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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 YpPOBHS Ha YPOBHE CpeIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOXKEHUW M TPeOOBAaHMI K pe3ylbTaram
OCBOCHHSI OCHOBHOM 00pa3oBaTENbHOM Mporpammsl, mnpeactaBieHHbx B OI'OC
COO, a Takxke c¢ yudérom deaeparbHOl pabodeil mporpaMMbl BOCIUTAHUS U
KOHIICTIIIMU TIpenojaBaHus ydeOHoro mpeamera «dusnka» B 00pa3oBaTeIbHBIX
OpraHu3aIusaX Poccuiickoin Oenepanum, peanu3yIommx OCHOBHBIE
o0pa3zoBaTeabHbIE TPOTPAMMBI.

Copepxanne mporpaMMmbl 1Mo (u3MKe HAMpaBiIeHO Ha (HOPMHUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHBI Mupa oOydarommxcs 10-11 kiaccoB mnpu
oOydeHn” ux ¢usznke Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-AESATEIHLHOCTHOTO
nonxoxaa. IIporpamma no ¢usuke coorBerctByeT TpeboBanusiMm GI'OC COO k
IJIAHUPYEMBIM JTUYHOCTHBIM, TPEAMETHBIM M METalpPEIMETHBIM pe3yJibTaTaM
OoOy4eHMsI, a TaKXKE YYHUTHIBAET HEOOXOIMMOCTh peaJU3alUh MEKIPEIMETHBIX
CBA3€H (PU3UKU C €CTeCTBEHHO-HAYYHBIMU Yy4e€OHBIMH TmpeameTraMu. B Hel
OTIPEIENSIIOTCS OCHOBHBIC IIE€TW M3Yy4eHHs (U3MKK HA YPOBHE CPEIHETO OOIIETo
oOpa3zoBaHus, TJIAHUPYEMbIE PE3YJbTAaThl OCBOCHUS Kypca (DU3UKU: JTUYHOCTHBIE,
MeTarpeMeTHbIe, MpeMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no pusuke BKIIOYALT:

o INITAHUPYEMBIC PE3YJIBTAThl OCBOCHUS Kypca (U3MKKA Ha 0a30BOM YpOBHE, B

TOM YHCJI€ MPEIMETHBIC PE3YJbTATHI 110 TOJIlaM O0yUCHHUS;

e cojZiepKaHue yueoHoro npeamera «Ou3nkay mo rogaM 00 yueHHsI.

®du3rka Kak Hayka O HamOosiee OOIMX 3aKOHAX MPUPOJBI, BHICTyMas B
KauecTBE y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromieMm mupe. LIIKoabHBIN Kypc PU3NKU — cUCTEMOOOpa3yIomui
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB M SBJICHUM, H3ydaeMbIX XHMHCH, OHOJIOTHEH,
¢usnueckoir reorpadueld W acTpoHoMuen. lMcmomp3oBaHWE W AKTHBHOE
npuMeHeHHe (U3UYECKUX 3HAHUW  OmpeenseT XapakTep MW pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTHKH, TPaHCIOpTa, OCBOCHUS
KOCMOCA, TOJIyYEHHUsI HOBBIX MAaTe€pUalioB C 3aJaHHBIMU CBONCTBAMU WU APYTHUX.
N3yuenne (u3nku BHOCUT OCHOBHOM BKJIaJd B (POPMUpPOBAHHE €CTECTBEHHO-
HAY4YHOM KapTUHBI MHUpa OOydaromuxcs, B (opMHUpOBaHUE YMEHUN TPUMEHATH
HAyYHBIN METO/]] TO3HAHUS NP BHIMOJTHEHUU UMU YU€OHBIX UCCIEIOBAHUIA.

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



Hoes yenocmnocmu. B CcOOTBETCTBUM C HEW KypC SBJISETCA JIOTUYECKU
3aBEpPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCeX pa3fenoB (PU3MKH, BKIIOYAET KaK
BOTIPOCHI KJIACCUUECKOM, TaK M COBPEMEHHOMN (hU3UKHU.

Hoes cenepanusayuu. B COOTBETCTBUM C HEW Mmarepuan Kypca (U3UKU
o0beAMHEH BOKPYr (Qu3nueckux Teopuid. Beaymum B Kypce sBisieTcs
(opMupOBaHUE NPEICTABICHUNA O CTPYKTYPHBIX YPOBHSX MaTEpHH, BEUIECTBE U
noJe.

Hoes eymanumapusayuu. EE€ peanuzanusi mOpeanojarae€T HUCIOIb30BaHUE
T'YMaHUTAPHOTO TOTEHIHala (U3NYECKONM HayKH, OCMBICICHHE CBSI3M Pa3BUTHUS
¢u3ukun Cc pa3BUTHEM OOIIecTBa, a TakKkKe€ C MHUPOBO33PEHUYECKUMH,
HpPaBCTBEHHBIMH U SKOJIOTMYECKUMH MTPOOIIEMaMHU.

Hoess npuxnaomoit  manpasenennocmu. Kypc ¢dusukum npeamnosaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TEXHHYECKUX U TEXHOJOTHMYECKUX MPUIIOKEHUN
W3YYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuzayuu peanu3yercss MNOCPEACTBOM BBEIEHUS JJIEMEHTOB
COJIep)KaHMsI, TMOCBSAIIEHHBIX HSKOJOTMYECKHM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PAa3BUTUEM TEXHHKU M TEXHOJOTUW, a TakkKe OOCYXICHHS
npo0JIeM pallOHAIBHOTO MPUPOIOIOIb30BAHNS U IKOJIIOTUYECKOM 0€30MacHOCTH.

Crep:KHEBBIMU 3JIEMEHTAMHU Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOIIEro
oOpa3oBaHus SBIAIOTCS (hu3mueckue Teopuu (GOopMHpPOBAHUE MPEACTABIECHUN O
CTPYKTYpPE MOCTPOCHUS (PU3UYECKON TEOPUHU, POIH (PYHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX IMPEACTABICHUSAX O NPHUPOAE, TI'PaHMLAX
OPUMEHUMOCTH TEOPHUH, MJi1 ONUCAaHUS €CTECTBEHHO-HAyYHbIX SIBJICHUH U
IPOIIECCOB).

CHCTEeMHO-AESITENIbHOCTHBIN MOAX0 B Kypce (U3HKU peallu3yercs Mpexie
BCEro 3a CUET OpraHU3aldd SKCIIEPUMEHTAIBHON JEITeIbHOCTH O00YYaroIIUXCs.
Jlnst  Ga3oBoro ypoBHS Kypca (U3MKA — OTO HWCIOIB30BAHHE CHUCTEMBI
(pOHTANBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB M JIaDOpaTOpHBIX padorT,
KOTOpbIE B MporpammMe 1o ¢usnke oObEIUHEHBI B OOIIMI CNHMCOK YYEHUYECKUX
PAKTUYECKUX paboT. BhIeneHrne B yKa3aHHOM IepedyHe J1abopaTOpHBIX padoT,
OPOBOJUMBIX JJIi KOHTPOJSL W OLEHKH, OCYIIECTBISETCA Yy4YaCTHUKAMHU
0o0pa3oBaTeIbHOrO TMpollecca HCXOld U3 OCOOCHHOCTEM IUIAaHMpPOBAaHUSA U
ocHamieHus kabunera ¢Gusuku. Ilpu 3TOM oOecmeunBaercss OBIaFcHUE
OOy4YarOIIMMHUCS YMEHUSIMU NPOBOJUTH KOCBEHHBIE H3MEPEHUs, HCCIEIOBAHMS
3aBUCUMOCTEN (PU3MYECKMX BEIMYMH M TOCTAHOBKY ONBITOB IO IPOBEPKE
NPEAJIOKEHHBIX THIIOTES.

bonpiioe BHUMaHWE YIENSAETCS PELICHUI0 PACUYETHBIX U Ka4eCTBEHHBIX
3amad. IIpu 3TOM U1l pacyE€THBIX 3a7a4 MPUOPUTETOM SIBJIAIOTCS 3aJa4yM C SIBHO
3a1aHHOM (PU3UYECKOI MOJIENIBIO, MTO3BOJIAIOIINE NPUMEHITh U3YUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 pasjena Kypca, TaK W WHTETpUPYS 3HAHHS U3
pa3HbIX pa3zenoB. s KauyecTBEHHBIX 3a/1a4 MPUOPUTETOM SBIISIFOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NYECKHX SBICHUN M MPOIIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyrolue BbIOOpa (PU3MUECKON MOJeNnu sl CUTYyallud MPaKTHUKO-
OpPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsimu PDPI'OC COO k wmarepuaigbHO-
TEXHUYECKOMY OOECTICUCHHIO Yy4eOHOro Tipoliecca 0a30BbIi ypOBEHb Kypca
bU3MKHU HA YPOBHE CPEAHETO OOIIEro 00pa3zoBaHusl JOJKEH U3y4aThCsl B YCIOBUIX
NpeIMETHOro KaOuHeTa (U3MKU WM B YCJIOBHUSX HMHTEIPUPOBAHHOIO KaOWHETa
NPEeIMETOB €CTECTBEHHO-HAy4HOro IuKkiIa. B kxabunere u3umku NOHKHO OBITH
HeoOXoMuMoe JabopaTopHOE O00OpYyIOBaHHWE [Jisi BBIMOJTHEHUS YKa3aHHBIX B
nporpamMme mo Qpu3rMKe YYEHWIECKUX MPAKTUIECKUX PabOT M JEMOHCTPAIMOHHOE
o0opyioBaHuE.

JHlemoHcTpanimonHoe oOopyaoBaHue (GOPMHUPYETCS B COOTBETCTBHM C
NPUHIIATIOM MHHUMAJIBHOM JOCTAaTOYHOCTH W OOECIEYMBAET IMOCTAaHOBKY
MEPEUNCICHHBIX B TMporpaMMe MO (U3HKE KIOYEBBIX JEMOHCTPAIM s
UCCIIEIOBAHUSA  HM3Y4YaeMbIX SIBJIEHUH M  TPOILIECCOB, HOMIUPUYECKUX U
dbyHIaMEeHTabHBIX 3aKOHOB, X TEXHUYECKUX MPUMECHECHUIA.

JlabopaTtopHoe 00O0OpyJdOBaHHUE [Jisi YUYEHUYECKUX NPAKTUUYECKUX pabdoT
dbopMupyeTCs B BUAC TEMAaTHYCCKUX KOMIUIEKTOB M 00ECIIEUYHMBACTCS B pacuere
OJTHOTO KOMIUIEKTa Ha JBYX OOydYamoImuxca. TeMaTHYecKhe KOMILIEKThI
71a00paTOPHOTrO OOOpPYJIOBAHUS JIOJDKHBI OBITh IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U ITU(POBBIX MPHOOPOB, a TaK)KE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJI€ LIU(POBBIX J1a0OpATOPHUI.

