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MHNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke 0a30BOro YpOBHsSI Ha YPOBHE CpEIHEro O0OIIero
oOpa3oBaHusl pazpaboTaHa Ha OCHOBE IMOJOXEHUH M TPEOOBAHUI K pe3ysibTaTam
OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHOM MpOrpaMmbl, mpeactraBieHHbix B OI'OC
COO, a Ttakxe c yué€roMm (enepasibHOM padoueil mporpaMMbl BOCHUTAHUS U
KOHIIETIIIMM TpenoAaBaHus yuyeOHoro mpeamera «@Dusumka» B 00pa30BaTEIbHbBIX
Opra”u3anusax Poccuiickon denepauny, peaAU3YIOLINX OCHOBHbIE
o0Opa3oBaTesbHbIE MPOTPaMMBI.

ConepkaHue mporpaMMbl 1O (U3MKE HampaBiIeHO Ha (opMUpoOBaHUE
€CTECTBEHHO-HAYYHOM KapTHUHBI MHUpa oOydarommxcs 10—-11 kmaccoB mnpu
oOyueHuu ux ¢usnke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JESTEIIbHOCTHOTO
nonxoga. IIporpamma mo ¢usuke coorBercTByeT TpeboBanusm OI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, HIPEAMETHBIM M METANPEAMETHBIM pe3yjbTaTaM
oOydeHHMs, a TaKK€ YYHMTHIBAET HEOOXOJUMOCTh peau3alryd MEKIPEAMETHBIX
CBs3e (PU3MKM C €CTECTBEHHO-HAyYHbIMU Yy4YE€OHBIMU mpeaMeramu. B Hel
OTIPENIEIISIFOTCS OCHOBHBIC LIENHM WM3Y4YeHHs] (PU3UKKM HA YPOBHE CPEIHEro OOIIero
o0Opa3oBaHus, MIAHUPYEMBIE PE3YyJIbTaThl OCBOCHHUS Kypca (PU3UKH: JTUYHOCTHBIE,
MeTarnpeMETHbIE, IPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3uKe BKIHOYAET:

e IUIAHUPYEMBbIE pe3yJIbTaThl OCBOCHUSI Kypca (U3UKU Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI 110 TOAaM 00 Y4YEHHUS;

e cojaepkaHue yueOHoro npeameta «duznka» no rogaM o0ydeHuUs.

du3uka Kak Hayka O HambOosee OOLIMX 3aKOHAX MPUPOJIbI, BbICTyMHas B
KayecTBe y4yeOHOro mpeaMera B IIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHui 00 okpykatomeM mupe. [IkonpHbIN Kype pU3MKN — cucTeMoo0pa3yronuit
JUISL €CTECTBEHHO-HAYUHbBIX YYEOHBIX MPEAMETOB, MOCKOIbKY (PU3UYECKUE 3aKOHbI
JeKaT B OCHOBE IIPOIIECCOB U SIBICHUM, HM3ydaeMbIX XUMHUEH, OHWOIOTHei,
¢usnueckorr reorpadueit u  actpoHomued. Hcmonb3oBaHWE W AKTHBHOE
npuMeHeHue  (U3MYECKUX 3HAHUW  ONpeNessieT XapakTep W pa3BHUTHE
pPa3HOOOpa3HBIX TEXHONOTHM B cdepe HHEPreTUKH, TPaHCIOpPTa, OCBOCHUS
KOCMOCA, TOJIy4EHHUSI HOBBIX MATEpUATIOB C 3aJaHHBIMU CBOMCTBAMHU U JIPYTHUX.
W3yuenne (Qu3MKHM BHOCUT OCHOBHOM BKJaa B (POPMHUpPOBAHUE €CTECTBEHHO-
Hay4YHOM KapTUHBI MHpa oOydarluxcsi, B (HOPMHUPOBAHHE YMEHUN NPUMEHSThH
Hay4YHBIA METO]I IO3HAHUS NIPH BBINOJIHEHUN UMHU Y4€OHBIX UCCIIEIOBaHUN.

B ocHOBy kypca ¢u3uku Uisl YpOBHS CpeaHero oOiiero oOpa3oBaHUs
NOJIOKEH PpAJ HUACH, KOTOpbIE MOXKHO paccMaTpuBaTh Kak MPUHLMIBL €0
OCTPOEHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SIBISIETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJEPKUT MaTepuai U3 BCeX Pa3fesioB (PU3MKH, BKIHOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (DU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW MmaTepuan Kypca (PU3UKU
o0beaMHEH BOKpYr (Qusmyeckux Teopuil. Bemymum B Kypce sBiseTcs
dbopMupoBaHUE TPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTEpPHUH, BEIIECTBE H
noJe.

Hoesn cymanumapusayuu. EE peanuzanus npeanonaraeT HCIOIb30BaHUE
I'YMaHUTApHOTO MOTEHLHAaNa (PU3MYECKOM HAYKH, OCMBICIIEHUE CBSI3U DPa3BUTHUS
¢u3ukn ¢ pa3BUTHEM OOIIeCTBa, a TakKke€ C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMH M SKOJOTHYECKUMH MTPOOIEMaMHu.

Hoess npuxnaowmoii  umanpasenennocmu. Kypc ¢usuku  mnpeamnosaraer
3HaKOMCTBO C IIMPOKUM KPYTOM TE€XHUYECKUX M TEXHOJOTMYECKUX MPHUIIOKEHUIN
U3YYEHHBIX TEOPHUI U 3aKOHOB.

Hoes »skonocuzayuu peanu3yercsi IMOCPEACTBOM BBEACHHUS 3JIEMEHTOB
COJICP)KaHMSI, TIOCBAIIEHHBIX OSKOJOTMYECKMM IMpoOJjemMaM COBPEMEHHOCTH,
KOTOpBIE CBS3aHbI C Pa3BUTUEM TEXHUKH M TEXHOJOTHH, a TaKKe OOCYXKICHHUS
po0JIeM palMOHAIbHOTO MPUPOIONOJIB30BAHUS U IKOJIOTHUECKON 0€3011aCHOCTH.

CrepKHEBBIMHM 3JIEMEHTaMH Kypca ()M3MKH Ha YpPOBHE CpPEAHEro OOIIEeTro
oOpa3oBaHus SBIAIOTCA (u3nueckue Teopuu ((popMupoBaHUE MPEACTABICHHUA O
CTPYKTYpE MOCTPOEHUSI (PU3NYECKONW TEOPUH, POJIU (PyHIAMEHTAJIbHBIX 3aKOHOB U
OPUHLMIIOB B  COBPEMEHHBIX TMPEACTaBICHUSX O TMPHUPOAE, TpaHHUIAX
NPUMEHUMOCTH TEOpWH, JJIs OINKCAHUS E€CTECTBEHHO-HAYYHBIX SBICHUU U
IIPOIIECCOB).

CHCTEeMHO-IeITEeIbHOCTHBIN MOAX0 B Kypce (PU3MKH peaiu3yercs Mpex]ie
BCEro 3a CU€T OpraHu3allii SKCIEPUMEHTAILHOM AESITEIbHOCTH O0Y4arOIIUXCs.
Jlns Ga3oBOro ypoBHS Kypca (U3MKH — OTO MCIOJB30BAHUE CHUCTEMBbI
(GpOHTATIBHBIX KPAaTKOBPEMEHHBIX HKCIIEPUMEHTOB U JAa0OpaTOpHBIX padoT,
KOTOpbIE B TIporpamMme mo (pu3nke OObEeTUHEHBI B OONIUH CIUCOK y4EHUYECKHUX
IpPAKTUYECKUX Pa0OT. BhbiieneHne B yka3aHHOM IE€peuHE JIabOpaTOPHBIX padoT,
MPOBOJIMMBIX JUIsI KOHTPOJIE M OLEHKH, OCYIIECTBISIETCS yYaCTHHKaMU
0o0pa3oBaTEIbHOTO MpOoIEecca UCXOJs U3 OCOOCHHOCTEW IUIAaHUPOBAHUS U
ocHaileHuss kabunera ¢Gusuku. I[lpu sTomM obecneunBaeTcs OBJIAJICHUE
OO0yJaIOUUMUCST YMEHUSIMU TPOBOJIUTH KOCBEHHBIC H3MEPEHHUsS, HCCIETOBAHMS
3aBUCUMOCTEH (PU3MUECKMX BEIMYMH M IIOCTAHOBKY OIIBITOB 10 IIPOBEpPKE
MPEI0KEHHBIX THITOTES.

Bonbioe BHMMaHME yIENSETCS PELUICHUI0 PACYETHBIX M KadeCTBEHHBIX
3ajgad. Ilpu 3TOM 111 pacu€THBIX 3a/1a4 MPUOPUTETOM SIBJISIIOTCS 3a/a4d C SIBHO
3aJJaHHON (PU3MYECKON MOJIENBIO, MO3BOJISIOINE MPUMEHSTh U3YUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paszfena Kypca, TaK M WUHTErpUpys 3HAHUS U3
pa3HbIX pasaenoB. [l Ka4eCTBEHHBIX 33]1a4 MPUOPUTETOM SIBIISIIOTCS 33/aHUS Ha
OO0BSICHEHHE NPOTEKaHUs (PU3NUECKUX SBJICHUM W TMPOLIECCOB B OKPYXKAroIIeH
KU3HU, TpeOyronue BbIOOpa (U3WUECKOM MOJEnu Jid CUTYallMd MPaKTUKO-
OPUEHTUPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TtpedoBanuamu PI'OC COO k marepuansbHO-
TEXHUYECKOMY OOecleyeHu0 ydeOHoro mpoiiecca 0a30BBIM ypOBEHb Kypca
(U3MKK1 Ha YpOBHE CPEHEro O0IIero 0Opa3oBaHusl JOJKEH U3y4aThCsl B YCIOBHSIX
OpEeIMETHOr0 KaOuHeTa (PU3UMKH WM B YCIOBUSIX MHTETPUPOBAHHOrO KaOWHETa
OPEIMETOB €CTECTBEHHO-HAy4YHOro LuKia. B kabunere (pu3MKM JOKHO OBITH
HEoOXoAMMOe JlabopaTopHOe O0OpYyAOBaHME ISl BBIMOJHEHHS YKa3aHHBIX B
nporpaMMme 1no (pu3uke y4eHMYECKUX MPAKTUYECKUX PAOOT U JEMOHCTPALMOHHOE
00opymoBaHHUE.

JeMoHCTpaninoHHoe o0opyaoBaHuEe (HOPMHUPYETCS B COOTBETCTBUU C
MOPUHIIMIIOM MUHUMAQIbHON JOCTAaTOYHOCTH M OOECIEYMBAET MOCTAHOBKY
NEPEYMCICHHBIX B IMporpamMMmMe Mo (U3HKE KIIOYEBBIX JIEMOHCTpALMA IS
UCCIICIOBAHUS  U3Y4YaeMbIX SBJICHHMM W TPOLECCOB, OAMIUPUYECKHX U
(GyHIaMEHTATBHBIX 3aKOHOB, UX TEXHHYECKUX MPUMEHEHHI.

