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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo ¢Qusuke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUH M TPeOOBAHMI K pe3ylbTaram
OCBOCHHSI OCHOBHOHM 00pa30BaTENbHOM Mporpammbl, mnpeactaBieHHbx B OI'OC
COO, a Takxke c yudérom deaepaqbHOi paboyeil mporpaMMbl BOCIUTAHUS U
KOHUENIMU TpernojaBaHus ydeOHoro mpeamera «@Dusnka» B 00pa3oBaTeNbHbIX
OpraHu3anusiax Poccuiickon ®enepauuu, peanu3yrommx OCHOBHBI€
o0Opa3oBaTebHbIE MPOrPAMMBI.

Conepxanue mnporpamMmbl 10 (U3MKE HaANpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa obyuaromuxcs 10 kimacca npu o0ydyeHUn ux
¢u3nke Ha 0a30BOM YpPOBHE HAa OCHOBE CHUCTEMHO-AESITEIBHOCTHOIO MOAXOJA.
[Iporpamma mo ¢usuke coorBercTByeT TpedoBanusim OI'OC COO «
IUIAHUPYEMBIM JIMYHOCTHBIM, TMPEIMETHBIM M METanpeIMETHbIM pe3yibTaTaM
o0yueHus, a TaKKe YYUTHIBAET HEOOXOIHMMOCTb pPEaTU3aLUU MEXIPEIMETHBIX
CBA3€H (PU3UKU C €CTeCTBEHHO-HAYYHBIMU Yy4e€OHBIMHM TmpeameTramMu. B Hel
OIPEAEISIIOTCS OCHOBHBIE LIETM M3Y4YEHHsS] (PU3MKU HA YPOBHE CPEIHEro OOIIEro
00pa30BaHMUsl, MIIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (DU3UKHU: JTUUYHOCTHBIE,
MeTanpeIMeTHbIe, IpeIMEeTHbIE (Ha 0a30BOM YpOBHE).

[Iporpamma no pusmke BKIIOYAET:

— IUTAHUpYEMbI€ pe3yJbTaThl OCBOCHUS Kypca (DU3MKH Ha 0a30BOM YpPOBHE, B

TOM YHCJI€ IPEIMETHBIE PE3YJIbTAThI IO F0JIaM 00yUYEHUS;

— cozepxaHue yueOHoro npeamera «dusnkay 1o rogam o0yueHus.

du3rka Kak Hayka O HauOosiee oOLIMX 3aKOHaxX MPUPOJbI, BHICTyHas B
KayecTBe y4eOHOro MpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. [IIKoabHBIN Kypc PU3HKU — CUCTEMOOOpa3yIOni
JUIS €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIBKY (U3NUYECKUE 3aKOHBI
JeXaT B OCHOBE IMPOLIECCOB U SIBJICHUW, H3y4aeMbIX XHUMHUEH, OHOIOrHeH,
busznueckor reorpadueid U actpoHomueil. Mcmonb3oBaHME U AKTHBHOE
OpUMEHEHHE (U3NYECKUX 3HAHMW  ONpeAeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOIMH B cdepe SHEPreTHKd, TPAHCIOPTa, OCBOCHUS
KOCMOCa, MOJIyYEHHs] HOBBIX MAaTEPHAIOB C 3aJaHHBIMU CBOWCTBAMHU U JIPYTHX.
N3yyenue Qu3MKM BHOCUT OCHOBHOW BKJIaJ B (POPMUPOBAHUE €CTECTBEHHO-
HAyYHOU KapTHHBI MUpa O0ydyarluxcs, B (GOpMHPOBAHHWE YMEHUN NPUMEHATH
Hay4YHBI METOJ] IO3HAHUS [IPH BBIITOJHEHUU MU YUEOHBIX UCCIIEJOBAHU.

B ocHOBy kypca (usuku s ypoBHS CpeAHEro oo6mero oOpa3oBaHUS
NOJIOKEH PAN HMAEH, KOTOpblE MOKHO pPAacCMAaTpUBAaTh KakK MPUHLUIIBI €ro
OCTPOECHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTUYECKU
3aBEepIIEHHBIM, OH COACPKUT MaTepHal U3 BCEX pa3/ienoB (PM3MKH, BKIIOYAET KaK
BOIPOCHI KJIAaCCUUECKOM, TaK U COBPEMEHHOMN (PU3UKHU.

Hoes cenepanusayuu. B COOTBETCTBMM C HEW Mmarepuan Kypca (U3UKU
o0beaMHEH BOKPYr (Qu3nueckux Teopuid. Beaymum B Kypce sBisieTcs
dbopMUpOBaHUE TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHUM, BEIIECTBE U
oJIe.

Hoes eymanumapusayuu. EE€ peanuzanus mpeanojaraeT HCIOIb30BaHUE
T'YMaHUTApHOTO TOTEHIMaNa (U3NYECKONl HayKH, OCMBICICHHE CBSI3M Pa3BUTHUS
¢buzuku ¢ pa3BuTMEeM OOIIECTBA, a TaKkKe C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU M 3KOJIOTMYECKUMU IPOOIEMAMH.

Hoesa  npuxnaonoti uanpaenennocmu. Kypc ¢Gu3uku —mpenmnosaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TEXHHYECKUX U TEXHOJOTHMYECKUX MPUIIOKEHUN
W3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peanusyercsi TMOCPEACTBOM BBEICHHUS DIIEMEHTOB
COJIEp)KaHMsI, TMOCBSAIIEHHBIX SKOJOTMYECKHM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTUEM TEXHUKU U TEXHOJOTUHM, a TaKXkKe OOCYKICHUS
npo0JieM paloOHAIBHOTO MPUPOIOTIOIB30BAHMS U 9KOJIOTMYECKONW O€30MaCHOCTH.

CrepXHEBBIMH 3JIEMEHTaMHU Kypca (PU3MKH Ha YpOBHE CPEIHEro OOILIEero
oOpa3oBaHus SBISAIOTCS (pusmueckue Teopuu (hopMHpOBAaHME MPEIACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOPUHU, POIU (PYyHIaMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX IMPEACTABICHUSAX O NPHUPOAE, TI'PaHMLAX
OPUMEHUMOCTH TEOPHUH, MJii ONUCAaHUS €CTECTBEHHO-HAYYHbIX SIBJIEHUH U
IIPOIIECCOB).

CHUCTeMHO-AEATENIbHOCTHBIN MOAX0 B Kypce (U3HKH peallu3yercs Mpexie
BCEr0 3a CUET OpraHM3alMy SKCIEPUMEHTAIBHON JEATEIbHOCTH O00Yy4YaronIuXcsl.
st Ga3oBoro ypoBHS Kypca (GU3MKA — OTO HCIOJIB30BAHHE CHUCTEMbI
(pOHTANBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB M JIaDOpaTOpHBIX padoT,
KOTOpbIE B Iporpamme no ¢pusruke oObEeIUHEHbI B OOIIMN CIHUCOK YYEHHUYECKUX
NpaKTUYECKUX paldoT. BhlieneHrne B yKa3aHHOM IepedyHe J1abopaTOpHBIX padoT,
OPOBOJUMBIX JJII KOHTPOJS W OLEHKH, OCYIIECTBISETCA Y4YaCTHUKAMH
o0pa3oBaTeIbHOrO TpoOllecca HCXONd U3 OCOOCHHOCTEM TIUIAaHMPOBAHUS U
ocHamleHus Kabuhera ¢usuku. Ilpm 3TOM oOOecmeunBaercss OBIaJCHUE
OOy4YarOIIMMHUCS YMEHUSIMHU IPOBOJAUTH KOCBEHHBIE H3MEPEHUsS, HCCIIEIOBAHMS
3aBUCUMOCTEN (U3MYECKMX BEIMYMH M TOCTAHOBKY ONBITOB MO TPOBEPKE
IIPEMIOKEHHBIX THIIOTES.

bonpuioe BHMMaHUE YIENSETCS PEIIEHUI0 PACUYETHBIX M KauyE€CTBEHHBIX
3axad. [lpy 3TOM 11 pacyE€THBIX 3aAad MPUOPUTETOM SIBISIOTCS 3a/1a4d C SIBHO
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3aJlaHHON (PH3MYECKON MOJMIETIBIO, TTO3BOJISAIONINE IPUMEHSITh H3yUYeHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO pas3fena Kypca, TaK W WHTETpUPYs 3HAHUS W3
pasHbIX pasnaesnoB. g KadeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUs Ha
0o0OBbsSICHEHHE TPOTEKaHUs (PU3MYECKUX SIBICHUI M TMPOLECCOB B OKPYXKAOIIEH
KU3HU, TpeOyronue BbIOOpa (U3MYECKOM MOJAENU IS CUTyallMH MPaKTHKO-
OPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsaimu DPI'OC COO « wmarepuaigbHO-
TEXHUYECKOMY OOeCcreueHni0 y4dyeOHOro mpolecca 0a30BbIi ypOBEHb Kypca
(Gu3MKKN Ha ypOBHE CPETHETO OOIIET0 00pa30BaHus JOKEH U3y4aThCsl B YCIOBHIX
NpEeIMETHOr0 KaOuHeTa (PU3MKU WM B YCJIOBHUSIX HMHTEIPUPOBAHHOTO KaOWHETa
NPEAMETOB €CTECTBEHHO-HAYYHOro IHukia. B kaOuHere (GU3MKH JOJKHO OBITh
HeoOXoMMMoe JabopaTopHOE O0OOpYIOBaHME [Jisi BBIMOJTHEHUS YKa3aHHBIX B
nporpamMme no QU3MKe YYEHWYECKUX MPAKTUYECKUX PaboT M JEMOHCTPALMOHHOE
o0opyi0BaHUE.

JlemoHCcTpanimonHoe oOopyaoBaHue (GOPMHUPYETCS B COOTBETCTBHM C
NPUHIIMTIOM MHHUMAJIBHOW JOCTAaTOYHOCTH W  OOECIEYMBAET IMOCTAaHOBKY
MEPEUnCICHHBIX B TMporpaMmMe Mo (U3MKE KIIOYEBBIX JEMOHCTpAIMi JUis
UCCIICIOBAHNS  W3y4YaeMbIX SBJICHUH ©  TPOIECCOB, OMIUPHUYCCKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMCHCHHIA.

