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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOGHHUSI OCHOBHOW 0Opa3oBaTeNbHOUN MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETILIUK TIpernojiaBanusi yueOHoro mnpeamera «DPusnka» B 00pa3oBaTeIbHBIX
OpraHu3aIUAX Poccuiickoiu Odenepannu, pEATU3YIOIINX OCHOBHEIE
o0Opa3oBaTeIbHbIE TPOrPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-IESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OoOy4eHHMs, & TAKXE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMM MpeameTramMu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (PU3UKH HA YPOBHE CPEIHEro OOLIEeTo
oOpa3oBaHUsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, MPeIMETHbBIC (Ha 0a30BOM YPOBHE).

[Iporpamma no gu3uKe BKIIOYACT:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YIbTAThl IO roJjaM 00yUYEHUS;

e cojepkaHue yaeOHoro npeamera « Pu3nkay 1o rojaMm oOydeHwusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPUPOABI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. IkoabHBIN Kype GU3NKH — cHCTEeMOOOpa3yomnii
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3HUECKHUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenensieT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4eHHUS] HOBBIX MAaTE€pHaJIOB C 3aJlaHHBIMU CBOMCTBAMHU W JIPYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (POpPMUpOBaHME €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAyYHBIA METO]I MO3HAHUS MPHU BHITIOJHEHUN UMHU YI€OHBIX UCCIIEOBAaHUM.

B ocHoBy kypca ¢u3WKu 4y ypOBHsS CpefaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpuBaThb Kak MPUHLUIIBI €ro
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTUYECKHU
3aBEPILIEHHBIM, OH COJICPKUT MaTepuai U3 BCeX pa3/eioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKHU
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupoBaHUEe MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSAX MaTepHUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus MNpeanosiaraeéT HCIOJIb30BAHHUE
TYMaHUTapHOTO TOTEHIMana (HU3MUECKONM HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢uzukn ¢ pasBuTHeM OOIIECTBa, a Takke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMHU U IKOJIOTHYECKUMU MTPOOIEMaMHU.

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

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEIEHHUS DIIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX OKOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke 00CYXKICHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHus SBISAIOTCS (pusmdeckue Teopuu (hopMHpOBaHUE MPEICTABICHUN O
CTPYKTYpE MOCTPOCHUSI PU3NUECKON TEOPUHU, POJIU (PyH/IaMEHTAIBHBIX 3aKOHOB U
NPUHITMTIOB B COBPEMEHHBIX  MPEACTaBICHUSAX O TPHUPOAE, TpPaHMIIAX
MPUMEHUMOCTH TCOPUH, MJISI OINWCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHHA W
MIPOIIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peau3yeTcs Mpexie
BCEr0 3a CUET OpraHU3allid IKCIEPUMEHTAIBHOU IESITEIbHOCTH O00YyYarolIuXcCsl.
Jns  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB M JTAOOPaTOpHBIX padoT,
KOTOpBIE B Iporpamme 1o (usnke oObeIMHEHBI B OOMIMN CIMCOK YUYCHHYECKUX
MpakTUYecKux padoT. BeifeneHne B yka3aHHOM mepedyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJIS KOHTPOJS M  OICHKH, OCYIIECTBIACTCS yYaCTHUKAMU
o0pa3oBaTeILHOTO TMpollecca MCXOJsd W3 OCOOCHHOCTEH IIJIaHUPOBAHUS U
ocHalleHus kabunera ¢Qusuku. Ilpu »3TOM oOecreunBaercs OBJAACHHE
OOyYarOIIMMHUCS YMEHHUSIMU TIPOBOJUThL KOCBEHHBIE W3MEPEHUsS, HUCCICIOBAHUS
3aBUCUMOCTEH (DU3MUECKMX BEJIMYMH U TOCTAHOBKY ONBITOB 10 MPOBEPKE
MPETIOKEHHBIX THTIOTE3.

bonbioe BHUMaHUWE yHOENSCTCS PENICHUIO PACYETHBIX W KadeCTBEHHBIX
3agad. [lpu 3TOM s pacu€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3aJadd C SBHO
3aJJaHHOU (PU3MUECKON MOJENBIO, TO3BOJIAIONINE IPUMEHSITh H3yYEHHBIEC 3aKOHBI U



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

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

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

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

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

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

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

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

e (dopmupoBaHHE YMEHHUU OOBSICHITH SBICHUS C HCIOJH30BAHHEM
bu3NYecKuX 3HAHUHN M HAYYHBIX JJOKA3aTEIbCTB;

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

JlocTrkeHne ATUX Iene 00ecreunBaeTCsl pelieHrneM CIeIyIoNNX 3a1ad B

npoiiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHETO O0IIero o0pa3oBaHusI:



e TmpuOOpEeTEeHHE  CHUCTEMbl  3HaHUK 00  oOmux  (Qu3NUEeCKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AIIEMEHTHI acTPO(DU3HKHY;

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

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

e TMOHMMAaHHE (U3NYECKUX OCHOB M MPHUHILIMIIOB JEUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, X BIMSHUS Ha OKPYKAIOIIYIO
cpeny;

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

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

Ha wu3yudenne ¢usuku (0a30BbIi ypOBEHb) Ha YpOBHE CpPEOHEro OOLIEro
oOpazoBanus orBoauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEZEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

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



COJEP)KXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUS

®usuka — Hayka o npupoae. HayuHble METONIbI MTO3HAHUS OKPYXKAKOIIEro Mupa. Pojb 3KCIIEpUMEHTAa U TEOPHUH B
IpolLiecce MO3HAHUS PUPOJIbI. DKCIIEPUMEHT B (PU3HUKE.

MopenupoBanue Gpu3nueckux sBjIeHUN U npoiieccoB. Hayunbie runotesbl. GuU3ndeckue 3aK0HbI U TeOpuu. [ paHuIibl
MIPUMEHUMOCTH (PU3UICCKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBHUSI.

Pons u Mecto Pusnku B GOPMUPOBAHUM COBPEMEHHON HAayYHOM KapTHHBI MUpA, B MPAKTUYECKOU JIEITCIHHOCTH
JIIOJIEH.

Jlemoncmpayuu

AHaJIOrOBBIE U ITU(POBHIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUUKHU.

Pasznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanundeckoe I1BHKeHHE. OTHOCUTENBHOCTh MEXaHUYECKOTO ABMKEHUA. Cucrema oTcuéra. TpaekTopus.

[Tepemerienne, CKOpPOCTh (CpenHss CKOPOCTb, MCHOBEHHAas CKOPOCTb) M YCKOPEHHE MaTepualbHOM TOYKH, HX
IIPOEKLIMM HA OCH CUCTEMBI KOOpAUHAT. CI0KEHUE NEPEMELICHUN U CIIOKEHNE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEMHOE ABWXKEeHue. ['padvku 3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH,
YCKOPEHMS, IyTU U NEPEMEILCHHS MAaTEPUATILHON TOYKH OT BPEMEHHU.

CBobogHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpuBonuHeitHoe nBukeHue. JIBH)KEHUME MATEpPUATBbHOW TOYKH [0 OKPYXKHOCTH C IIOCTOSHHOM MO MOJIYJIIO
CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEHHas ckopocTk. Ileproa u yactora oOpamenus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHrYecKue yCcTpoMcTBa UM MPAKTUYECKOE MPUMEHEHHE: CIUAOMETP, ABMKEHUE CHAPSAOB, LIETIHBIE U PEMEHHbBIC
nepeaayn.

Jlemoncmpayuu



Mopenb cucteMsl OTCUETA, MILTIOCTPALUS KHHEMATUUECKUX XaPAKTEPUCTUK JIBUKEHHUS.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HabGnronenue nBm>xeHus Teia, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenune yckopeHus CBOOOHOTO MaCHHUS.

HamnpaBneHnue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHne HEpaBHOMEPHOTO IBH>)KEHUS € LEIIBIO ONPEIEIICHUS] MTHOBEHHON CKOPOCTH.

HccenenoBanre COOTHOLICHHSI MEXIY IyTSAMH, NMPOMACHHBIMHA TEJIOM 3a IOCIEA0BATEIbHBIE PABHBIE MPOMEKYTKH
BPEMEHH IIPU PABHOYCKOPEHHOM JABMKEHHH C HAYAJIBHOW CKOPOCTHIO, PABHOM HYJIIO.

M3ydeHne NBUKEHUS [IapyKa B BA3KOU JKUIKOCTH.

N3ydeHue ABM>KEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[IpuHumn otHocutenbHOCTH ['amunes. [lepBoiii 3akoH HeroToHa. IHepunanbHbIe CHCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cuil. Bropoii 3akon HetoToHa 111 MatepuanbHOl TOUkH. TpeTHil 3aKkoH
HproTona /s MaTepuaabHbIX TOYEK.

3akoH BceMupHoOro tarorenus. Cuna tsoxectd. [lepBas kocMudeckas CKOpOCTb.