JlabopaTtopHoe 0OOpynOBaHUE [UIsI YYEHHUYECKHMX MPAKTUYECKUX pPadoT
dopMupyeTcsi B BHIIE TEMaTHUYECKHX KOMIUIEKTOB M OOECIIEUYMBAETCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOyyaroumxcs. TeMaThuyeckue KOMIUIEKTHI
7a00paTOpHOr0 00O0pPYAOBAaHUSI JOJDKHBI OBITH IOCTPOCHBI HAa KOMILIEKCHOM
UCTIOJh30BAaHUH AHAIOTOBBIX M HU(POBBIX MPHUOOPOB, a TAKKEe KOMIBIOTEPHBIX
U3MEPUTEIHHBIX CUCTEM B BUE U(PPOBBIX TaOOPATOPUIA.

OCHOBHBIMHM LIEJISIMU M3y4eHUs1 (PU3UKU B 00IIEM 00OPa30BaHUU SBISIOTCA:

e (opMupOBaHHE HUHTEpeca U CTpeMJECHHUS OOydaroluXCsl K HaydHOMY
W3YYCHUIO TIPUPOABI, PA3BUTHE WX HHTEUICKTYaJdbHBIX M TBOPYECKHX
CIIOCOOHOCTEM;

e DPa3BUTHE NMPEICTaBICHUNA O HAYYHOM METO/E MO3HaHUS U (POPMUPOBAHHE
MCCIIE/I0BATEIbCKOI0 OTHOLIEHUS K OKPY)KAIOIIUM SIBJICHUSIM;

e (opMUpOBaHHE HAay4YHOTO MHUPOBO33PEHUSI KaK pe3yiabTara H3y4eHUs
OCHOB CTPOEHHUS MaTepuu U (pyHIaMEHTAIbHBIX 3aKOHOB (DM3HKH;

e (QopmupoBanre ymMeHUN OOBACHATH SBIEHUA C HUCIOJb30BAaHUEM
bu3nYeCKuX 3HAHUI U HAYIHBIX JI0KA3aTeIbCTB;

e (opMHUpOBaHUE MPEJCTaBICHUA O poiid (U3UKHU AJIS Pa3BUTUS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHIA.

JlocTrmkeHne 3Tux Leaed o0ecreynuBaeTCsl pelieHueM CIeIyIoNINX 3ajad B

npoliecce U3ydeHus Kypca (PU3UK Ha YPOBHE CPEAHETO 00IIIero 0opa3oBaHus:



e TMpuOOpPETEHHE  CHUCTEMBI  3HAaHHMK 00  o0mmMX  (U3HUIECKUX
3aKOHOMEPHOCTSX, 3aKOHaX, TEOPHUSIX, BKJIIOYAst MEXaHUKY,
MOJIEKYJSIDHYIO  (DMBHKY, DJJIEKTPOAMHAMHUKY, KBaHTOBYIO (U3HUKY U
AIIEMEHTBI aCTPO(U3UKH;

e (QopmupoBaHre yMEHUW TPUMEHATH TEOPETUUYECKUE 3HAHUS IS
OOBACHEHUs (PU3NUECKUX SBJICHUW B MNOPUPOJAE U JUISI TPUHATHUS
MIPAKTUYECKNX PELICHUH B IOBCEIHEBHOM KU3HU;

e OCBOEHHE CIIOCOOOB peIICHUsS pa3IMyHbIX 33Jad C SIBHO 3aJaHHOMN
bu3nueckol MOAENbI0, 3alay, MOAPa3yMEBAIOUIUX CaMOCTOSTEIbHOE
co3nanne PU3NIECKoi MOMIEIH, aICKBATHON YCIIOBUSIM 33/1a4H;

e TOHMMaHHUE (PU3UUYECKUX OCHOB W TPUHIIUIIOB JIEUCTBUS TEXHUUYECKUX
YCTPOUCTB U TEXHOJIOTMYECKUX MPOLECCOB, X BIUSHUS HA OKPYIKAIOIIYIO
cpeay;

e OBJAJICHHE METOJaMU CaMOCTOSITEIbHOTO IJIAHUPOBAHMS M IMPOBEICHUS
(bu3nYeCKuX SKCIEPUMEHTOB, aHajM3a M WHTEpIpeTanuu HH(OpMaIuy,
OIpe/IeNIeHUs] TOCTOBEPHOCTH MOJIYUEHHOT'O PE3yibTara;

e CO3JJaHUE YCJIOBUM IJISi Pa3BUTHS YMEHUN MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU JIEATEIIBHOCTH.

Ha wuszyuenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CpPEIHEro OOIIEro
oOpazoBanust orBoauTcst 136 vacos: B 10 kiacce — 68 vacoB (2 yaca B HelEN0), B
11 ximacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraemsplii B mporpamMme no (DU3UKE IMEpeuyeHb Ja0OpaTOPHBIX U
NPAKTUYECKUX paboOT SBIAETCA PEKOMEHJOBAaHHBIM, YYMTENb [E€laeT BHIOOD
POBEJICHUST JTA0OPATOPHBIX PadOT W OMNBITOB C YYETOM HWHIWBUIYATBHBIX
0COOEHHOCTEN 00yYaroInXCsl.



COJAEPXAHUE OBYUYEHUA
10 KVIACC

Paznen 1. ®usuka v MeTOAbI HAYYHOI O MIO3HAHMS

®u3nka — Hayka o npupone. HayuHpie METOABI MO3HAHUSA OKPYKAIOLIETO
Mupa. Posb DJKcnepuMeHTa U TEOpUHM B IIPOLECCE II03HAHUA IPUPOJBI.
DKCnepuMeHT B hU3HKE.

MopnenupoBanue (U3MUECKUX SIBICHUM U mporeccoB. HayuHble rumoressl.
®uznyeckre 3aKOHbI U TEOPUU. |'paHMIIBI MPUMEHUMOCTH (PU3NUECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUA.

Pone u mecto ¢usuku B (HOpMUPOBAHUU COBPEMEHHOW HAay4YHOW KapTHUHBI
MHUpA, B IPAKTUYECKON NEATEIBHOCTHU JIIOJIEH.

Jlemoncmpayuu

AHanoroBele U 1U(GPOBBIE H3MEPHUTENbHbIE MPHOOPHI, KOMIIBIOTEPHBIC
JATYUKHU.

Pa3zngen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEeHHE. OTHOCUTEIBLHOCTh MEXaHUYECKOrO JIBHKEHMS.
Cucrema orcué€ra. TpaekTopus.

[lepemelienne, CKOpocTh (CpelHsii CKOPOCTb, MTHOBEHHasi CKOpPOCThb) U
YCKOPEHUE MaTepUalbHON TOYKH, UX MPOCKIHMH HA OCH CHUCTEMBI KOOpAHMHAT.
CroxeHue nepeMenieHuil U CJI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE NpsIMOJIMHENHOEe ABWXKeHue. | 'paduxu
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHS, MyTH U [EepEeMEIICHUS
MaTepuaIbHON TOUKH OT BPEMEHHU.

CBobOomHOE maieHne. Y CKopeHue CBOOOIHOTO MaICHHS.

KpuBonuueiiHoe  aBmkeHue. J[BM)KEHME  MaTepuaIbHOM  TOYKH IO
OKPYKHOCTH C ITIOCTOSIHHOM 10 MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTbh, TUHEHHAS
ckopocTs. [lepron u yacrora oOpamienus. [leHTpocTpeMuTeNbHOE YCKOPEHUE.

TexHnueckne yCTpOHMCTBA M IPAKTUYECKOE NPUMEHEHHE: CIUAOMETP,
JBU)KEHUE CHAPSIIOB, LIEMHBIE U PEMEHHBIE MTepeadn.

Jlemoncmpayuu

Mogenb cucTteMbl OTCU€Ta, WILTIOCTPALUS KMHEMATUUECKUX XapaKTEPUCTUK
JBUKCHUSL.

[IpeobpazoBanue ABUKEHUMN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tamenue Tes B BO3AyXE U B Pa3pE:KEHHOM MMPOCTPAHCTRBE.

HaGmonenne naBuxkeHUs Tena, OPOMIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOTHOTO MaICHUsI.

HampaBiieHre CKOpOCTH NPU IBUKEHUU 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, rabopamophule pabonul

N3yyeHne HEpaBHOMEPHOT'O JBUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBaHne COOTHOWIEHWS MEXIAY IMYTAMH, NPOUACHHBIMU TEJIOM 34
IIOCJIEIOBATENIbHBIE PAaBHBIE NIPOMEXKYTKM BPEMEHHM IIPH PAaBHOYCKOPEHHOM
JIBUYKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydenue NBUKEHUS LIapUKa B BA3ZKOU )XKUIAKOCTH.

N3ydenue nBMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Tpunuun  otHocutTenmbHOCTH  ['aymmmnes.  IlepBeid  3akoH  HbroToHa.
NuepunanbHbie CHCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunnun cynepniozunuu cui. Bropoi 3akoH HeroToHa
JUIS. MaTEPUAIbHOU TOUKU. Tpernid 3akoH HproTOHA 111 MaTepruanbHbBIX TOUYEK.

3akoH BcemupHoro Ttsaroreuss. Cuia Tsbkectu. Ilepas kocMmuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenust (mokosi, CKoiabxkeHus1, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHHs CKOJIbKEHUS U cujia TpeHus nokosi. Koagduuuent tpenus.
Cua conpoTUBJIEHUS MPY JBHKEHUU Teja B KUIKOCTU UIIU Ta3e.

[ToctynarenbHOE U BpallaTeIbHOE JBUKEHHUE a0COIIOTHO TBEPAOIO Tea.

MoOMEHT CcHJIbI OTHOCHUTENIBHO OCH BpameHus. llnedo cunbl. VYcinoBus
paBHOBECHS TBEPAOTO TENA.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TOAIIMUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiIeHME MHEPLIUH.

CpaBHeHUE Macc B3aUMOJIEUCTBYIOIIHX TEIL.

Bropoit 3akon HeroToHa.

N3mepenue cui.

CnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMaIIHH.

HesecomocTts. Bec Tena nmpu yCKOpeHHOM MOABEME U TTaJICHUU.

CpaBHEHUE CUJI TPEHUS MMOKOS, KAYEHHUS U CKOJIbKECHUSI.

Y cnoBust paBHOBECHUS TBEPIAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuu sxcnepumenm, rabopamophvie pabomul

N3ydenue nBmkeHus: Opycka 1o HaKJIOHHOM TIOCKOCTH.



HccnenoBanne 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HHKAIOIIUX B NPYXKHUHE U
PE3UHOBOM 00pasiie, OT ux Aehopmaliuu.

HccnenoBanue ycinoBUKM paBHOBECHsS TBEPAOrO TeEJla, HMMEIOLIET0 OCh
BpAIICHMUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

Nmnynsc maTepuanbHOM TOUYKH (TeNa), CUCTEMBbl MaTepUaIbHBIX TOYEK.
NMnynec cuiabl U U3MEHEHHE HUMITyJIbCa TeJld. 3aKOH COXPAHEHUS HWMITYJIbCA.
PeaktuBHOE 1BHXKEHUE.

Pabota cunbl. MOIIHOCTD CHJIBL.

Kunernueckass »Heprusi MarepualibHOW TOUKH. Teopema 00 W3MEHEHUHU
KUHETUYECKOU DHEPTUM.

[ToTeHunaneHas SHEPrusl. [lorenumanpHas DHEPIUs yIpyro
nehopMHUpPOBAHHOW  TIpyXuHBI.  [loTeHmManbHass dSHEprus Tena  BOJIM3H
MOBEPXHOCTH 3EMIIH.