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

e popMupOBaHME WHTEpPECAa M CTPEMJICHHUS OOyYaIHUXCA K HAyYHOMY
W3YYCHUIO TPUPOJIBI, PA3BUTHE WX HMHTEIUICKTYAIbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

e Pa3BUTHE MPEJCTABICHUN O Hay4YHOM METO/I€ MO3HAHUS U (OopMUpOBaHUE
HCCIIEIOBATEIHCKOT'0 OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;

« popMUpOBaHNE HAYYHOTO MHUPOBO33PCHUS KaK pe3yibTaTa U3ydeHUs OCHOB
CTPOEHUSI MaTepUH U PyH/IAMEHTAJIbHBIX 3aKOHOB (DM3UKH;

e popMupOBaHHME YMEHUH OOBICHATH SIBJICHUS C  HMCIOJIb30BAHHEM
bu3HUecKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTeIbCTB;

e popMUpOBaHUE TPEACTABICHUA O pOMU (PUBUKH IS Pa3BUTHSA JIPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUH.

JlocTikeHne 3TuX 1enei oOecreunBaeTcsl pelieHueM CIENYMUX 3a/1a4d B

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



e IPUOOpPETEHNE CUCTEMBI 3HAHUI 00 00IIMX (PU3UUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpUAX, BKIIOYAs MEXaHWKY, MOJEKYISIPHYI0 (U3HKY,
ANEKTPOAUHAMUKY, KBAHTOBYIO (PU3UKY U AIIEMEHTHI aCTPO(PHU3UKHY;

e popMupoBaHME yMEHUH TNPUMEHATH TEOPETHUECKHE 3HAHHUS  JiA
OOBsiICHeHUs (DU3UYECKUX SIBJICHUH B TPUPONEC W IS TNPUHATHS
MIPAKTUYECKUX PEUICHHUU B IIOBCEAHEBHOM KU3HU,

¢ OCBOCHHE CIIOCOOOB pEIICHUs pa3IUYHbIX 3aJad C SBHO 3aJaHHOU
dbusnyeckoil Moenblo, 3a1ad, MOJAPa3yMEBAIOIIUX CaMOCTOATEIHHOE
co3nanue GU3NIECKON MO/, aICKBAaTHON YCIOBHSM 33/1a4H;

e IOHMMaHHE (PU3UUYECKMX OCHOB U MPHUHILMIIOB ACHCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIIOTMYECKUX MPOIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIQZICHUE METOJAMH CAMOCTOSITEJIbHOIO IUIAHUPOBAHUS WM TPOBEACHUS
bu3MUeCKUX HKCIEPUMEHTOB, aHAJIM3a M HMHTEpIIpeTaluu HUH(POpPMAIIHH,
OIpeNIeTICHHsI TOCTOBEPHOCTH MOJIYyUYEHHOT0 PE3yIbTaTa;

e CO3JIaHHME YCIIOBUU IJIsl Pa3BUTHA yMEHHMHA MPOEKTHO-HCCIEI0BATEIHCKOM,
TBOPUYECKOM J1EATETbHOCTH.

Ha wu3ydenne ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE CpEIHEro OOIIEero
oOpazoBanus oTBoauTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B He/eN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIaObOpaTOpHBIX M
OPaKTUYECKUX paboT SBIAETCS PEKOMEHJOBAHHBIM, YUYUTENb JAeNlaeT BBIOOp
OpOBEACHUS JAaOOPATOPHBIX padOT M ONBITOB C Y4YETOM HMHIUBUIYaTbHBIX
0COOEHHOCTEM 00yJarOIUXCHI.



COAEPKAHUE OBYUYEHUSA

Pa3nen 1. ®u3nka v MeTOAbI HAYYHOI'0 MO3HAHUSA

®usuka — Hayka o npupoxe. HayuHble mMeTonbl IO3HAHUSA OKPYKAIOLIETO
mupa. Poib 3KCnepuMeHTa W TEOpUM B IPOLECCE II03HAHUA IPUPOJBI.
DKCnepuMeHT B U3HKE.

MonenupoBanue (uU3MUECKUX SIBJICEHUNA M TpoueccoB. HaydHbie rumoresbl.
@dusnuecKkre 3aKOHbl U TEOpHUH. ['paHMIIBI NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponbe u Mecto ¢u3uku B GOpMUPOBAHHWU COBPEMEHHON HAYyYHOW KapTHUHBI
MUpa, B MPAKTUYECKON AEATEIBHOCTH JIFOICH.

Jlemoncmpayuu

AHanoroBele U IHUQPPOBbIE H3MEPUTENbHbIE MPHUOOPHI, KOMIIBIOTEPHBIE
JATYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

MexaHnnueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JABUKEHHS.
Cuctema otcuéra. TpaekTopus.

[lepemerienne, CKOpOCTh (CpeIHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepUAIbHOW TOYKHU, HUX MPOCKIMU HA OCHU CHUCTEMbl KOOpIMHAT.
CroxeHue nepeMeIieHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABWXKeHHE. ['paduku
3aBUCUMOCTH  KOOPJMHAT, CKOPOCTH, YCKOPE€HMS, NYyTH U NEPEMEIICHUA
MaTepUuaJbHON TOYKHA OT BPEMEHH.

CBoboaHoe najzieHre. Y CKOpeHHe CBOOOTHOTO A ICHHUS.

KpuBonunennoe  nBukeHue. J[BMKEHHE  MaTepUalbHOW TOYKM IO
OKPYXHOCTH C MMOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JTUHEUHAA
ckopoctk. [lepron u yactora oOpamienus. LleHTpocTpemMuTenbHOE YCKOPEHHUE.

TexHudyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBU)KEHUE CHAPSIOB, LIEMTHBIC U PEMEHHBIE MTEPEIaAdH.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTUK
JBHKCHUSI.

[IpeoOpazoBanne TBMKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AYX€ U B Pa3pEeKEHHOM IMPOCTPAHCTBE.

HaGntonenne aBwxeHUs Tena, OPOIIEHHOIO IMMOJA YIJIOM K TOPU30HTY H
TOPU3OHTAIBHO.

N3mepenne yckopeHus: CBOOOTHOTO TaICHHUS .

Hamnpagnenune ckopocTy Ipu ABMKEHUHU 1O OKPYKHOCTH.



Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

N3ydeHne HEpaBHOMEPHOTO JABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOpOCTH.

UccnenoBaHne COOTHOLIEHHS MEXAY NYTSMH, MPOUACHHBIMU TEJIOM 3a
MOCJICIOBATENILHBIC PAaBHBIE TMPOMEXKYTKM BPEMEHUM NIPU PABHOYCKOPEHHOM
JIBUYKEHUHU C HAYAJIbHOU CKOPOCTBIO, PABHOM HYIJIIO.

N3yueHne nBUKEHHS IapUKa B BA3KOW )KUIKOCTH.

N3yuenne nBuxeHus Tena, OpoieHHOro TOPU30HTANIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocurenbHOCcTM  [anmunes. lIlepBelii  3akoH  HbroToHA.
NuepuumanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipununun cynepno3unmu cui. Bropoit 3akon HeroToHa
IUIsl MaTepuaabHOM TOUKHU. Tpetuil 3aKkoH HproToHa 111 MaTEpUAIbHBIX TOYEK.

3akoH BcemupHoro TtsaroreHus. Cuma Tsbkectu. IlepBas kocMuueckas
CKOpOCTb.

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

Tpenune. Buasl Tpenust (mokosi, CKoJbxkeHus1, kauenus). Cuma tpeHusi. Cyxoe
Tperue. Cuiia TpeHUs! CKOJIBKEHUS U cuila TpeHus nmokos. KoaddunueHt tpeHus.
Cuna conpOTUBIICHUS NPU IBUKEHUU TEJA B KUJKOCTH WU rase.

[TocTtynaTenpHOE U BpalaTeabHOE JBIKEHHE aOCOMIOTHO TBEPAOTO Tea.

MoOMEHT cuibl OTHOCUTEIBHO OcH BpameHus. llnedo cuibl. YcmoBus
paBHOBECHS TBEPLAOIO TENA.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHCHHE: MOAIINITHUKH,
JBM)KEHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne nHEepIUH.

CpaBHeHHE MacC B3aUMO/IEHCTBYIOIIUX TEJl.

Bropoii 3axkon HerotoHna.

N3mepenue cui.

CnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Aeopmariuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM NMOABEME U MaJICHHUM.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUEHUS U CKOJIbKEHUSI.

VYcioBus paBHOBecHs TBEPAOro Tena. Buapl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3yuyenue nBmxeHus: Opycka 1o HaKJIOHHOM TUIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYT'OCTH, BO3HUKAIOIIMX B MPYKHUHE U
PE3MHOBOM 00pasIie, OT ux AehOopMalnH.



UccnenoBanue yciaoBUMl paBHOBECHS TBEPAOrO TeEJa, HMMEIOLIETO OCh
BpaLlCHUS.

Tema 3. 3akonvl coxpaneHus 6 MexaHuke

Nmnynse MatepuanbHOW TOYKU (Tena), CHUCTEMbl MaTE€pUANIbHBIX TOYEK.
Nmnynbe cUIbBl 1 U3MEHEHUE HUMIYJIbCAa TeNla. 3aKOH COXPAHEHHUS HMITYJIbCA.
PeaktuBHOE BMKEHME.

Pabora cunbl. MOIIHOCTH CHJTBI.

Kunernueckass sHeprusi MarepuanbHO Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOU YHEPIUH.

[ToreHnmanpHas SHEpPrusl. [ToreHumanbpHas SHEPrus YIIPYro
nebopMupoBaHHON  TpykuHbl.  [loTeHIManpHash  dSHeprus Tena  BONHM3U
NOBEPXHOCTH 3EMJIH.

[loTeHUMaIbHBIE W HEMOTEHUHUAIBbHBIE  CHJIBL. CBsi3b  paboTHI
HEMOTEHUHUAJIBHBIX CUJI C M3MEHEHUEM MEXaHMYECKON SHEPruM CHCTEMBI TEll.
3aKOoH COXpaHEHUS] MEXaHUYECKOM YHEPTHUU.

Ynpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4yeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
IIPY>KUHHBIA UCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTrBHOE NBMXKEHUE.

[Tepexoa moTeHIMATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3yuenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJHWHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanne cBsi3W pabOTHl CHIIBI ¢ U3BMEHEHUEM MEXaHUUYECKOW DHEPruu
TeJla Ha IPUMEPE PACTSIKEHHS PE3UHOBOIO XKI'yTa.

Pasznen 3. MosekyasipHas pu3uka 1 TEpMOAUHAMHMKA

Tema 1. Ocnogbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETUUECKOM TEOPUU M MX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. Juddysusa. Xapakrep IBUKEHUS U
B3aMMOJICMCTBUSL YaCTHI] BelIeCTBA. MOAENM CTPOEHHUS Ta30B, XKUAKOCTEU H
TBEPJIBIX TEJI U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeneid. Macca u
pa3Mepbl Mosiekyil. KonudectBo BemectBa. [locTosinHas ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u €€ usMmepenue. lllkana Temmeparyp
Llenbcus.

Mogens upeanbHoro raza. (OCHOBHOE ypaBHEHUE  MOJEKYJISIPHO-
KHHETUYCCKOW TEOPHUU HJICAJIbHOrO Ta3za. AOCOIOTHas TeMmIepaTrypa Kak Mmepa
CpEIHEM KWHETUYECKOW SHEPruy TEIUIOBOrO JABMKEHMS 4vacTtull rasa. l[llkana



temrieparyp KensBuna. I'azoBbie 3akoHbl. YpaBHeHue MenneneeBa—KnanenpoHna.
3akoH JlanpTroHa. M3omponecchl B UACATBHOM Tra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTtBa. ['paduueckoe mnpencTaBieHne H30MPOLECCOB: H30TEPMa, H30X0pa,
u3obapa.