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

Tpenue. Buasl Tpenust (mokosi, ckoibxeHusi, kaueHus1). Cuna tpenus. Cyxoe Tpenue. Cuia TpEeHUs CKOJbXKEHUS U
cuiia Tpenus nokost. Koagduuuent tpenus. Cuna conpoTUBIEHUS TPU IBUKEHUH Tea B )KUAKOCTU WM rase.

[ToctynarensHoe U BpaliaTeabHOE ABMKEHHE aOCOIIOTHO TBEPIOTO TENa.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpalieHus. [liiedo cumbl. Y ciioBUs paBHOBECHS TBEPAOTO TENA.

TexHuyeckue ycTporucTBa U NPaKTUYECKOE MPUMEHEHHE: TTOAINITHUKH, IBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHEHHE MacC B3aUMO/ICHCTBYIOIIMX TEN.

Bropoiu 3akon HeroToHa.



N3mepenue cui.

CnoxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaruu.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIBXEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapsl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3yuyenue nBuxeHUs: OpyckKa 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CUJT YIIPYTOCTH, BOZHUKAIOIIUX B IPY>KUHE U PE3UHOBOM 00paslie, OT ux Jeopmariuu.

HccnenoBanne yCcioBUi paBHOBECHUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILICHHUS.

Tema 3. 3akonwvl coxpaneHus 6 mexaHuke

NMnynbc mMaTepuaibHONM TOYKU (T€Ja), CUCTEMbl MATE€pUANBHBIX TOYEK. VIMIyJIbC CUJIBI U M3MEHEHHE HMITYJIbCa
TeJa. 3aKOH COXPaHEHUS UMITYJIbCa. PEakTUBHOE NBUKECHUE.

PaboTa cuiibl. MOUTHOCTD CHJTBI.

Kunernueckas 2Heprusi MaTepraibHON TOUkH. Teopema 00 M3BMEHEHHH KHHETUYECKON YHEPTUH.

[TotenmnuanbHas sueprus. [loTeHmanpHas sHeprus yrnpyro nehopMUpOBaHHON NpyXUHBL. [loTeHManbHas sHeprus
Tesa BOJIM3U OBEPXHOCTH 3€MITH.

[ToTeHuMaIbHBIE U HEMOTEHIMAIbHBIE CHIIbl. CBsI3b PaOOTHI HEMOTEHIIMAIBHBIX CHUJI C U3MEHEHUEM MEXaHHYECKOM
SHEPTUU CUCTEMBI TEJ. 3AKOH COXPAHCHUSI MEXAaHUYECKON SHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eCcKre yCTPOMCTBA U MTPAKTUUECKOE MTPUMEHECHUE: BOJIOMET, KOIIED, MPYKUHHBIN MTUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

[lepexon mOTeHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

N3yyenue abCOMOTHO HEYNIPYTOroO yAapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSIHBIX MasTHUKOB.



HCCJ’I@I{OB&HI/IC CBi3U pa6OTBI CHJIBl C HM3MEHEHMEM MEXaHUYECKOU OQHCPIrun TCJIa Ha IIPHMCPE PACTAKCHHA
PE3UHOBOTI'O KI'yTa.

Pasznea 3. MosekyaspHas pu3nKa 1 TEPMOAUHAMMKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE IOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKON TEOPUHU U UX OINBITHOE 000CHOBaHME. BpOyHOBCKOE JIBUYKEHHE.
Juddysus. Xapakrep ABMKEHUS U B3aUMOJECUCTBUS YacTULl BelleCTBA. MoJenH CTPOCHHUS ra30B, KUJIKOCTEH U TBEPABIX
TeN U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojenei. Macca u pa3mepbl Mosiekyn. KonndecTBo BelecTna.
[ToctrostnHass ABoranpo.

Tennosoe paBHoBecue. Temneparypa u e€ usmepenue. [llkana remneparyp Llenscns.

Mopnens wnaeanpHOoro rasa. OCHOBHOE YpPaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM UACAIBHOIO rasa.
AOcomoTHas Temmeparypa Kak Mepa CpeAHEel KMHETHYECKON SHEpPruH TEIJIOBOrO JBMKEHHA dvacTul rasza. [lkama
temneparyp KeneBuna. ['a3oBble 3akoHbl. YpaBHeHne MenneneeBa—Knanenipona. 3akon Jlanprona. M3ompomeccsl B
UJCATbHOM Ta3e C IIOCTOSHHBIM KOJMYECTBOM BellecTBa. ['paduueckoe MNpeacTaBiIeHUE H30MPOLECCOB: H30TEpMa,
n30x0pa, n306apa.

TexHuyeckue ycTpoHCTBa U MPAKTUUECKOE TPUMEHEHHE: TEPMOMETP, OapoOMeETp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOLIME JUCKPETHOE CTPOCHHUE BEIIECTBA, POTOrpadru MOJIEKYJ OPraHMUYECKUX COEUHEHUM.

OnbwiThl TI0 MU PYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mogaens onbita ITepHa.

OnbIThI, 1OKA3bIBAIOIIME CYIIECTBOBAHUE MEXMOJIEKYISIPHOTO B3aUMOCHCTBUS.

Mopens, HILTIOCTPUPYIOIIAas TPUPOLY AABJIEHUS ra3a Ha CTEHKH COCY/Ia.

OneITHI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS HJI€AJIbHOTO Ira3a, H30MPOLECCHI.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

Onpenenenue macchl BO3yXa B KJIACCHOW KOMHATe Ha OCHOBE M3MEpPEHMl 00bEMa KOMHATBHI, IABJICHUS H
TEMIIEpaTypbl BO3yXa B HEU.



HccenenoBanre 3aBUCUMOCTH MEKTy TapaMeTpaMy COCTOSIHUS pa3peKEHHOTO rasa.

Tema 2. Ocnosvl mepmoouHamuku

TepmonuHamuueckas cucrema. BHYTpeHHsIE SHEprus TEpMOJMHAMHYECKOW CHUCTEMBI M CIOCOObI €€ HM3MEHEHHUS.
KomnuectBo Temnorel u pabota. BHyTpeHHsISI SHeprus OJHOATOMHOTO HEajJbHOrO ra3a. Bupl Terionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKLHWSA, HW3JIy4YeHHE. YelbHasg TEIUIOEMKOCTh BellecTBa. KolM4YecTBO TEIIOTHl IpH
TeIIonepeaaye.

[TonsiTue 06 aguadbaraom nporecce. [lepBpiii 3aKoH TepMoguHaMUKU. [IprMeHeHne nepBoro 3aKkoHa TEPMOJMHAMUKH
K n3omporieccam. I'paduueckas uHTeprpeTaus padboThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpatumMocTh IPO1IECCOB B IPUPOIE.

TennoBble MamuHbl. [TpyuHIMOBL 1eCTBUS TEMIOBBIX MamuH. [IpeoOpa3oBaHus 3HEPrUM B TEIUIOBBIX MAallMHAX.
Koadpounuent nonesnoro aeiictBust terioBod MamumHbl. [{ukn KapHo u ero xosd¢uuumeHT moae3HOTo eHCTBUSL.
DKOJIOru4ecKue MpooIeMbl TEIIO3HEPTETUKH.

TexHrYecKue yCTpoicTBa U NPAKTUUECKOE MPUMEHEHHE: IBUTAaTeIh BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIbHUK,
KOHJUIIUOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpPEHHEW SHEpruu Teja MPU COBEPIICHWU PAaOOTHI: BBUIET MPOOKM M3 OYTHUIKM MO JEHCTBUEM
C)KaTOTo BO3/yXa, HarpeBaHue 3upa B JaTyHHOU TpyOKe MyTEM TpeHUs (BUI€0I€MOHCTpALuS).

N3meHeHne BHyTpeHHEN SHEPruu (TeMIiepaTypbl) Tejla Ipu Terionepeaye.

OneIT M0 a1abaTHOMY PACUIMPEHHIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTATENsl BHYyTPEHHETO CrOPaHusl, PEaKTUBHOI'O ABUTATEIs.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepenue yaeapHON TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoovt

[TapooOpa3oBanue u koHjaeHcauus. Mcnapenve u kuneHue. AOCOIOTHASE U OTHOCUTENbHAS BIIAXKHOCTh BO3/yXa.
Hacpimennsiit nap. Y nenpHas Temiora napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTICHUSI OT J1aBJICHUSI.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPONHSI CBOWCTB KPHUCTAILIOB. JKHUIKHE KPHUCTAIIIBI.
CoBpeMeHnHble MaTepualbl. [InaBnenne u kpucramuzanus. Y aelbHas Teriora miasieHus. Cyonumarus.



YPaBHeHI/Ie TEIJI0OBOro OajraHca.