JlaGopatopHoe 00OpynOBaHME MJi YYEHWYECKUX TMPAKTHUECKUX padboT
dbopMupyeTcsi B BUAE TEMAaTHYECKUX KOMIUIEKTOB M 00ECIIEUYMBAETCS B pacuere
OJTHOTO KOMIUIEKTa Ha JBYX OOydYamImMXci. TeMaTHYeCKhe KOMILIEKTHI
71a00paTOpHOTO O0OPYJIOBAaHMS JIOJDKHBI OBITh TOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, a TAKKE KOMITHBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJIE IU(PPOBBIX JabopaTOpuil.

OCHOBHBIMU LIETSIMU U3Yy4€HUs (PU3UKHU B 00IIeM 00pa30BaHUM SIBIISIOTCS:

— ¢opMHpOBaHHME WHTEpEcCa W CTpPEeMIICHHsS OOydYaronmmxcsi K HaydYHOMY
U3YYCHUIO TIPUPOJBI, Pa3BUTHE WX WHTEIUICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM;

— pa3BUTHE TPEJCTABICHUNA O HAYYHOM METOJIe MO3HaHUS U (PopMUpOBaHHUE
WCCIIEIOBATEIHCKOT'0 OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;

— (GopMHpOBaHKE HAYYHOI'O MHUPOBO33PEHUSI KaK pe3yjbTaTa M3Y4YECHHs] OCHOB
CTpOEHUS MaTepUH M (PyHIaMECHTAIBHBIX 3aKOHOB (DHU3HKH;

— (opMUpoOBaHHE YMECHHI OOBSICHATH SBJICHHUS C HCIOJIb30BaHUEM (DU3NUECKUX
3HAHWHA W HaYYHBIX JIOKAa3aTEIbCTB;

— (opMHUpOBaHUE TPEACTABICHUNA O poiau (GU3MKH Uil Pa3BUTHUS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH.



JlocTmkeHne 3TUX Ieneld o0ecreuynBacTCsl pelieHueM CICIYIONUX 3a1ad B
nporecce 3y4eHus Kypca GU3UKu Ha YPOBHE CPETHEro 001ero oopa3oBaHus:

— MPUOOPETEHUE CUCTEMbI 3HaHMM 00 OOmMX (PU3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHUAX, BKIIOYAS MEXaHWKY, MOJICKYJSIPHYI0  (U3HKY,
ANEKTPOAUHAMUKY, KBAHTOBYIO (PU3UKY U FJIEMEHTHI aCTPOPHU3UKH;

— (GopMHpOBAHNE YMEHUH MPUMEHSITh TCOPETUUECCKUE 3HAHUS TSI OOBSICHEHUS
bu3nuecKkux SBICHUN B MPUPOJIC U JJIS PUHATHS MPAKTUIECKUX PEIICHUI B
MOBCEAHEBHOM JKU3HU;

— OCBOCHHE CIOCOOOB pENICHWsS pAa3IUYHBIX 3a7ad C SBHO 3aJIaHHOU
dbusznueckoil  MoOJENbI0, 3a7ad, IOAPa3yMEBAIOUIUX CaMOCTOATEIbHOE
co3manne PU3NIECKOr MOMIEIH, aJIeKBATHON YCIIOBUSAM 3aa4H;

— NMOHMMaHue (U3UYECKUX OCHOB U TMPHUHIUIIOB JCHCTBUA TEXHUYECKUX
YCTPOUCTB M TEXHOJIOTMYECKUX MPOILIECCOB, MX BIMSHUS Ha OKPY>KAIOIIYIO
cpeny;

— OBJIaJICHUE METOJlaMU CaMOCTOATEIHLHOTO IUIAHUPOBAHUS U TPOBEICHUS
bU3HUEeCKNX JKCIIEPUMEHTOB, aHAM3a W WHTEpHpeTanuu WHHOpMAIUH,
OTIPEICIICHUSI IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yibTaTa;

— CO3/aHME YCJOBUH JUIS Pa3BUTHUS YMCHHH TNPOEKTHO-HUCCIEA0BATEIIbCKOM,
TBOPUYECKOM JEATENBHOCTH.

Ha wusyuenne ¢usuku (0a30BbI ypOBEHB) Ha YpPOBHE CpPEIHEro oOIIero
oOpazoBanus otBoauTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B He/IeN0), B
11 kmacce — 68 4acoB (2 yaca B HEZICIIO).

[Ipenymaraemeiii B mporpamMme 10 (HU3HMKE TepedeHb Ja0OpaTOPHBIX U
NPAKTUYECKUX padOT SABIAETCS PEKOMEHJOBAaHHBIM, YYHTENb JENaeT BHIOOP
NPOBE/ICHUs JIA0OpaTOPHBIX PAOOT U ONBITOB C YYETOM HHIUBUYAIbHBIX
0COOEHHOCTEN 00yYaroIuXCsl.



COAEPKAHUE OBYUYEHUA

Pazgen 1. @usuka U MeTOAbI HAYYHOI'0 MO3HAHMS

®usuka — Hayka o mnpuponae. HayuHble mMeTonbl NMO3HAHUS OKPYKAOLIETO
Mupa. Poib »BKCnepuMeHTa U TEOpUM B MPOLECCE IO3HAHUSA IPUPOJBIL.
DKCHEepUMEHT B (PUBHKE.

MonenupoBanue (HU3MYECKUX SBICHUNA W TpolieccoB. HaydHbie THUIIOTE3HI.
duznyeckre 3aKOHbl U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBHS.

Ponb u mecTto ¢usuku B GOpMUPOBAHUU COBPEMEHHON HAyYHON KapTHHBI
MHpPA, B TPAKTUYECKOMN AEATEIBHOCTHU JIIOAEH.

Jlemoncmpayuu

AHanoroBele U UU(POBbIE H3MEPUTENbHbIE MPHUOOPHI, KOMIBIOTEPHBIE
JATYHKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JABUKEHHUS.
Cucrema orcuéra. Tpaekropus.

ITepemernienne, CKOpocTh (CpemHsiE CKOPOCTh, MIHOBEHHAs CKOPOCTb) H
YCKOpEHHE MaTepuajbHOM TOYKH, WX MPOEKIIMH Ha OCU CHCTEMbI KOOpIWHAT.
CroxeHue rnepeMeIleHnil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABWkKeHHe. ['paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOpEHHS, MyTH U MepeMelleHUs
MaTepuaJIbHON TOYKU OT BPEMEHH.

CBoOomHOoe najsieHre. Y CKopeHre CBOOOTHOTO MaICHHUS.

KpuBonuuennoe  nBukeHue. JIBMOKEHHE  MaTepUalbHOW  TOYKM 11O
OKPY’KHOCTH C ITOCTOSIHHOM 10 MOJYJIFO CKOPOCTBIO. YTIJIOBAsi CKOPOCTh, JIMHEWHAS
ckopocTs. [lepuona u yactora obpamienus. [{leHTpocTpeMuTeILHOE YCKOPEHHE.

TexHudyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBIDKCHHE CHAPSOB, LIETIHbIC U PEMEHHBIC MTepeayu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WLIIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBIDKCHHSL.

[IpeoOpazoBanue TBUKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3pekKeHHOM MTPOCTPAHCTBE.

HaGmronenne nBwkeHUs Tena, OpPOIIEHHOTO TMOJ yIiOM K TOPU3OHTY U
TOPU30HTANIBHO.



N3mepenne yckopeHus: CBOOOJHOTO MaieHHUS.

Hanpasnenue ckopocTu npu ABUKEHUU 110 OKPYKHOCTH.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

N3yueHre HEpaBHOMEPHOTO JABUKEHUS C IEIbIO ONpEAEICHUs MITHOBEHHOM
CKOPOCTH.

UccnenoBanre COOTHOIICHUSI MEXAY IYTSIMH, TPOWICHHBIMU TEIOM 3a
MOCJIEIOBATENIbHBIE PABHbIE MPOMEXKYTKH BPEMEHH I[IPU PABHOYCKOPEHHOM
JNBWKEHUH C HAYAJIbHON CKOPOCTBIO, PABHOW HYIIIO.

N3ydenne nBMKEHUS IapUKa B BI3KOU KUJIKOCTH.

N3yuyenue nBmxeHus Tenna, OpOIIeHHOro TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipuanun  otHocurenbHOocTH  [anmunes. IlepBwii  3akoH  HproToHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. I[Ipunnun cynepnosunuu cui. Bropoii 3akoH HeroToHa
IU1sl MaTepuaibHOM TOUKU. Tpetuil 3aKkoH HproTOHA 1J1s1 MaTEpUAIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHud. Cmiia Tsokectu. IlepBas kocmuyeckas
CKOPOCTb.

Cwuia ynpyrocru. 3akoH ['yka. Bec Tena.

Tpenue. Buasl TpeHus (mokosi, CKoybxeHus1, kauenus). Cuna tpenusi. Cyxoe
Tperue. Cuiia TpeHHUs! CKOJIbKEHUS U cuila TpeHus nokosi. KoadduuueHt tpeHus.
Cuiia conpOTUBIIECHUS NPU IBMXKEHUU TEJIa B )KUJKOCTU UJU Ta3e.

[TocTynarensHOE U BpalaTeabHOE JIBIXKEHHUE a0COIIOTHO TBEPAOTO TeNa.

MoOMEHT Cuibl OTHOCUTEIBHO oOcH BpamieHus. Ilnedo cumbl. YcmoBus
paBHOBECHS TBEPLAOIO TENA.

TexHuueckre yCTpOWCTBA M NPAKTHUYECKOE MPUMEHEHUWE: MOAIINUITHUKH,
JBU)KEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBiieHME HHEPIUU.

CpaBHEHHE MacC B3aUMOJIEHCTBYIOIIUX TEN.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAeopmariuu.