[ToreHmanbHaple W HENOTCHIMAIBHBIE  CHJIBL CBsi3p  paboOTHI
HEMOTEHUHUAJIbHBIX CHJI C W3MEHEHHEM MEXAaHWYECKOW SHEPrUHM CHUCTEMBI TEIL.
3aKOH COXpaHEHUS MEXaHUYECKON YHEPTUH.

Ynpyrue v Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue ycTpoMcTBa M NPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOIED,
MPY>KUHHBIN TTUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE OBIDKEHHE.

[lepexon moOTEeHIIMATBLHOM YHEPTHHN B KHHETUUECKYIO U 00paTHO.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3ydenne abCONMIOTHO HEYIPYroro yjaapa C MOMOIIBIO JBYX OIMHAKOBBIX
HUTSHBIX MasITHUKOB.

HccnenoBanue cBs3M pabOThl CHIIbI ¢ UBMEHEHHEM MEXaHWYECKON SHEepruut
TeJla Ha MPUMEPE PACTSHKEHUS] PESUHOBOIO JKI'YTa.

Paszaea 3. MouiekysipHasi pU3UKa ¥ TEPMOIMHAMUKA

Tema 1. Ocno6bt MONEKYNAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE MOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxenue. Huddysua. Xapaktep IBUKEHUA U
B3aMMOJICHCTBUS 4YacTHI] BellecTBa. MOJENH CTPOEHHUs Ta30B, >KUIKOCTEH U
TBEPIBIX TEJI U OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeneld. Macca u
pa3mepsnl Mojekyil. KonumdectBo BemiectBa. [ToctositnHas ABoraapo.

TeroBoe paBHOBecue. Temneparypa n e€ usmepenue. lllkama temneparyp
Leabcus.



Mopnens  uzpeambHOro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpHH HACAIBbHOrO raza. AOCONIOTHas TeMmIiepaTypa Kak Mepa
CpPEIHENl KWHETUYECKOW HHEpPruu TEIUIOBOro ABWKEHHMS dvactul rasa. Illkama
temneparyp KenbBruHa. ['a3oBbie 3akoHbl. YpaBHeHHe MennaeneeBa—Knanenpona.
3akon JlanbToHa. M3omponecchl B UACANTBHOM Tra3e C MOCTOSHHBIM KOJIMYECTBOM
BeniecTBa. ['paduueckoe mnpeacTaBiIeHUE HM3O0IMPOLIECCOB: HM30TEpPMa, H30XO0pa,
u3ooapa.

TexHnueckne yCTpOHMCTBA M MPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOLIME JTUCKPETHOE CTPOEHUE BelecTBa, (ororpaduu
MOJIEKYJI OPTAHUYECKUX COECIUHEHUII.

OmnbITel 10 1P Py3Un KUAKOCTEH U Ta30B.

Mopnens 6pOyHOBCKOTO ABUKEHUSI.

Mogens onbita ITepHa.

OnbITHI, JTIOKa3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMMOJICICTBUS.

Mopnens, numocTpupyrolas Npupoay JaBJIECHUS ra3a Ha CTEHKH COCy/Ia.

OnbITEl, WUIIOCTPUPYIOLIME YPABHEHUE COCTOSIHUS HACAIBHOTO Trasa,
M30IPOLIECCHI.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

OnpeneneHne mMacchl BO3lyxa B KJIACCHOM KOMHAaT€ Ha OCHOBE WM3MEPEHUI
00bEéMa KOMHATHI, JAaBJICHUS U TEMIIepaTyphl BO3/lyXa B HEH.

HccnegoBanue 3aBUCUMOCTU MEXIY IMapaMeTPaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHaAMUKU

TepmoauHamuueckas cucreMa. BHYTpeHHSs dHEPrust TEPMOAMHAMUYECKOU
cUCTEMBI U criocoObl e€ n3mMeHeHusi. KomuuecTBo Teminorsl u pabora. BHyTpeHHss
SHEpPrus  OAHOATOMHOIO  MJAEAJBbHOrO  Trasa.  Buabl  Teruonepenayu:
TEIJIONPOBOJHOCTh, KOHBEKIIUS, U3Iy4YCHHE. Y IENIbHAS TEIUIOEMKOCTh BEIIECTBA.
KonndecTBo TENI0THI NpHU TEIJIONEepeaaye.

[lonsitue 00 aamabatHom mpouecce. I[lepBbIil 3aKOH TEPMOJUHAMUKHU.
[IpumeHnenue mepBoro 3aKoHa TEPMOAMHAMUKHM K u3omporeccaM. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpaTUMOCTh TPOIIECCOB B IPUPOJIE.

TennoBele  MamuHbl.  [IpUHOUNBL  OEWCTBUAST  TEIUIOBBIX  MAIIWH.
[IpeoOpazoBanuss 2HEPruM B TEIJIOBBIX MammHaX. KoadduimeHt moae3Horo
nerictBus TeruioBoit MammHbl. [{ukn KapHo m ero ko3d@HIMEHT IMOJIE3HOTO
JNEUCTBUSA. DKOJIOTHYECKHE MPOOJIEMBbI TETNIOIHEPTETHKH.



TexHuyeckue yCTpOHMCTBAa MW MPAKTHYECKOE NPUMEHEHHUE: JBUTATEllb
BHYTPEHHETO CrOpaHHUsl, OBITOBOM XOJOIUIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW 3HEpruu Tena MpHU COBEPLIEHUH pabOThI: BBUIET
npoOKku u3 OYTBHUIKM TMOJ| JEHCTBUEM CXKATOro BO3AyXa, HarpeBaHue s¢upa B
JaTYHHOU TpyOKe MyTéM TpeHus (BUICOIEMOHCTPALIMS).

N3MmeneHnre BHYTpEeHHEHN SHEpPTrUM (TeMIepaTyphl) Tejla Mpy Terionepeaaye.

OnbIT 1O anuabaTHOMY pacIIMPeHHIO BO3AyXa (ONBIT € BO3AYLIHBIM
OTHHUBOM).

Monenu napoBoii TypOWHBI, IBUTATENSI BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3mepenune ynenbHON TeIIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusn eeujecmea. Dazoevie nepexoonl

[TapooOpa3oBanue u koHaeHcarus. Vcmapenue u kumneHue. AOCONIOTHAS |
OTHOCHUTEJIbHAS BJIAXKHOCTh BO31yxa. HachelmeHHBI mnmap. YaenpHas TeioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEpaTyphbl KUTIEHUS OT JaBJICHUS.

Teépnoe teno. Kpucramnnueckue u amoppHbie Tea. AHU30TPOIHUS CBOMCTB
kpuctauioB. JXunkue kpuctamuibl. CoBpeMeHHble Marepualbl. [lnaBienue u
KpucTaj3anus. Y AesbHas Teriora miasieHus. Cyommmanus.

YpaBHEeHHUE TEIJIOBOro OanaHca.

TexHuueckue ycTpoiicTBA M NPAKTUUYECKOE MPUMEHEHUE: TUTPOMETP U
IICUXPOMETP, KAJTOPUMETP, TEXHOJIIOIMH MOJY4YE€HUSI COBPEMEHHBIX MATEpHUAJIOB, B
TOM YHCJIE HAHOMATEPUAaIOB, 1 HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HaCHIICHHBIX MapOB.

Kunenue npu noHUXKEHHOM JIaBJICHUU.

CriocoObl U3MepeHus BIaXKHOCTH.

HaOmonenune HarpeBanust U MiaBJieHUs] KPUCTAJUIMYECKOTO BEILIECTBA.

JleMOHCTpanus KpuCTalIoB.

Yuenuueckuu sxcnepumenm, nabopamophvie pabomoi

N3mepeHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Paznen 4. diekTpoauHaMuKa
Tema 1. Inekmpocmamuka
OneKkTpu3anus Tel. OJIEKTPUYECKHM 3apsan. /[Ba BHIa DIEKTPUYECKHX
3apsioB. [IpOBOAHWKM, MUANIEKTPUKH W TIOMYNPOBOJHHUKU. 3aKOH COXPaHCHUS
AJIEKTPUUYECKOTO 3apsiia.
B3anmoperictBue 3apanoB. 3akoH Kynona. ToueuHblil SIEKTPUYECKUI 3apsi/l.
DnekTpuueckoe rmone. Hampssk€HHOCTh — 3lieKTpuueckoro moiid.  IIpuHiun



CYNEPIIO3ULIANA IJIEKTPUYECKUX Tosel. JInHnM HanpssKEHHOCTH DIEKTPUYECKOTO
TTOJIAL.

PaGora cun  anekrpocratmyeckoro  mois.  [lorenmman.  PasHocThb
MOTEHUHUATOB. [IpOBOAHMKM W JUANEKTPUKU B IJIEKTPOCTATUYECKOM IOJIE.
Jlusnexktpruyeckasi MPOHUIIAEMOCTb.

DnekTpo€MKOCTh. KoHaeHcaTop. DIEKTPOEMKOCTh IIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHKEHHOTO KOHJIEHCATOopA.

TexHnueckrne yCTpOCTBA W MPAKTUUYECKOE IPUMEHEHHE: 3JIEKTPOCKOII,
ANEKTPOMETpP, dBIEKTPOCTATUYECKasl 3alluTa, 3a3eMJICHHE BJIEKTPOnpHOOpOB,
KOHJICHCATOP, KOIMUPOBAJIbHBIN alliapar, CTPYHHbIA OIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO ¥ MPUHLIUIT IEUCTBUS JIEKTPOMETPA.

B3aumoneiicTBre HA3IEKTPU30BAHHBIX TEJL.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEJL

[IpOBOIHUKH B DNEKTPOCTATUYECKOM ITOJIE.

DIIeKTpOoCcTaTUYECKas 3alluTa.

JIMPTIEKTPUKY B SJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCAaTOpa OT  IUIOIIAJIH
IJIACTUH, PACCTOSHUS MEXKIY HUMH U TUJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsLKEHHOTO KOHJIEHCATOopa.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

N3mepenune sneKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiit 3n1ekmpuueckuii mox. Toku ¢ paznuunvix cpeoax

ONEKTPUYECKU TOK. YCIIOBUSL CYHIECTBOBAHUS DSJIEKTPUUYECKOTO TOKA.
Hcrounuku Toka. Cuina Toka. [IoCTOSSHHBIN TOK.

Hanpsxenne. 3akon OMa 17151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTHUBJIEHUE. Y IEIbHOE COINPOTUBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, NapAILIETBHOE, CMEIIAHHOE COEUHEHNE IPOBOAHUKOB.

PabGora oanekrpuueckoro Toka. 3akoH J[xoyns—Jlenna. MomHoCTh
AJIEKTPUYECKOTO TOKA.

DNEeKTPOABHUKYILAs CUJIAa M BHYTPEHHEE CONPOTHBJICHUE HCTOYHUKA TOKA.
3axon Oma 1151 OJHOM (3aMKHYTOM ) 3J1eKTprueckoi nenu. KopoTkoe 3aMmbIkaHue.

OJIEKTpOHHAass  NPOBOJUMOCTb  TBEPABIX  METALUIOB.  3aBUCUMOCTH
CONPOTHUBIICHHUS] METAJUIOB OT TeMnepaTypbl. CBEPXIIPOBOAUMOCTb.

DIIEKTpUUECKU TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBOAHUKH. CoOctBeHHas 51 IIPUMECHAs]  INPOBOAUMOCTH
noaynpoBogHUKOB. CBoiicTBa p—n-nepexoza. IloaynpoBoaHHKOBbIE TPUOOPHI.