TexHuyeckrue yCTpPOMCTBA M MPAKTUYECKOE IMPUMEHEHHE: TUTPOMETP U TMCUXPOMETP, KaJOPUMETP, TEXHOJIOTHH
MOJTYYEHUsI COBPEMEHHBIX MaTEepUaIOB, B TOM YKCJIe HAaHOMATepPHaaoB, U HAHOTEXHOJIOTHH.
Jlemoncmpayuu

CBoiiCTBa HACBHIILICHHBIX TAPOB.

Kunenue npu moHW>KEHHOM JIaBJICHUH.

Cnoco0bl M3MEPEHUS BIAXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlIECTBRA.
JleMoHCTpanusi KpUCTaIoB.

Yuenuuecxuii sxcnepumenm, rabopamopHule pabomuol

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3/TyXa.

Pa3znen 4. JiaekrpoauHamMuKa

Tema 1. Inekmpocmamuka

DnekTpu3alus Tell. DJIEeKTpUdecKuid 3apsid. [[Ba BuAa 3JIEKTpUUECKUX 3apsAloB. [IpoBOAHMKH, AUANEKTPUKU H
NOJIYIPOBOJHUKH. 3aKOH COXPaHEHUS IEKTPUUECKOT0 3apsiaa.

B3anmoneiictBue 3apsaaoB. 3akoH KynoHa. TodeuHsblil 3JIEKTPUYECKHN 3apsa. DNeKTpudyeckoe noje. Hanpssk€HHOCTD
ANEKTpUYecKoro nojs. [[puHuun cynepno3uuu 3JeKTpUYecKuX nosiei. JIMHuM HanpspkEHHOCTHU AIIEKTPUYECKOTO MOJIS.

PaGota cun snexrpocratnueckoro mois. [lorenmnman. PazHocts moreniuanoB. [IpoBOIHUKM U JUATECKTPUKH B
AIIEKTPOCTATUYECKOM T0JIE. JIM3IeKTpruyecKas MPOHULIAEMOCTb.

DnekTpo€MKOCTh. KoHeHcaTop. DIEKTPOEMKOCTD MIIOCKOT0 KOHJIEHCATOpa. DHEPTHS 3apsSKEHHOTO KOHAEHCATOpA.

TexHrYecKue yCcTpoicTBa U MPAKTUUECKOE MPUMEHEHHUE: AJIEKTPOCKOI, JIEKTPOMETP, PIEKTPOCTATUUECKas 3alluTa,
3a3eMJICHUE JIEKTPONPHUOOPOB, KOHJIEHCATOP, KOMMUPOBAIBHBIN alapaT, CTPYHHBIA PUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIUII IEUCTBUS SJIEKTPOMETPA.

BzaumopaencTBre HaA3JIEKTPU30BAHHBIX TEII.

DIIEKTPUYECKOE TT0JIE 3aPSKEHHBIX TEN.



[IpoBOAHUKH B JIEKTPOCTATUUECKOM IIOJIE.

DIIEKTPOCTaTUYECKAS 3aLIUTA.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTOpa OT IUIONIAJAM IUJIACTHUH, PACCTOSIHUS MEX]Iy HHMH U
JIVBJIEKTPAYECKON POHULIAEMOCTH.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3mepeHne 2eKTpOEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKHUIM TOK. Y CJIOBHUSA CYIIECTBOBAHUS AJIEKTPUYECKOro Toka. Mcrounuku Toka. Cuna Toka. I[locTossHHBIN
TOK.

Hanpsbxenue. 3akon OMa 7151 y4acTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHUE. YIEIbHOE CONPOTUBICHHE BemecTBa. [locimenoBarenbHoe, NapajuIeabHOE,
CMEILIAHHOE COEUHEHNE MPOBOIHUKOB.

PaGota snextpuyeckoro Toka. 3akon [[xoymns—JIenia. MOImHOCTE JIEKTPHUYECKOTO TOKA.

DNEKTPOABIKYIIAS CUJIa U BHYTPEHHEE COIMPOTHUBJICHME HCTOYHMKA TOKa. 3akoH Oma aJig MOJHOM (3aMKHYTOM)
ANEKTpUYECKOU nenu. KopoTkoe 3aMbIKaHueE.

DJIEKTPOHHAsE MPOBOAUMOCTH TBEPIBIX METAUIOB. 3aBUCUMOCTH COINPOTHUBIIEHHS METAUIOB OT TEMIEPaTypHI.
CBepXITPOBOIUMOCT.

DNEeKTpUYECKU TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonmynpoBonuuku. CoOCTBEHHass M MpHUMECHas MPOBOAMMOCTh TOJYHpOBOAHUKOB. CBoOMCTBa P-N-mepexona.
[ToynpoBOIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKHUM TOK B PACTBOPAX M PACILIaBaX JICKTPOJIUTOB. DIEKTPOIUTHUECKAS] TUCCOLMALMSA. DIIEKTPOJIN3S.

DJIEKTPUYECKHUM TOK B razax. CaMOCTOSTENBHBIN U HECAMOCTOSATENbHBIN pa3psaa. Monnus. [Ina3ma.

TexHH4eCcKrue YCTPOWCTBA M NPAKTUYECKOE NPUMEHEHUE: aMIEPMETpP, BOJBTMETP, PEOCTAT, MCTOYHUKHU TOKAa,
AJIEKTPOHArpeBaTEbHBIC TTPUOOPHI, AIEKTPOOCBETUTEIBHBIE MPUOOPHI, TEPMOMETP COIMPOTUBIICHUS, BAKYYMHBIH IHO],
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTPOBOAHUKOBBIN IHO, FralbBaHUKA.



Jlemoncmpayuu

N3mepenre cuiibl TOKAa U HAMPSKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS IWJIMHJIPUYECKUX TPOBOJHUKOB OT JJUHBI, TUIOHIAJAM MONEPEYHOTO CEUYEHUs H
Marepuania.

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpsiMmoe wu3MepeHue HIIEeKTPOABMKYIIEeH cuiibl. KopoTkoe 3aMblkaHHMe TrajbBaHUYECKOrO JJEMEHTAa U OIICHKa
BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepenune 3eKTpOABHXKYIIEH CHIIbl MCTOYHUKA TOKA U €r0 BHYTPEHHET0 COPOTUBIICHUS.

HaoGmroienne amexTpoimsa.

MesxknpeaMeTHble CBA3H

N3yuenue kypca ¢usuku Oa3zoBoro ypoBHS B 10 Kjacce OCYyIIECTBISETCS € YUYETOM COJEpKaTeIbHbBIX
MEXIPEIMETHBIX CBSI3E€H C KypcaMyu MaTeMaTUKH, OMOJIOTUU, XUMUH, Teorpauu U TEXHOJIOTUH.

Meorcnpeomemnvie nousimusi, CBA3aHHbIE C M3YYEHHEM METOJOB HAy4YHOTO IO3HAHMS: SIBJICHUE, HAYUYHBIM (axT,
TUNoTe3a, pu3ndeckas BeIMYMHA, 3aKOH, TEOpusl, HAOII0ACHHUE, IKCIEPUMEHT, MOJEIMPOBAHNUE, MOJIE]b, U3MEPEHUE.

Mamemamuxa: pemieHue CUCTEMbl YpaBHEHUH, TUHEHHAs QyHKIMs, mapadoia, runepOoia, X rpaduku U CBOMCTBA,
TPUTOHOMETPUYECKUE (PYHKIMU: CUHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusa: mexannueckoe ABMKEHUE B XKUBOU npupoje, 1ud@y3usi, 0cMOC, TEMIO00OMEH KUBBIX OPraHU3MOB (BUIbI
TEIIONEPENaUH, TEIJIOBOE PABHOBECHE), JIEKTPUUECKHE SIBJICHUS B )KUBOM MPUPOJIE.



Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEILIECTBA, MOJISIPHAs Macca, TEIUIOBbIE
CBOMCTBA TBEPHABIX TEJ, XUIKOCTEH M Ta30B, JIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIUTUYECKAs AUCCOLMALIMS,
raJIbBaHUKA.

l'eoepaghus: BIaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonozus: mpeodbpazoBaHue TBUKEHHM C UCIOIB30BAHUEM MEXAHM3MOB, YUET TPEHUS B TE€XHHUKE, MOJIIUITHUKH,
UCIOJIb30BaHUE 3aKOHA COXPAaHEHUS UMITYJIbCa B TEXHUKE (PaKeTa, BOAOMET U JIpYTHE), ABUTATEIb BHYTPEHHETO CrOpaHus,
napoBasi TypOuHa, OBITOBOW XOJIOAWJIBHUK, KOHIUIIMOHEP, TEXHOJOTUHU IOJyYEHHUS COBPEMEHHBIX MAaTEpUajoB, B TOM
YUCJI€ HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTMH, 3JIEKTPOCTATUYECKAas 3alluTa, 3a3€MJIEHUE 3JIEKTPONpPUOOpPOB, KCEPOKC,
CTPYHHBII NPUHTED, dJIEKTPOHATPEBATEIbHBIE MPUOOPHI, SJIEKTPOOCBETUTENIBHBIE TPUOOPHI, TAIbBAHUKA.