HesecomocTts. Bec Tena npu yCKOpeHHOM NMOABEME U MaJCHUMU.

CpaBHeHUE CUJT TPEHUS MMOKOsI, KAUEHUS U CKOJIBKEHUS.

VYcioBust paBHOBeCHUS TBEPAOro Tena. Buabl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomaol

N3yuyenue nBmxeHus: Opycka 1o HaKJIOHHOM TJIOCKOCTH.
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HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HMKAIOIIMX B MPYKUHE U
PE3MHOBOM 00pasIie, OT ux AchOopMalInH.

HccnenoBanune yciaoBUil paBHOBECHS TBEPAOrO TeEJla, HUMEIOIIETO OCh
BpAILICHUSL.

Tema 3. 3akonvl coOXpaneHus 6 MexaHuKe

Nmnynse MatepuanbHOM TOUKU (Tena), CUCTEMbl MaTE€pUATIbHBIX TOYEK.
Nmnynbe cuimbl U U3MEHEHHE HMITyJIbca Tella. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE NBUYKEHUE.

Pabora cunbl. MOIIHOCTH CHUJIBI.

Kunernueckass sHeprusi MarepuajlbHOM TOYKH. TeopemMa 00 H3MEHECHUH
KUHETUYECKOW SHEPTUHU.

[ToreHumanbHas SHEpPrusl. [ToreHnmanpHas SHEPrus YIIPYyro
neopMupoBaHHOW  TIpykuHBL.  [loTeHuuanbHas  SHeprus Telna  BOJM3HU
MOBEPXHOCTH 3EMIIH.

[TorennuanbHple W HEMOTCHUUAJIbHBIE  CHJIBIL. CBsi3b  paboTHI
HEMOTCHIUAIIBHBIX CHWJI C M3MEHEHUEM MEXAHWYECKOW SHEPTHUM CUCTEMBI TEIl.
3aKOH COXpaHEHUSI MEXaHUYECKOM YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuuecKkne yCTpOWCTBA M NMPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIED,
NPY>KUHHBIA MUCTOJET, TBUKEHUE PAKET.

Jemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

[Tepexon NOTEHIMAIBHON SHEPTUHN B KHHETUYECKYIO U OOPaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomuvl

N3yuenne abCOMIOTHO HEYNPYroro yjaapa € MOMOIIBI0 JBYX OJMHAKOBBIX
HUTSHBIX MasSTHUKOB.

UccnenoBanue cBsi3M pabOThl CUJIbI ¢ UBMEHEHUEM MEXaHUYECKOW >HEPruut
TeJla HA IPUMEPE PACTSIKEHHS PESUHOBOIO XKI'yTa.

Paznena 3. MogekyasipHas GQU3MKa U TEPMOJAMHAMMKA
Tema 1. Ochogbl MONEKYIAPHO-KUHEMUYUECKOU meopuu
OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KUHETUUECKOW TEOPUHU U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddys3usa. Xapaktep ABUKEHUS WU
B3aHMOJICMCTBUSL 4YaCTHUL| BellecTBa. Moaenu CTpOEHUs Tras3oB, XUJIKOCTEU W
TBEPJIBIX TNl U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojeneid. Macca u
pa3mepsl Mosiekya. KonudecTBo BemectBa. [locTosinHas ABoraapo.



TemnoBoe paBHOBecue. Temneparypa u €€ usMmepenue. lllkama remneparyp
[enbcus.

Mopens  upeanpHOro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KUHETUYECKOW TEOPUU HJICANIbHOrO Tra3za. AOCOIOTHash TeMmmepaTrypa Kak Mmepa
CpeIHEN KUHETUYECKOM SHEpPruu TEIUIOBOrO0 ABWKEHMS dactull raza. [llkana
temrieparyp KensBuna. ['azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Knanerpona.
3akoH JlanbroHa. M3omponecchl B HAEATBHOM Tra3e ¢ MOCTOSHHBIM KOJIHMYECTBOM
BenlecTBa. ['paduueckoe mnpeacTaBieHUE H3OIMPOIECCOB: H30TEpPMa, HU30X0pa,
u3obapa.

TexHu4yeckre yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JIMCKPETHOE CTPOCHUE BeIlecTBa, (Qororpaduu
MOJIEKYJI OPraHUYECKUX COETUHEHUI.

OmnbIThl 110 U PY3UN )KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO ABUKEHUS.

Mogenb onsita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEXMOJIEKYIISIPHOTO
B3aHMOJICCTBHUSI.

Mogens, HILTIOCTPUPYIOIIAs TPUPOY AABIEHUS ra3a Ha CTEHKH COCyZa.

OnbIThl, WUIIOCTPUPYIOIIUE YPABHEHHUE COCTOSIHHS HJICAUIBHOIO Tasa,
U30IIPOLECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHAT€ HA OCHOBE HM3MEPEHUI
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBaHne 3aBUCUMOCTH MEXKIY MapaMETPAMU COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. OcHoebl mepmooOuHaMUKU

TepMmoaunamuueckass cuctema. BHYTpEHHSASI 3HEPTUsl TEPMOJUHAMUYECKOU
CUCTEMBI U criocoObl e€ u3meHenusi. KonnuectBo TemnoTsl U padora. BHyTpeHHs s
SHEprus  OJHOATOMHOIO  MAECAJbHOrO  rasa. Buasl  Temonepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3Iy4YCeHHE. Y IeIbHasd TEIJIOEMKOCTh BEIIECTBA.
KonndecTBo TemnoTsl npu Temionepeaaye.

[Tonsitue 06 ammabatHomM mporecce. [lepBblli 3aKOH TEPMOJIWHAMHUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMHUKM K u3ompolieccaMm. ['paduueckas
UHTEpIpeTanus padboThl rasa.

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



TenoBpie  MamuHbl.  [IpuHIUNBI ~ JAEUCTBUS ~ TEIJIOBBIX  MAIIIUH.
[IpeoOpa3zoBanus SHEPrUM B TEIUIOBBIX MamuHax. KodhdUIMEeHT Mmone3Horo
nevctBus TerioBod MamwuHbl. [lukn KapHo u ero koadduimeHT mose3HOro
NENCTBUSA. DKOJIOTMYECKHUE MPOOJIEMBI TEIIOIHEPTETUKH.

TexHuueckue yCTpOWCTBA W TNPAKTUYECKOE MPUMEHEHHE: JBUTATEINb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJOAWIbHUK, KOHIUITMOHED.

Jlemoncmpayuu

N3meHeHnne BHYTpeHHEH HSHEpruy Teja MpPU COBEPIICHUHU PaOOTHI: BBUIET
npoOKu W3 OYTBUIKH TIOJ JIEWCTBHEM C)XATOro0 BO3ayXa, HarpeBaHue d¢dupa B
JATYHHOUW TpyOKe ImyTéM TpeHUsl (BUICOAECMOHCTPAITHS ).

N3MeHeHne BHyTpeHHEN SHEPTUH (TeMIIepaTyphl) Tela Mpu Terionepeaaye.

OnpIT 1O anuabaTHOMY pacCIIUPEHUI0 BO3AyXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopnenu apoBoii TypOUHBI, ABUTATENST BHYTPEHHETO CTOPAHUs, PEAKTUBHOTO
JIBUTATEIS.

Yuenuueckuii sxkcnepumenm, n1abopamopnule pabomuwl

N3mepenue yaenpHOU TEMIIOEMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeuyecmea. Dazoevie nepexoonl

[TapooOpa3oBanue u KoHmeHcanus. Vcnapenue u kumneHue. AOCOMIOTHAS |
OTHOCHUTENbHAsI BIAXHOCTh BO3AyXa. HacelleHHBbIH mmap. YaenbHas TemioTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYpPhl KUTICHUSI OT JIaBJICHHUSI.

Teépnoe Teno. Kpucrannuueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctaiioB. Kuakue kpucramibl. CoBpeMeHHble Marepuanbl. [lnaBienue u
KpUCTa/IU3aIys. Y nenbHas Tersiora miasieHus. Cyonumanms.

VYpaBHeHue TeroBoro 6anaHca.

TexHu4yeckre yCTpPOMCTBa M MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJOIMU MOJYYEHUS] COBPEMEHHBIX MaTEpPUaIOB, B
TOM YHCJIE HAHOMATEPUaIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX TTAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CriocoObl u3MepeHus BIaKHOCTH.

Habmronenue HarpeBaHus U IUIaBJICHUS! KPUCTAILTMYECKOTO BEIECTRA.

JleMOHCTpanus KpUCTaioB.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3Mepenre 0THOCUTEIBLHON BIIAXKHOCTU BO3/yXa.

Pa3nen 4. JinekTpoauHaMuKa
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Tema 1. dnexkmpocmamuxa

OnekTpuzauusi Tela. ODJEKTpUYECKHil 3apsan. JBa Buaa 3JIEKTPUUYECKHUX
3apsiaoB. IIpOBOMHMKM, IOUANEKTPUKU W IOJYNPOBOJHUKHU. 3aKOH COXPAHEHUS
ANEKTPUYECKOrO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. ToueuHbIi AneKTpUYecKuil 3apsi.
Onektpuueckoe mnone. Hanpspk€HHOCTh  amekTpudeckoro mosd.  [IpuHuun
CYHEPHO3ULIAN IEKTPUYECKUX IOJeH. JIMHUM HaNpsyKEHHOCTH AJIEKTPUYECKOrO
TIOJIAL.

Pabora cun  anekrpocratmyeckoro  mnoss.  [lorenuman.  PazHocThb
noTeHUUanoB. [IpOBONHUKM M JIMDIIEKTPUKHA B DJIEKTPOCTATUYECKOM  IIOJIE.
JluanekTpuyeckas NpOHULAEMOCTb.