TexHuueckne yCTpOHCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHUN.

OmnbITh 110 U PYy3UH )KUIKOCTEH U Ta30B.

Mopens OpOyHOBCKOT'O JBHKCHHUS.

Mognens onbita LTepha.

OnebITHI, JTIOKa3bIBAOIIIHE CYILIECTBOBAHUE MEXMOJIEKYIISIPHOTO
B3aUMOJEHCTBHUS.

Monens, WIUTIOCTPUPYIOIIAs IPUPOAY AABJIECHMS ra3a Ha CTEHKH COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPaBHEHUE COCTOSHHS HJI€aJbHOIO Tasa,
U30IPOLECCHI.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

Omnpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAT€ HA OCHOBE M3MEPEHUI
00BbEMa KOMHATBHI, IABJICHUS U TEMIIEpaTyphl BO3/1yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocroebl mepmoouHamuKku

TepMoauHamuueckas cucrema. BHYTpEHHsASI 3HEpPrus TEPMOIAUHAMUYECKOU
CUCTEMBI U criocoObl e€ u3meHeHusi. KonnuectBo TerioTsl U padbora. BHyTpeHHss
SHEprus  OAHOATOMHOIO  WJAEAIBHOro  rasza. Buuael  Temionepenayu:
TEIUIONPOBOIHOCTh, KOHBEKLIHS, U3Jy4YEHUE. Y IeJbHasl TEIIOEMKOCTh BELIECTBA.
KonudecTBo TemioThl Ipu Terionepeaaye.

[Tonsitue 06 amuabatHom mpouecce. I[lepBblii 3aKOH TEPMOJIMHAMUKHU.
[IpuMeHeHne nepBOro 3akOHa TEPMOJMHAMUKHM K u3onpoueccaMm. I'paduueckas
UHTEpIpeTanus padoThl rasa.

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

TennoBele  MammHbl.  [IpuHUOUNBL ~ AEWCTBUS  TEIJIOBBIX  MAIIWH.
IIpeoOpa3oBanmsi ’HEPrHMM B TEIUIOBBIX MamuHax. KosdduuueHnt mnoae3Horo
nevctBust TermoBod MamuHbl. [{ukn KapHo u ero xosdduiveHT mosie3Horo
NENCTBUSA. DKOJIOTMYECKHUE MPOOJIEMBI TEIIOIHEPTETUKH.

TexHu4yeckne YCTPONCTBA U MPAKTUYECKOE MPUMEHEHUE: JBUTATEIb
BHYTPEHHETO CTOpaHMsI, OBITOBOW XOJIOAMIBHHK, KOHJIUIIHOHED.

Jlemoncmpayuu



N3MeHeHre BHYTpPEHHEW J3HEpPruM Teja IMPH COBEPIICHUH pPabOThl: BHUIET
npoOKu u3 OYTBUIKM TOJ JEUCTBHEM CXaToro BO3[yXa, HarpeBaHue ddupa B
JaTyHHOU TpyOKe MyTEM TpeHus (BUICOEMOHCTPAITH).

N3MeHeHne BHyTpeHHEN SHEPTruu (TeEMIIepaTyphl) Tea Mpu Terionepeaaye.

OnplIT 1o anuabaTHOMY paclIMPEHUI0 BoO3Ayxa (OMBIT € BO3AYLIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENSI BHYTPEHHEr0 CrOPaHHUs, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3mepenue yaenpHON TENIIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazosvie nepexoont

[TapooOpa3zoBanue u koHneHcarusi. VMcnapenue u kuneHue. AOCONOTHAS U
OTHOCHUTENIbHASL BIIAXKHOCTh BO3AyXa. HacellleHHbIM map. YAenbHas TeIoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATyPhI KATICHUS OT JAaBJICHHUS.

Teépmoe Teno. Kpucramnmuyeckue u amopdHbie Tena. AHU30TPONHS CBOWCTB
kpuctamioB. Kuakue kpucrtawibl. CoBpemeHHble Marepuanbl. [lnaBnenune u
KpUCTa/Ii3aus. Y nenpHas Tersiora miasiaeHus. Cyonumans.

YpaBHEHHE TEIIOBOTO OajaHca.

TexHudyeckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETp U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHU MOJYYEHUS] COBPEMEHHBIX MAaTE€pUAJIOB, B
TOM YHCJIE HAHOMATEPUaIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoJCTBa HACBIIIEHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUHU.

CniocoObl u3MepeHus BIaXKHOCTH.

HaGmronenue HarpeBanus U MiaBJIeHUs KPUCTAUTMUECKOTO BEIIECTBA.

JleMoHCTpanys KpUCTaIOB.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuvl

N3MepeHne 0THOCUTENBHOM BIIA)KHOCTH BO3yXa.

Pasznea 4. JinekrpoauHamMuka

Tema 1. dnexkmpocmamuxa

OneKkTpu3anmsi Tel. OJIEKTPUYECKUM 3apsan. JBa Buaa JIIEKTPUUYECKUX
3apanoB. [IpoBOAHUKH, TUANIEKTPUKUM M TOJYNPOBOAHUKU. 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akod Kynona. TodeuHblil aneKTpuyecKuil 3aps.
Onektpuueckoe mnone. Hanpsok€HHOCTh  dnexkTtpuueckoro  mois.  [IpuHiun
CYNEpIO3ULIUH DJIEKTPUUECKUX ToJieH. JIMHUKM HanpsyKEHHOCTU 3JIEKTPUUYECKOTO
HOJIS.



PaGora cun  anekrpocraruueckoro  mnois.  I[lorenmuman.  Pa3HocTb
noreHuuanoB. [IpOBOAHUKM U JAUDIIEKTPUKH B DJIEKTPOCTATUYECKOM IIOJIE.
JnanekTpuyeckas NpOHUIAEMOCTb.

DNeKTpoEMKOCTh. KoHaeHcaTop. DIeKTpOEMKOCTh TNIOCKOrO KOHJIEHCATOpA.
DHEPrus 3apsSKEHHOr0 KOHAEHCATOPA.

TexHuuecKkne yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHME: 3JIEKTPOCKOIL,
ANEKTPOMETpP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3eMJICHHE JJIEKTPOIPHUOOPOB,
KOHJIEHCATOP, KONMPOBAJIbHBIN aIapar, CTPYUHBIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M IPUHIMII IEUCTBUS IEKTPOMETPA.

B3aumopelictBre HaNEKTPU30BAHHBIX TEI.

DIIEKTPUUYECKOE TOJIE 3aPSIKEHHBIX TEIL.

[IpoBOAHUKH B AIEKTPOCTATUYECKOM MOJIE.

DIIeKTpOCTaTUUECKas 3aIIUTa.

JIA3TIEKTPUKY B SJIEKTPOCTATHYECKOM TIOJIE.

3aBACHMOCTb  DJIEKTPOEMKOCTH ILIOCKOrO KOHJAEHCaTopa OT ILIOUaan
IJIACTUH, PACCTOSHUSA MEXK1Y HUMH U JUDJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHIEHCaTopa.

Yuenuueckuii sxkcnepumenm, n1abopamopnule pabomuwl

N3mepenne 3neKkTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DJEKTPUYECKU TOK. YCIIOBHS CYIIECTBOBAHUS DSIEKTPUUECKOIO TOKA.
UcTtounnku Toka. Cuna toka. [I0CTOIHHBIN TOK.

Hanpsixenue. 3akon OMma 171 yyacTKa LEeTH.

DJIEKTPUYECKOE COIMPOTUBJICHUE. Y IEINbHOE CONPOTHUBIEHUE BELIECTBA.
[TocnenoBarenpHOE, MAPAILIEIBHOE, CMEIIAHHOE COCITMHEHNUE IPOBOJHUKOB.

Pabora oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MomHOCTB
ANEKTPUYECKOTO TOKA.

DJIEKTPOJABIKYIIAsA CUJIA U BHYTPEHHEE COINPOTUBJICHWE HCTOYHHMKA TOKA.
3akon Oma 11 MOJTHOM (3aMKHYTOM) 3nekTpudeckoil nenu. KopoTkoe 3aMbIkaHue.

DIJIEKTPOHHAsI ~ MPOBOAUMOCTH  TBEPABIX  METAJIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS METAIJIOB OT TeEMIIepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTpUUECKUN TOK B BakyyMme. CBOKCTBA ANEKTPOHHBIX ITYYKOB.

[TonynmpoBOgHHUKHY. CobOcTBeHHas u MIPUMECHAs MPOBOJIUMOCTh
noJaynpoBOAHUKOB. CBoiicTBa p—N-niepexoa. IlomynpoBogHUKOBEIE TIPHOOPHI.

OJIEKTpUYECKU TOK B  pacTBOpaXx M  paciulaBax  3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOUALINS. DJIEKTPOIH3.

DJIeKTpUUYECKU TOK B Ta3zax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
pa3psan. Monuus. [Inazma.



TexHuueckre yCTpOWCTBA M IPAKTUYECKOE MPHUMEHEHUE: aMIEPMETD,
BOJITMETP, pEOCTaT, HWCTOUYHMKU TOKA, OJJIEKTpPOHArpeBaTelibHbIe MPUOOPHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN THO/L,
TEPMUCTOPBI U (POTOPE3IUCTOPHI, MOTYINPOBOIHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

W3mepenne cuiibl TOKAa U HaIIPSIKEHUS.

3aBUCUMOCTb CONPOTUBIICHUS UWIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI,
IUIOIAIN MTONIEPEYHOI0 CEYEHUs U MaTepHraia.

CwmemanHoe cCoeTMHEHUE TPOBOAHUKOB.

[IpsiMmoe wW3MepeHHe BIEeKTPOABMXKYILIEW cuibl. KopoTkoe 3aMblKaHue
raJIbBAaHUYECKOr' 0 3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBHCUMOCTb CONPOTUBIIEHUSI METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JEKTPOIUTOB.

NckpoBoii pa3psa U IpOBOJIUMOCTb BO3/1yXa.

OnHOCTOPOHHSSI MPOBOAMMOCTD JUOJIA.

Vuenuuecxuii sxkcnepumenm, n1abopamopnule pabomuwl

N3ydeHne cMenmaHHOro COEAMHEHNS PE3UCTOPOB.

N3mepeHne 3JIeKTpOABUKYIIEH CHIIbI UCTOYHMKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBIICHUS.

Habmronenue anexrposnusa.

MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kjacce oCyIIeCTBISIETCS C
Y4ETOM COJAEPIKATENBbHBIX MEXKIPEIMETHBIX CBA3CH C KypCaMH MAaTE€MATHKH,
OMOJI0THH, XUMUH, Teorpaduu U TEXHOIOTUH.