IHJIAHUPYEMBIE PE3YJbTATBI OCBOEHUSA INTPOI'PAMMBI 110 PU3UKE HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30BAHUA

OcBoenue yueOHoro npeamera «Pu3nkay Ha ypoOBHE cpeaHero oduero oopa3zoBaHus (0a30BbI YPOBEHb) JOHKHO
00ecCneunTh JOCTHKEHHE CIETYIOIINX JIMYHOCTHBIX, METANIPEAMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ybTaThl OCBOEHUS y4eOHOro npeamera « OU3HKay» JIOJKHBI OTpaXkaTh TOTOBHOCTb M CIIOCOOHOCTH
oOy4Jarommxcsi PyKOBOJCTBOBAThCA C(HOPMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlN{, TMO3UTHUBHBIX BHYTPEHHHUX YOCXKICHHM, COOTBETCTBYIOIMIUX TPATUIIMOHHBIM I[EHHOCTSIM POCCHICKOTO
OOIIeCTBa, paCIIMPEHUE KU3HEHHOTO OIBITA M OMbITa JEATEILHOCTH B MPOIIECCE pPean3allid OCHOBHBIX HAMpPaBICHUN
BOCIIUTATENBHOUN NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpasKaaHCKOr0 BOCIMTAHUA:

c(hOpPMHUPOBAHHOCTh T'PAKJAHCKON MO3ZUIIMK O0YYaIOMIErocsi Kak aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCHUKCKOTO
00I11eCTBa;

MPUHATHE TPATUIIUOHHBIX 00IEYEIIOBEUECKIX TYMAHUCTHUECKUX U JIEMOKPATUIECKUX [ICHHOCTEH;



IFOTOBHOCTb BCCTH COBMCCTHYIO JCATCIIBHOCTb B HHTCPCCAX TPAKIAHCKOIO O6HI€CTB8,, Y4aCTBOBAaTb B

CaMOYIIPpaBJICHUU B 06p3.30B3.T€JIBHOﬁ OopraHu3alvu,

yMEHUE B3aMMOJIECTBOBATH C COIMATBHBIMU HHCTUTYTAMU B COOTBETCTBUU C UX (PYHKIIUSIMU U HA3HAYCHUEM;
TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) IAaTPUMOTHYECKOTO BOCTIMTAHMA:

c(hOpPMHUPOBAHHOCTH POCCUMUCKON MPAKIAHCKONW UEHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHUMBOJIAM, JIOCTHKEHUSIM POCCHUMCKUX YUEHBIX B 00JacTH (HU3UKU U

TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS :
c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;
CIIOCOOHOCTh OIICHMBATh CHUTYyallMI0 M TMPUHUMATh OCO3HAHHBIC pEUICHUs, OPHUEHTHUPYICh Ha MOpPaJIbHO-

HPAaBCTBCHHLIC HOPMbI 1 ICHHOCTH, B TOM YHUCJIC B ACATCIILHOCTHU y‘léHOFO;

OCO3HAHME JIMYHOTO BKJIaa B IIOCTPOCHUE YCTORIUBOIO Oy IyIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS

3CTETUYECKOE OTHOIICHUE K MUY, BKJIFOUAs 3CTETUKY HAYYHOT'O TBOPUYECTBA, MPHUCYIIETO (PM3UUECKOM HayKe;

5) TPpy10BOT0 BOCTIMTAHUSI:

UHTEpEC K PA3IMYHbIM cepam IpoecCHOHATBHON ACITEIBHOCTH, B TOM YHCIIE CBSI3aHHBIM ¢ (PM3UKOW U TEXHUKOM,

YMEHHE COBEPIIIATh OCO3HAHHBIN BBIOOp Oyayliel npodeccuu U peain30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHBL;

TOTOBHOCTb M CIOCOOHOCTH K 00pPa30BaHMIO M CaMOOOPA30BaHUIO B 00IaCTH (PU3MKH HA MPOTSHKEHUHU BCEH )KU3HU;

6) IK0JI0THYECKOT0 BOCIIUTAHUS:

c(OPMUPOBAHHOCTH IKOJIOTMUECKON KYJIbTYpbl, OCO3HAHUE INI00ATFHOTO XapaKTepa 3KOJIOTUYECKUX MPOodIeM;
IJIAHUPOBAHKUE U OCYILECTBIICHUE JIEUCTBUM B OKpYXAIOIEH cpeie Ha OCHOBE 3HAHMS LieJiel YCTOMYMBOIO pa3BUTHSA

YCJIOBCUCCTBA,

paciIMpeHue OIbITa ASSTeIbHOCTH IKOJOTHUECKON HAMPABICHHOCTH HAa OCHOBE UMEIOIIMNXCS 3HaHUM 10 (PU3HKe;
7) HEHHOCTH HAYYHOT'O MO3HAHUS:
c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs (HU3UUECKON HAYKH,



OCO3HAaHHC LICHHOCTH HaquOﬁ ACATCIbHOCTH, TOTOBHOCTD B IIPOLICCCC U3YUCHUSA (1)H3HKI/I OCYHICCTBJIATDH IIPOCKTHYHO
N UCCJICAOBATCIILCKYIO ACATCIbHOCTD HHINBHUAYAJIbHO U B I'PYIIIIC.

METANPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA
ba3oBble JjornyecKkue AeicTBUA:

CaMOCTOSITEIILHO (hOPMYJIMPOBATH M aKTyaJU3UPOBaTh IIPoOIeMy, pacCMaTprUBaTh €€ BCECTOPOHHE;

ONPEACIATH LEIU AEATCIbHOCTH, 3aJ1aBaTh MapaMeTPhl U KPUTEPUU UX JTOCTUKCHUS,

BBISBIISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B PACCMATPHUBACMBIX (PU3UUECKUX SBICHUSX;

pa3pabarpiBaTh IUIaH pPEIICHUS MPOOJIEMbI ¢ YU4ETOM aHajdu3a UMEIOIIUXCS MaTepUaIbHBIX U HEMaTepHaIbHBIX
pPECYpPCOB;

BHOCUTb KOPPEKTUBBI B JEATCIBHOCTb, OIICHMBaTh COOTBETCTBUE pE3YJIbTATOB IIEJAM, OIIEHUBATh PUCKHU
MOCJICACTBUM ICATEILHOCTH;

KOOPAMHUPOBATh M BBINOJHATH pPabOTy B YCIOBUSIX PEAJTbHOTO, BUPTYaJbHOTO W KOMOWHHUPOBAHHOTO
B3aHMMOJICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

ba3oBble nccienoBare/bCKue 1eiiCTBUA.

BJIaJICTh HAYYHON TEPMHUHOJIOTHEH, KITFOUEBBIMU IMOHITHSAMU U METOJIaMH (PU3UYECKOM HAYKH;

BJIAJI€Th HAaBBIKAMHM y4E€OHO-MCCIIEIOBATEIbCKON U MPOEKTHOM NIEATENIbHOCTH B 00JacTH (PU3UKH, CIOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METOJIOB pelieHus 3a7ad (PU3UYECKOro COJepKaHUs, MPUMEHEHUIO
Pa3IMYHBIX METOJIOB IMO3HAHMS;

BIAJCTh BHUJAMH JIEATEILHOCTH 110 TIOJYYEHHWIO HOBOTO 3HAHMS, €r0 HWHTEPHpETalnH, TPeoOpa3oBaHUI0 U
MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX CUTYAIUSIX, B TOM YHCJIC TIPU CO3aHUH YYCOHBIX MPOEKTOB B 00J1acTH (DU3UKH;

BBISIBJISITH IPUUYUHHO-CIIC/ICTBEHHBIE CBSI3M U aKTYaJIM3UPOBATh 3aJ1auy, BBIJIBUTATh TUIIOTE3Y €€ PEIICHUs, HAaXOIUTh
apryMEHTBI JUIsl JOKa3aTebCTBA CBOMX YTBEPIKIEHUM, 3a71aBaTh MapaMeTPbl U KPUTEPUH PEILICHHUS;



aHAJIM3UPOBATh IOJIYYEHHBIE B XOJI€ PELUCHUS 3aJaud pe3yJIbTaTbl, KPUTUYECKH OLIEHHMBATh UX JOCTOBEPHOCTD,
IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBHSIX;

CTaBUTb U (OPMYJIMPOBATh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOM JESTENIBHOCTH, B TOM YHUCJE MPU U3YYEHHUU
buzukwy;

JIaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

YMETb [IEPEHOCUTH 3HAHUS 1O (PU3HKE B IPAKTUUYECKYIO 001aCTh KUZHEAESITEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX PEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJIEH, PEIAraTh OPUTrMHAIbHBIE MOAXObI U PEIICHHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aJbTEPHATUBHBIE PELICHUS.