OnektpoéMKocTb. KoHaeHcaTop. DNEKTPOEMKOCTh TUIOCKOIO0 KOHAEHCATOpa.
DHeprus 3apsSKEHHOI0 KOHIEHCATopA.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: 3JIEKTPOCKOIL,
ANEKTPOMETpP, DJIEKTPOCTaTHUECKas 3allluTa, 3a3eMJICHHE JJIEKTPONPUOOPOB,
KOHJICHCATOP, KONMPOBAJIBHBIN alIapar, CTPyHHbBIN IPUHTED.

Jlemoncmpayuu

YCTpONUCTBO Y MPUHLIMUII IEUCTBUS JIEKTPOMETPA.

B3aumoperictBre HaNEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TE.

[IpoBOAHMKM B DIEKTPOCTATUIECKOM IOJIE.

DnekTpocTaTuyecKas 3amuTa.

JIMDNEKTPUKH B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHAEHcaTopa OT IUIOLIAU
IUTACTHH, PACCTOSHUA MEXKIY HUMHU U JUAIEKTPUIECKOU IPOHULIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHJIEHCaTopa.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3mepenne 3neKkTpoEMKOCTH KOHAEHCATOPA.

MexnpeaMeTHble CBA3H

Nzyuyenune kypca ¢usmku 6a3oBoro ypoBHs B 10 Kimacce OCYIIECTBISETCS C
y4€TOM CO/IEpKATENbHBIX MEXKIIPEAMETHBIX CBS3€H C KypcaMHh MaTEeMAaTHKH,
OMOJI0TMHU, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meorxcnpeomemnvie nonsmusi, CBA3aHHBIE C M3YYEHHEM METOJOB HAay4YHOIO
NO3HAHUS: SIBJICHUE, HAy4HbId (akT, rumores3a, (u3MUecKas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOAEHUE, SKCIIEPUMEHT, MOAECIIUPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelieHUE CUCTEMbl ypaBHEHUM, JUHEWHas QyHKIHS,
napa0ouna, runepoosna, ux rpaukd U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIUU:
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CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPHI U UX MPOCKIUU Ha OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexanndeckoe NBUKEHUE B KMBOW mpupoje, nuddysus, ocMoc,
TEIJI000MEH KHUBBIX OPraHU3MOB (BHUbI TEIUIONEpPEIAaUYd, TEIIOBOE PaBHOBECHE),
AJEKTPUYECKUE SIBJIICHUS B JKUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOSHHUE aTOMOB M MOJICKYJI, MOJIb
BEI[ECTBA, MOJSIpHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, KUIKOCTEU U
ra3oB, JJIEKTPUYECKUE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs HUCCOLMAIMS,
rajbBaHHKA.

l'eoepaghus: BNaXXHOCTh BO3]lyXa, BETPhI, 0aApPOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JBMXXKEHUN C HMCIOJBb30BAHHUEM MEXaHU3MOB,
y4€T TpEHHUS] B TEXHUKE, MOJIIMIHUKH, HCIOIb30BAHUE 3aKOHA COXpPAHEHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET U JIpyrue), IABUTATE]Ib BHYTPEHHETO
cropanusi, mapoBasi TypOUHa, OBITOBOM XOJIOJUIbHUK, KOHJIUIIMOHEP, TEXHOJIOTUU
MOJIyYEHUsSI COBPEMEHHBIX MATEpUAIOB, B TOM UYHCIE€ HAHOMATEpUAIIOB, U
HAHOTEXHOJIOTHH, DBJEKTPOCTATUUYECKas 3allliTa, 3a3eMJIEHUE DJIEKTPONpUOOpOB,
KCEpOKC, CTPYUHBI MIPUHTED, ANEKTPOHArpeBaTEIbHbIE puOOopHI,
3JIEKTPOOCBETUTEIIbHBIC TPUOOPHI, FaTbBAHUKA.
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IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE CPEJHET'O OBIIET'O OBPA3OBAHMA

OcBoenne yudeOHOro mnpenmera «®du3nuka» Ha ypOBHE CpEAHEro oOIIero
oOpa3oBanus (0a30BbIM YPOBEHB) JOMKHO OOECTICUUTH JOCTIKEHUE CIEMYIONUX
JUYHOCTHBIX, METAMPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3yJIbTAaTOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YNIBTAThl OCBOCHUS YueOHOro npeamera «PU3uKay JOJIKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYYArOUIUXCS PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW MMO3UIIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllU{, TO3UTHBHBIX BHYTPEHHUX  YOEXIEHHUH, COOTBETCTBYIOLIUX
TPAJAMIIMOHHBIM I[EHHOCTSIM POCCHICKOTO OOIIECTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA AEATEIBHOCTH B MPOLIECCE pean3alliid OCHOBHBIX HaIpaBICHUMN
BOCIIUTATEIbHON JAEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3ULIMKU 00YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOI'O WIEHA POCCUMCKOro 0OIIECTBA;

OPUHATHE  TPAAUIMOHHBIX  OOIIEYENIOBEYECKUX T'YMAHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JIEATEIIBHOCTh B MHTEpPECAX IPaX)JAHCKOIO
o0111ecTBa, y4aCTBOBaTh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3allNi;

YMEHHUE B3aUMOJICHUCTBOBATH C COUAIIbHBIMUA HHCTUTYTAMU B COOTBETCTBUU C
X QYHKIUSIMU U HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIMTAHMS:

c(hopMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKOU VJICHTUYHOCTH,
NaTpUOTU3MA;

LEHHOCTHOE OTHOLIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JAOCTHXKEHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHNS :

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPHEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHCIIE B
JESATEIIbHOCTHA YYEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJ]a B TOCTPOEHUE YCTOMYMBOTO OYTyIIIETrO;

4) 3cTeTHYECKOT0 BOCIIUTAHMS
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ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIFOYAsl 3CTECTHKY HAyYHOT'O TBOPYECTBA,
npuCyIIero (GU3NIecKoil HayKe;

5) TpyA0BOr0 BOCTIMTAHUSI:

WHTEpEC K pa3InyHbIM cepaMm MpoPeCcCHOHAIBHON ACSITEIBHOCTH, B TOM
YHUCJIe CBSI3aHHBIM ¢ (PU3MKON U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymiei mpodeccun U peaan30BbIBaTh COOCTBEHHBIC )KU3HECHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M caMO00Opa30BaHUIO B 00JIACTH
(bU3MKH Ha POTSHKEHUH BCEU KU3HU;

6) 3K0JI0rH4ecKOro BOCIIUTAHHUS:

c(hOPMUPOBAHHOCTh JKOJIOTMYECKONW KYJIBTYpPhl, OCO3HaHWE TJIOOATLHOTO
XapaKTepa dKOJIOTHIECKUX TPOOIIeM;

IJIAHUPOBAHUE U OCYILECTBIIEHUE JCUCTBUN B OKPYKAIOIIEH CPE/le HA OCHOBE
3HAHUS LIeJIed YCTOMYMBOIO Pa3BUTHSI YETIOBEUECTBA;

pacuIupeHrue OmbITa ASATCILHOCTH JKOJOTHMYECKON HAampaBICHHOCTH Ha
OCHOBE UMCIOIIUXCS 3HAHUH 110 (QU3HUKE;

7) HEHHOCTH HAYYHOI'0 MIO3HAHMS

c(hOpMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UICCKON HAYKHU;

OCO3HAHHWE IIEHHOCTH HAyYHOW JEATEIbHOCTH, TOTOBHOCTH B IIpOIIECCE
u3ydeHuss  (GU3MKH ~ OCYIIECTBIIATH  MPOCKTHYH W HCCIEI0BATEIbCKYIO
NeSTENHbHOCTh HHINBUYAIBHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBbIE YHHBEPCAJIbHbIE YUeOHbIE AeiicTBUS
ba3oBble JJoruyeckue 1eMCTBUS:
CaMOCTOSITEIbHO  (OpMyNIMpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;
ONPENEIIATh eI NEATENbHOCTH, 3a/1aBaTh IMApaMETPbl W KPUTEPUU HX
JIOCTHKCHMS,
BBISIBJISITh  3aKOHOMEPHOCTM M TNPOTUBOPEYHMS B  PacCMaTPUBAEMBbIX
(bU3UYECKUX SBJICHUSX;
pa3pabarpiBaTh IUIAH PEIICHHS MPOOJIEMBbI C YUETOM aHAIM3a HMEIOIIMXCS
MAaTEPUAIBHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTb KOPPEKTUBBI B J€ATEIbHOCTh, OLIEHUBATH COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLICHUBATh PUCKH MOCJIEICTBUM AEATEIbHOCTH;
KOOPJMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSX  PEabHOIO,
BUPTYAJIBHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
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pa3BHUBATh KPEATUBHOE MBINIJICHHUE TP PEIICHUN KU3HEHHBIX MPOOIIEM.

basoBble ucciaenoBare/bCKie AeHCTBHA

BJIAJICTh HAyYHOH TEPMHMHOJIOTHEH, KITFOUYEBBHIMU MOHATHSIMH U METOJaMHU
(u3HUECKON HAYKU;

BJIa/IETh HaBBIKAMH Y4€OHO-HUCCIIEI0BATEIbCKON U MPOEKTHOU AEATEIbHOCTH
B 00sacT (pU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY MOUCKY
METOJIOB pelIeHHs 3a1ay (U3NYECKOTrO COJICp)KAHUS, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B ITO3HAHUS;

BJAJ€Th BHJAMHU JIEATEIBHOCTH 110 TMOJYYEHHUIO HOBOIO 3HAHHS, €ro
UHTEpIPETally, NPeoOpa3oBaHUI0O M NPHUMEHEHHUIO B PA3IMUHBIX Y4E€OHBIX
CUTYallUsIX, B TOM YHCJIE TIPU CO3/IaHUU YUYEOHBIX MTPOEKTOB B 00JaCTH (PU3HKHU;

BBISIBJISITH NIPUUMHHO-CJICAICTBEHHBIE CBSI3W M aKTyaJU3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ peIIeHMs, HaXOAWThb apryMEHThl AJIs JI0Ka3aTelbCTBa
CBOMX yTBEP:KJICHUH, 3a7aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBaTh T[OJYYEHHbIE B XOJE€ pEUIeHWs 3aJaud pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (HOpMyIHpPOBaTh COOCTBEHHBIC 3aJadyud B 00pa3oBaTeIbHOU
JeSITeIbHOCTH, B TOM YHCIIE TIPU U3YYCHUU (DU3HKY;

JaBaTh OLEHKY HOBBIM CUTYyaIlUsIM, OLICHUBATh MIPUOOPETEHHBIHN OIBIT;

yMETh TIEPEHOCHTHh 3HAaHUS 1O (HU3UKE B MPAKTHUECKYIO 001acTh
KU3HEIEATEIbHOCTH;

yMETb UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTei;

BBIJIBUTaTh HOBbIE UJIEH, PEAJIAraTh OPUTMHAIBHBIE TOIXO/IbI U PEILCHUS;

CTaBUTh MPOOJIEMBI U 337a4H, TOMYCKAIOIINE AIbTEPHATUBHBIE PELICHMUS.