OJIEKTpUUECKUA TOK B pacTBOpax M  paciuiaBaXx  3JIEKTPOJUTOB.
DJIEKTPOIUTHYECKAS] AUCCOLMALA. DIEKTPOJIN3S.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSTEIbHBIN
paspsa. Monnus. [na3zma.

TexHnueckne yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHHE: aMIEPMETP,
BOJITMETP, pEOCTaT, HWCTOYHHMKM TOKa, OJJEKTPOHArpeBaTelibHble MpUOOpHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA JAHO/I,
TEPMUCTOPHI U (POTOPE3UCTOPHI, TOJTYITPOBOAHUKOBBIN O], TaJIbBAaHUKA.

Jlemoncmpayuu

N3MmepeHue cuibl TOKa U HAIIPSIAKEHUS.

3aBUCUMOCTh COINPOTUBICHUS HMWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIAIY [TONIEPEYHOr0 CEYEHUS U MaTepHaIa.

CMmelliaHHOE COEIMHEHUE TPOBOIHUKOB.

[IpsmMoe wu3MepeHne SIeKTpoABMKYIIEH cuiibl. KopoTkoe 3aMblKaHuE
raJIbBAHUYECKOr0 3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTb COIPOTUBIICHHS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOAMMOCTB 3JIEKTPOIHUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO3AYyXa.

OHOCTOPOHHSSI TPOBOAUMOCTD THOJA.

Yuenuueckuii oxcnepumenm, rabopamopnsle padonul

N3ydyeHne CMEMIaHHOIO COEAMHEHUS PE3UCTOPOB.

N3MepeHne 3IeKTPOABXKYIIEH CUIIbI UCTOYHUKA TOKA M €r0 BHYTPEHHErO
COMPOTHUBIICHHUS.

Hab6mtoienue snexkTposusa.

MexnpeaMeTHbie CBSA3H

N3yuenue kypca ¢usnku 6a30Boro ypoBHs B 10 Kiacce OCyILIECTBISETCS C
y4€TOM COJIEp)KaTEIbHBIX MEXKIPEIMETHBIX CBSI3€H € KypcaMu MaTEeMaTHKH,
Ouonoruu, XuMuM, reorpadvu U TEXHOJIOTHH.

Meoicnpeomemnvie nousmus, CBA3aHHBIE C M3yYEHHEM METOAOB HAay4HOIO
NO3HAHUS: SIBJICHUE, HAy4yHbId (akT, runoresa, (Qu3nmyeckas BEIMYMHA, 3aKOH,
TEOpHsi, HAOIIOICHNE, IKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIENb, U3MEPECHHE.

Mamemamuxa: penieHUEe CUCTEMbl YpaBHEHUM, JuHEWHas QyHKIMS,
napabona, runepoona, ux rpaduKu U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U UX MIPOEKIMU HA OCU KOOPANHAT, CIOKEHHUE BEKTOPOB.

buonocus: mexanmyeckoe ABWKEHHE B KUBOW mpupoze, nuddysus, ocMoc,
TEMI000MEH KUBBIX OPraHU3MOB (BUJIbI TEIUIONEpPEauyH, TEIJIOBOE PaBHOBECHUE),
AJIEKTPUYECKUE SIBJICHUS B ’KUBOW MPHUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEUIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJSpPHAs Macca, TEIUIOBbIE CBOWMCTBA TBEPABIX TEN, XKUAKOCTEH M



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJIMTHYECKAs IMCCOLMALNSA,
raJlbBaHUKA.

l'eoepagpus: BIaXXHOCTb BO3/lyXa, BETPBL, OApOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE ABUKEHUM C HCIONIb30BAHUEM MEXAHH3MOB,
Y4ET TpEHHMS B TEXHUKE, IOAIIMIIHUKY, HCIOJIb30BAaHUE 3aKOHA COXPAaHEHHUS
UMITyJIbca B TEXHHKE (pakera, BOJOMET W JpYyrue), ABUTATellb BHYTPEHHETO
Cropanusi, mapoBas TypOHUHA, OBITOBOM XOJOJIUIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJIy4YEHUSI COBPEMEHHBIX MAaTepUajoB, B TOM YHUCIE HAHOMATE€pUalIOB, H
HAHOTEXHOJIOTHM, JJIEKTPOCTATUYECKasi 3alluTa, 3a3€MJICHHE JJIEKTPONpHOOpPOB,
KCEpOKC, CTPYUHBIN IPUHTED, AJIEKTPOHArpeBaTeIbHbIC puOopHI,
AIEKTPOOCBETUTEbHBIE TPUOOPDI, TaJIbBAaHUKA.

11 KVIACC

Pa3znea 4. diekrpoamnamMuka

Tema 3. Maznumnoe noje. I1eKmMpoOMaAZHUMHAA UHOYKUUA

ITocrossHHblE ~ MarHuThl.  B3auMOJEWCTBHE  NOCTOSHHBIX ~ MAarHUTOB.
MarautHoe mnone. Bexkrop MarHuTHOM wuHAyKUuH. llpuHumn cynepnoszunuu
MAarHuTHBIX MoJjed. JIMHMM MarHuTHOM MHAYKUMU. KapTuHa NWMHUNA MarHUTHOM
WHAYKIWAH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarHutHoe TI0JI€ TPOBOJAHMKA C TOKOM. KapThHa JnWMHUN WHIYKIUU
MAarHUTHOTO TOJISI JJIMHHOTO MPSAMOrO MPOBOJHUKA U 3aMKHYTOTO KOJIBIIEBOTO
IPOBOJIHUKA, KaTYyIIKU ¢ TOKOM. OmnbIT Dpcrena. BzaumoaelicTBue mpoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJyJIb U HallpaBJICHUE.

Cuua JlopeHniia, e€ MOlyJib U HampaBlieHHe. J[BUKEHHE 3apsSKEHHOW YaCTUIIbI
B OJITHOPOJTHOM MarHuTHOM rosne. Pabora cuiel Jlopenta.

SIBeHne 3JIEKTpOMarHUTHOM MHAYKIMHM. [IOTOK BEKTOpa MarHUTHOM
MHIYKIUU. OJEKTPOJABIKYIIAS CHIa HWHAYKIUHU. 3aKOH BJIEKTPOMarHUTHOU
unaykuuu dapanes.

BuxpeBoe »anekTpuyeckoe mojie. DIEKTPOABMKYINAS CHIa HWHIYKIHH B
IIPOBOJHUKE, ABMKYIIEMCS IMOCTYNATEIbHO B OAHOPOAHOM MAarHUTHOM IOJIE.

IIpasuio Jlenna.

NHayKTUBHOCTh.  SIBIEHHWE CaMOMHAYKUWU. OJEKTPOABUXKYIIAS  CHIIA
CaMOMHIYKLIHH.

DHeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTpOWCTBA M TMPAKTUUECKOE TMPUMEHEHHUE: TMOCTOSHHBIE
MAarHuThbl, BJIEKTPOMArHUTHI, JJIEKTPOABUIATENIb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHL], UHIYKIMOHHAS TI€Yb.



Jlemoncmpayuu

OnsIT Dpcrena.

OTKIJIOHEHHE JIEKTPOHHOTO My4YKa MAarHUTHBIM MOJIEM.

JIMHUY UHAYKIMA MarHUTHOTO TIOJISL.

B3anmopericTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[evicrBue cunbl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

SIBiIeHNE PNEKTPOMArHUTHOW UHIYKIIUU.

ITpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHUJIbI MHIYKIUHU OT CKOPOCTHU M3MEHEHUS
MAarHuTHOTO MOTOKA.

SIBneHue caMOMHIYKIIUU.

Yuenuueckuui sxcnepumenm, rabopamopmvie pabomul

N3yyeHne MarHuTHOTO TOJIS KaTYIIKHA C TOKOM.

HccnenoBanne NEUCTBUSA MOCTOSHHOIO MAarHUTa HA PaMKY C TOKOM.

HccnenoBaHue sIBIEHUS 3JIEKTPOMATHUTHOW MHIYKIWH.

Paszgeua S. KosteOGanust M BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMazZHUmMHble KOJ1e0AHUA

KonebOarenpHass  cucrema. CBOOOIHBIE  MEXaHHUYECKHUE  KOJIeOaHUSI.
IMapmonnueckue konebanus. Ilepwon, wacrora, amrumtyna u ¢asza KojaeOaHUM.
[Ipy:xvHHBIN MasTHUK. MareMaTH4eCKUN MAsSTHUK. Y PABHEHHE TAPMOHHUYECKUX
konebanuid. [IpeBpailieHre sHeprun Npy rapMOHUYECKUX KOIeOaHUSIX.

KonebGarenpHbiii koHTYp. CBOOOAHBIC JJIEKTPOMArHUTHBIC KOJIEOAHUS B
UJcaIbHOM KOJeOAaTeTbHOM KOHTYpe. AHAJOrUsi MEXKIY MEXaHWYEeCKUMHU U
AJNIEKTPOMArHUTHBIMU  KonebanusiMu. @Popmyna TomcoHa. 3aKoH COXpaHEHHs
SHEPryu B UJI€aTIbHOM KOJIEOATEIbHOM KOHTYpE.

[IpencraBiieHre 0 3aTyXarOUX KoJeOaHUsAX. BBIHYKIE€HHbIE MEXaHUYECKUE
konebanus. Pezonanc. BeiHyX/I€HHbBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHMsI.

Ilepemennblii  TOK. CHHycOMAANbHBIA TEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOI0 TOKA. AMIUIMTYAHOE M JIEWCTBYIOIIEE 3HAYEHUE CHJIBI TOKAa M
HaIPSKEHUS.

Tpanchopmarop. [IpousBomacTBo, mepenada U MOTPEOICHUE AICKTPHIESCKON
SHEPruu. DKOJIOTMYECKUE PUCKH MpPU MPOU3BOJACTBE 3JIEKTpodHepruu. Kynbrypa
UCIIOJIb30BAHMS JJIEKTPO3HEPT MU B IOBCEAHEBHOM KU3HHU.

TexHnueckne yYCTpOMCTBA M NPAKTHYECKOE IPUMEHEHME: DJIEKTPUYECKUU
3BOHOK, F'€HEPATOP MEPEMEHHOIO TOKA, JMHUH JIEKTPOIepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoyieOaTenbHOW CHCTEMbl (MIPYXKUHHBIA WU
MaTeMaTUYECKU MasiTHHK).



Hab6mroienue 3aTyxaronux KojaeOaHuu.

HccnenoBanre CBOMCTB BBIHYKICHHBIX KOJICOAHUM.

HaOmonenue pezonanca.

CBOOOIHBIE 3JIEKTPOMArHUTHbIE KOJICOaHUSI.

OcuuiorpaMMsbl (3aBUCHMOCTH CHJTBI TOKA M HAINPSKEHUSI OT BPEMEHH) IS
AJEKTPOMArHUTHBIX KOJIEOAHMIA.

Pe3oHanc mpu 1OCIIENOBAaTENbHOM COEAUHEHUM PE3UCTOpPA, KaTYIIKU
MHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnenbs TMHUY 3JIEKTpOnepeadH.

Yuenuueckuui axcnepumenm, rabopamopHule pabomoi

HccnenoBanue 3aBUCUMOCTH MEpUOa MajblX KOJIEOAHUM Ipy3a Ha HUTU OT
IUTMHBI HUTU U MacChl Ipy3a.