Pabora ¢ undpopmaumeii:

BJa/J€Th HaBBIKAMHM IOJIy4€HUs HUHGPOpMauu (PU3UUYECKOrO COJEp)KaHUs M3 MCTOYHUKOB pa3HbIX THIIOB,
CaMOCTOSITENIFHO OCYILECTBISATh MOUCK, aHAJIM3, CUCTEMATU3alUI0 U MHTEPIPETAU0 HHOOPMALIUK Pa3IUYHbIX BUIOB U
dbopm npeacTaBiIeHuUS,

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIOJIB30BaTh CpeACTBa HH(GOPMALMOHHBIX W KOMMYHUKALIMOHHBIX TEXHOJOTMM B pEIIEHUHU KOTHUTUBHBIX,
KOMMYHHMKATHBHBIX M OPraHU3allMOHHBIX 3ajady C COOJIOJCHHEM TpeOOBaHUN SPrOHOMHKH, TEXHHUKH O€30MacHOCTH,
TUTHMEHBI, PECypcocOepeKeHUs, TPABOBBIX U ATHUECKUX HOPM, HOpM HH(OPMaLlMOHHON 0€3011aCHOCTH;

co37aBaTh TEKCThl (DU3NYECKOTO COJAEPKAHMS B Pa3IUYHBIX (QopMarax c ydy€ToM Ha3zHayeHuss MHPOPMALMHU U
LEJIEBOI ayJUTOpUH, BEIOHpas ONTUMAIbHYIO (POpMY IIPEICTABICHUS U BU3yaJIU3al[1H.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:
OCYUIECTBJIATH OOLIEHUE HA YPOKaxX (PU3UKHU U BO BHE-YPOUHOU ESITEIIbHOCTH;
pacno3HaBaTh NPEANOCHIIKA KOH(PIUKTHBIX CUTYalMi U CMITYaTh KOH(IUKTHI;
Pa3BEPHYTO U JIOTMYHO U3JIAraTh CBOIO TOUKY 3PEHHUSI C UCIIOJIL30BAHUEM SI3BIKOBBIX CPEJICTB;
NOHMMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHON pabOTHI;
BBIOMPATh TEMATUKY U METOJIbl COBMECTHBIX AEHCTBUM C YUETOM OOIMX MHTEPECOB U BO3MOXKHOCTEN KaXKJIOT0 WIEHA
KOJUIEKTHUBA;



NPUHUMATH IIEJIM COBMECTHOU IESATEIILHOCTH, OPTaHU30BBIBATH U KOOPIAMHHUPOBATH JICHCTBUS MO €€ JOCTHKCHHUIO:
COCTaBJISITh TUIAH JCWCTBHIMA, paclpeAeiiaTh POdu C Y4ETOM MHEHHH YYacCTHHKOB, O0OCYKIaTh Pe3yJdbTaThl COBMECTHOM
paboTHI;

OIICHMBATh KAaueCTBO CBOETO BKJIAaJa M KaXIOTO YYaCTHHKAa KOMAaHIbI B OOIIMU pe3ysibTaT Mo pa3pabOTaHHBIM
KPUTEPUSIM;

npe/yiaraTh HOBBIE MPOCKTHI, OIICHUBAThH UCH C TIO3UIIMH HOBU3HBI, OPUTHHAIBHOCTH, TPAKTUIECKON 3HAYNMOCTH;

OCYIIECTBJISTh TO3UTUBHOE CTPATErMUECKOE IIOBEJIECHHWE B PA3JIMYHBIX CHUTYyalUsX, MPOSBISATH TBOPUYECTBO U
BOOOpaxeHue, OBITh NHUITHATHBHBIM.

PeryisiTuBHBIe YHUBepCcaJbHbIe y4eOHble AeilicTBUS
Camoopranuzamnus:
CaMOCTOATENIHO OCYIIECTBIIATh IMO3HABATEIbHYIO JEATEIbHOCTh B 00JACTH (PU3UKM W aCTPOHOMUM, BBISIBIISATH
po0IeMBbI, CTABUTh U (POPMYJIMPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEJIbHO COCTAaBJIATh IUIaH PEIICHUs PAacUETHBIX U KaueCTBEHHBIX 3a/lay, IJIaH BBINOJHEHHS MPaKTHYECKO
palboThI C Y4ETOM UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOYTCHUIH;
JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
pacumMpsITh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JTMYHBIX MPEIIOYTCHHI;
JienaTh OCO3HaHHBIN BbIOOD, ApryMEHTUPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh 32 PEILIEHUE;
OLIEHUBATh MPUOOPETEHHBIN OTIBIT;
CIIOCOOCTBOBATh (POPMUPOBAHUIO M TPOSBICHUIO DPYAUIMU B 007acTH (U3UKHU, MOCTOSHHO TOBBIIIATH CBOMU
00pa3oBaTeNIbHBIN U KYJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, YMOIMOHAJIBLHBIN HHTEJJIEKT:
JaBaTh OIICHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTUBBI B JICSITEIIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
HEJsIM;
BJa/IeTh HaBBIKAMH I[103HABATEIbHOM pe(dIEKCUU KaK OCO3HAaHUS COBEPIIAEMBIX ACHCTBHUM W MBICIUTEIbHBIX
MPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUI;
UCIOJIb30BaTh MPUEMBI pedIeKCUHU TSl OLIEHKH CUTYalllU, BEIOOpa BEPHOTO PEIICHUS;



YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEUICHUS 110 UX CHUKCHUIO;

IIPUHUMATh MOTHUBBI M apIYMEHTHI IPYTUX [P aHAJIM3€E PE3YyJIbTaTOB JEATEIBHOCTH;

IPUHUMATH ce0sl, TOHUMasl CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI U apPIYMEHTBI IPYTUX IPH aHATU3€E PE3YJIbTaTOB IE€ATEIbHOCTH;

NPU3HABATH CBOE MPABO U MPABO APYIHX HA OIIHOKH.

B npouecce qocTuKEHNs! IMYHOCTHBIX PE3YJIBTATOB OCBOCHUS IPOTPaMMBbl 110 (PM3UKE /711 YPOBHS CPEIHETO OOLIETO
o0pa3oBaHUsl y 00y4aIOUIMXCs COBEPIICHCTBYETCS SMOLMOHAJIbHBIN HHTEIIEKT, IPEANoaralomui choOpMUpOBaHHOCTD:

CaMOCO3HaHMS, BKJIIOYAIOLIEr0 CHOCOOHOCTh MOHMMAaTh CBOE 3MOLMOHAIBHOE COCTOSIHUME, BUIETh HAINpPaBICHUS
pa3BUTHS COOCTBEHHON AMOLIMOHAIILHOM cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKJIIOYAIOUIETO CaMOKOHTPOJb, YMEHUE MPUHUMATHh OTBETCTBEHHOCTH 3a CBOE IOBEJECHUE,
CHOCOOHOCTh aJaTUPOBATHCS K AMOLMOHAIBHBIM U3MEHEHUSM U IPOSBISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHMBALMH, BKJIFOYAIOLIEH CTPEMJICHHE K JOCTHKEHHUIO LEJIH U YCIIEXy, ONTHUMHU3M, HHULIUATHBHOCTD,
YMEHHE JIEUCTBOBATh UCXO/S U3 CBOMX BO3MOKHOCTEH;

AOMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh NOHMMAaTh 3MOLMOHAIBHOE COCTOSIHUE JIPYyTUX, YYUTBIBaTh €ro MpH
OCYILIECTBJICHUH OOILEHUS, CHOCOOHOCTh K COYYBCTBHIO U CONIEPEKMBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIOYAIOIIMX CHOCOOHOCTh BBICTpaMBaTh OTHOLUEHHUS C JPYTMMH JIIOAbMH, 3a00THTHCH,
IPOSIBIISAT UHTEPEC U pa3periaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K «konmy oOydyenus B 10 kJacce TmipeaMeTHbIe pe3yJibTaThl Ha 0a30BOM YpPOBHE JOJKHBI OTpakaTh
c(OPMUPOBAHHOCTH y O0YUAIOIINXCS YMEHUI:

JEMOHCTPUPOBATH HA MPUMEPAX POJb U MECTO (U3UKU B (POPMUPOBAHUHN COBPEMEHHOW HAyYHOW KapTUHBI MHpPA, B
Pa3BUTUU COBPEMEHHOMW TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKOMN AEATEIbHOCTH JIFOAEH;