Pabora ¢ unpopmanmueii:

BJaJIETh HABBIKAMM MOJyYEHUS MHPOpMALUU (U3MUECKOrO COJAEpKaHUS U3
HUCTOYHHKOB PA3HBIX THUIIOB, CaMOCTOSTEIbHO OCYIIECTBISTh TIOWCK, aHAJM3,
CUCTEMAaTH3AlMI0 U HWHTEPIpETAlHi0 WH(OOpPMAlUU Pa3IUYHbIX BUAOB U (opM
IPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINK;

UCMOJIb30BaTh  CpPEACTBA  HMH(POPMAIMOHHBIX M  KOMMYHHMKAIIMOHHBIX
TEXHOJIOTUIA B PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3aa9 ¢ CcOOMIoJicHHEeM TpeOOBaHUN DProHOMHKH, TEXHHUKH OC30IIaCHOCTH,
TUTUEHBI, PECypcocOEepekeHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(GOPMAITMOHHON O€30MaCHOCTH;
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co3/1aBaTh TEKCThl (PU3UYECKOr0 COJEpKAHUS B Pa3IUYHbIX (opMarax cC
yu€TOM Ha3HauYeHUs MH(YOPMAIMH U LEIEBON ayAUTOPUHU, BEIOMpAsi ONTUMAIIbHYIO
dbopMy npe/iCTaBlIeHUs U BU3yaJIU3al1H.

KoMMyHHMKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHSA:

OCYHIECTBJISATh OOIIEHHME Ha ypokax (U3MKKM W BO BHE-YpPOUYHOM
NEATENbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM  KOH(MIUKTHBIX  CUTyallMii W CMsT4aTh
KOH(JITUKTBI;

Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOK TOYKY 3PEHHSI C HCIOJIb30BAHUEM
SA3bIKOBBIX CPE/ICTB;

MIOHMMAaTh U KMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIAWBUAYaJIbHOU
padoTHI;

BBIOMpAaTh TEMATHUKY U METOJbl COBMECTHBIX JEHUCTBUH C Y4ETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KaXJOI'0 YJICHA KOJUIEKTUBA;

IIPUHUMATh  L€Id  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPAWHHUPOBATh JEUCTBUS MO €€ JOCTHKEHUIO: COCTABIATH IUIAH JCHUCTBUU,
pacmpeneisTh poiu ¢ YY4ETOM MHEHUM Y4YaCTHHUKOB, OOCYXKIAaTh pPE3YJbTAaThl
COBMECTHOM paboThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KaXKAOrO YYaCTHHKA KOMAHIbI B
001U pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

peayaraTb HOBBIE MPOEKTHI, OLCHWBAaTh HJAEHM C TMO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, ITPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TTO3UTUBHOE CTPATErMYECKOE TOBEJICHUE B Pa3JIMYHBIX
CUTYaIUSIX, TPOSBIISITH TBOPYECTBO M BOOOpaKeHNE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITETILHO OCYIIECTBIISATh MO3HABATENbHYIO JIEATENIbHOCTh B 00JacTH
GU3MKM M aCTPOHOMHH, BBIABIISATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 33]1a4H;

CaMOCTOSITENILHO COCTABJISITh IUJIAH PEIIEHHUs] PAcUETHBIX M KAaueCTBEHHBIX
3a/1a4, TUTaH BBIMOJTHEHUS MMPAKTUYECKON PabOoThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MPEANOUYTEHUI;

JaBaTh OLICHKY HOBBIM CUTYallUsM;

pacHIMpATh paMKH Y4eOHOT0 MpeaMeTa Ha OCHOBE JTMUHBIX MPEINOUYTECHUI;

nenaTh OCO3HaHHBIM BBIOOpP, apryMEHTUpPOBaTh €ro, Oparh Ha ceOs
OTBETCTBEHHOCTb 32 PEILCHNUE;
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OLICHMBATh PUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO JSPYIUIHMA B 00JaCTH
(bU3UKH, TOCTOSIHHO MOBBIIIATh CBOW 00pa30BaTE/IbHBIN U KYJIbTYPHBIA YPOBEHB.

CaMOKOHTPOJIb, IMOLMOHAIbHBII UHTEJJIEKT:

JlaBaTh OIEHKY HOBBIM CHUTYAaIlMsIM, BHOCUTh KOPPEKTHUBBI B JIEATEIHLHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIENISIM;

BJQJCTh HABBIKAMHU  TIO3HABAaTEIbHOW  pEQUIEKCUU KaK  OCO3HAHUS
COBEpINAEMbIX JIEUCTBUM M MBICIUTEIBHBIX TMPOIECCOB, HMX PE3yJIbTaTOB M
OCHOBaHMI;

UCIIOJIb30BaTh MPUEMBI pedIIeKCUH ISl OLIEHKH CUTYalllH, BEIOOpa BEPHOIO
penieHus;

YMETh OIICHUBAaTh PUCKHM W CBOECBPEMEHHO IPUHUMATH PEUIEHUS MO HX
CHU)KEHHUIO;

NPUHUMATh MOTHUBBI W apTyMEHTBI JPYIHUX TMPU aHalnu3e pPe3yiIbTaTOB
NeSITEeNbHOCTH;

NpPUHUMATH Ce0sl, TOHMMAasi CBOM HEJOCTATKU U IOCTOMHCTBA,

NPUHUMATh MOTHUBBI W apryMEHTBhl JPYrUX TMPU aHalu3e pe3yIbTaToB
NEeSATeTbHOCTH;

NpU3HABATh CBOE MIPABO U MPABO APYTHX HA ONMIUOKH.

B nponecce qocTukeHUs JTUYHOCTHBIX PE3YJIBTATOB OCBOEHUS MPOTPAMMBbI
no ¢u3MKe M1 YpPOBHSA cpeaHero oOiiero oOpa3oBaHUs Yy OOydYaroluxcs
COBEPIIIEHCTBYETCS AMOUMOHAJIbHBIN UHTEJIEKT, IPE/IoJIararoun
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUs, BKIIFOYAIONIETO CIOCOOHOCTh TOHUMATh CBOE YMOIIMOHAIBHOE
COCTOSIHUE, BUETh HANpPABICHUS Pa3BUTHUS COOCTBEHHOW 3MOIIMOHAIBLHOMN cephl,
OBITH YBEpEHHBIM B ce0€;

CaMOpEryJIUPOBaHUs, BKIIOUYAIOIIETO CAMOKOHTPOJb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMIOBEJICHUE, CIOCOOHOCTh aJalTUPOBATHCI K
AMOIMOHAIILHBIM U3MEHEHHSIM U TMIPOSIBIISITh THOKOCTH, OBITH OTKPHITBIM HOBOMY;;

BHYTPEHHEW MOTHBAILIMH, BKIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO LENH U
yCcIexy, ONTUMH3M, WHUIUATUBHOCTb, YMEHUE JEHCTBOBATH MCXOJS U3 CBOUX
BO3MOKHOCTEH;

AMIIATUH, BKJIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHAIBHOE COCTOSIHUE
JIPYTUX, YYUTBIBATH €r0 TPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEIKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIFOUAIOIIMUX CIIOCOOHOCTh BBICTPAUBATh OTHOIIECHUS
C IPYTUMH JIIOJIbMU, 3a00TUTHCS, TIPOSBIIATh UHTEPEC U pa3peliaTh KOHQIUKTHI.

17



HNPEJIMETHBIE PE3YJIBTATHI

K konmy obyuenuss B 10 kjacce mpeaMeTHbIe Pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOITUXCST YMEHUI:

JIEMOHCTPUPOBATh HA TMPUMEPAX POJIb W MECTO (PU3MKU B (PopMUpPOBaAHUHU
COBPEMEHHOW HAy4YHOW KAapTHHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B MPAKTUYECKON IS TEIbHOCTH JIHOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHEHHUS HW3YYEHHBIX (PU3UYECKUX MOJIENCH:
MaTepuagbHas TOYKa, HHEpIMaIbHasl cucTeMa oTcuéra, abCoatoTHO TBEPIOE TEIIO,
WJICaJIbHBIN ra3, MOJEIHU CTPOCHHUS Ia30B, XKUIAKOCTEN U TBEPIABIX TEN, TOYCUHBIN
ANEKTPUUECKUH 3apsij] MpU pelIeHUH PU3NYECKUX 3a]1ay;

pacro3HaBaTh (pU3HUECKUE SIBICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOpUHM CTPOCHHMS BEIECTBA U
AJEKTPOAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  NPSIMOJIMHEHHOE
JIBIKEHUE, CBOOOTHOE TaJeHuEe TeJ, ABMKEHUE [0 OKPYKHOCTH, HWHEPIHS,
B3auMojiericTBre Tel, nuddy3usi, OpOyYHOBCKOE JIBIIKEHHE, CTPOEHUE KUJKOCTEH
U TBEPJIBIX TEJl, U3MEHEHUE 00bEMA TEJ MPU HArpeBaHUM (OXJIaXKACHUH), TEIJIOBOE
paBHOBECHUE, HCIAPEHHUE, KOHAEHCALWs, TUIABJIEHUE, KpHUCTAILIA3AlUs, KUIICHUE,
BJIQYKHOCTh BO3/1yXa, MOBBIIICHUE JABJICHUS Ta3a MPU €ro HarpeBaHUM B 3aKPHITOM
cocyJlie, CBSI3b MEXKAYy I[apaMeTpaMu COCTOSIHMS Tra3a B  H30IpOIEccax,
AJIEKTpHU3AIUs TeJl, B3aUMOICHCTBHE 3aPs/I0B;