Meoicnpeomemnvle noHsamusi, CBSI3aHHBIE C W3YyYEHUEM METOJIOB HAYyYHOI'O
NO3HAHMS: SIBJI€HHME, Hay4dHbIH (akT, rumoresa, (pusmyeckas BeIMYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIIEPUMEHT, MOAECIIUPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelmieHue CHUCTEMbl ypaBHEHWH, JuHEHHas QyHKUUA,
napabosna, runep6osa, ux rpaguKd U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKIIMU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPUIECKOE TOKAECTBO,
BEKTOPBI U UX POEKLNN Ha OCH KOOPAMHAT, CJI0KEHUE BEKTOPOB.

buonoecusa: mexannueckoe IBIKEHHE B XKMBOU mpupoze, auddysus, ocmoc,
TEIUIO0OMEH KUBBIX OPraHU3MOB (BBl TEILIONEpEaadH, TEMIOBOE PAaBHOBECHE),
ANIEKTPUYECKUE SIBJICHUS B KUBOU IIPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHNUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJSpPHAs Macca, TEIUIOBBIE CBOMCTBAa TBEPABIX TEN, XKUIKOCTEH WU
ra3oB, 3JIECKTPUYECKHE CBOWCTBA METAJUIOB, J3JIEKTPOJUTHYECKAs IHUCCOLMALMA,
rajbBaHHKA.

l'eocpaghus: BNaxHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.



Texnonozcus: npeoOpa3oBaHUE ABUKEHUN C HCIIONb30BAHUEM MEXaHU3MOB,
Y4ET TpPEHHUS B TEXHUKE, NOAIIUIIHUKH, HCIIOJIb30BAHUE 3aKOHA COXPaHEHUs
UMITyJIbCA B TEXHHUKE (pakeTa, BOJOMET M JpYrue), JBUTaTellb BHYTPEHHETO
cropaHusi, mapoasi TypOuHa, OBITOBOM XOJOAWIBHUK, KOHAUIIMOHEP, TEXHOIOTHUHU
NOJIyYEHNST COBPEMEHHBIX MATEpHUAIOB, B TOM YHWCJIE HAHOMAaTEpUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHHE AJIEKTPOIPHUOOPOB,
KCEPOKC, CTpyHHBIN MIPUHTED, AJIEKTPOHATIPEBATEIILHBIE puOOpHI,
AJIEKTPOOCBETUTEIbHBIE MPUOOPHI, raTbBaHUKA.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHET'O OBIIET'O OBPA30BAHUA

OcBoenne yueOHoOro mpenMera «®dusmka» Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBaHus (0a30BbI YPOBEHB) JOIAKHO OOECIEUUTh JTIOCTHUKEHUE CIEAYIOUTUX
JMYHOCTHBIX, METAMIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JINUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YNIBTAThl OCBOCHUS YUeOHOTO mpeamera «Du3nKay MOKHBI
OTpakaTb T'OTOBHOCTh M CIOCOOHOCTh OOYYarOUIMXCA PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEH MO3ULIUEN JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpMEHTAIlU{, TO3UTHUBHBIX BHYTPEHHUX  YOEXIEHUH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM I[EHHOCTSIM POCCHICKOTO OOIIEeCTBa, PaCHIUPEHUE >XU3HEHHOTO
ONbITAa U OMNbBITA JIEITEILHOCTH B MPOLIECCE PEaTM3allii OCHOBHBIX HAIPABICHUU
BOCIUTATEIbHOMN AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpasKIaHCKOro BOCIMTAHUA:

c(hOpMHPOBAHHOCTH TPAKIAHCKOHN MO3UIIMHA 00YUaIOIIErocs KaK aKTUBHOTO U
OTBETCTBEHHOI'O WJIEHA POCCUICKOro OOIIECTBA;

NPUHSATUE  TPATUIMOHHBIX  OOIIEYEIIOBEUECKUX T'YMAHUCTUYECKUX U
JNEMOKpPAaTUYECKUX LIEHHOCTEN;

FOTOBHOCTh BECTH COBMECTHYIO JIESATEIIBHOCTh B MHTEpPECAX TIPaXTAHCKOIO
o011ecTBa, y4acTBOBATh B CAMOYIPABJICHUH B 00pa30BaTENbHOW OpraHU3aluu;

YMEHHE B3aUMOJIEVCTBOBATh C COLMAIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
uX QYHKIIUSIMU U HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIEITENbHOCTH;

2) NIaTPHOTHUYECKOT0 BOCTIMTAHMUS:

c(hOpMHPOBAHHOCTh pOCCUICKOIN IpaK1aHCKOMN UJEHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHKECHUSIM
pPOCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHMS :

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHEHTUPYACH HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHCIIE B
NEATENbHOCTH YYEHOTO;

OCO3HAHHE JIMIHOTO BKJIAJ[a B TIOCTPOCHUE YCTONYMBOTO OYAyIIEro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIFOUAsS ICTETUKY HAYYHOTO TBOPYECTBA,
npucyuiero GuU3n4ecKoil Hayke;



5) TpyA0BOr0 BOCTIMTAHUSI:

UHTEpEC K pa3IMyHbIM cdepaM MNpoPecCHOHAIBHONU AESTENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKOM U TEXHUKOMN, YMEHHE COBEPIIIaTh OCO3HAHHBIN BHIOOD
Oynymiei mpodeccuu U peaan30BbIBaTh COOCTBEHHbBIE )KU3HEHHBIEC MJIAHbL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO M caMOOOpa30BaHUIO B 00JIaCTH
(Gbu3KMKU Ha TPOTSKEHUHU BCEU KU3HH,

6) 3K0JIOrM4ecKOro BOCIUTAHMSA:

c(hOpMUPOBAHHOCTb JKOJOTMUYECKOM KYJIBTYpPbl, OCO3HaHUE TJIOOATHLHOTO
XapakTepa PKOJIOTHUECKUX MpodieM;

IJIAHUPOBAHUE U OCYILECTBJIICHHUE JECUCTBUU B OKPYKAIOIIEH CpPelle HA OCHOBE
3HAHUS LEJIeH YCTOWUYNBOIO Pa3BUTHS YEIIOBEYECTBA;

pacuidpeHue OombITa JEATeTbHOCTH HKOJOTMUECKON HaNpaBiIEHHOCTH Ha
OCHOBE UMEIOIIMNXCA 3HaHUH 1o (PU3uKe;

7) HEHHOCTH HAYYHOI'0 TIO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS PU3NUECKON HAYKH;

OCO3HAaHHE LEHHOCTH HAy4YHON [EATEIbHOCTH, T'OTOBHOCTh B IPOLIECCE
U3ydeHus: (U3MKH  OCYIICCTBISATH  NPOEKTHYIO U HUCCIENOBATEIHCKYIO
NEeATebHOCTh UHANBUIYAIIBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUSA
baszoBble jlornuecKkue 1eicTBUA:
CaMOCTOATENTLHO  (OPMYJNIHMpPOBATH W AKTyalIM3UpOBaTh  MpoOIieMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
OMPENENATh IEJU JIeITEIbHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUU HX
JOCTHKEHUS;
BBISIBIISITh ~ 3aKOHOMEPHOCTH W MPOTUBOPEYMS B  PaccMaTpUBAEMBbIX
(bU3HIECKUX SIBIICHUSX;
pa3pabaThiBaTh IJIaH PEIICHHUs] TPOOJEeMbl C y4ETOM aHajlu3a MMEIOLIUXCS
MaTepHUaJbHbIX U HEMATEPUAJIbHBIX PECYPCOB;
BHOCUTb KOPPEKTUBHI B JIEATEIIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YIHTATOB
LEJISIM, OIIEHUBATh PUCKU MOCIIEICTBUIN AEATEIbHOCTH;
KOOPJMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSX  PEaJIbHOIO,
BUPTYaJbHOTO U KOMOMHUPOBAHHOI'O B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH KU3HEHHBIX MTPOOIIEM.
basoBble ucciaenoBare/ibCKHe AeHCTBHSA
BJIaJIETh HAYYHOU TEPMHUHOJIOTHEH, KIIOYEBBIMU TOHATUSIMH M METOJaMHU
bu3znuecKon HAyKU;



BJIAJICTh HaBBIKAMHU Y4EOHO-UCCIIEA0BATEIIBCKOW U MTPOCKTHOM JIEATEILHOCTH
B oOyactu (pU3MKH, CTOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIHBHOMY ITOUCKY
METOJIOB pElIeHUs 3a7ad (U3HUECKOTO COJEepKaHUs, MPUMEHEHHUIO Pa3TUYHBIX
METOJIOB ITO3HAHWSI,

BJIQJCTh BHJAMH JCATCIBHOCTH TIO TIOJIYYCHHIO HOBOTO 3HAHHS, €r0
UHTEpPIpETAlli, NPeoOpa3OBaHUI0 M TPUMEHEHUIO B PA3IUYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3/IaHNN YUYE€OHBIX MTPOEKTOB B 00JaCTH (DU3HKHU;

BBISIBIISITh TIPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJlM3UpOBATh 3ajady,
BBIJIBUTATh THUIIOTE3y €€ peIleHUs, HaXOAWTh apryMEHTHI IS JIOKa3aTelIbCTBa
CBOUX YTBEP)KIICHH, 3a/1aBaTh TapAMETPhl U KPUTEPUHU PEILICHHUS;

AHAM3UPOBATh TIONYYCHHBIC B XOJE PEIICHUS 3aJa4dl  Pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh X JOCTOBEPHOCTH, POTHO3UPOBATH M3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (HOpPMYJIHPOBATh COOCTBEHHBIC 3aJauyd B 00pa30BaTEIHHOU
TESTENHHOCTH, B TOM YHCIIC TIPH U3yUYeHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHHBATh IPHUOOPETEHHBIN OTIBIT;

yMETh TICPEHOCHTH 3HaHUS 1O (HU3UKEe B MPAKTHUYECKYIO 001acTh
KU3ZHENEATEITbHOCTH,

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC WJICH, MIPEJIaraTh OPUTHHAIBHBIC TTOIXOBI ¥ PEIICHUS;

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE ATbTEPHATUBHBIC PEIICHHSI.

PabGora ¢ undopmanmei:

BJIAJICTh HAaBBIKAMU TOJyYeHUS WH(POpMAIud (HU3UUECKOTO COACPKAHUS W3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh TIOWCK, aHAJIW3,
CUCTEMAaTH3alMI0 ¥ WHTEPIPETANNI0 WHPOPMAIUU PAa3INYHBIX BHIOB U (POpM
IPEICTaBIICHNS;

OIICHUBATh JOCTOBEPHOCTH HH(OPMAITUH;

UCIIONIb30BaTh  CpeACTBA  HWHGOPMAIIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTHIA B PENICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX M OPTaHU3AIIMOHHBIX
3a1a9 ¢ CcOOMIoJieHHeM TpeOOBaHUN HProHOMHUKH, TEXHUKH O€30IacHOCTH,
TUTHCHBI, PECypcOCOCpEeKCHHsS, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OPMaIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCTHI (DPU3MUYECKOTO COJEp)KaHUS B Pa3IUYHBIX (opmarax c
y4€TOM Ha3Ha4YCHHS WH()OPMAIIUU | TIEJIEBOM ayTUTOPHUH, BBIOUpAsi ONTUMATIBLHYIO
dbopMy TIpeICTaBICHUS U BU3yaJTU3AITHH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHA:
OCYHIECTBJISATh OOIIEHHWE Ha Yypokax (U3MKM W BO BHE-YPOUHOH
NEeSATENbHOCTH;



pacro3HaBaTh MPEANOCHUIIKM  KOH(GIUKTHBIX CUTyallud HW  CMsT4arh
KOH(DJIMKTHI;

Pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHUsI C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/CTB;

MIOHMMAaTh U HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIAWBUAYaIbHOU
paboTHI;

BBIOWpATh TEMAaTHKy M METOJIbI COBMECTHBIX NEUCTBHA C Y4ETOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN Ka)JOr0 YJICHA KOJJIEKTUBA;

NpUHUMATh I[€1M COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUA II0 €€ JIOCTUKECHHUIO: COCTaBJAThH IUIAH JICHCTBHM,
pacupenensaTh poiu ¢ Y4ETOM MHEHHH YYaCTHHKOB, OOCYXIaTh Pe3yJIbTaTh
COBMECTHOM paboThI;

OIICEHUBATh KA4e€CTBO CBOEro BKJIaJa M KaXKIOr0 y4YaCTHMKA KOMAaHIbI B
o0IIMiA pe3ysbTaT Mo pa3padoTaHHBIM KPUTEPUSIM;

peyiaraTb HOBBIE MPOEKTHI, OICHWBATh HJAEU C TMO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIISITh TTO3UTUBHOE CTPATErMYECKOE TOBEICHUE B Pa3IMYHBIX
CUTYaIMSIX, TPOSABIIATH TBOPYECTBO U BOOOpaKEHNE, ObITh MHUITUATUBHBIM.