YUYUTBIBATh TPAHUIIBI TPUMEHEHUS U3YUEHHBIX (PU3UUECKUX MOJIeNiel: MaTepralibHas TOUKa, HHEpIUaJIbHAs CUCTEMa
oTcu€Ta, abCOJIIOTHO TBEPIOE TEJIO, MACAIBHBIN Ta3, MOJEIN CTPOEHHUS Ta30B, KUJIKOCTEH W TBEPABIX TEJ, TOUCUHBIN
AIEKTPUYECKUH 3apsij] MPU PEIICHUH (PU3NUECKHUX 3a]1a4;



pacno3HaBath (U3MUecKue SBJICHUS (TIPOIECCh) U OOBSICHATh UX HAa OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJSPHO-
KUHETUYECKOW TEOPUM CTPOCHHSI BEUIECTBA W JJIEKTPOJAMHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSAMOJUHENHOE
JBUKEHUE, CBOOOTHOE MaIeHUE Tell, IBUKEHHUE TI0 OKPYKHOCTH, MHEPIIMS, B3aUMOJEHCTBUE T, T dy3usi, OpoyHOBCKOE
JBH>KCHUE, CTPOEHUE KUJIKOCTEH M TBEPIBIX TEJ, U3MEHEHHWE OOBbEMA TEel MPU HArpeBaHUU (OXJIAKJICHHH), TEIJIOBOE
paBHOBECHE, HCHAPEHHUE, KOHJCHCALMS, IUIABJICHUE, KPUCTAIUIM3AIMUSA, KWIMEHWE, BJIAXHOCTh BO3/yXa, IOBBIIICHUE
JIABJICHHS ra3a MPU €ro Harpe€BaHUU B 3aKPBITOM COCYJE, CBSI3b MEXIY NapaMeTpaMH COCTOSIHHSA Tra3a B M30IPOIIECCaX,
ANEKTpU3aLUs TEJl, B3aUMOJECHCTBHE 3apsI0B;

OMHUCHIBATh MEXAHUYECKOE JIBUKEHUE, HUCIOIb3yd (PU3NuecKue BEJIWYUHBI. KOOpAWHATAa, MyTh, IEpeMeElIeHUeE,
CKOpPOCTb, YCKOPEHHUE, Macca Tella, CHJIa, UMITYJIbC TeJIa, KWHETUYECKask SHEPTUS, NOTEHINAIbHASI SHEPTUs], MEXaHUYECKas
paboTa, MexaHU4YecKasi MOITHOCTh; MPU OMUCAHUU MPABUWIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCIOIb3YEMbIX BEJIMYMH,
uX OOO3HAYEHUs U E€JIMHUIIBI, HAXOIUTh (OPMYIIbI, CBS3BIBAIONIUE JaHHYIO (U3UYECKYI0 BEIUYUHY C JPYTUMH
BEJINYMHAMU;

OMUCHIBATh U3YYEHHBIE TETJIOBbIC CBOMCTBA TEJ U TEIUIOBBIC SIBIICHUS, UCTIONB3Ys (DU3UUECKUE BEIMYUHBI: JaBJICHUE
raza, TeMIeparypa, CpeIHsIsl KMHETUYECKAsl SHEPTUsl XaOTUUECKOTr0 JABMXKEHUSI MOJIEKYJI, CPEIHEKBAPATUYHAS CKOPOCTh
MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSSI dHEprusi, pabora ra3a, KOod(PQUIMEHT MOJE3HOTO MEHCTBUSI TEIJIOBOTO
JIBUTATEJIS; TIPU OMHCAHWUU TPABWIBHO TPAKTOBATh (PU3MUECKHI CMBICT HMCHOJIB3YEMbIX BEIMYWH, MX O00O03HAUYCHUS U
€IMHUIIBI, HAXOUTh (HOPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (PM3UYECKYIO BEJTUUYUHY C APYTUMH BEIHUYUHAM;

OMUCHIBATh HM3YYCHHBIE AJIEKTPUUECKUE CBOMCTBA BEIIECTBA M JJIEKTPUUYECKHUE SIBICHUS (MPOLECCHI), HCIOIB3YS
(dbu3nYecKre BEJIWYUHBL: DJECKTPUUCCKUN 3apsj, JJICKTPUUYECKOE IMOJe, HAMNPsHKEHHOCTh TOJIS, MOTEHIMAl, Pa3HOCTh
MOTEHIMAJIOB; MIPU OMUCAHUU MPABUILHO TPAKTOBATh (DU3NYECKUN CMBICI HCMIOJB3YEMbIX BEIUYUH, UX O0O3HAUYCHHS U
CIMHMUIIBL;, YKAa3bIBaTh (POPMYJIBI, CBA3BIBAIOIINE JAHHYIO (PU3NUYECKYIO BEIMUMHY C IPYTUMU BEIMIYNHAMU;

aHaJTM3UPOBATh (PU3NYECKHUE TTPOIIECCHI U SBJICHUS, UCTIOIB3Ys (PU3NYECKUE 3aKOHBI U MPUHIIMIIBI: 3aKOH BCEMUPHOTO
tarotenus, |, Il u Il 3akonsl HproTOHA, 3aKOH COXpaHEHMS] MEXaHWYECKOM SHEPruH, 3aKOH COXPAHEHHS HMITYJIbCa,
MPUHLUAI CYTEPHO3UIIUA CHJI, TPUHITUIT PABHOMPABUS HMHEPLIHMATBHBIX CHUCTEM OTCYETA, MOJEKYJISIPHO-KUHETUUECKYIO
TEOPHUIO CTPOCHHUS BELIECTBA, T'a30BbIE 3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW YHEPTUM TEIIOBOTO ABUYKEHHSI MOJIEKYI C
aOCOJIIOTHOM TeMIlepaTypoi, EPBhIi 3aKOH TEPMOIMHAMUKH, 3aKOH COXPAaHEHUs JIEKTPUUECKOTo 3apsia, 3akoH KyioHa,



IpU 3TOM pa3InyaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHWE M YCIOBUS (TpPaHMIIBI,
00J1acTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TIPHUHIIUIBI ACHCTBHS MAIIMH, MPUOOPOB M TEXHUYECKUX YCTPOUCTB; pa3Nnyarh YCIOBHS UX
0€30macHOr0 UCIIOIL30BaHUSI B TIOBCETHEBHOM KU3HH,

BBITIOJTHATHh 3KCIEPUMEHTHI M0 MCCIICIOBAHUIO (DU3UYECKUX SIBJICHUN M TPOIECCOB C WCIIOJIB30BAHUEM MPSMBIX U
KOCBEHHBIX M3MEPCHH, MPH 3TOM (OPMYyIUPOBATh MpoOIeMy/3aqady U THIIOTE3y YIeOHOTO SKCIIEPUMEHTa, COOMpPATh
YCTaHOBKY M3 MIPEIIOKEHHOTO0 000PY1I0BaHHUSI, POBOJIUTH OMBIT U (DOPMYITUPOBATH BHIBOJIBI;

OCYIICCTBIIATH MPSMbIC M KOCBEHHBIC U3MEPCHUS (DH3NICCKUX BEIIMUWH, P 3TOM BHIOMPATh ONTHMAIBHBINA CTIOCO0
WU3MEPCHUS U UCIIOIh30BATh N3BECTHBIC METO I OIICHKH MOTPEITHOCTEH H3MEPCHUIA;

WCCJICIOBATh 3aBUCUMOCTH MEXKTY (DU3NYCCKUMH BEJIMIMHAMHU C WCITOJIB30BAaHUEM MPSIMBIX M3MEPEHUH, MPU ITOM
KOHCTPYHPOBATh YCTaHOBKY, (PUKCHUPOBATH PE3yIbTAThI MOJYICHHON 3aBUCUMOCTH (DU3MUECKHUX BEJIMYMH B BHJIE TAOIHUI] U
rpaduKoB, AeJaTh BBIBOBI IO Pe3yJIbTaTaM HCCIIEIOBAHNUS;

coOmoaTk mpaBuia OE30MacHOTO Tpyda MpH MPOBEACHUHM HCCIEAOBAHMN B paMKax Y4eOHOTO SKCIIEpUMEHTA,
y49eOHO-MCCIIEIOBATEILCKOH W TPOCKTHOW JIEATEILHOCTH C  HCIIOJIb30BAaHUEM HW3MEPHUTEIBHBIX  YCTPOWCTB M
J1a060paTOpHOTO 000PYIOBAHUS;

pemaTh pacu€THbIC 3a7a4i C SBHO 3aJIaHHON (PU3UYECKON MOJIEIbIO, UCTIONIb3YS (PU3NUECKHE 3aKOHBI M MPUHIIUIIBI,
Ha OCHOBE aHajM3a yCIOBHUS 3aJladll BHIOMpaATh (U3MUYECKYI0 MOJEIb, BBIICIATh (U3HUSCKHUE BEIWYWHBI U (DOPMYIIHI,
HEOOXoaMMBIC I e€ peleHUs, TMPOBOAUTh PACUEThl U OICHHUBATh PEATbHOCTH IMOTYYECHHOTO 3HAYCHHUS (PU3HUECKOU
BCJIMYMHBI,

peraTh KaueCTBEHHBIC 3a[a4M: BBHICTPAMBATh JIOTUYECKU HEMPOTHUBOPEUMBYIO IEMOYKY PACCYXKIEHUN C OMOpOi Ha
M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTHU M (PU3UUECKUE SIBJICHHUS;