HccnenoBaHne NEPEMEHHOr0 TOKA B LENM M3  IOCIEI0BaTEIbHO
COCIMHEHHBIX KOHAEHCATOPA, KaTYILIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMaZHUMHbLE 80JIHbL

MexaHnnueckue BOJIHBI, yclOBHsS pacnpocTpaHeHusd. llepuon. CkopocThb
pacnpoCcTpaHeHuss M [JJuHA BOJHBL. IlomepeuHble W MPOJOJIbHBIE BOJIHBIL.
WNuTtepdpepentus u auppakums MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicora Tona. TeMOp 3ByKa.

DNEeKTPOMATrHUTHBIE BOJHBI. Y CIOBUS M3IyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anekTpomarautHoil BosHe. CBOMCTBA
ANEKTPOMArHUTHBIX BOJIH: OTPaXEHHUE, MPENOMIICHHUE, MOJIApU3anus, AMPpaKius,
uHTepdeperurs. CKOpoCTh 3JIEKTPOMArHUTHBIX BOJIH.

[[lkana 37€KTPOMAarHUTHBIX BOJIH. [[puMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHIMIIBI pagUOCBs3U U TENEBUACHUS. Paguonokanusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEN CPEMBIL.

TexHnueckne yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBas [MAarHOCTUKAa B TEXHHKE W MEIHLIMHE, pajaap,
paguonpuéMHUK, TEIEBU30p, aHTeHHa, Teaedon, CBY-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTpaHEHUE TOMEPEYHBIX U MPOJAOIBHBIX BOJIH.

KoneOmromeecs: Te10 Kak HCTOYHHK 3BYKa.

HaGmronenre oTpaskeHus U MPETOMIIEHUSI MEXaHUYECKUX BOJIH.

HaOmonenune nureppepeHiinu u 1ugpakiny MEXaHUIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaOmronenue cBsi3u TpOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYIOH U
4aCTOTOM KOJIeOaHUH.



HccnenoBaHne  CBOWCTB  DJIEKTPOMArHUTHBIX — BOJIH: OTpaXXEHHUe,
MpeIOMIIEHUE, MOIsIpU3aus, AuppaKiuus, UHTepHEepeHIIHS.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. I[IpgAMoOnMHENHOE pacnpoOCTpaHEHUE CBETa B
ogHopoaHou cpexae. JIyd ceera. TouedHbId ICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBera. [locTtpoeHue n3oOpakeHuil B
IUIOCKOM 3€pKalie.

[Tpenomnenue cBera. 3aKOHbI MPEJIOMIICHUS CBETa. AOGCOIIOTHBIN MMOKa3aTeb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbI yroa MOJHOrO
BHYTPEHHET'O OTPAKECHMUS.

Hucnepcus ceeta. CnoxHbIi cocTaB 6enoro ceera. LlBer.

CoOuparome U pacceuBarouiue JHH3bL. ToHkas JuH3a. DOKycHOe
paccTOsIHUE W ONTUYECKas CHJa TOHKOM JuH3bl. [locTpoeHue wn300pakeHuid B
coOHMparolMX U pacceuBaroluXx JMH3aX. dopMmyna TOHKON JIMH3BI. YBEIUYEHUE,
JaBAEMOE JIMH30M.

IIpenensl MPUMEHUMOCTH T€OMETPUYECKOM ONTHKH.

BonnoBas onrtuka. HWuTepdepeninus cera. KorepeHTHbIE HCTOYHUKH.
VYcaoBus HaOMIOAEHUST MAKCUMYMOB WM MHUHHUMYMOB B HHTEp()EpEHIHOHHOM
KapTUHE OT JBYX CUH(a3HbIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpakuus cBera. JudpakuroHHas pemeérka. YciaoBUe HaOMIOACHUS
[JIABHBIX ~MAaKCUMYMOB IpU NAJACHUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PPaKIIUOHHYIO PEHIETKY.

[Tonsipuzanus ceera.

TexHuyeckue ycTpoWcTBa W MPAKTHYECKOE IPUMEHEHHE: OYKH, JIyIa,
¢doroannapar, NPOEKIMOHHBIA amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OITHKA, TU(PPAKIIOHHAS PEHIETKA, TOISIPOUS.

Jlemoncmpayuu

[IpsiMOJIMHEHOE paclIpOCTPAHEHUE, OTPAXKECHUE M IPEIOMIICHUE CBETA.
OnTrueckue npruOOpsI.

[losnmHOE BHYTpEHHEE OTpakeHHe. Mozelb CBETOBOAA.

HccnenoBanue cBOMCTB M300pakeHUH B JIMH3AX.

Mopnenu MUKpOCKOIa, TEJIECKONa.

Hab6monenne uatepdepeHiium creTa.

Hab6monenue nudpakuuu cBeta.

HaOmonenue nucnepcuu cBeta.

[lonydeHnue crekTpa ¢ MOMOIIbIO TPU3MBI.

[Tonydenue criekTpa ¢ MoMOIIb0 AUGPAKITMOHHON PEIIETKY.

Habroienne nomnsipusaiuuy cBeTa.

Yuenuueckuu sxcnepumenm, iabopamopvie pabomul



N3mepenue nmokasaress NpeoMIICHUS CTEKJIA.
HccnenoBanre cBONCTB M300paKEHU B JIMH3AX.
HaOmonenue nucnepcuu cBeta.

Paznesn 6. OcHOBBI crIenMATIBLHOI TEOPUH OTHOCUTEIBHOCTH

['panuubl  NPUMEHMMOCTHM  KJIACCMYECKOM  mexaHuku.  [loctynars
CIIELIMAJIbHOW TEOPUM OTHOCUTEIIBHOCTU: WHBAPUAHTHOCTH MOAYJIA CKOPOCTH
CBETa B BaKyyMe, IPUHILINI OTHOCUTEILHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJIECHHE BPEMEHH M COKPAILLCHHE
JUTHBI.

DHEprusi U UMIYJIbC PEISTUBUCTCKON YaCTUIIBI.

CBsi3b MacChl C SHEPruei U UMITYJIbCOM PEISITUBUCTCKOW YACTHULIBL. DHEPrus
TTOKOSI.

Pasznen 7. KBanroBas pusuka

Tema 1. Inemenmul KBAHMOBOU ONMUKU

®otonbl. ®opmyna [lnanka cBsi3u s3HEprun (POTOHA C €r0 YACTOTOW. DHEPrus
U UMITYJIBC (DOTOHA.

OtkpeiTre u uccnenoBanue Goroaddexra. OnpiTel A. I'. CToneroBa. 3aKOHBI
dorordpdexra. YpaBHenue DitHmreriHa g pororddexra. «KpacHas rpaHuia»
dotorpdekra.

Hasnenne ceera. OnwiTel I1. H. JIeOenena.

XHUMHUYECKOE EUCTBUE CBETA.

Texnuyeckue ycTpolcTBa M TPAKTUYECKOE MpPUMEHEHHE: (OTOIIEMEHT,
dboTomaTUMK, CoTHEUHas OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®dotor(pdekT Ha yCTaHOBKE ¢ IMHKOBOH IJIACTUHOM.

HccnenoBanue 3ak0HOB BHENIHETO GoTodhdexTa.

Ceeroauo.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHIO o -4acCTHIL.
[Inanerapnas mogmens aroma. lloctynmatel bopa. M3nydenume w mnormomieHue
(GOTOHOB TpHU MEepexojie aroMa C OJHOTO YPOBHSI DHEPruuM Ha Apyrou. Bumsi
creKTpoB. CIEKTp YpOBHEN SHEPrUU aTOMa BOAOPOAA.

BonHoBrwie cBolicTBa yactull. Bomubl ne bpoia. KopnyckyispHO-BOITHOBOM
yalli3M.

CHOHTaHHOE U BBIHYXKJICHHOE U3JTyYEHUE.

TexHuyeckrue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CHEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

Hab6mtoienre TMHENYaThIX CIEKTPOB U3TyUCHHUS.

Jlazep.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

Hab6mtoienue TuHe4aToro cuekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JI0KA3bIBAIOIIME CJIOKHOCTh CTpoeHust sijapa. OTKpbITHE
pamnoaktuBHOCTH.  OmbiThl  Pesepdopma 1mo  ompeneneHW0  cocTaBa
paavoakTuBHOro u3nydeHus. CBolictBa anbda-, Oera-, ramMma-u3IydeHHUs.
Bimsinue paanoakTHBHOCTH Ha )KUBBIE OPTaHU3MBI.

OTkpbiTHE TpoTOHA W HeWTpoHa. Hyknonnas monens snupa ['eiizenOepra—
NBanenko. 3apsa aapa. MaccoBoe uncio siapa. M30Tormsi.

Anbda-pacnaa. DIEKTPOHHBIA M TO3UTPOHHBIN Oeta-pacmaa. [amma-
U3JIydeHUE. 3aKOH PaJIMOAKTUBHOIO pacmajia.

DHeprus CBsI3U HYKJIOHOB B sifipe. SnepHbie cuibl. Jledekt macchl spa.

Snepnsbie peakiuu. JleneHue u CUHTE3 SaEP.

Snepnwiii peakrop. TepMosimepHblii cuHTe3. [IpoOnemMbl W TEPCHIEKTHUBBI
SAIEPHON DHEPTETUKH. DKOJOTUUECKUE ACIIEKTHI SIACPHON SHEPrETUKHU.

DneMeHTapHble YacTullbl. OTKPBITUE MO3UTPOHA.

Metoasl HaOIIOACHUS U PETUCTPALIMHU JIEMEHTAPHBIX YACTHII.

dyHaMeHTalbHbIE B3auMOAeHCTBUSI. EAMHCTBO (hU3ndecKkoi KapTUHBI MUpPA.

TexHnueckue ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, Kamepa
Buiibcona, siaepHblil peaktop, atToMHas Oomoa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOIIUX YACTHII.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (oTorpadusim).

Pa3znen 8. DiieMeHTBI aCTPOHOMMH U ACTPOPU3UKH

OTanbl pa3BUTHUS aCTpOHOMUHU. [IpHUKIagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHUE
ACTPOHOMMUH.

Bug 3Bé3nnoro Heba. Co3Be3nusi, sipkue 3BE3/bI, IIAHETHI, UX BUIUMOE
JIBIDKCHME.

ComnneuHas cucrtema.

Comnuue. ConHeuyHas akTUBHOCThb. McrTounuk sHeprum CoyHIIA W 3BE3.
3BE3BI, UX OCHOBHBIE XAPAKTEPUCTUKH. J(MarpamMma «CHEKTPAJIbHBIA KJIACC —
CBETUMOCTBH». 3BE3AbI TJIABHOM MOCJICAOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTb» JIJIsi 3BE3]] TJIABHOM IMOCJIEIOBATEIbHOCTH. BHYTpEeHHEe CTpOeHHE



3B€37. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKJIECHUH U 3BoMouuu CoyHLA U
3BE31. DTaNbl )KU3HU 3BE3I.

Muieunsiii ITyte — Hama ['amaktuka. Ilonoxxkenue u nBukenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapel. YEpHBIE ABIPHI B sApax
TaJaKTHUK.

Bcenennas. Pacmiupenue Beenennoil. 3akon Xa06sa. Pazberanue rajiakTuk.
Teopust bonbuioro B3peiBa. PennkroBoe n3nydyeHue.

Macmrabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménubie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

Hab6mtonennst HeBOOPYKEHHBIM TJIa30M C HCIIOIh30BAaHUEM KOMITBIOTEPHBIX
NPWIOKEHUM I ONpeIeTIeHHs TOJIOKEHHsSI HEOECHBIX O0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBbIE c0o3Be3ausi CEeBEPHOro MONYIIaApHsI U SIPKUE 3BE3BI.

Hab6monenus B Teneckon JlyHsl, miianer, Mieunoro [lyTu.

0000 arIee MOBTOPEHHUE

Ponb ¢usuku M acTpOHOMHM B DSKOHOMHYECKOW, TEXHOJOTHYECKOM,
COLIMATILHOM U 3THUYECKOM cepax AesTEeIbHOCTU YelIOBEKa, POJIb U MECTO (PU3UKH
M aCTPOHOMHUH B COBPEMEHHOW HAyYHOW KapTUHE MHpPA, POJIb (PU3NYECKON Teopun
B (OpPMHUpPOBAaHUM TMPEACTAaBICHUH O (U3NYECKOW KapTHMHE MHUPA, MECTO
(u3nUecKol KapTUHBI MUpa B OOILIEM pPSIIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEJICTABJICHUM O TIPUPOJIE.

MexnpeaMeTHbie CBS3H

N3ydyenune kypca gusuku 0a30Boro ypoBHs B 11 kjacce ocymiecTBISIETCS C
Y4ETOM COIEPIKATEIBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcaMH MaTEMAaTHKH,
OMOJOruU, XUMHUH, Teorpaduu U TEXHOJIOTHH.

Meoicnpeomemnvle nousimus, CBA3aHHBIE C MU3yYEHHEM METOAOB HAaY4HOIO
NO3HAHUS: SIBJICHUE, HAy4yHbId (akT, runores3a, (u3nyeckas BeIMYMHA, 3aKOH,
Teopusi, HAOII0ICHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pEUIEHWE CUCTEMbl YPaBHEHHM, TPUTOHOMETPUUYECKHE
(GYHKIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE
TOXKJIECTBO, BEKTOPBI M MX IPOCKLIMH HAa OCH KOOPAMHAT, CII0)KEHUE BEKTOPOB,
POU3BOJIHBIE BJEMEHTApHbIX (YHKUIMUMA, TPU3HAKU TOJO0OHS TPEYroJIbHUKOB,
oTpezieNIeHHE IUIOMAIU TUIOCKUX (hUryp u oobéMa Tel.

buonoeus: snekTpuueckue SBICHHS B JKUBOW MNpUPOAE, KoyeOaTelbHbIE
JIBHKECHUSA B JKMBOM IIPUPOJE, ONTUYECKUE SBJICHUS B KUBOW IPUPOAE, ACHCTBUE
paguanyy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsA CTPYKTYpa TBEPABIX
TEJ, MEXaHU3Mbl O0pa30BaHUSA KPUCTAUIMYECKOW PpEIIETKH, CHEKTpaIbHBIN
aHaJIM3.



l'eocpaghus: MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIeKU MAarHUTHBIX pYI,
(doTochEMKA 3eMHOM MOBEPXHOCTH, NTPEJICKA3aHUE 3EMIIETPSCEHU .

Texnonocus: JIAHAM BJEKTpOIIepeAad, TEHEpPAaTop IIEPEMEHHOIO TOKa,
ANEKTPOABUTATENNb, WHIAYKIIMOHHAS I€4Yb, pPajgap, PaiuoONpHEMHUK, TEIEBHU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
coJHe4Has Oarapes.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA IIPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

OcBoenne yuebHoro mnpeamera «®dusuka» Ha YpPOBHE CpEIHETO OOIIETO
oOpazoBaHus (0a30BbI YPOBEHB) JOHKHO OOECIEUUTh JTOCTUXKEHUE CICAYIOIINX
JMYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB.

JIMUYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE PE3YNbTAaThl OCBOSHUS yueOHOTO mpeameTra «Du3nkay J0HKHBI
OTpakaTb TOTOBHOCTh M CHOCOOHOCTH OOY4YaIOIIMXCS PYKOBOJCTBOBATHCSA
chOpMHUPOBAHHOW BHYTPEHHEH TO3UITMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAlM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUN, COOTBETCTBYIOUIUX
TPAIULIMOHHBIM LEHHOCTSIM POCCUUCKOr0 OOIIECTBA, PAaCIIUPEHUE KUZHEHHOTO
ONbITAa U OMbITA JECITEILHOCTH B IMPOLIECCE Peaau3allid OCHOBHBIX HAIPaBICHUMN
BOCIIUTATEIIbHOW JIEATEIIbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMSA:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YJaIOUIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO UJIeHA POCCUHCKOT0 OOIIEeCTRA;

MPUHATHE  TPAJUIHMOHHBIX  OOIIEYEIOBEUECKUX T'YMAHUCTUYECKUX U
JNEMOKPAaTUYECKUX LIEHHOCTEN;

FOTOBHOCTh BECTHM COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX TPAKTAHCKOTO
00IIIeCTBa, y4aCTBOBATh B CAMOYIIPABICHUH B 00Pa30BaTEIbHON OpraHU3allnu;

YMEHHE B3aUMOJICMCTBOBATh C COUAIBHBIMA UHCTUTYTaMHU B COOTBETCTBUU C
X QYHKIUSIMUA U HA3HAYECHUEM;

TOTOBHOCTb K TYMAaHUTapPHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) IATPHOTHYECKOr 0 BOCIIUTAHMSA

chOpMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIECHTUYHOCTH,
NaTPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSM
POCCUICKUX YUYEHBIX B 00JIACTH (PU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS:

chOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUIECKOTO TOBEICHMUSI,;

CIIOCOOHOCTh OLIEHHWBATh CUTYaIlMI0O M MPUHUMATh OCO3HAHHBIC DPEIICHUS,
OPUEHTUPYACh HA MOPaAJIbHO-HPABCTBEHHBIE HOPMbBI U LIECHHOCTH, B TOM 4YHUCJE B
JESITEIIbHOCTUA YYEHOTO;

OCO3HAHME JIUYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUYUBOIO OYIYIIETO;

4) 3cTEeTUYeCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
npucymiero Gu3nYecKoi HayKe;



S) Tpy10BOro BOCIIMTAHUS:

MHTEpEC K pazMuHbIM cdepam TpodeccuoHaIbHON AesSTeIbHOCTH, B TOM
YUCJIE CBSI3aHHBIM C (PU3UKOW U TEXHUKOHN, YMEHHE COBEPILIATh OCO3HAHHBIN BHIOOD
Oynyieit mpodeccuu u peaan3oBbIBaTh COOCTBEHHbBIC KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHHUIO U CaMOO0OPa30BaHUIO B 00JIaCTH
bY3MKH HA TPOTSHKEHUU BCEH JKU3HU;

6) 3K0JIOrM4€eCKOro BOCIIUTAHMS :

c(hOpPMUPOBAHHOCTH JKOJIOTUYECKON KYJIbTYPbl, OCO3HAHHUE TJIOOATHLHOTO
XapakTepa IKOJIOTHUECKUX Mpooiem;

IJTAHUPOBAHUE U OCYILIECTBIICHUE JEUCTBUN B OKPYKAIOIIEH CpeJle HA OCHOBE
3HAHU LeJIed YCTOMYHUBOIO Pa3BUTHS YEJIOBEUECTBA,

pacIUIMpeHUE OMbITa ACATEIbHOCTH HKOJOTMYECKOW HAlpaBIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PU3HUKE;

7) HEHHOCTH HAYYHOI' O MO3HAHMS:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKH;

OCO3HAaHWE UEHHOCTM HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH B IIPOLIECCE
M3ydyeHus:  (QU3UKKM ~ OCYIIECTBJISITh  MPOEKTHYIO U UCCIEAOBATEIBCKYIO
NEeATENbHOCTh UHINBUYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIEC YUeOHbIe 1eliCTBUS
ba3oBble Joruyeckue AeMcCTBUA:
CaMOCTOSITEIbHO  ()OPMYJIUPOBATh M aKTyaJu3WpoBaTh  MpolJieMy,
paccMarpuBaTh €€ BCECTOPOHHE;
ONpPEACNSITh ILENH ACATEIIbHOCTH, 3aJaBaTh IApaMETPbl M KPUTEPUU HX
JIOCTUKECHUS;
BBISIBIATH  3aKOHOMEPHOCTH W TNPOTUBOPEYMS B  PacCMaTpUBAEMBIX
(bu3MUECKUX SBIICHUSAX;
pa3pabaTeiBaTh IJIAH PEIICHUS MPOOJIEMBI C YU4ETOM aHan3a MMEIOIINXCS
MaTepuaIbHbIX 1 HEMATEPUAIIbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBBI B JICATENBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OLIEHUBATh PUCKHU MOCIIEICTBUN IESATEIbHOCTH;
KOOPJMHUPOBATh W  BBINOJNHATH pabOTy B  YCIOBUSX  pealbHOroO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUSI;
pa3BUBaTh KPEATUBHOE MBINIJICHUE TPU PEIICHUH KU3HEHHBIX TTPOOIIEM.
Bba3oBble ucciiegoBaTeIbCKue 1eCTBUS:
BIIQJICTh HAYYHOW TEPMHUHOJIOTMEH, KIFOUEBBIMU TMOHSITUAMU U METOAAMU
buznuecKon HayKu;



BJIa/IETh HABBIKAMHU y4EOHO-HUCCIIEAOBATENBCKON U MPOEKTHOU JEATEIbHOCTH
B 00J1aCTH (DU3UKHU, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOUCKY
METOJIOB pEIIECHUsl 3aad (PU3NYECKOr0 COACPIKAHUS, MPUMEHEHHIO Pa3IUYHbIX
METO/IOB [TO3HAHUS;

BJAJIETh BHJIAMU JIEATEIbHOCTH 110 TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpPIpETAlliU, MPEeoOpa3OBaHUI0 M NPHUMEHEHUI0O B PA3IMYHBIX YUeOHBIX
CUTYyalUsIX, B TOM YHCJIE IPU CO3JJaHUU Y4E€OHBIX TPOECKTOB B 00JaCTH (PU3UKHU;

BBISIBJIATh PUUUHHO-CIICACTBEHHBIE CBSI3U M aKTyaJU3UpoBaTh 3ajady,
BBIJIBUTaTh THUIOTE3y €€ peIIeHUs, HaXOAWUTh apryMEHTBl IJIs JIOKa3aTelIbCTBA
CBOUX YTBEp)KJICHUH, 3a7aBaTh MapaMeTpbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBATH TIOJYYEHHbIE B XOJ€ pEUICHUS 3aJa4d  pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIOBHSIX;

CTaBUTh U (POpPMYIMpPOBATH COOCTBEHHBIE 33Jaul B 00pa30BaTEIIbHOM
JESITeIbHOCTH, B TOM YHCIIE TIPU U3Y4YEeHUU PU3HKH;

J1aBaTh OLEHKY HOBBIM CUTYallUsIM, OLICHUBATh PUOOPETEHHBIN OIIBIT;

YMETh TMEPEHOCUTh 3HAaHUS 1O (U3MKEe B MPAKTHUUECKYIO O0JacTh
KU3ZHENIEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEJAMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIC UJIEH, MPEAJIaraTh OPUTHHAIBLHBIC TTOIXO/IbI U PEIICHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, TOMYCKAOLIME aJIbTEPHATUBHbIE PELICHMUS.