PerysiTuBHBIE YHUBEpPCAJIbHbIE yueOHbIE TeiiCTBUS
Camoopranusanus:

CaMOCTOSITENTFHO OCYIIECTBJISATh MO3HABATENbHYIO ACSITENFHOCTh B OOJACTH
GU3MKH W aCTPOHOMHH, BBISBISITH MPOOJIEMBI, CTaBUTh M (HOPMYIHPOBATH
COOCTBEHHBIE 3aJ1a4H;

CaMOCTOSITENTFHO COCTAaBJISATh IUIaH PEIICHUS PACUYETHBIX U KaueCTBEHHBIX
3aj1ad, MJIaH BBIMOJHEHUS MMPAKTUIECKONW paboThl ¢ YUETOM MMEIOIIHNXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEN U MPEIOYTEHUIH;

JlaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;

paciupsTh paMK1 y4eOHOT0 IpeIMeTa Ha OCHOBE JTMUHBIX MPEINOUTEHU;

JieNlaTh  OCO3HAHHBIA BBIOOp, apryMEHTUpOBaThb €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTD 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO JPYAUIMH B 00JacCTH
($U3MKH, TOCTOSTHHO MOBBIIIATH CBOW 00pPa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIHOHATbHBIN HHTE/UIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTUBBI B JESITEIBHOCTD,
OLIEHWBATh COOTBETCTBUE PE3YNIbTATOB IIEIISIM;

BJaJeTh  HABBIKAMU  TIO3HABaTeNIbHOM  pedrexkcun Kak  OCO3HaHUS
COBEpIIAEMbIX JEHCTBUII M MBICIUTENBHBIX MPOLECCOB, HX pE3YylbTaTOB U
OCHOBaHUIA;



UCIIOJIb30BaTh MPUEMBI peIIEeKCUH ISl OLICHKH CUTYaIlMH, BHIOOpAa BEPHOTO
pEIlICHHUS;

YMETh OIICHUBAaTh PUCKH U CBOEBPEMEHHO IPUHUMATh PEIIEHUS TO0 HX
CHIKCHHUIO;

NPUHUMATh MOTHUBBI W apryMEHTBI JPYIHMX TIPU aHAJM3Ee pPEe3yIbTaTOB
NeSITeNbHOCTH;

NPUHUMATH ce0sl, TOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA,;

NPUHUMATh MOTHUBBI W apTyMEHTBI JPYIHMX TIPU aHAW3e pPe3yIbTaTOB
NESATENHHOCTH;

pU3HABATh CBOE MPABO M MPABO JPYTUX HA OMIMOKH.

B mporecce qocTmwkeHUs TUYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMBI
no ¢u3uKe i1 YPOBHA CpeaHero oOimiero oOpa3oBaHUs Yy OO0ydYaroIIuXCs
COBEPILEHCTBYETCS AMOIMOHAJIHBIN UHTEJJIEKT, pe/Ioiaraloun
c(hOpMHPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOYAIONIETO CITIOCOOHOCTh TOHUMATh CBOE AYMOIIMOHAIILHOE
COCTOSIHUE, BUCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW IMOIMOHATILHOM cephl,
OBITh YBEPEHHBIM B ceOe;

CaMOpEryJIMpPOBaHUs, BKIIOUYAIOIIETO CAaMOKOHTPOJb, yYMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEICHHE, CIIOCOOHOCTh aManmTUPOBAThCS K
AMOIMOHAIILHBIM U3MEHECHHSIM M TIPOSIBIISATh THOKOCTH, OBITH OTKPBITBIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO eI U
yCrexy, ONTUMHU3M, WHUIIMATUBHOCTb, YMEHHE JCHCTBOBATH MCXOMSl U3 CBOUX
BO3MOXKHOCTEH;

AMIIATHH, BKIIOYAIONIECH CIIOCOOHOCTh IIOHUMATh AMOITMOHAIEHOE COCTOSHUE
JIPYrUX, YYUTBIBATh €ro TMpPH OCYIIECTBIEHUU OOUIECHUS, CIOCOOHOCTh K
COUYYBCTBHUIO U CONIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BBICTPAUBATH OTHOIIICHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemaTh KOH(IUKTHL.

INPEIMETHBIE PE3YJIBTATBI

K xoniy obyuenuss B 10 kJjacce mNpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh COPMHUPOBAHHOCTH Y OO YJAIONTHUXCST YMEHHM:

JEMOHCTPUPOBATh Ha IpUMEpax poJib U MecTO (pu3uku B (HOPMUPOBAHUH
COBPEMEHHOW HAy4YHOW KAPTHHBI MHpPA, B Pa3BUTUH COBPEMEHHOW TEXHUKH H
TEXHOJIOTHH, B TPAKTUUECKOUN AEATEIbHOCTH JIFOEH;

YYUTBIBATh TPAHUIIBI TPUMEHEHHS M3YYCHHBIX (U3UUYCCKUX MOJICIICH:
MaTepuajabHas TOYKa, HHEpIMaIbHasl CHCTeMa OTcuéTra, abCOIIOTHO TBEPIOE TEIIO,
UJICaTbHBIN ra3, MOJIEIU CTPOEHHUS Ta30B, )KUAKOCTEH U TBEPIBIX TEJ, TOUYCUHBIN
AJIEKTPUYECKUN 3apsil PU pelieHnU (PU3NUECKUX 3aj1ay;



pacro3HaBaTh (pU3MYECKUE SIBICHUS (IIPOIECChI) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAaHHMKH, MOJIEKYJISPHO-KHHETUYECKON TEOpUU CTPOCHHS BEIIECTBA U
ANEKTPOJMHAMUKH:  PaBHOMEPHOE U  PAaBHOYCKOPEHHOE  MPSIMOJIMHEWHOE
JBIDKEHUE, CBOOOTHOE TaJeHUE TeJ, ABWKEHUE 110 OKPYKHOCTH, WHEPITHS,
B3auMojieicTBHUE Tel, Tuddy3us, OpOyHOBCKOE IBMKEHHUE, CTPOCHUE JKUJIKOCTEH
U TBEPABIX Tell, U3MEHEHNE 00BEMa TeJ IIPU HarpeBaHUU (OXJIAXKIACHUH), TETJIOBOE
paBHOBecHE, WCHApEeHHE, KOHJCHCAIMS, IUIABJICHUE, KPUCTAJUTH3AIUs, KHUIICHHE,
BJIQ)KHOCTh BO3/yXa, MTOBBIIICHUE TABJICHUS Ta3a MPH €ro HarpeBaHWU B 3aKPHITOM
cocylle, CBSI3b MEXKAYy IapaMeTpaMu COCTOSIHHMS Traza B H30IpoIleccax,
ANIEKTPU3AIUS TEN, B3aUMOJICHCTBUE 3aPS/IOB;

ONHCHIBATh MEXAHWUYECKOE JBIDKCHUE, WCIIONB3YS (DU3MYECKUE BEIUYWHBI:
KOOpJMHaTa, MyTh, MEpEeMElIEeHUuEe, CKOPOCTh, YCKOpPEHHE, Macca Teja, Cua,
UMITYJIbC TeJa, KHHETUYECKasi dHEprusi, MOTEHLUAIbHAs SHEPTUsl, MEXaHUYecKas
pabora, MexaHWuYecKash MOIIHOCTh; TPH ONUCAHWU TPABWIBHO TPAKTOBAThH
(GU3HYECKNI CMBICT HCIOIB3YEMbBIX BEIMYMH, WX OOO3HAYCHHS ¥ €IUHUIIBI,
HaXOJUTh (POPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIUYUHY C JAPYTHUMH
BEIUYMHAMMU;

ONKCHIBATh M3YyUYCHHBIE TEIUIOBBIE CBOMCTBA TEM M TEIIOBBIC SIBICHHUS,
UCTIONB3Ys (U3WYECKUE BEIWYWHBI: JJTAaBICHHWE Tas3a, TeMIeparypa, CpEIHSs
KMHETUYECKAsl SHEPTHsI XaOTHUECKOT'0 JABMKCHUS MOJIEKYJ, CPEIHCKBAIpaTUIHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOThI, BHYTPEHHsSI JHEprusi, padbora rasa,
KO3 (UIIMEHT TOJIE3HOTO JEUCTBHSI TEIJIOBOTO JIBUTATENsl; TMPU OIMHMCAHUH
NPAaBWIBHO TPAKTOBaTh (U3MUECKUH CMBICT HCIONB3YEMBIX BEIUYHH, WX
00O3HAaUeHUs W EAWHMIBI, HAXOAUTh (OPMYJBI, CBS3BIBAIONIME JaHHYIO
(bu3MUYECKyI0 BEIMUMHY C IPYTUMU BeJIMYNHAM;

OIKCHIBATh U3YYCHHBIC AIEKTPUUECKHNE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
sBJICHHUS (TIPOIIECCHI), UCTIONB3Ys (PU3NYECKUE BEITUYHMHBI: DJICKTPUUSCKHUA 3aps,
AJIEKTPUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIs, MTOTEHIIUAN, PA3HOCTh MOTEHIIUATIOB;
Opy ONUCAHUM TPABWIBHO TPaKTOBaTh (PUIMYECKUNA CMBICH HCIHOJIb3yEeMbIX
BEIMYMH, WX OOO3HAUCHWUS W CIWHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
TaHHYI0 (U3HYECKYIO BEIHYHUHY C IPYTUMH BEIIMYNHAMU;

aHAIM3UPOBATH (PU3UYECKHE TMPOIECCHl U SBJICHUS, UCIIONIB3Ys (PU3NYECKHE
3aKOHBI M MIPUHIIMIIBL: 3aKOH BecemupHoro tsarorenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHWS MEXaHWYeCKOW DHEPruH, 3aKOH COXPaHEHHUS WMITYJIbCa,
NPUHIAI CYTEPIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHUCTEM
0TCuéTa, MOJEKYISPHO-KMHETHUYECKYI0 TEOPHUI0 CTPOCHMS BEIECTBA, Ta30BbIE
3aKOHBI, CBSA3b CPEHEW KMHETHUECKOW SHEPTHH TEIUIOBOTO JBMKEHUS MOJIEKYT C
aOCOJIIOTHOM TeMIlepaTypoH, MEePBbIi 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPaHCHHUS
AJIEKTPUYECKOro 3apsiia, 3akoH KyloHa, mpu 3TOM pasiuyarh CJIOBECHYIO