WCITOJIB30BaTh MPU PEIICHWH YYCOHBIX 3a7ad COBPEMCHHBIC HWH(GOPMAIIMOHHBIE TEXHOJIOTHH IS TIOWCKa,
CTPYKTYPUPOBAHHMSI, HHTEPIIPETAIIMN U TPEICTABICHUS YUCOHOW W HAyYHO-TIOMYJIIPHONH WH(OpMAIUH, TOJyYCHHOU W3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAITM3UPOBATH MOTyJaeMyr0 HH()OPMAITHIO;

NPUBOJUTH TPHUMEPHI BKJIAJa POCCHUCKMX M 3apyOC)KHBIX YUEHBIX-(PH3UKOB B pa3BUTHE HAYKH, OOBSICHECHHE
MIPOIIECCOB OKPY’KAIOIIETO MUPA, B PA3BUTHE TEXHUKHU M TEXHOJIOTHI;



UCIIOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM KW3HM i oOecrieueHus Oe30MacHOCTU MpHU
oOpamieHMM ¢ NOpubOpaMM M TEXHUYECKUMH YCTPOMCTBAMH, MJI COXPAaHEHUsI 370pOBbSI U COONIOACHUS HOPM
HKOJIOTHYECKOTO MOBEJICHHS B OKPYKAIOLIEH CpelIe;

paboTaTh B TpYIIE C BBHIMOJHEHUEM PA3IHYHBIX COLMAIBHBIX POJIEH, TIaHUPOBAaTh pabOTy TPYMIbI, PAIMOHAIBHO
pacnpenenatb 00S3aHHOCTH W IJIAaHUPOBATh NEATEIHHOCTh B HECTAaHIAPTHBIX CUTYallUAX, aJIEKBATHO OLICHWBATH BKJIAJ
KQKJIOTO U3 YYaCTHUKOB TPYIIIbI B PEIICHHE pacCMaTpUBaeMOM IPOOIEMBI.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nu(poBbIe
Ne n/m P Konrpouabusie IIpakruueckue (witpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUS
bu6mmoreka [IOK
1.1 ®u3uKa 1 METOAbl HAYYHOT'O TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Wroro no pazneny 2
Pasznea 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMO/JINHAMUKA



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

31 OCHOBBI MOJIEKYJISIPHO-KUHETUUECKOIN 9 bubmumoreka [IOK
' TEOpUH https://m.edso0o.ru/7f41bf72
bubmuoreka [JOK
32 OCHOBEI TEPMOMHAMHIKH 10 https://m.eds00.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK
' ®a30BbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72
Htoro no paznemny 24
Paznea 4. JIEKTPOJINHAMUKA
bubmuorexa [JOK
41 UICKTpOCTATH 10 https://m.eds00.ru/7f41bf72
49 [TocTosiHHBIN 351eKTpUYECKHil TOK. TOKH B 12 bubnnoreka [JOK
' Pa3IMYHbIX Cpeiax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PeszepBHOe Bpems 2
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢c
Htoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBBI CIENUATTBHON TEOPUH bubnuorexa [JOK
3.1 4 1
OTHOCHUTEIbHOCTH https://m.edsoo.ru/7f41¢c97c
Hroro mo pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
bu6nmoreka [JOK
4.1 7
DIICMCHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubmuorexa [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

4.3 ATOMHOE SApO

Uroro no pazgeny
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bubmuoreka [JOK
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Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 ngsHE;T:(iigrouﬁ £41007¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o061maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41007¢
Hroro no pasneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuyecTBo 4acos

Bcero

Jara nzydyenus

®usuka — Hayka o npupoje. Hayunbsie METObI NO3HAHUS

1 1 04.09.2023
OKPY’KaIOIIeT0 MUpPa
Posb 1 MecTo ¢u3uku B pOpMUPOBAHUU COBPEMEHHOM

2 HAyYHOU KapTUHBI MUPA, B IPAKTUYECKON AESITETbHOCTU 1 06.09.2023
THOACH
M .

3 exaHu4eckoe JBrxeHue. OTHOCUTEIbHOCTh MEXaHUYECKOTO 1 11.09.2023
nBwxkeHus. [lepemerienue, CKOpocTh, yCKOpEHHUE

4 PaBHOMEpHOE MPSAMOJIMHEWHOE ABIKEHHE 13.09.2023

5 PaBHOYyCKOpEHHOE MPSIMOIMHENHOE ABUKEHHE 18.09.2023

6 CBoOomHOE majieHne. Y CKopeHue CBOOOTHOTO TaICHUS 20.09.2023
K i . 7

7 PHUBOJIMHENHOE ABMKEHHE. J[BHKeHHEe MaTepHaIbHON TOUKH 1 95.09.2023
10 OKPYKHOCTH
IT r N

g PHUHIIATT OTHOCI/ITCJ‘IBHOC”{I/I anmnes. MHeprmanbHbie 1 97.09.2023
cucteMsl orcyera. [lepBriii 3akoH HetoToHa

9 Macca tena. Cuna. [lpunmun cynepvnosnunn cui. Bropow 1 02.10.2023
3akoH HproTOHA /T MaTepHaaIbHOW TOUYKH

10 Tperun 3akoH HproTOHA /U1 MaTepUAIbHBIX TOYEK 1 04.10.2023

11 3akoH BceMupHOTo TsaroreHus. Cuna tsokectu. [leppas 1 09.10.2023
KOCMHYeCKast CKOPOCTh

12 Cuua ynpyroctu. 3akoH ['yka. Bec tena 1 11.10.2023

13 Cuna tpenus. Koadounuent rperns. Cuna conpoTHUBIECHUS 1 16.10.2023

IMpU ABUKCHUU TCJIa B JKUAKOCTU UJIU Ir'a3¢c




14

[TocTynarenbHoe U BpamaTeibHOE JBUKEHHUE a0COIFOTHO
TBEpAOro Tesna. MomeHT cuiibl. [1nedo cuibl. Y caoBust
paBHOBECHSI TBEPJOTO TEJIa

18.10.2023

15

HNmnynbc MaTepruaibHOM TOYKHU, CUCTEMbBI MATEPUAIBHBIX
Touek. IMmynbc cuiibl. 3aKOH COXpaHEHUSI UMITYJIbCA.
PeaxkTuBHOE NBUKEHUE

21.10.2023

16

17

18

PaboTa n momHoCTh cuiibl. Kunetnueckas sHeprus
MaTepraabHOW TOYKH. Teopema 00 M3MEHEHUN KHHETUYECKON
SHEPTUH

[TorenuuanbHas sueprud. l[loTeHnnanbHast SHEPTUs yIpyro
nehopMUpOBaHHOU NPYKUHBI. [loTeHIManbHas YJHEPTHsl Tea
BOJIM3U MOBEPXHOCTH 3EMIIU

IToTeHuanbHble 1 HENOTEHI{UAJIbHBIE CUIIBI. CBs13b pa6OTBI
HCTIOTCHIHUAJIBHBIX CHJI C UIBMCHCHUEM MeXaHI/I‘leCKOI/IVSHepFI/II/I
CHCTEMBI TeIl. 3aKOH COXpPAaHCHUA MEXaHUYECKOU SHEpPTUun

23.10.2023

25.10.2023

08.11.2023

19

JlaGopaTtopHast pabota «HccnenoBanue CBsi3M pabOThI CUIIBI C
U3MEHEHUEM MEXaHUYECKOM YHEPTUU Tela Ha IpuMepe
PaCTSDKEHUS PE3UHOBOTO KIyTa»

13.11.2023

20

21

KonTponbHnas pabora o teme «Knunemaruka. JluHamuka.
3aKOHBI COXPAaHEHHS B MEXAHHUKE)

OCHOBHBIE TIOJI0XKEHUS MOJIEKYISIPHO-KUHETHUECKOW TEOPHH.
BpoynoBckoe nemxenue. Auddysus

15.11.2023

20.11.2023

22

XapakTep ABUKEHUS U B3aUMOJICHCTBUS YaCTHI BEILIECTBA.
Mojenu cTpoeHus ra3oB, KUAKOCTEN U TBEPABIX TEI

22.11.2023

23

24

Macca monekyn. KonunuectBo BemectBa. [Tocrosanas
ABoraapo

Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana
teMriepatyp Llenbcus

27.11.2023

29.11.2023




25 Uneanbusiii raz B MKT. OcnoBroe ypaBuenue MKT 04.12.2023
AOcoroTHas TeMIiepaTypa Kak Mepa cpeHeld KHHETHYECKON

26 SHEPTUU JIBIKEHUS MOJIEKYI. Y paBHeHUE MeHieneeBa- 06.12.2023
Kianeiipona

27 3akoH JlambToHa. ['a30BbIC 3aKOHBI 11.12.2023

28 JlabGopaTtopHast pabota «HcciaenoBaHue 3aBUCUMOCTUA MEKTY 13.12.2023
napaMeTpaMH COCTOSTHUS Pa3peKEHHOTO Ta3ay

29 H3omporeccsl B uaeanbsHOM ra3e u ux rpaduyeckoe 18.12.2023
npeCTaBICHNE
BuyTpeHHss sHEprus TEpMOAMHAMUYECKOU CHCTEMBI U