ONKCHIBATh MEXAHWYECKOE JIBIDKCHHE, WCIIONB3Ys (DU3UYECKHE BEIUYUHBI:
KOOpJIMHAaTa, NyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOpPEHWE, Macca Teja, Cuia,
UMITYJIbC TE€Ja, KUHETUYEeCKash SHEPrus, MOTEHIMaJbHAsl SHEPIusi, MeXaHU4decKas
paboTa, MexaHW4YecKass MOIIHOCTh; TPH ONUCAHWU TPABWIBHO TPAKTOBAThH
(GU3UYECKU CMBICI MCHOJB3YEMbIX BEJIMYMH, MX OOO3HAYEHUS] W EIAUHUIIBI,
HAXOJUTh (POPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMYUHY C JAPYTHUMH
BEJINYMHAMU;

OMUCHIBATh M3YYEHHBIC TEIUIOBBIE CBOMCTBA TEN M TEIUIOBBIC SIBICHUS,
UCTIONB3YysT (U3MYECKUE BETUYMHBI: JIABJICHHWE Tas3a, TeMIeparypa, CpeIHss
KUHETUYECKasl SHEPTUsl XaOTUUYECKOTO JABMXKECHUSI MOJIEKYJI, CPEAHEKBaApaTHIHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSA SHEprusi, padoTra rasa,
KO3 (UIIMEHT TMOJIE3HOTO JIEUCTBHSI TEIJIOBOTO JIBUraTeNls; MpPU OMHCAHUU
NpaBUJIBHO TpPakTOBaTh (DU3UYECKUM CMBICI HCMOJIB3YEMbIX BEJIHMYMUH, HX
0o0O3HAaUeHUsT W EAWHMIIBI, HaXOAuTh (GOPMYJbI, CBA3BIBAIONIME JAHHYIO
(bU3UYECKYI0 BETUYUHY C IPYTUMU BEJTUUHUHAM;

OMUCHIBATh U3YYEHHBIE JIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHE
sIBJICHUST (TIPOLIECChI), UCTIONB3Ysl (PU3NYECKUE BETUYUHBI: dJICKTPUUECCKUN 3apsil,
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ANEKTPUUECKOE TO0JIe, HAMPSXKEHHOCTD MOJISl, MOTEHIMAJ, pa3HOCTh MOTEHIIUAJIOB;
Opd ONHCAHUM TMPABWJIBHO TPAaKTOBaTh (DPU3MUECKUN CMBICT HCHOIb3YEMBIX
BEIUYMH, UX OOO3HAUEHUS U EIUHHUILIBI; YKa3blBaThb (POPMYIIbI, CBSA3BIBAIOLIUE
JAHHYI0 (PM3HYECKYIO BEIMUYUHY C IPYTUMH BEIMYMHAMU;

aHAJIM3UPOBaTh (PU3MUECKHE MPOLIECCHl U SBICHUS, UCIONB3Ys (U3NUECKUE
3aKOHBI M MPUHLMUIIBL: 3aKOH BceMupHoro tarotenus, |, |1 u 11l 3akonsr HetoToHa,
3aKOH COXPAaHEHUs MEXaHMYECKOW DSHEpPruH, 3aKOH COXPAaHEHUs HMITYJIbCa,
NPUHLMI CYNEPIO3ULHUNA CHJI, IPHUHLMUI PABHONPABUS HHEPLHMAIBHBIX CHUCTEM
OTCY€Ta, MOJEKYISIPHO-KUHETHUYECKYI0 TEOPUIO CTPOCHHS BEIECTBA, TIa30BbIE
3aKOHBI, CBA3b CPEIHEH KMHETUYECKOW dHEPIMHU TEIUIOBOTIO ABUKEHUS MOJIEKYII C
a0COJIFOTHOM TeMmepaTypou, MEepBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHECHUS
JJIEKTPUYECKOr0 3apsiaa, 3akoH KylloHa, npu 3TOM pasiuyaTh CJIOBECHYIO
(OopMyJIUPOBKY 3aKOHA, €r0 MATEMAaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHMIIbI,
00J1aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBbIE TNPUHLMIBI JIEHCTBUS  MalllUH, NpPUOOPOB U
TEXHUYECKUX YCTPOMCTB; Pa3ivyaTh YCIOBHUS MX O€30MAaCHOr0 MCIOJb30BaHUS B
MOBCEIHEBHOM KU3HU;

BBIMIOJIHATh DKCIEPUMEHTBHI 1O MCCIEN0BAaHUI0 (U3MYECKUX SIBICHUU H
IPOLIECCOB C HCIOJBb30BAHUEM NPSIMBIX UM KOCBEHHBIX HM3MEPEHUH, NPU 3TOM
(GopmynupoBaTh npodieMy/3agadyy U THUIOTE3y Y4eOHOro 3KCIEpUMEHTa,
coOupaTh YCTaHOBKY M3 MPEIOKEHHOr0 O0OpYIOBaHUSA, MPOBOAUTH OMNBIT M
(GopMynupOBaTh BHIBOJIBI;

OCYUIECTBJISTh MPSAMbIE U KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEIUYUH, IPU
TOM BBIOMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHUs W HMCIOJIb30BaTh H3BECTHbHIE
METO/IbI OLIEHKH NOTPEIIHOCTEN N3MEPEHNN;

UCCIIEZIOBATh  3aBHUCHMOCTH  MEXIy  (PU3MUECKMMH  BETWYMHAMH  C
UCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHHI, IIPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
(uKkcHpOBaTh PE3YNbTATHl IMOJYYEHHOW 3aBUCUMOCTH (PU3UUYECKUX BEIMYMH B
BUze Tabnuil u rpaduKoB, AeJIaTh BBIBOABI IO pe3ybTaTaM HCCIEIOBaHNUS;

co0roaTh npaBuia O€30MACHOTO TpyJa IPU MPOBEICHUM UCCIIEIOBAHUN B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-MCCIENOBATEIbCKOW W MPOEKTHOM
JESITENbHOCTH C HCIOJb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB U JaOOpPaTOpPHOIO
000py10BaHUS;

pemiath pacu€THhIC 3a7a4d C SIBHO 3aJaHHOM (U3MUECKOW MOJENbIO,
UCTIOJIB3Ysl (PU3MUECKUE 3aKOHBI U MPUHLIMIIBI, HA OCHOBE aHAIM3a YCIOBHS 3a/1a4u
BbIOMpaTh (PU3MUECKYI0O MOJETb, BBIACHATH (PU3HUECKHE BEIUYUHBI U (POPMYIIHI,
HEOOXOAMMBIE JUIsl €€ pelleHusi, MPOBOAUTh PAcUEThl M OLIEHHMBATH PEATbHOCTh
NOJTy4EHHOI'0 3HAYeHUSI PU3NYECKON BETUUNHBL;
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pelIaTh KaYeCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTUYECKH HENTPOTUBOPEUUBYIO
LIEIIOYKY PACCYXXICHUM C OINOpPOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buznueckue sIBICHUS;

UCIONIb30BaTh ~ MpPU  PELIEHMH  YY4E€OHBIX  3aJa4  COBPEMEHHBIE
MH(POPMAIIMOHHBIE TEXHOJIOTUHU ISl TIOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIPETALIIU
U TpeJCTaBlIeHUs Y4eOHOM U HAy4YHO-TIOMYJISIpHOW MH(OpMaALUHU, MOIYYEeHHONU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJTU3UPOBATH MOJyYaeMyto HHPOPMAIHIO;

OPUBOAUTH MPUMEPHI BKJIAJIa POCCUICKUX U 3apYOESKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE IPOLIECCOB OKPYXKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETHUYECKHE 3HAHMS MO (PU3MKE B MOBCEAHEBHOM >KU3HU
i obecriedeHust 0€30MacHOCTU MPHU OOpalleHnH ¢ MpUOOpaMHu U TEXHUYECKUMU
YCTPOWCTBAMH, JUIsl COXPAHEHUS 3/I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOIMYECKOI0
MOBEJICHUS B OKPYKAIOLIEH CPEIE;

paboTaThb B TIpyHIe C BBINOJIHEHUEM pA3JIMYHBIX COLHUAIBHBIX POJIEH,
IUIAHUPOBATh padOTy TpyHmbl, PAUUOHAIBHO paclpeeisaTs OOA3aHHOCTH H
IUIAHUPOBATh JIEATEIbHOCTh B HECTAHAAPTHBIX CUTYalUAX, aJ€KBATHO OLICHHUBATh
BKJIAJl K&KJIOTO U3 YYACTHUKOB IPYIIIHI B PEIICHUE pacCMaTpPUBAEMOI POOJIEMBI.
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TEMATHUYECKOE IINTAHUPOBAHHUE

KonuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesoB U TeM uudgpoBbie
Ne /i P Kontpoabubie | IIpakTHueckue (uidpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
Paznen 1. PU3UKA U METO/JbI HAYUYHOI'O ITIO3HAHUSL
bubmuorexa [IOK
1.1 @u3KKa ¥ METOIbI HAYYHOTO ITO3HAHHUS 2 httos://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
bubmuorexa [IOK
. 1
21 Kunemaritka > https://m.edsoo0.ru/7f41bf72
bu6nmmoreka [IOK
. 1
22 Alunaica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7FALbF72
Hroro mo pazneny 18
Pa3nen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYIISIPHO-KUHETHYECKOM 9 1 bubnnoreka [IOK
' TEOPHH https://m.edso00.ru/7f41bf72
bu6nmoreka [IOK
. 1
32 OCHOBEI TEPMOAHHAMIIKIL 10 1 https://m.edsoo0.ru/7f41bf72
3.3 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 1 bubnnoreka [IOK
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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