Pabora ¢ undopmanmei:

BJIaJIETh HABBIKAMH TMONydeHUs HHPOpMAK (HU3MUECKOTO COACPNKAHUS U3
UCTOYHUKOB PA3HbIX THUIIOB, CaMOCTOSITENIbHO OCYUIECTBIISATh IOUCK, aHAIIU3,
CHCTEMAaTH3allMI0 M WHTEPIPETali0o MHPOPMAIUU PA3IUYHBIX BHIOB U (hopm
IPEJCTABJICHUS;

OLIEHUBATh JOCTOBEPHOCTH MH(OpMaIINK;

UCIOJb30BaTh  CPEICTBA  MH(POPMALMOHHBIX M KOMMYHMKAI[MOHHBIX
TEXHOJIOTUN B PEIICHWH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3allMOHHBIX
3aJa4 € COOJIIOJICHMEM TpPeOOBAHUN HPrOHOMHMKH, TEXHUKU O€30I1aCHOCTH,
TUTHUEHBI, pecypcocOepeXeHHs, TMPaBOBBIX U  OSTUYECKUX HOPM, HOPM
nH(popMalMOHHON 0€30MMaCHOCTH;

CO3[1aBaTh TEKCThl (PU3MUECKOTO COAEpPKAHMSI B pa3IM4YHBIX (opmaTax ¢
y4€TOM Ha3zHA4YeHUs UH(POPMAIIMH U 1IEI€BOI ayIuTOPUH, BEIOUpasi ONTHUMAIBHYIO
(dopMy IpeCTaBICHUS U BU3yaIU3aliy.

KoMMmyHHKAaTHBHBIE YHUBEPCAIbHbIE Y4eOHbIE 1eiiCTBHS:
OCYIIECTBIJIATH OOIICHHE Ha YpOKaxX (DM3UKHA U BO BHCYPOUHOU EATEITLHOCTH;
pacrmo3HaBaTh MPEANOCHUIKA  KOHQIMKTHBIX CUTyallMd W CMAT4YaTh
KOH(DITUKTHI;



Pa3BEPHYTO M JIOTMYHO M3JIAraThb CBOKO TOYKY 3PEHUSA C HMCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

IMOHUMAaTh M HUCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHJMBHUIyalbHON
paboTHI;

BBIOMpaTh TEMAaTHUKY W METOJBl COBMECTHBIX ACHCTBHM C y4&TOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEMN Ka)JOr0 YJIEHA KOJUICKTUBA;

MPUHUMATh  1EIM  COBMECTHOW  JIESTEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JCUCTBUS MO €€ JOCTH)KECHHUIO: COCTaBJISITh IUIAH JICMCTBUU,
pacnpeieNisiTh POJM C Y4ETOM MHEHHUM YYaCTHUKOB, OOCYXJaTh pPe3yJbTaThl
COBMECTHOU PadOTHI;

OLICHUBATh KAa4ye€CTBO CBOETO BKJIaJa M KaXJIOr0 YYaCTHHMKA KOMAaHAbI B
001U pe3yabTaT Mo pa3padOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE TPOEKTHI, OLEHUBAaTh HJAEU C IO3MIUUA HOBU3HBI,
OPUTMHAIBLHOCTH, IPAKTUYECKOW 3HAUMMOCTH;

OCYILIECTBIISATh TO3UTHUBHOE CTPATETHMYECKOE TMOBEACHUE B Pa3IMYHBIX
CUTYAITUAX, TIPOSIBIISITH TBOPUYECTBO U BOOOPAKEHHE, OBITh MHUIITUATUBHBIM.

PeryasiTuBHBIEe YHUBEpcaAIbHbIe y4eOHbIe 1eiiCTBUSA
Camoopranmzanmsi:

CaMOCTOSAITETIHHO OCYIIECTBIIATH MO3HABATEIbHYIO NEATEIBHOCTh B OOJIACTH
GU3MKH W acTPOHOMHH, BBISBIATH MPOOJEMBI, CTaBUTh H (POPMYIUPOBATH
COOCTBCHHBIC 3aJja4H;

CaMOCTOSAITETIFHO COCTABJATH TUIAH PEIICHUS PacuETHBIX U KaueCTBEHHBIX
3ajJa4, IJIaH BBIOJIHEHUS MPAKTUYECKON paboThl ¢ yUETOM MMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEIIOYTCHHI;

JlaBaTh OLEHKY HOBBIM CUTYAallUsIM;

pacumpsaATh paMK{ y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHH;

JieNaTh OCO3HAHHBIM BBIOOpP, aprymMeHTHpOBaTh e€ro, OpaTh Ha cels
OTBETCTBEHHOCTH 32 PEILICHUE;

OILICHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHUIO U TMPOSBICHUIO SPYIUIMH B 00JIACTH
(Gu3MKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHATbHBIN HHTE/IEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsSIM, BHOCHUTh KOPPEKTUBBI B ACSITEIHHOCTH,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJaJI€Th HABBIKAMHU  MO3HABATENFHOM  pe(IeKCHU KaK  OCO3HaHUs
COBEpIIAEMbIX JEMCTBUI M MBICIUTENbHBIX MPOLECCOB, HUX pE3yJIbTaTOB U
OCHOBAHUII;

UCTIOJIb30BaTh MPUEMBI pepIIeKCHU ISl OLIEHKH CHUTYallid, BHIOOpa BEPHOTO
peleHus;



YMETh OIICHHBAaTh PHUCKHM U CBOECBPEMEHHO INPUHUMATh PELICHUS IO HX
CHIKEHUIO;

OPUHUMATh MOTHUBBI M apryMEHThl JPYIMX IpU aHalu3e pPe3yJbTaToB
JeSITebHOCTH;

IPUHUMATH ce0sl, MOHUMasi CBOM HEIOCTATKH U JOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTBl JAPYTUX TpPH aHaIM3€e pe3ylbTaToB
JeSITeNbHOCTH;

IpU3HaBaTh CBOE MPaBO U MPABO APYIHX Ha OIIMOKH.

B mpouecce AOCTM)XEHHS TUYHOCTHBIX PE3yJIbTAaTOB OCBOCHHS MPOTPaAMMBI
no ¢u3MkKe a8 YPOBHSA CpeaHero oOmero oOpa3oBaHHUs Yy OO0y4arommxcs
COBEPIIICHCTBYETCS IMOILIMOHATBHBIH WHTEIUICKT, Ipenoararnui
c(OpPMHUPOBAHHOCTB:

CaMOCO3HAHMS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSTHHE, BHJIETh HAIIPABICHUS Pa3BUTHS COOCTBEHHON SMOIMOHATIBLHOM cepsbl,
OBITH YBEPEHHBIM B ce0e;

CaMOperyJIMpPOBaHUs, BKIIOYAIOIIEIO0 CAMOKOHTPOJb, yMEHHE IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHUE, CIIOCOOHOCTh AaJanTUPOBATHCA K
AMOIMOHATBHBIM U3MEHEHUSM U MPOSBISATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlMH, BKJIIOYAIOIIEH CTPEMJICHUE K JOCTHUIKEHMIO 1€ U
ycrexy, ONTHUMHU3M, HHHUIIMATUBHOCTb, YMEHHE IEHCTBOBATh HMCXOIsS M3 CBOUX
BO3MOKHOCTEH;

OIMIATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHMMATh AYMOIIMOHAIEHOE COCTOSTHUE
ApYTUX, YyYUTBIBaTH €r0 TMPU OCYIIECTBICHHH OOIICHUS, CIIOCOOHOCTh K
COYYBCTBHIO M CONEPEKUBAHUIO;

COITMABHBIX HABBIKOB, BKITIOYAIOIINX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHHMSI
C IPYTrUMH JIFOJIbMHU, 3a00TUTHCS, MPOSIBIIATH HHTEPEC U pa3periaTbh KOH(IUKTHL.

INPEAMETHBIE PE3YJIbTATBI

K koHuy ob0ydyenuss B 10 kjacce npeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JTOJKHBI OTPaXXaTh CHOPMHUPOBAHHOCTH y 00 yJAIOLTUXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MpUMepax pojb U MECTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KAPTHHBI MHpA, B Pa3BUTHUU COBPEMEHHOM TEXHUKH M
TEXHOJIOT'UH, B IPAKTUYECKON AEATEIBHOCTH JIIOACH;

YYUTBHIBaTh TPAHUIBl TNPUMEHEHHMS] M3YyYCHHBIX (U3NYECKUX MOJENEH:
MarepualibHasl TOYKa, MHEepIUalIbHas CUCTEMa OTCU€Ta, a0CONIOTHO TBEPAOE TEIIO,
WJICAIIbHBIN T'a3, MOJEIIA CTPOEHUS Ta30B, )KUIAKOCTEU U TBEPIABIX TEJ, TOUCYHBIN
ANEKTPUUECKUH 3apsijl PU PEeIICHUH (PU3NYECKHX 3a]1a4;

pacrno3HaBaTh (pU3MYECKUE SABJICHUS (TPOIIECCHI) U OOBICHITH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJSPHO-KUHETUYECKOW TEOPUU CTPOEHMs BEIECTBA U



JJIEKTPOAMHAMUKHU:  PAaBHOMEPHOE W PAaBHOYCKOPEHHOE  IPSAMOJIMHEHHOE
JBUKEHUE, CBOOOJHOE TMAaJeHUE TeJ, IBMKEHHE IO OKPYKHOCTH, HWHEPLHS,
B3auMoJIelicTBUE Tel, AUPPy3usi, OPOYHOBCKOE JBHKEHUE, CTPOCHHUE KHUJIKOCTEH
Y TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl MPU HArPEBAHHUHM (OXJIAXKJEHUH), TEIIOBOE
paBHOBECUE, UCHAPEHME, KOHJEHCALWs, IUIABJICHUE, KPUCTAJLIM3ALMS, KUIICHUE,
BJIQ)KHOCTh BO3/yXa, MOBBIIICHNUE JABJICHUS T'a3a IPU €r0 HATPEBAHUHU B 3aKPBITOM
coCcyle, CBs3b MEXAYy IMapaMeTpaMM COCTOSHHMS Tra3a B  H3OIpPOIECCaX,
ANEKTPU3ALUS TEN, B3aUMOJIEUCTBUE 3aPsAI0B;

ONKCHIBATh MEXAHWYECKOE ABUKEHUE, UCHOJIb3Ys (U3MUECKUE BEITUYMHBI:
KOOpJMHATA, IyTh, IMEPEMEIIEHUE, CKOPOCTb, YCKOPEHME, Macca Tella, CHIIA,
UMITYJIbC TE€Ja, KHHETUYECKAS] YHEPTUsl, NOTCHIMAIbHAsA SHEPTUs, MEXAHUYECKAs
paboTa, MeXaHWYecKass MOLIHOCTb; IPHU ONHMCAHUU NPAaBUIBHO TPAKTOBATh
(GU3NYECKUN CMBICT HCHOJb3YEMBIX BEJIMYMH, WX OOO3HAYCHHUS W EIUHMIIBI,
HaXoAUTb (OPMYJIbI, CBA3BIBAIOIIUE NAHHYIO (PU3MUECKYIO BEIMYHUHY C JIPYTMMHU
BEIMYHHAMU;