30 crocoObl e€ m3MeHeHus1. KoJimuecTBo TemioThl ¥ padora. 20.12.2023
BuyTpeHHss SHEprusi 0IHOATOMHOTO UJICAIBHOTO Ta3a

31 Buasl Tenonepenaun 25.12.2023

39 VY aenbHas TEIIOEMKOCTb BCII;IGCTBa. KonuuecTBo TemiaoTel npu 97122023
Terutonepenade. AnuabaTHBIN MpoIece

33 [TepBblit 3aKOH TEPMOAMHAMUKH U €T0 TPUMEHEHUE K 10.01.2024
U30IpolLieccaM

34 Heob6patumocts nporieccoB B mpupoze. Bropoit 3akon 15.01.2024
TEPMOIUHAMUKHN

35 [Tpunnun geiictusa u KIIJ[ rernnoBoit MmammHbl 17.01.2024

36 [{uxn Kapno u ero KIT/T 22.01.2024

37 DKoJoruyeckre npoodaeMbl TEIIOHEPTeTHKU 24.01.2024

38 O6o06matomuii ypok «MonekynsapHas pusruka. OCHOBBI 99.01.2024
TEPMOIMHAMHKIY

39 KoHnTtponbnas padota mo teme «MonekymnspHas Gpu3muka. 31.01.2024
OCHOBBI TEPMOTHHAMHKI)

40 [Tapoo6pazoBanue u koHaeHcaus. Vicnapenue u KuneHue 05.02.2024




AOCOIIIOTHASI U OTHOCUTEJIbHAS BJIAXXHOCTH BO3/TyXa.

41 . 07.02.2024
Hacprmenusiii map
Tseépnoe teno. Kpucramnmueckue u amopQHbIe Tena.

42 AHN30TpOIUS CBOMCTB KpUCTAILIOB. JKHUJIKHE KPUCTAILIIBI. 12.02.2024
CoBpemeHHbIE MaTepUalIbl
[TnaBneHne M KpUCTaUIM3ANUs. Y JelbHAs TEIUIOTA TUIABJICHUSI.

43 P LA 14.02.2024
CyOnumarus

44 YpaBHeHHe TEII0BOTrO OanaHca 19.02.2024
DrneKTpu3anus Tei. DIeKTpUIeCcKuu 3apsa. J(Ba Buga

45 pH3au P pan. Jlga B 21.02.2024
SIIEKTPUUYCCKHX 3aPsII0B
[TpoBOTHUKY, TUDICKTPUKHU U MTOJIYIIPOBOJIHUKH. 3aKOH

46 POBOATIHIEL, AHAICKTD YHpOEOA 26.02.2024
COXpaHEHHsI AIIEKTPUUECKOTO 3apsijia
B3aumoneuctue 3apsanoB. 3akoH Kynona. Touednbin

47 AACHICTBHE SapIa Y 28.02.2024
DIIEKTPHUYCCKUH 3apsi/l
Hanpsox€nnocts anektpuyeckoro nouist. [Ipunnun

48 p p 1. LpuHL . 04.03.2024
CYIIEPITO3UIINH JIEKTPHUCSCKUX TOJICH. JINHUU HAPSHKEHHOCTH
Pa6ora cui anekrpocratuyeckoro nods. [Torennuan. PasHocTs

49 P B 06.03.2024
MIOTEHIIMAJIOB
[TpOBOIHUKH ¥ TUDICKTPUKH B DJICKTPOCTATHUECKOM ITOJIE.

50 PoBox JHDIICTD P 11.03.2024
JluaaekTprudecKas IpOHHUIIAEMOCTh

51 DnekrpoéMkocts. Konnencatop 13.03.2024
DJEKTPOEMKOCTb IJIOCKOTO KOHICHCATOPA. DHEPTHs

52 P ACHEATOPa. Hep 18.03.2024
3apsHKEHHOTO KOHJIEHCATopa
JlabopaTtopHas pabota "M3mepeHne dIeKTPOEMKOCTH

53 paTopHaz p P P 20.03.2024
KOHJICHCATOPa
[IpuHIMT NEHCTBHS U MPUMEHEHUE KOHCHCATOPOB,

54 KOIIMPOBAJIBHOIO amnmapara, CTpyWHOro IpuHTEpa. 01.04.2024

DNeKTpoCcTaTUYECKas 3alIuTa. 3a3eMJICHUE AIEKTPOIPHUOOpOB




DIIEKTPUUYECKHI TOK, YCIOBHS €0 CYIIECTBOBAHMUS.

55 [TocTostHubIM TOK. Cwita Toka. Hanpspkenue. ConpoTHBIICHHE. 03.04.2024
3akon Oma 18 yyacTka enu
[TocnenoBarenpHOE, MapaIICNbHOE, CMELIAHHOE COCTUHEHNE

56 npoBoAHKUKOB. JlaboparopHas paboTa «3ydeHne cMEnIaHHOTO 08.04.2024
COCIMHEHUS PE3UCTOPOB)

57 PaboTta 1 MOLTHOCTB AJIEKTPUYECKOrO TOKa. 3akoH J[>koyis- 10.04.2024
Jlenna
3akon OMa A1 OJTHOM (3aMKHYTOM ) DJIEKTPUYECKOM LIETTH.

58 Kopotkoe 3ambikanue. JlabopaTopHas padora «3mepenue 13.04.2024
O/1C ucTtoyHuKa ToKa M €ro BHYTPEHHETO COMPOTHUBICHUS
DIIeKTpOHHAs MPOBOJAUMOCTD TBEPBIX METAJLIOB.

59 3aBUCUMOCTh CONPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHL. 15.04.2024
CBepXnpoBOAUMOCTD

60 DNEKTPUYECKHH TOK B BakyyMme. CBOMCTBA 2JIEKTPOHHBIX 17.04.2024
MTyYKOB
[TomynpoBoIHUKH, UX COOCTBEHHAs U IPUMECHAsI

61 npoBoauMOcCTh. CBOKCTBa p—N-niepexoa. 22.04.2024
[TonynpoBoaHUKOBBIE TPUOOPHI

62 DNEeKTPUUECKUH TOK B paCTBOPAX M pacIiaBax dJIEKTPOIUTOB. 94.04.2024
DNEKTPOIUTHUECKAs JUCCOLUAIUS. DIEKTPOIIN3

63 3J'IeKTpI/I'-IeCKI/II/I‘TOK‘B razax. CaMOCTOSTENbHBIA U 97.04.2024
HECaMOCTOSTENbHBIN pa3psal. Monnus. [1nazma

64 DnekTpuueckue MpruOOpbl U YCTPOMCTBA U UX MPAKTUIECKOE 06.05.2024
npuMeHeHne. [IpaBuiia TeXHUKH 0€301TaCHOCTH

65 O06006mmanmuil ypok «IeKTPOIHHAMUKA 08.05.2024

66 KonTponbhas pabota no teme «nekrpoctaruka. [locTosHHbII 13.05.2024

AIEKTPUYECKUM TOK. TOKM B pa3IM4HBIX Cpeaax»




PesepBublit ypok. KonTponbHas pabota 1o reme

67 | " 1 15.05.2024
DJeKTpoANHAMHUKA
68 PesepBHeIit ypok. O6o0marommii ypok o remam 10 xinacca 1 20.05.2024
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®usuka, 10 kmace/ Msxkumes I'.51., byxosue b.b., Corckuit H.H. mox
penakmueit [TapdentreBoit H.A., AkiinonepHoe obiiectBo «M31aTeabcTBO

«HpOCBCHICHI/Ie»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

1. Maxumes I'. 4., byxosnes b.b., Corckuii H.H. ®usuka. 10 kinacc. YueOHUK
1t 001ieo0pa3zoBaTenbHbIX opranuzanuii. M: [Ipocsemenue, 2017.

2. [MTapdentneBa H.A. Terpaas s nabopatopubix padot. 10 kimacc. M.:
IIpocsemenue, 2014.

3. HanromenkoB B.C., Kopmryrosa O.B. [Iporpamma kypca ¢usuku amst 10—
11 xnaccoB o01eo0pazoBaresbHbIX opranu3zanuii. M.: IIpocBemenue, 2014.
4. MynsTUMeauItHOE NPUIIOKEHNE K yueOHuKy Msikumesa I'.41., ByxoBuesa

b.b., Corckoro H.H. ®u3uka. 10 xknacc. M.: [Ipocsemienne, 2017.

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
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