®a30BHIE TIEpCXOabI

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

Hroro no pazgeny 24
Paznen 4. DJIEKTPOJIUHAMUKA
bu6nuorexa LIOK

41 DueKTpocTatiiia 10 https://m.edsoo0.ru/7f41bf72
4 [TocTostHHBIN NEKTpUIECKU TOK. TOKH B 12 bubnmnoreka [IOK

' Pa3IMYHBIX Cpelax https://m.edso00.ru/7f41bf72

Hroro 1o pasueny 22

PesepBHOE BpeMs 2

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

IHNOYPOYHOE IINTAHUPOBAHHUE

KonuuecTBo yacos Hara DJIeKTPOHHbBIE
Ne uugpoBbie
Tema ypoka Konrpoabusie | IlpakTnyeckue fLran baxr op
n/n Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypcbl
®dusnka — HayKa O MPUPOJE.
1 Hayunsie MeT(})IK bI HOEH'fHIfH 1 04.09.2023 bubmorera [JOK
e A T https://m.edsoo.ru/ff0c32e2
OKPYKAOIIeT0 MUpa
Pons 1 MecTO Gu3uKku B
OPMHUPOBAHHH COBPEMCHHOM
2 I(fap HOI;I KapTHHBI NE/I a, B 1 06.09.2023 bubmorera [JOK
i P pa, o https://m.edsoo.ru/ff0c33e6
MIPAKTUIECKON JCSITETLHOCTH
JIIoJIeH
MexaHn4eCKOe IBHKCHUEC.

3 OTHOCHUTENIFHOCTh MEXaHUUYECKOI'O 1 11.09.2023 bubmunorexa IHIOK
nexkenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOpPOCTbh, YCKOpEHUE
PaBHOMEpHOE IIPSIMOJIMHEWHOE bu6muoreka LIOK

4 1 13.09.202
JIBIDKEHUE 3.09.2023 https://m.edsoo.ru/ff0c3620

5 PaBHoyCKopveHHoe 1 18.09.2023 bub6mmorexa LIOK
NPSAMOJIMHENHOE JBUKCHUE https://m.edsoo.ru/ff0c372e

6 CBobOoaHOe majzieHue. Y CKOpeHue 1 20.09.2023 bubmuoreka [IOK
CBOOOIHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonunernoe n1BuxeHuE. Eub 10K

nonroTeKa

7 i 1 25.09.202
JIBIOKEHHE MaTepUATbHON TOUKH 5.09.2023 htts://m.edsoo.ru/ffoc3ada
0 OKPY>KHOCTH
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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

HpI/IHLII/IH OTHOCUTCIIBHOCTHU

bubmuorexa [IOK
8 Tanunes. I/IHepquaJILHLIe CUCTEMBI 27.09.2023 httos://m.edsoo.ru/Ff0c3bes
orcyeta. IlepBblit 3akoH HeroToHa
Macca tena. Cuina. [lpunnun
9 CYNEPIO3ULINU CHUJL. BTOpOI/IV3aKOH 02.10.2023 bu6mmoreka [IOK
HeroToHa 17151 MaTepuanbHOU https://m.edsoo.ru/ffOc3be8
TOYKH
10 Tpetnii 3akoH HeroToHa 1151 04.10.2023 bubnmnoreka [JOK
MaTepUaIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHPHOTO TATOTEHHUS. Bu6 110K
noIMoTeKA
11 Cuna Tsoxectu. [lepBas 09.10.2023 httos://m.edsoo.ru/Ff0c3d00
KOCMHUYECcKasi CKOPOCTb
Cuna ynpyroctu. 3akoH ['yka. Bec bu6muorexa [LIOK
12 Tena 11.10.2023 https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koappuuuent
13 Tpenus. Cuiia CONpOTUBIICHUS TTPU 16.10.2023 bubnmnoreka [JOK
NBIDKCHUU Tella B )KUAKOCTHU WA https://m.edsoo.ru/ff0c3f76
rase
[ToctynarensHoOe 1 BpalaTeabHOE
JBUKEHHE a0COIOTHO TBEPAOTO Eu6 OK
14 tena. MomeHT cuibl. [lmeyo cubl. 18.10.2023 nosmoreka L1
N https://m.edsoo.ru/ffOc41a6
YcnoBus paBHOBECHUS TBEPAOTO
Tena
NMiynbsc MaTepuanbHON TOUKH,
CHUCTEMBI MaTEPHAIIbHBIX TOYCK. bubnmnoreka [JOK
15 23.10.2023

Nmnynbe cunbl. 3akoH
COXpaHEHHS UMITYJIbCA.

https://m.edsoo.ru/ff0c43d6
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https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
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PeaktuBHOE ABHXKEHHE

16

PaGota u MOITHOCTD CHUIIBIL.
Kunernueckas sneprus
MaTepHuaibHOIi Touku. Teopema 00
W3MEHEHUU KUHETUYECKON
SHEPIrUu

25.10.2023

butmmoreka [IOK
https://m.edsoo.ru/ff0c4502

17

[ToTeHMaNbHAs SHEPTHUSL.
[ToTeHnmanbHast SHEPTUS YIIPYroO
ne(OpMHUPOBAHHON TPY>KUHBI.
[ToTeHumanbHast YHEPrUsl TEIA
BOJIM3M MTOBEPXHOCTH 3eMIIU

06.11.2023

but6mmoreka [IOK
https://m.edsoo.ru/ffOc461a

18

IToTennuansHrle U
HENOTEHIMAJIbHEIE CHIIBL. CBA3b
paboThl HEMOTEHIMATBHBIX CHII C
M3MCHCHHEM MEXaHHYSCKOU
SHEPIUH CUCTEMBI T€J. 3aKOH
COXpAHEHHUS MEXaHUYECKOM
SHEPTUHN

08.11.2023

bubnunorexa LIOK
https://m.edsoo.ru/ff0c478c

19

JlaGoparopnast pabota
«HccnenoBanue cBsi3u pabOThHI
CHJIBI C U3MCHEHUEM
MeXaHMYECKO# SHEPruM Teia Ha
IPUMEPE PACTIKEHUS PE3HHOBOTO
KTyTa»

13.11.2023

20

KonTponbhas pabota o teme
«Kunematuka. J{unamuka. 3aKOHBI
COXPAaHCHUS B MECXaHUKEY

15.11.2023

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74
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21

OCHOBHBIE TIOJIOKCHHUS
MOJICKYJ'ISIPHO'KI/IHCTI/I‘IGCKOI\/’I
TCOPHU. BpOYHOBCKOC JABHXXCHUC.

Auddysus

20.11.2023

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrtep IBHKECHUS U
B3aUMOJICICTBUS YaCTHI]
BelecTBa. Mojenu cTpoeHus
ra3oB, JKUAKOCTEH U TBEPIBIX Tell

22.11.2023

23

Macca monekyn. Konuuecto
BemiectBa. [locTostHHass ABoraapo

27.11.2023

24

TennoBoe paBHOBeCHE.
Temnepatypa u e€ uzmepeHue.
[IIxana remnepatyp Llenbcus

29.11.2023

25

Wneanphelii raz3 B MKT. OcHoBHOE
ypaBHeHue MKT

04.12.2023

but6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AbconroTHas TeMrepaTypa Kak
Mepa CpeIHEN KUHETUYECKOM
SHEPTHH JIBHXKCHHS MOJICKYII.
YpaBHenue Menaeneena-
Knaneiipona

06.12.2023

bubmmoreka LIOK
https://m.edsoo.ru/ffOc511e

27

3akoH JlanmpToHa. ["'a30BbIC 3aKOHBI

11.12.2023

28

JlaGopaTopHas pabota
«HccnenoBanue 3aBUCUMOCTH
MEX1y IapaMeTpaMu COCTOSHUS
Pa3peKESHHOTO ra3a

13.12.2023

29

N3onpoueccs! B U1€aIbHOM rase u
uX rpauueckoe MnpeCcTaBIcHIe

18.12.2023

bubmuoreka [IOK
https://m.edsoo.ru/ff0c570e
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BuyTpenHss sHeprus
TEPMOJAMHAMHUYECKOI CUCTEMBI U
crocoObl €€ U3MEHEHUS.

bu6nunorexa LIOK

30 20.12.2023
KonnyecTBo TemioTsr u padora. https://m.edsoo.ru/ff0c5952
Bryrtpennssa sHeprus
OJTHOATOMHOTO HJICATHHOTO Ta3a
bubmuoreka [IOK
31 Buner Tennonepenain 25.12.2023 https://m.edsoo.ru/ff0c5c36
VY nenbHas TEMIOEMKOCTh
32 BeniecTBa. KoanuecTBO TEMIOTHI ) 97 12.2023 bubnuorexa [JOK
MpH Teruionepenaye. AanadaTHbIM https://m.edsoo.ru/ff0c5c36
MpoLecc
33 [lepBbiit 3aKOH TEPMOAMHAMUKH U 08.01.2024 bub6mmorexa LIOK
€ro NPUMEHEHHUE K U30IPOoIeCcCaM https://m.edsoo.ru/ffOc5efc
Heob6paTumocTs mporeccoB B G LOK
. noInoTeKa
34 mpupoze. BTopoit saxor 10.01.2024 https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKHU
[Mpuntun aevictBus u KITJT bubmuoreka [JOK
35 TETUIOBOM MAITHHBI 15.01.2024 https://m.edsoo.ru/ff0c600a
36 Huxn Kapro u ero KITJI 17.01.2024
37 DKOJIOTHYECKUE TTPOOIEMBI 99 01.2024
TETIOHEPTEeTUKN
O6o06maromuit ypox
bubnunorexa LIOK
38 «MonexymspHas ¢pusuka. OCHOBBI 24.01.2024 httns://m.edsoo.ru/ff0c6938
TEPMOIUHAMUKI
39 KonTponbhas pabora o teme 29.01.2024 bub6muorexa LIOK