(GOpMyIHpPOBKY 3aKOHa, €r0 MaTEMaTUYECKOE BBIPAXKEHUE U YCIOBUS (IpaHULIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TPUHIMIBI JEHCTBUS MalllMH, TPUOOPOB W
TEXHUYECKUX YCTPOMCTB; Pa3ivyaTh YCIOBHUA X O€30MACHOI0 MCIOJb30BaHUS B
TIOBCEIHEBHOU KU3HU;

BBITIONTHATh DKCIEPUMEHTHI 10 HCCIENOBAHUI0 (U3UYECKUX SIBICHUU H
MPOILIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUMN, MPU 3TOM
dbopmynupoBath mpoOJeMy/3ajady U TUINOTE3Yy Y4€OHOro HSKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIOKEHHOTO OOOpYJIOBaHUsS, MPOBOJIUTH OMNBIT U
(dbopMyIHpOBaTH BHIBOBL;

OCYIIECTBIIAThH MPSAMbBIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIHYUH, TIPH
ATOM BBIOMpPATh ONTHUMAJIBHBIA CHOCOO M3MEPEHUS M HMCIOJIb30BaTh M3BECTHHIE
METO/IbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBATh  3aBUCHMOCTH  MEXAY  (PU3NYECKMMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM MPSIMBIX HM3MEPEHHM, MPU 3TOM KOHCTPYUPOBATh YCTAHOBKY,
(uKCcHpOBaTh PE3YNbTATHl IMOJYYEHHOW 3aBUCUMOCTH (PU3UYECKUX BEIMYMH B
BUJIE TaOIUI U TpadUKOB, I€TaTh BEIBOBI IO pe3yjIbTaTaM UCCIIEI0OBAHNUS,

coOII01aTh MpaBmia 0€30MacHOr0 TpyAa MPHU MPOBEACHUN HCCIEAOBAHUN B
paMKax y4eOHOro OSKCIIEPUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOM U MPOEKTHOU
JESATENbHOCTA C MCIONb30BAHUEM HM3MEPUTENbHBIX YCTPONCTB U JaOOPATOPHOTO
000opy1I0BaHUS;

pemaTth pacuéTHbIE 3a7a4¥l C SBHO 3aJJaHHOW (DU3UYECKONM MOJIETBIO,
UCIOJIBb3Ysl (PU3HYECKUE 3aKOHBI M MPHUHIIMIIBI, HA OCHOBE aHaJM3a yCJIOBUS 3aa4u
BbIOMpATh (PU3MYECKYI0 MOJENb, BBIACIATh (PU3NUYECKHE BEIUYUHBI U (POPMYIIbI,
HEOoOXOo/MMbIE ISl €€ pEelleHUsl, MPOBOAUTH Pacdy€Thl M OLICHUBATh PEaTbHOCTh
MOJTyYEHHOT'0 3HAYCHUS (PU3NUECKON BETUINHBL

pelaTh Ka4eCTBEHHbIE 3a/1a4l: BBICTPAUBATh JIOTUYECKU HETPOTUBOPEUYUBYIO
LENOYKY PpacCyXICHHIl ¢ ONOpod Ha H3y4YEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTU H
buznueckue sIBICHUS;

UCIONIb30BaTh ~ NpPU  PEIIEHWH  y4eOHBIX  3aJa4  COBPEMEHHBIE
MH(OPMAIIMOHHBIE TEXHOJOTUH ISl IOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALINU
U TpeJCTaBleHUs Y4eOHOM M HAy4YHO-TIOMYJISIpHOM MH(OpMalUY, MOIYYeHHONW U3
Pa3IUYHBIX UCTOYHUKOB, KPUTHYECKH aHATTM3UPOBATH MOIy4aeMyr0 HH(GOPMAIIHIO;

IPUBOJIUTH MMPUMEPHI BKJIAJa POCCUUCKUX U 3apyOEKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE IMPOLECCOB OKPYXAIOLIEr0 MHpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHMS IO (PU3MKE B MOBCEAHEBHOM >KU3HU
i obecriedeHust 0€30MacHOCTU MPH OOpalleHUH ¢ MpUOOpaMu U TEXHUYECKUMHU



YCTPOUCTBAMH, JJISI COXPAHEHUS 3JI0POBbS U COOIOJICHUSI HOPM DKOJOTHUYECKOTO
MOBEJICHUS B OKPY’KAIOIIEN CpEAE;

paboTaTh B TpYIIE C BBHIOJHEHUEM Pa3IUYHBIX COILMAIBHBIX POJIEH,
IUIAaHUPOBATh palbOTy TPYNIbl, pPalMOHAIBHO pPACHOpPEAeNsTh OOSI3aHHOCTH U
IJIAaHUPOBATh JICSITEIHLHOCTh B HECTAHJAAPTHBIX CUTYaAIMSIX, aJCKBAaTHO OIIEHUBATh
BKJIAJT K&KJIOTO M3 YYACTHUKOB T'PYIIHI B PEIICHUE PACCMATPUBAEMOM TPOOIEMBI.

K konmy obyuenuss B 11 kJjacce mpeaMeTHbIE Pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOUTUXCS YMEHHUI:

JEMOHCTPUPOBATh Ha IpUMEpax poyib U MeCTOo (pu3uku B (HOpPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHbI MHUpPa, B PA3BUTUU COBPEMEHHOW TEXHUKU M
TEXHOJIOTUM, B MPAKTUYECKOU AEATEIIbHOCTU JIOAEH, LEIOCTHOCTh U €IMHCTBO
($u3nYecKol KapTUHBI MUPA;

YUUTBIBATh TPAHUIBl TPUMEHEHUS HW3YyYEHHBIX (QPU3NYECKUX MOJENei:
TOYEUHBINA AIEKTPUYECKUN 3apsil, JIyd CBETa, TOUYECUHBIN UCTOYHHUK CBETA, JIEpHAs
MOJI€NIb aTOMa, HYKJIOHHAs MOJEIb aTOMHOTO siipa MPU PEIICHUH (PU3HUECKUX
3a7ad4;

pacno3HaBaTh (PU3NYECKHE SABJICHHS (TPOIECCHI) U OOBICHITH UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOU (DM3UKU: DIIEKTPUUECKAs] TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MAarHUTHOE JEHCTBUS TOKa, B3aUMO/IEHCTBUE
MAarHuTOB, DJIGKTPOMArHUTHAasT WHAYKIHUSA, JCHUCTBUE MAarHUTHOIO TIOJsS Ha
IPOBOJHUK C TOKOM M JBWXKYIIMKICS 3apsill, AJEKTPOMArHUTHBIE KoyieOaHUA U
BOJIHBI, TPSIMOJIMHENHOE PACHPOCTPAHEHHE CBETA, OTPa)XKE€HUE, MPEIOMIICHUE,
uHTepdepeHnus, audppakiuuss ¢ [OJsApU3aluUsl CBETa, JUCIEPCHUS CBETa,
dotoanexkTpuueckuii 3pdext (pororddekrt), cBeToBOE NaBieHUE, BOSBHUKHOBEHUE
JMHENYATOrO0 CHEKTpa aTroMa BOJOPOJA, €CTECTBEHHAasT W HCKYCCTBEHHas
PaINOaKTUBHOCTB;

OMUCHIBATh W3YYCHHbIC CBOMCTBA BEIHIECCTBA (IEKTPUUECKUE, MATHUTHBIC,
ONTUYECKUE,  DJIEKTPUYECKYI0  MPOBOJUMOCTh  pa3IUYHBIX  Cpel) U
AJIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), MCIOJb3Yys (U3UYECKHE BEIUYUHBIL:
AIEKTPUYECKUN 3apsijl, CWJa TOKA, DJIEKTPUUECKOE HANpSIKEHUE, DICKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOJBIKYIAs CHJia, paboTa TOKa,
WHAYKLIHAST MAarHUTHOrO Mojis, cwia Ammepa, cwia JlopeHna, MHIYKTHBHOCTb
KATYIIKW, SHEPrusl 3JIEKTPUYECKOr0 M MArHUTHOIO IMOJEH, MEepHOoJ M YacToTa
KojeOaHull B KojeOaTeNbHOM KOHTYpE, 3aps]l U CHJIa TOKa B IIpoIecce
FapMOHUYECKUX DJEKTPOMATHUTHBIX KoJieOaHWil, (OKYCHOE pacCTOSHUE U
ONTHYECKasl CHUJa JIMH3bI, NMPU ONHCAHUM MPABUWIHHO TPAKTOBATh (PU3MUECKHIA
CMBICIT HCIIOJIb3YEMBIX BEIUYMH, MX OO0O3HA4YEeHHs] W EIUHHIIBI, YKa3bIBaTh
dbopMynbl, CBSA3BIBAIONIME JIAaHHYIO (U3UYECKYI0 BEIMYMHY C JPYTUMH
BEIIMYHNHAMU;



OMHUCHIBATh HW3YUYCHHBIC KBAHTOBBIC SIBJICHUS U TMPOIECCHI, HCIOIb3YS
¢busznyueckre BEIUYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI H
4acToTa CBETa, SHEPTUsi M UMITYJIbC (OTOHA, IEPUO]T TOTypacIaa, SHEPTUSI CBA3U
ATOMHBIX SiJIep, MpPU OIMUCAHWM MPABWIBHO TPAKTOBAaTh (DU3MUYECKUN CMBICI
UCIIOJIb3YEMbIX BEIUYMH, MX OOO3HAYEHUS W E€IUHUIIbI, yKa3bIBaTh (DOPMYIIHI,
CBS3BIBAIONINE JAHHYIO (U3MUECKYI0 BEIWYMHY C JIPYTUMHU BEITUYHMHAMH,
BBIYHCIISATH 3HAUCHNUE (DU3NIECKON BEITMYUHBI;

aHAJTM3UPOBATh (PU3UYECKHUE MPOLIECCHl U SBJICHUS, UCMOIL3Yd (PU3HUECKUE
3aKOHBI U MPUHIUIIBEL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOIO U MapajlieIbHOIo
COCIMHEHUSI IPOBOJHUKOB, 3aKOH Jlxkoyns—JIeHla, 3aKOH 3JIEKTPOMArHUTHOU
WHIYKIHUH, 3aKOH MPSMOJIMHENHOI0 pACHpPOCTPAHEHHS CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHbI MPEJIOMJICHUSI CBETa, ypaBHeHUE ODWHIITeHHa ansi gororddekra,
3aKOH COXPAaHEHUs SHEPrUH, 3aKOH COXPAHEHUs HUMIIYJIbCa, 3aKOH COXPAHEHUs
AIEKTPUYECKOr0 3apsifa, 3aKOH COXPAHEHUsI MAacCOBOI'0 4uCia, MocTynaTel bopa,
3aKOH PaJMOAaKTUBHOTO pacmaja, MpHu 3TOM pa3inyaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €ro MaTeMaTU4YEeCKOE BBIPAXKEHHE U YCJIOBUS (TpaHUIbI, O00JIACTH)
IPUMEHUMOCTH;

