKPYXKAIOLIEH CpelIE;

paboTaTh B TpYIIE C BBINOJHEHUEM Pa3IMYHBIX COLHUAIBbHBIX POJIEH, MIIAHUPOBATh pPadOTy TPYyMIbl, PallOHATBHO
pacrnpenenarh 00s3aHHOCTU U TUIAHUPOBATh JEATEIBHOCTh B HECTAHAAPTHBIX CUTYyalUsX, aJIEKBATHO OLIEHUBATh BKJIAJ
Ka)KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE paCCMaTPUBAEMON TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
1 MeKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE

Ne ara nudpoBLIe

Tema ypoka Kontpoabubie IlpakTuyeckue A op
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI
pecypchl

®du3nka — HayKa 0 IpUpo/e.

1 Hayunsie MeT(?)IK bl HO?I;)H:HIfﬂ 1 bubmmorexa [TOK

e . https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Ponb u Mecto pusuku B

5 (GhOopMHUPOBaHUH COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JIIOIeH
MexaHnueckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoreka [IOK
neuxeHusd. [lepeMenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPAMOIIMHEWHOE 1 bubnnorexka [JOK
JBUKEHUE https://m.edsoo.ru/ff0c3620
PaBHOYyCKOpEHHOE MTPSIMOIMHEUHOE bubnuoreka [IOK

5 1
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOoiHOe majieHne. Y CKopeHue 1 bubnmnoreka [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BU>XEHUE.

7 JIBr>keHre MaTepraibHOM TOYKH T10 1 bubmorexa HOK

p https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [Tpunuun otHocuTenbHoCcTH ["anuies. 1 bubnnorexka [JOK



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

HNuepuunanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HptoTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. Ipunnun

9 cymnepro3uiuu cuwi. Bropou 3akon bubmmorexa [IOK
yHep t ' P y https://m.edsoo.ru/ffOc3be8
HproTona asis MarepuaibHOU TOYKU
Tperuu 3akon HeroToHa niis bubnnoreka HOK

10
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cua

11 TshxecTH. [lepBas kocMuueckas bubmmorexa LOK

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

12 Cwuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenusi. Koadduument tpenus.

13 Cuia Cin OTI/IBJIequ:I pu BI/IE(GHI/II/I bubmorexa HOK

P pua https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH HJIU Ta3e
[locTynarenbHOE U BpalaTeibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnmnorexa [JOK
MowmenT cunsl. [lnedo cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENa
HMitynbsc MaTepUabHON TOUYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuoteka [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITynbca. PeakTuBHOE IBU)KEHHE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas sHeprusi MarepuajibHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KUHETHYECKOW SHEPTUH

17 [ToreHuunanbpHast SHEPrUs. bubnnorexka [JOK
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[ToTenuuanpHas 3HEPTUs YIPYTo
ne(OpMUPOBAHHOU MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MIOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

19

20

[ToTrenuansHble ¥ HEMOTEHIMATIBHBIE
cuitbl. CBsA3b paboThI
HETIOTEHIMAIBHBIX CHJI C U3MCHEHHEM
MEXaHUYECKOW YHEPTUH CHCTEMBI TEll.
3aKOH COXpaHEHUs1 MEXaHUUECKOW
SHEPruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha MIPUMEpPE PACTSHKCHUS
PE3UHOBOTO KIyTa»

KonTponbHas padbora no teme
«Kunemaruka. JlnuHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4dc?2

22

23

24

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHI] BEIIECTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

Macca monekyin. Konugecto
BemlectBa. [locrossuHas ABoraapo

Tennosoe paBHOBecue. TeMmieparypa
u e€ usmepenue. Illkana remneparyp



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

Ienscus

Uneansubiii raz B MKT. OcHOoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeIHEe KHHETUYECKON IHEPTUun bubnmoreka [JOK
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenneneeBa-Kinaneiipona
27 3akoH /lanbToHa. ["a30BbI€ 3aKOHBI
JlaGopaTtopHnast pabota
28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO ra3ay
29 N3omnporniecchl B nacaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaduyeckoe npeacTaBIcHue https://m.edsoo.ru/ff0c570e
Bnytpennss sneprus
TEPMOIMHAMUYECKOU CUCTEMBI U
30 crocoObI e€ m3MeHeHus1. KonmuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTHUS OJJHOATOMHOT'O UI€ATHHOTO
rasa
bu6nmoreka [JOK
31 Brawt Teruionepesain https://m.edsoo.ru/ff0c5c36
Y ienbHas TEIIOEMKOCTD BEILIECTBA.
32 KonunuecTBo Tennotel npu bubmmorexa [JOK
. https://m.edsoo.ru/ff0c5¢c36
Tertonepenayde. AnunadbaTHbBIN TIpolece
33 [IepBblil 3aKOH TEPMOAUHAMUKU U €T0 bubnnorexka [JOK
IIPUMEHEHNE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeobpatumocTs mporieccoB B bubnmuotexa [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
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https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoje. Bropoi 3akoH
TEPMOJNHAMUKHI