«MonexynsipHas ¢puzuka. OCHOBBI

https://m.edsoo.ru/ff0c6a50
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TCPMOJAUHAMUKUN»

[TapooGpa3zoBaHue U KOHICHCAIIHS.

bu6mmorexa LIOK

4 1.01.2024
0 Hcnapenue u kunenune 31.01.20 https://m.edsoo.ru/ff0c63b6
AOCOTIOTHAS M OTHOCUTEITbHAS Bt LOK
nOIMOTEeKA
4l BIDKHOCTE B(js):[yxa. 05.02.2024 https://m.edsoo.ru/ff0c64d8
Hacwpimennsiit map
Teépnoe Teno. Kpucrammmyeckue
1 aMopQHBIe TeNa. AHU30TPOIHUS B LOK
5 nOJIMOTEeKA
42 CBOMCTB KpucTayioB. Kuakue 07.02.2024 httos://m.edsoo.ru/FOCE5H0
kpuctayabsl. CoBpeMEHHbIE
MaTepHabl
[InaBienne u KpUCTAIIM3ALIMS. Eu6 110K
HOJIMOTEKA
43 VY aenpHas TEILIOTA IJIaBJIEHU. 12.02.2024 httos://m.edsoo.ru/ff0c6708
Cyb6numarus
bubmuorexa [IOK
44 VYpaBHeHHE TEIIOBOIO OanaHca 14.02.2024 httos://m.edsoo.ru/F0c6820
DneKkTpusanus Ted. Eub 10K
. NOJIMOTEeKA
45 DnekTpuyeckuii 3apsia. [[Ba Buna 19.02.2024 httos://m.edsoo.ru/FfOcebec
INEKTPUIECKUX 3aPSI0B
[TpoBOAHUKY, TUINEKTPUKH U
46 MOJIYIPOBOIHUKU. 3aKOH 21.02.2024 bub6mmorexa LIOK
COXPAHEHUS JIEKTPUIECKOTO https://m.edsoo.ru/ffOc6bcc
3apsaa
B3zaumopeiictBue 3apsioB. 3aKOH Bu6 110K
. noInoTeKa
47 Kynoua. TOqujHHH 26.02.2024 https://m.edsoo.ru/ffOc6ced
ANEKTPUUICCKUHN 3apsiT
48 Hanpsix€HHOCTB 3JIEKTPUYECKOTO 28.02.2024 bubnuorexa [IOK
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nons. [IpuHuun cynepnosuuuu
3JIEKTPUUYECKUX Tosel. JInnun
HANPSHKEHHOCTH

https://m.edsoo.ru/ffOc6df2

49

Pabota cun snexkTpocTaTHuecKoro
noia. [Horenrman. PasHocts
HOTEHIIUATIOB

04.03.2024

bu6mmorexa LIOK
https://m.edsoo.ru/ff0c6f00

50

[TpoBOJHUKY U AUINEKTPUKH B
JIEKTPOCTATUYECKOM II0JIE.
JusnexTpudeckast IpOHUIIAEMOCTD

06.03.2024

butmmoreka [IOK
https://m.edsoo.ru/ff0c7018

51

OnexrpoéMkocTs. Konnencatop

11.03.2024

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7126

52

DIIEKTPOEMKOCTH IIIIOCKOTO
KOHJIEHCATOpa. DHEepPrus
3apsKEHHOr0 KOHJIEHCATOpa

13.03.2024

but6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopaTopnas pabora
"M3mepeHue 31eKTpOoEMKOCTH
KoHzeHcaTopa"

18.03.2024

54

[TpuHIMD AEHCTBUS U IPUMEHEHHE
KOHJIEHCATOPOB, KOMMUPOBAJIBHOTO
amnmnapara, CTpyMHOTro pUHTEpa.
DJIEKTpOCTAaTUYECKAs 3alUTa.
3a3zeMIIeHHe IJIEKTPOIPUOOpPOB

20.03.2024

55

DNEeKTpUUECKUN TOK, YCIIOBUS €T0
cymectBoBaHus. [I0CTOSHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma aJist
y4yacTKa UEenu

01.04.2024
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56

[NocnenoBarensHOE,
napasuieIbHOE, CMEIIaHHOES
COCJIMHEHHUE MTPOBOIHUKOB.
JlabopaTtopHas pabota «/3yuenne
CMEIIAHHOTO COSTUHCHUS
PE3UCTOPOBY

03.04.2024

bubmnorexa IHOK
https://m.edsoo.ru/ff0c74f0

57

Pa6ota u mourHOCTH
3JIEKTPUYECKOTr0 TOKA. 3aKOH
Hxoynsa-Jlenna

08.04.2024

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

58

3akoH OMa 1t TOJTHOM
(3aMKHYTOI) 3I€KTPUUECKOM LIETIH.
Kopotkoe 3ambIkanue.
JlaGopaTopHas pabota
«M3mepenune DJIC ucTouyHmKa TOKa
U €ro0 BHYTPEHHET O
COTIPOTUBIICHUS»

10.04.2024

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DJeKTpOHHAs MPOBOAMMOCTb
TBEPABIX METAJUIOB. 3aBUCHMOCTb
COINPOTHUBIICHUS] METAIIJIOB OT
TEMIIEpaTyphI.
CBepXIpoBOIUMOCTh

15.04.2024

60

DIIEKTPUYECKUH TOK B BAKyyMe.
CBoiicTBa 3JIEKTPOHHBIX TyYKOB

17.04.2024

61

[losyripoBOAHMKY, UX
COOCTBEHHAs M ITpUMECHasI
npoBoauMocTh. CBOMCTBA Pp—N-
nepexona. [lomynpoBogHUKOBEIE

22.04.2024

bubmmnorexa IHOK
https://m.edsoo.ru/ff0c84ae
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pubopHI

DJIEKTPUYECKUI TOK B pacTBOpaxX U

pacIiuiaBax 3JI€KTPOJIUTOB.

bubmnorexa IHOK

62 1 24.04.2024
DNEeKTPONUTHYECKAsT JUCCOIHATIHS. https://m.edsoo.ru/ff0c82ba
DnexTpoan3
DIEKTPUYECKUM TOK B raszax.

63 CaMOCTOSI TeIbHBIN I:I 1 29.04.2024 bub6mmorexa [IOK
HECaMOCTOSITEIIbHBIN Pa3psI. https://m.edsoo.ru/ff0c84ae
Mounnus. [Inazma
DreKkTpuueckre npudopsl U
YCTPOMCTBA M UX MPAKTUYECKOE bubnuoreka [IOK

64 1 06.05.2024
npuMmeHenue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH
O06o006mmarmuii ypok bu6mmoreka [JOK

65 1 08.05.2024
«ONEeKTPOITUHAMUKA) https://m.edsoo.ru/ff0c88be
KonTponbhas pabora o teme

66 <<3neKTpOCTaTI:IKa. [locTosiHHBIM 1 13.05.2024 bub6mmorexa LIOK
JJIEKTpUYECKUN TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3JIMYHBIX Cpeaax»

but6mmoreka [JOK

67 HroroBas koHTpopHAs paboTa 1 15.05.2024 httos://m.edsoo.ru/F0C8C56

68 PesepBHblIil ypok. O600maromuii 1 20.05.2024 bubmmorexa [LIOK
ypok 1o Temam 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YAEHUKA :

1.

®duznka, 10 kmace/ Msakume I'.4., byxoBueB b.b., Corckuit H.H. mon
penakmueit IlapdentreBoii H.A., Axuuonepnoe oOmectBo «M31aTeanCcTBO
«IIpocBemenue»

Coopnauk 3amad no ¢usuke. 10-11 xmaccel. (k yueObHukam I'.S.MskuimieBa
u.jap.), «M3narenbcTBo «IK3aMeEH»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA:

1.

Oduszuka. 10 kinacc: nunaktuyeckue matepuansl/ A.E. Mapon, E.A. Mapom,
«M3marenbetBO «/Ipodar

TemaTuueckue caMOCTOATENbHBIE M KOHTPOJIbHBbIE PadOThl 1Mo (¢usnke.10
kiacc. / O.W. I'pomuieBa, «3narenscTBO «IK3aMEH

®duznka. 3agaunuk. 10-11 kin.: Tlocodue nas obmieoOpazoBar. yUpekIeHU /
PeimkeBuu A. I1., «M3narensctBo «/Ipodar»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbHI U PECYPCbI CETH
HUHTEPHET:

1.

© oo N A

OTtkpeIThI Kiacc. CeTeBoe 00pa3oBaTeIbHOE COOOIECTBO.
http://www.openclass.ru/node/109715

Enunas koymeknus nudpoBbIX 00pa3oBaTeIbHBIX pecypcoB. http://school-
collection.edu.ru/catalog/

®denepanbHbId HEHTP UHPOPMALIMOHHO-00pa30BaTEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

Wutepuer ypok. http://interneturok.ru/ru/school/physics/

I'azera «1 cents0ps» MaTepuansl o gusuke. http://archive.1september.ru/fiz
Anunmanun pusndyeckux oonbextos. http://physics.nad.ru/

®uzuka 7-9. http://www.kursk.ru/win/client/gimn u http://www.kursk.ru/
XKusas ¢usuka: odyuaromias mporpamma. http://www.int-edu.ru/soft/fiz.html
. Ypoxku ¢u3uku ¢ ucnoib3oBanueM Murtepuera. http://www.phizinter.chat.ru/

10.dPwusuxka.ru. http://www.fizika.ru/
11.®usuka: Koiuiekus onsiToB. http://experiment.edu.ru/
12.Du3uKa: 3I€KTPOHHAS KOJUIEKIINS OIBITOB.

http://www.school.edu.ru/projects/physicexp

13.denepanpHbie TECTH 0 MexaHuke. http://rostest.runnet.ru/cgi-

bin/topic.cgi?topic=Physics

14. YckopeHue Tell. PABHOYCKOPEHHOE JIBUKEHUE TEI.

http://www.school363.1t.ru/disthttp://www.school363.1t.ru/
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