OMpENIENATh HANPABICHUE BEKTOPA MHAYKIIUM MAarHUTHOIO TOJISI IPOBOIHUKA
C TOKOM, cuiibl Ammnepa u cuibl JlopeHua;

CTPOUTh U OIKCHIBATh H300paXEHHUE, CO3/1aBAEMOE IUIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIONTHATh DKCIEPUMEHTHI 10 HCCIENOBAHUI0 (U3UYECKUX SIBICHUU H
MPOILIECCOB C UCIOJb30BAHUEM TMPSIMBIX W KOCBEHHBIX HU3MEPEHUU: MPU 3TOM
dbopmynupoBath mpoOJeMy/3agady U TUMNOTE3y Y4eOHOro HIKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 TMPEUIOKEHHOTO OOOpYIOBaHUS, MPOBOJIUTH OMNBIT U
(dbopMynHpOBaTH BHIBOBL;

OCYIIECTBIISAThH MPSMbIC U KOCBEHHBIC M3MEPCHUS (PH3NUECKUX BEITUYHH, TTPU
9TOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHS U HCIOIb30BaTh W3BECTHHIC
METObI OLIEHKH MOTPEIIHOCTEN H3MEPEHNUI;

UCCJICIOBATh 3aBUCUMOCTH (PU3WYECKHX BEIUYMH C HCIOIH30BAHUEM
OpSMBIX HW3MEPEHUN: TpPU OSTOM KOHCTPYUPOBaTh YCTAHOBKY, (PUKCHUPOBATH
pe3ynbTaThl MOTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYUH B BHUJAE TaOIUI U
rpaduKoB, AeNaTh BHIBOABI [0 pe3yJbTaTaM UCCIIEIOBAHMUS;

co0oaTh mpaBuiia 0€30MaCHOTO TpyJa MpH MPOBEACHUH UCCIIEIOBAHUN B
paMKax y4eOHOro OHKCIIEPUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOM U IMPOEKTHOU
JESTENBHOCTU C MCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M J1TA0OPATOPHOIO
000pyI0BaHUS;

pemiath pacu€THhIC 3a7a4d C SIBHO 3aJaHHOM (U3MUYECKOW MOJENbIO,
UCTIONB3Ys (U3UYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1auu



BbIOMpATh (PU3UYECKYI0 MOJIENb, BBIACIATh (PU3NYECKUE BETUYUHBI U (HOPMYIIHI,
HEOOXOoAUMBIE JUIsl €€ pelleHusi, MPOBOAUTh PACUEThl U OLEHUBATh PEAIbHOCTD
HOJIYYEHHOr0 3HaUeHUs! GPU3NYECKOIN BETMUNHBI;

pelIaTh KaYeCTBEHHBIE 3a1a4M: BBICTPAUBATh JIOTUYECKU HEIIPOTUBOPEUUBYIO
LETIOYKY PACCYXXIECHUU C ONOPOW HAa WM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
(bU3UYECKHE SIBJICHNUS,

UICIIOJIb30BATh IIpU  peLICHUU yuyeOHbIX  3ajad COBpPEMECHHBIE
UH(POPMAIIMOHHBIE TEXHOJIOTUU ISl TIOMCKA, CTPYKTYPUPOBAHUS, HUHTEPIIPETALIMU
U TpEJCTaBlIeHUs Y4eOHOM U HAy4YHO-TIOMYJISIpHOM MH(OpMALUHY, MOIYYEeHHONU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIU3UPOBATh MOIYYaeMyI0 HH(OPMALIUIO;

OOBSICHATh MPHUHLMIBI JEHCTBUS MallUH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCJIOBUSA WX OE30MACHOI0 HUCIOJIb30BAHUS B MMOBCEIHEBHON
KU3HU;

NPUBOAUTH MPUMEPHI BKJIaJJa POCCUICKUX U 3apYOESKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOLIErO0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHM;

UCMOJIb30BaTh TEOPETUUECKHE 3HAHUS MO0 (PU3MKE B IOBCEIHEBHOM XKU3HU
i obecriedeHust 0€30MacCHOCTU MPHU OOpalleHUH ¢ MpUOOpaMy U TEXHUYECKUMU
YCTPOMCTBAMHU, JIJISl COXPAHEHUsS 30POBbS M COOIIOJEHUS HOPM 3KOJOTMYECKOIO
MOBEJCHUS B OKPYXKAIOIIEU CPELE;

paboTaTb B TIpyHIe€ C BBINOJIHEHUEM pA3JIMYHBIX COLHUAIBHBIX POJIEH,
IUIaHUPOBaTh pPabOTy TPYMIbl, PALUOHAIBHO pacHpenesiarTh O0O0A3aHHOCTH WU
IJJAHUPOBATh JCATEIBHOCTh B HECTAHAAPTHBIX CUTYaLUAX, aJI€KBATHO OLICHUBATh
BKJIAJl K&KJIOTO U3 YYACTHUKOB IPYMIIbI B PEIIEHUE PACCMATPUBAEMOI IPOOIIEMBI.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KoJsnyecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB u TeM undposbie
Ne i/m P KonTpoasnbie  IIpakTnueckue (ubp )
NMPOrpamMMblI Bcero o0pa3oBaTejbHbIE
padoThbI padoThbI
pecypchbl
Paznen 1. PU3UKA U METO/JAbI HAYUYHOI'O ITO3HAHUS
bu6nuorexa [IOK
1.1 ®u3nKa U METOJIbl HAYYHOTO TO3HAHHUS 2 httos:/m.edsoo.ru/7fA1bf72
Hroro o pazgeny 2
Paznen 2. MEXAHUKA
bu6nuoreka [IOK
21 Kunematitka > https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
22 Hpaniica ! https://m.edso00.ru/7f41bf72
bubmuorexa [IOK
2.3 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Hroro no pazueny 18
Pa3nen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnnoreka [IOK
' TEOpHU https://m.eds00.ru/7f41bf72
bu6nmmoreka [IOK
32 OCHOBBI TEpMOAHHAMHKI1 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bub6nnorexa LIOK
' ®a30BbIE EPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazueny 24

Paznea 4. DJIEKTPOANHAMUKA



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

bu6nmmoreka [IOK

4.1 DIIEKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHbIN 3n1€KTpUYECKHl TOK. TOoKH B 12 bubnnoreka [IOK
pa3JIMYHBIX Cpeaax https://m.edsoo0.ru/7f41bf72
Htoro no pazneny 22
PesepBHoe Bpems 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Kosan4yecTBo 4acoB JIeKTPOHHbIE
Ne Jlara nudpoBbIe
Tema ypoka Kontpoabnbie | IlpakTnyeckue bp
n/n Bcero U3yUYeHusl o0pa3oBaTe/ibHbIE
padoTsI padoThbI
pecypchl
®usuka — HayKa O PUPOJE.
Hayunblie MeT(}),K bl HOLI:HapHI/IH 1 bubamorera LOK
i g https://m.edsoo.ru/ff0c32e2
OKPYXaIoIIero Mupa
Ponb 1 mecTo dusuku B
(dhopMUPOBaHUN COBPEMEHHOM 1 bubnnorexa [IOK
Hay4HOHM KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU JeATEIbHOCTH JIFOJIEH
Mexannueckoe IBHKEHUE.
OTHOCHTEIHFHOCTh MEXaHHYECKOTO 1 bubnuoreka [IOK
nBwxenus. [lepemenienne, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
PaBHOMEpHOE TIpsIMOSTMHEHHOE 1 bubnmoreka [JOK
JIBIOKEHHE https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE 1 bubnuorexa [IOK
JIBUKCHUE https://m.edsoo.ru/ff0c372e
CBoOogHOE masieHne. Y CKopeHue 1 bubmuorexa [IOK
¢BOOOIHOIO MMalEHUSA https://m.edsoo.ru/ff0c39cc
KpusosmHeliHOE nBUKEHUE.
JIBM>keHue MaTepuaibHOW TOUKH IO 1 bubmorexa LOK
P https://m.edsoo.ru/ffOc3ada
OKPYXHOCTH
[Tpunuun otHocutensHOCTH ["anmuies. 1 bubmuoteka [IOK



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

HuepupnanbHble CUCTEMBI OTCYETA.
Ilepssr1it 3akoH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca Ttena. Cuna. [Ipunuun

9 CyIepIo3uLMK CUil. BTropoi 3akoH brbmorexa LIOK
. https://m.edsoo.ru/ffOc3be8
HeroToHa nst MmaTepuanbHON TOUKH

10 Tpetnii 3akon HerotoHa aiis bubnunorexa LIOK
MaTepHaIbHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3aKoH BCEMUPHOTO TsAroTeHus. Cuna

11 TsokecTH. [lepBast kocMuueckas bubamorera LIOK

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

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

13 Cuia znpOTHBnefnqs)I npu nB;fKeHHH bubmorexa LIOK

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

14 JBUKEHHE a0COTIOTHO TBEPIOTO Tea. bu6mmorexka [IOK
MowmenTt cuiibl. [Tnedo cumnel. YemoBust https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TeJIA
NMiynec MaTepuanbHOU TOYKH,

15 CHUCTEMbI MAaTEPUAIIBHBIX TOUEK. bubnuotexa [IOK
Nmnynbe cunbl. 3aKOH COXpAHEHUS https://m.edsoo.ru/ff0c43d6
umnyibca. PeakTiuBHOE ABMKEHUE
PaboTa 1 MOIIHOCTB CHJTBI.

16 Kunernueckas s3neprust MarepuaibHOW bu6muoteka LIOK
Touku. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KHUHETUYECKOW SHEPTUH

17 [ToreHumanbHast SHEPTUS. bubnnorexa [IOK



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

[ToTeHnManbHAast SHEPTHS YIPYTO
ne(GopMUPOBAHHOM MPYKUHBI.
[NoTennmansHas 3HEprust Tena BOIU3U
MOBEPXHOCTH 3eMITH

https://m.edsoo.ru/ffOc461a

18

[ToTeHnManbHBIC U HETIOTCHIIUAIBHBIC
cuibl. CBSI3b pabOTHI
HCIIOTCHIHUAJIBHBIX CHUJI C UBMECHCHHUEM
MeXaHU4eCKOU SHECPTHUU CUCTEMBI TCII.
3aK0H COXpaHEHUS] MEXaHUYECKOI
SHEPTHH

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

19

20

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

Kontponbnas pabota o teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXPaHECHHS B MEXAHHUKE)

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

21

OcCHOBHBIE TOJOKEHUS MOJIEKYISIPHO-
KMHETUYECKON TeOprH. bpoyHOBCKOE
newkenue. uddysus