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/I TermoBoi

bu6mmoreka [IOK

35 MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KITJI
37 DKoJIorHu4YecKre mpooIeMbl
TETUIOIHEPTETHKH
38 Ob6o06maromuit ypok «MosnekynsipHas bubnuoreka [IOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo0.ru/ff0c6938
KonTponbhas pabota no Teme
39 «Monexynspnas pusuka. OCHOBBI bubamorexa LOK
VP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnnorexa [HOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs U OTHOCUTEIIbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIi bubmmorexa [JOK
AR - https://m.edsoo.ru/ff0c64d8
nap
TBeépnoe teno. Kpucrammueckue n
42 amopdHbIe Tena. AHU30TPONHS bubnuoreka [IOK
CBOHCTB KpHUCTAIIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctauiel. COBpeMEHHbBIE MaTepHAITBI
[MnaBneHue U KpUCTATUTH3AITHSL.
43 VnenbHas TenioTa MaaBiIeHUs bubmmorexa [OK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44
YPaBHCHHE TEIIOBOTO OanaHca https://m.edso0.ru/ff0c6820
45 DneKkTpu3zanus Tei. INEKTPUIECKUn bubnmuotexa [JOK

3apsn. [IBa BUa SIEKTPUYIECKUX

https://m.edsoo.ru/ffOc6bcc
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3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 [IOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUS bubmmorexa [IOK
YHpOBOZ ’ p https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOTO 3apsia
B3anmoneuncTBue 3aps10B. 3aKOH
47 Kynona. ToueuHBIN dIIEKTPUUECKUU bubmmorexa [IOK
y ' p https://m.edsoo.ru/ffOc6ced
3aps
Hanps>k€HHOCTB 3IIEKTPUUECKOTO
48 nons. [puHnmn cynepnosuumuu bubnuorexa [JOK
SJIEKTPUYECKUX ToJen. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit sneKTpoCcTaTH4eCcKOro
49 moust. ITorenman. PasHocts bubmorexa [TOK
) AT, https://m.edsoo.ru/ffOc6f00
[IOTEHIMAIIOB
TTpoBOMHNKY M TUDIEKTPUKH B
50 anpeKT OCTaTI/I‘IGI([JKOM noljw bubnmorexa [IOK
P ] https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnekTpoeMkocTh. Konaencaro
P A P https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD IIIOCKOTO
52 KOHJIEHCATOpa. DHEPrus 3apsyKeHHOIO bubmmorexa [IOK
g pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
AIIEKTPOEMKOCTH KOHJEHcaTopa"
[IpuHIMI NEKCTBUS U IPUMEHEHNE
54 KOH/JIEHCATOPOB, KOMMUPOBAIBHOTO

ammapara, CTpyHHOIro IpuHTepa.
DneKTpocTaTHYeCcKast 3allnTa.



https://m.edsoo.ru/ff0c6bcc
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3azemyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBUSA €0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jist
ydacTKa Lenu

56

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabota
«M3y4eHne cMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

bubmuorexa [JOK

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

57

58

59

60

PaboTa 1 MOLITHOCTH JICKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

3akon OMa A1 OJTHOM (3aMKHYTOM)
anekTpuueckoii nenu. Koporkoe
3aMbikaHue. JlaboparopHas pabota
«M3mepenne D/1C ncrtouHnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

ONEeKTpOHHAs MPOBOAUMOCTb TBEPIBIX
METAJIJIOB. 3aBUCUMOCTD
COINPOTHBIIEHUS METAIIJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

DNEKTPUYECKUH TOK B BaKyyMe.
CBoucTBa AJIEKTPOHHBIX ITYYKOB

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

bu6nmoreka [JOK

0.5 https://m.edsoo.ru/ffOc7ae0

61

[ToynpoBoIHUKH, UX COOCTBEHHAs U
pUMecHas MpoBOAUMOCTh. CBOMCTBA
p—~n-niepexona. ITosynpoBoTHUKOBEIE
npudopbI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae



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

DNEKTPUYECKUH TOK B PaCTBOPAX U

paciuiaBax 3JE€KTPOJIMTOB. bubnmoreka [JOK

62 1
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. https://m.edsoo.ru/ff0c82ba
DIIeKTpOIn3
DIIEKTPUUECKUH TOK B Ta3ax.

63 CamocTosTeTbHBIN 1 1 bubnmoreka [JOK
HECAMOCTOSITEIbHBIN pa3psa. MoaHusl. https://m.edsoo.ru/ff0c84ae
IIma3ma
DneKTpuuecKkue Npudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubnnorexa [HOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0marmuii ypok 1 bubnnoreka [JOK
«INEKTPOIUHAMHUKAY https://m.edsoo.ru/ffOc88be
KonrponbHas pabora no reme

66 «Qnekrpocraruka. [IocTosHHBIM 1 bubnuoreka [IOK
JJIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 PesepsHslil ypok. KonTponbHast 1 bubnnorexka [JOK
pabota o Teme "DIeKTpoANHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBubIil ypok. O600marommi ypok 1 bubnuoteka [JOK
o reMam 10 knacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mon
penakuueit [lapdentreBoit H.A., AkunonepHoe odiiectBo «M31aTenbCTBO
«IIpocBemenue»

Beenure BapuaHT

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

http://school-collection.edu.ru/

https://myschool.edu.ru/

https://resh.edu.ru/

https://m.edsoo.ru
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