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

22

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

23

Macca monexyin. KonngyectBo
BeniecTBa. [locrosHHas ABoragpo

24

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



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

Lenbcus

Wneanpusiii raz 8 MKT. OcHOBHOE

bubmuorexa [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomtoTHas TeMrepaTrypa Kak Mepa
26 cpeaHell KUHeTUYECKOW YHEPTUH bubnmoreka [JOK
JIBKEHHSI MOJIEKYJ. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona
27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI
JlaGopaTopHast pabota
)8 «HccnenoBanre 3aBUCUMOCTH MEKIY
napamMeTpamu COCTOSTHUS
pa3peKEHHOTO Tra3a
29 N3onporieccrl B uaeaaibHOM ra3e u ux bubmuorexa [IOK
rpaduyecKoe IpeICTaBICHUE https://m.edsoo.ru/ff0c570e
BuyTtpeHnHss sHeprus
TEPMOJMHAMUYECKON CUCTEMBI U
30 crocoOsI € n3meneHus. Komuuectso bubnuotexa [IOK
TEIJIOTHI U paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPrus OTHOATOMHOTO UJI€ATbHOTO
rasa
31 Bunsl Tenonepenaun bubmorexa LHOK
https://m.edsoo.ru/ff0c5c36
VYnenbHas TEMIOEMKOCTh BEILIECTRA.
but6mmoreka [JOK
32 KonudaecTBo TEIIoThl pu
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AauabaTHbIN mpoiece
33 IlepBblil 3aKOH TEPMOAVMHAMUKHU U €TI0 bubnnoreka [IOK
NPUMEHEHUE K U30IPOIIECCam https://m.edsoo.ru/ffOc5efc
34 HeobpatumocTs mipoiieccoB B but6mmoreka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupojae. Bropoii 3akoH
TEPMOJTUHAMUKH

https://m.edsoo.ru/ff0c6230

IIpunmun gevicreus u KII TermoBoi

bu6numoreka [IOK

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

36 [uxn Kapro u ero KITJI

37 DKoJornyecKkue npooaemMsl
TETUIOHEPTETHKU

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

39 «MonexynsipHas ¢puznka. OCHOBBI bubmmorexa LOK

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

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

41 BJIQXKHOCTh BO3Ayxa. HackllieHHbIH bubamorera LOK

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

42 aMopdHbIe Tena. AHU3OTPOIHS bubnnoreka [JOK
CBOMCTB KpuctaiuioB. Kuakue https://m.edso0.ru/ff0c65f0
Kpuctayyibl. COBpeMEHHbBIE MaTepUAIIbI
[InaBneHue M KpUCTaIIA3ALIHSL.

43 VY aenbHas TEIUOTAa IJIaBICHUS bubamorexa [IOK

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

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

45 Onekrpu3anus Tei. JNEKTPUIECKUN bubnmnoreka [JOK

3apsa. JlBa BUAA 3JIEKTPUUECKUX

https://m.edsoo.ru/ffOc6bcc



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

[IpoBOHMKY, TUBIIEKTPUKHU U

46 [IOJIYIIPOBOTHUKH. 3aKOH COXPaHEHUS bubmuorexa [JOK
YHpOBOAL ' p https://m.edsoo.ru/ffOc6bcc
AIIEKTPUYECKOTO 3apsaa
BzaumoneiicTBue 3apsaoB. 3aKoH
47 Kynona. TodeuHEIN diIeKTpUYECKUN bubmorexa [OK
Y ) p https://m.edsoo.ru/ffOc6ced
3apsi
Hanpsok€HHOCTB 27IEKTPUYECKOTO
48 noJist. [lpuHnun cynepno3unuu bubmmorexa [IOK
3JIEKTPUYECKHX Tosel. JInnuu https://m.edsoo.ru/ffOc6df2
HANPSIKEHHOCTH
Pabota cui 3neKTpoCTaTHUeCKOro
49 nois. [Toreruuan. PazHocts bubmorexa [OK
' HHaL. https://m.edsoo.ru/ff0c6f00
[IOTE€HLINATIOB
[IpOBOIHUKHN U OUDIIEKTPUKU B
50 3J1peKT 0CTATUYECKOM Holee bubmmorexa [OK
p ’ https://m.edsoo.ru/ff0c7018
JmsnexkTpudeckasi MpOHUIIAEMOCTh
bu6nmoreka [IOK
51 DnexrpoéMrocTh. KoHaeHcaTo
P A P https://m.edsoo.ru/ff0c7126
DNIEeKTPOEMKOCTH TUIOCKOTO
52 KOHJIEHCATOpa. DHEPT U 3apKEHHOTO bubmmorexa [OK
pa. p p https://m.edsoo.ru/ff0c72c0
KOH/ICHCATOpa
53 Jlaboparopnas pabora "M3mepeHue
AIEKTPOEMKOCTH KOHIeHCaTopa'
[IpuHIIMI AEHCTBUS U IPUMEHEHUE
54 KOH/ICHCATOPOB, KOMTMPOBAILHOTO

arrapara, CTpyHHOTO TIpUHTEpa.
DJIEKTPOCTATUYECKAs 3alUTa.



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

55

DNEeKTpUUECKUH TOK, YCIOBUS €r0
cyuiectBoBaHus. [IocTOSHHBIN TOK.
Cuia Toka. Hampsixenue.
Conporusienue. 3akoH Oma a1
ydacTKa Ienu

56

[ocnenoBarenbHOE, MapauIeIbHOE,
CMeIIaHHOE COeIMHEHHE
npoBoJHHUKOB. JJabopaTopHas paboTa
«M3y4yeHne cMenIaHHOroO COeINHEHHS
PE3UCTOPOB»

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

57

PaboTa 1 MOLITHOCTB NEKTPUUECKOTO
ToKa. 3akoH Jlxoynsa-Jlenna

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

58

3axon OMa AJis MOJTHOM (3aMKHYTO)
anexTpudeckor nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«M3mepenne D/IC ncrounuka Toka u
€ro BHYTPEHHETO COMPOTUBIICHUSI

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

59

DJIeKTpPOHHAs IPOBOIUMOCTH TBEPIBIX
METAJUIOB. 3aBUCHUMOCTD
COHpOTI/IBJIeHI/IH METAJIJIOB OT
Temreparypbl. CBEpXIPOBOAUMOCTh

60

DJIEKTPUYECKUI TOK B BAKyyMe.
CBOMCTBA 3JIEKTPOHHBIX ITYYKOB

61

[TomynpoBOTHUKH, UX COOCTBCHHAS U

IIpUMECHasl MpoBoAUMOCTh. CBOMCTBA

p—n-niepexona. [TonynpoBoAHUKOBBIE
IPUOOPHI

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



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

DIIEKTPUYECKUI TOK B pacTBOpPaX U

pacIuiaBax 3JIEeKTPOIUTOB. bub6mmoreka LIOK

62 1
DIIEKTPOAUTHYECKAS JUCCOIHAIIHS. https://m.edsoo.ru/ff0c82ba
DnekTponaus
DNEeKTpUYECKUl TOK B raszax.

63 CaMOCTOSITeITbHBINA U 1 bubmuorexa [IOK
HECaMOCTOSTEIIbHBIN pa3psia. MosHus. https://m.edsoo.ru/ff0c84ae
[Inazma
OnexTpudeckue Npudopsl U

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

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

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

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

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

OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME



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

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Gusuka, 10 kmace/ Msaxummes ['.5., byxosnes b.b., Corckuit H.H. oz
penakuueit [lapdentreBoit H.A., AkuinonepHoe oduiectBo «M3aaTenbcTBO

«[Ipocemienue»

METOJIUYECKHUE MATEPHUAJIbI U1 YUUTEJIA

1. ®usuka. 10 knace. YueOHuk 17151 0011eo0pa3oBar. opraHu3aluii ¢ mpusi.Ha
AJICKTPOH. HOocHTee: 6a30BbIN U TpoduiabHbIN ypoBHU/ I'.5. Mskumes, b.b.
byxosues, Corckuii H.H./ M.: IIpocsemenue, 2020.

2. Kynepureitn 10.C. ®usuka. J{uddepeHipoBaHHble KOHTPOIbHBIE
pabotsl.7-11kmacc.CII6.: U3a. oM «CenTsi6pny», 2015.

3. ®usuka. «KOHCTPYKTOP» CaMOCTOATENbHBIX U KOHTPOJIBbHBIX padot. 10 —
11 kmaccel: mocobue i yautesneh oomeoodpaszopat. yupexaeHuii/ C.M.
Anpgpromeukus, A.C. Cnyxaesckuii.- M.: IIpocBenienue, 2018.

4. Coopnuk 3aaa4 no ¢puszuke. 10-11 knaceol (k yueOHukam I'.5. MskuiieBa
u.ap.) — M.: Dk3amen, 2019.

5. Coopnuk 3amau mo ¢usuke 1151 10—11 kmaccel: mocobue i yJamiuxcst
obmreoOpa3oBar. opranu3aiuii: 6a3oBbii 1 podui. yposuu / H.A.
ITapdenTrena.- 5-¢ uzn. M .: IIpocsemienune, 2017 T.

6. ®uzuka. 3agaynuk. 10-11 ki.: [Tocobue aig 0011e00pa3oBat. yupexaeHun



/ PeimkeBu4 A. I1. - M.: [Ipoda, 2019.

7. TemaTU4eCKHE CaMOCTOATEIBHBIE M KOHTPOJIbHBIC PaboThI 1o (usuke. 10
kimacc. / O.W. I'pomrieBa.- M.: Dk3amen, 2017.

8. A.Il. PeimkeBuy. COopHuK 3aaa4 no ¢pusuke. Mocksa, poda, 2017 r
9. ®poHTanpHbIe Ta00OpaTOpHBIE padOTHI MO Pu3nke B 7-11 kiaccax
obureoOpa3zoBarenbHbIX yupexaeHusx: Ku. mis yaurens / B.A. bypos, 10.1.
Huxk, b.C. 3BopsikuH u 1p.; mox pea. B.A. bypoga, I'.I". Hukudopoga. - M.:
[IpocBemenue: Yued, murt., 2015

10. Kogudukatop 31€eMEHTOB coJiepkKaHus U TpeOOBAaHUN K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB 00II€00pa30BaTEIbHbBIX YUPEKACHUN IS
npoBeneHust B 2024 rony eqMHOro rocyaapctTBeHHOro sx3aMmena no ®PU3MKE.

11. JI. A. Kupuk. ®usnka 10. COOpHUK CaMOCTOSATENHHBIX U KOHTPOIbHBIX
pabot. MockBa «nekca» 2019 r.

12. ®usuka. 10 kacc: TEXHOIOTHYECKUE KAPThl YPOKOB MO yueOHuky I°.51.
Msxumesa, b.b. ByxoBuera, H.H. Corckoro/ aBt.-coct. H.JI. [lenareiiuenko.-
Bounrorpaa: Yuurens. 2019.

13. I'.B. Mapkuna ®usuka 10 kinacc. [loypounsie minansl o yueOnuky I°.51.
MsikuiieBa, b.b. bByxosuea. B.: Yuurens, 2020.

14. COOpHUK TECTOBBIX 3aJaHUI JJI1 TEMAaTUYECKOIO U UTOTOBOTO KOHTPOJIS.

®usuka 10 knace. M.: «MuTennekt-Lientp», 2019



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
UHTEPHET

1. 3aganus obpazoBaTensHoro noprana Pemry EI'D

2. Auumarn pusndeckux oobekToB. http://physics.nad.ru/
3. Y)KuBas ¢usuka: obyqaromas nporpamma. http://www.int-
edu.ru/soft/fiz.html

4. Ypoku ¢U3MKH ¢ UCTIONB30BaHUeM MHTepHeTa.
http://www.phizinter.chat.ru/

5. ®usuka.ru. http://www.fizika.ru/

6. dusuka: KoJIeKIus onbIToB. http://experiment.edu.ru/

7. ®u3MKa: AIEKTPOHHAS KOJUICKIIHS OIBITOB:

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