OIMCHIBATh H3YYEHHBIE TEIUIOBBIE CBOWCTBA TEJ W TEIUIOBBIE SIBJICHUSA,
UCMOIb3ys (U3NYECKUE BEJIMYMHBL: JABJICHUE Ta3a, TEMIIEpaTypa, CpeaHss
KMHETUYECKasi DHEPIUsl XaOTUYECKOr0 JIBHMXKEHUS MOJIEKYJ, CPEIHEKBAIPATUYHAS
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIJIOThl, BHYTPEHHsIsI SHEprusi, pabora rasa,
KO3((PUIIMEHT TMONE3HOr0 JEHCTBUSA TENJOBOrO JBUTATENsl; MpPU OINHCAHUH
OpaBUIBHO TPAaKTOBaTh (PU3UYECKUII CMBICT MCIOJIb3YyEMbIX BEJIWYUH, UX
0003HAYEHUs! W E€AUHULBL, HAXOAUTh (OPMYINbI, CBS3bIBAIOIINE JAHHYIO
(U3MYECKYIO BEIMYMHY C IPYTUMU BETUYMHAM;

OIMCBIBATh U3YYECHHBIE JIEKTPUUYECKUE CBOMCTBA BELIECTBA U DJIEKTPUYECKUE
ABJICHUS (ITPOLIECCHI), UCTONB3Ys (PU3UUYECKHE BEIMUMHBL: AJIEKTPUUECKHUM 3aps/l,
AJIEKTPUYECKOE T10JI€, HANPSKEHHOCTD NOJIsA, MOTEHIMAN, PA3HOCTh ITOTEHINAJIOB,;
Opy ONHMCAHUM TPABWILHO TPAKTOBaTh (PU3MYECKUA CMBICT HCHOJb3yEeMbIX
BEJIMYMH, MX OOO3HAUEHUs W EJMHUIBL; YKa3blBaTh (POPMYJIbI, CBSI3bIBAIOIINE
JaHHYIO (PM3UYECKYIO BEIMYUHY C JPYTUMHU BEJIMUYUHAMU;

aHAJIM3MPOBATh (PU3MUECKHUE MPOLECCHl U SABICHMSI, UCIOB3YsSl (U3NUYECKUE
3aKOHBI U NPUHIUIIBL: 3aKOH BcemupHoro tsarorenus, I, II n Il 3akonsr HeroToHa,
3aKOH COXPaHEHUS MEXaHWYECKOM DJHEPIMM, 3aKOH COXPAHEHUS WMIIYJbCa,
OPUHIMI CYNEPHNO3ULUN CHJI, IPUHIUI DPABHOIPABUS HHEPLUUAIBHBIX CHCTEM
OTCU€TA, MOJIEKYJSIPHO-KMHETHYECKYIO TEOPUIO CTPOCHHUS BEIIECTBA, I'a30BbIE
3aKOHBI, CBA3b CPEAHEH KMHETUYECKOW DHEPrUU TEIUIOBOTO JBMIKEHHUSA MOJIEKYII C
a0COJIIOTHOM TEeMIIEPaTypoi, MEepBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUS
JJIEKTPUYECKOro 3apsana, 3akoH KymoHa, mpu 3TOM pasinuyarh CIIOBECHYIO
(OpMYyITUPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHUE U YCJIOBUS (TPAHMULIBI,
00J1aCTH ) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIC TMPUHIUIBI JCHCTBHS ~ MallWH, NpHOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3Nuyarh YCIOBHS UX O€30MacHOr0 MCIOJIh30BAaHUS B
MOBCEHEBHOW YKU3HU;

BBITMIOJIHATh JKCHEPUMEHTHI TI0 HCCICIOBAHUIO (PH3WYECKUX SBICHUU H
IPOIIECCOB C MCIOJb30BAaHUEM MPSAMBIX M KOCBEHHBIX H3MEPEHMH, IMpPH 3TOM
dbopMmynupoBaTh MOpoOJEMy/3alauy W THUIOTE3y Yy4eOHOro HSKCIEPUMEHTA,
coOMpaTh YCTaHOBKY W3 MPEAJIOKEHHOTO O0OPYIOBaHHS, MPOBOIUTH OIBIT U
(GopmMyIupOBaTh BHIBOJIBI,

OCYILIECTBIISITh MPSMbIE U KOCBEHHBIE M3MEPEHUsT (PU3NUECKUX BEITUYHH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBIM CIOCOO WM3MEpPEHUsT M MCIOJIb30BATh H3BECTHHIC
METO/bI OLIEHKH MTOIPEITHOCTEN U3MEPEHU;

UCCIICZIOBATh  3aBUCHUMOCTH  MEXIy (U3MUECKMMM  BEIMYMHAMH  C
MCIOJIb30BAaHUEM TMPSMBIX HM3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(uKCHUpOBaTh PE3yJbTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3NYECKUX BEJIUYHUH B
BUIe TaOnuIl U TpaduKOB, 1e7aTh BEIBOJIBI 110 pe3yJIbTaTaM HCCIIEIOBAHMS;

co0Jr0/1aTh MpaBuiia OE30IIaCHOrO TPyAa IpU MPOBEIECHUU HCCIEIOBAaHUN B
paMKax y4eOHOro »SKCIIEpUMEHTa, YYEOHO-UCCIENOBATEIbCKOW W IPOEKTHOU
JESITETHOCTA C HCIOJIb30BAaHUEM H3MEPHUTEIBHBIX YCTPOWCTB M JTAOOPATOPHOTO
000opyI0BaHHUS;

pelarb pacy€THbIE 3aladyd C SBHO 33JaHHOW (PU3UYECKOW MOJEINbIO,
UCTOJb3Ysl PU3NYECKUE 3aKOHBI M IPUHLIMIIBI, HA OCHOBE aHaJIM3a YCIIOBUS 3aJauH
BbIOMpATh (DPU3UUECKYIO MOJENb, BBIACIATh (PU3NYECKHUE BETUYUHBI U (POPMYIIbI,
HEOOXOoAUMbIE U €€ pelieHUs, MPOBOAUTHh PACUEThl U OLIEHWBATH PEAbHOCTD
MOJYYEHHOTO 3HaYEHUs (PU3UYECKON BETUUHHBDI;

pelaTh KayeCTBEHHBIC 33/]a4M: BRICTPABATh JIOTHUECKH HETPOTUBOPECUUBYIO
LEMOYKY PACCY)KJIEHUH C OMOpOl Ha HM3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU HU
dbuznYecKue sIBICHUS,

UCIOJb30BaTh  INPU  PELIEHUM  y4yeOHbIX  337ad  COBPEMEHHbIE
MH(OPMAIIMOHHBIE TEXHOJIIOTUU JIJIsl TTIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALUN
U IPEICTABJICHUS y4EOHOM M HAyYHO-IOMYJISIPHOM MH(pOpMAaLNy, OIYy4EHHON U3
Pa3NIUYHBIX HICTOYHUKOB, KPUTHYECKH aHAJIM3UPOBAThH MOTYyIaeMyI0 HHPOPMAIIHIO;

IPUBOAUTH IPUMEPHI BKJIaZa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3sBUTHE HayKH, OOBICHEHHE IIPOLECCOB OKPYXKAIOUIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIOJIb30BaTh TEOPETUUECKHE 3HAHUA MO (PU3MKE B MOBCEIHEBHOM >KU3HU
Ul obecnieueHus: 0€30MacHOCTU MpU OOpalIeHUuH ¢ TpHUOOpaMHu U TEXHUYECKUMU
yCTpPOWCTBAaMU, JUIsl COXPAHEHUs 3[I0POBbSl U COOJIIOJEHUSI HOPM 3KOJOIMUECKOTo
MTOBEJACHUS B OKPYXKAIOIIEH CPEIIE;



paboTarh B TpYIINE C BBIIOJHEHUEM pPA3JIMYHBIX COLMAJIbHBIX POJEH,
IJIAHUPOBaTh pabOTy TPYHIbl, PAMOHAIBHO pACHpPENeNaTh OO0S3aHHOCTH U
IJIAHUPOBATh JIESITENbHOCTh B HECTAH/IAPTHBIX CUTYalHUsIX, aJ€KBATHO OLICHUBATH
BKJIJT KQXKJOT0 U3 YYaCTHUKOB I'PYIIILI B PEIICHUE pacCMaTprUBaeMOi POOIEMEI.

K konmy obOydenuss B 11 kjacce mnpeaMmeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH Y OO YUAIOIIUXCS YMEHU:

JIEMOHCTPUPOBATh Ha MPUMEpPax pojib U MECTO (Pu3UKu B (HOpMUPOBAHUU
COBPEMEHHOM HAay4YHOM KAapTHHbI MUpPA, B Pa3sBUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B IPAKTUYECKON IEITEIIBHOCTH JIFOAEH, LEIOCTHOCTh M €IUHCTBO
¢dbusnuecKkol KapTUHBI MUPA;

VUUTHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (U3UUYECKUX MOJICIICH:
TOYEUHBIA AJEKTPUUYECKUN 3apsij, Jy4 CBETA, TOUEUHBIM UCTOYHUK CBETA, A/IEpHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO SiApa TPH PEIICHUH (HU3NIECKUX
3a/1ay;

pacmno3HaBaTh (pU3UYECKUE SBJICHUS (IIPOIECCHI) U OOBSICHITH UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHU U KBAHTOBON (PU3MKU: dJIEKTPUUECKAs TPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBHUS TOKA, B3aUMOJCHCTBHE
MAarHuTOB, JJICKTPOMAarHUTHAasi WHAYKIMS, JACHCTBUE MAarHUTHOrO TIOJA Ha
IPOBOJIHUK C TOKOM U JIBIDKYIIMMCS 3apsijl, SJEKTPOMarHUTHBIE KojieOaHUs U
BOJIHBI, MPSIMOJIMHEMHOE paclpOCTPAaHEHUE CBETa, OTPAKECHHUE, MPEIOMIICHHUE,
uHTepepeHnus, AUGpakiys W MOJsIpuU3alus CBETa, JUCIEPCUS  CBETAa,
dotornexkrpuueckuii 3pdekt (pororddekrt), cBeToBOE NaBlieHHE, BOZHUKHOBEHUE
JMHEWYATOro CIEeKTpa aroMa BOAOpPOAA, €CTeCTBEHHAas M MCKYCCTBEHHas
PaaNO0aKTUBHOCTE;

ONMKCHIBATh W3y4YEHHBIE CBOMCTBA BelIeCTBA (JIEKTPUUYECKHUE, MArHUTHBIC,
ONTUYECKHE,  AIEKTPUYECKYID  MPOBOAMMOCTh  pa3lIUYHBIX  Cpel) W
AJICKTPOMArHUTHbBIE SBJICHUS (MIPOILIECCHI), HWCIMONB3YySd (PU3NUecKue BEIUYUHBI:
AJIEKTPUYECKUN 3apsij, CWJIa TOKA, DJIEKTPUUECKOE HANPIKEHUE, DIIEKTPUUECKOE
CONPOTHUBIICHHUE, PA3HOCTh MOTCHIIMAJIOB, AJICKTPOJBIDKYINAS CHa, padoTa TOKa,
WHIYKUWAST MAarHUTHOrO Imoyisi, cuia Ammepa, cwia JlopeHua, WHIYKTHBHOCTh
KaTyIlKU, SHEPrus HJICKTPUYECKOr0 M MArHUTHOrO TMOJIEH, Mepuoj U YacToTa
Kose0aHui B KoOJIeOATEJIbHOM KOHTYpe, 3apsll M cujla TOKa B Ipollecce
FapMOHUYECKUX JJIEKTPOMAarHUTHBIX KojeOaHuil, (QOKYyCHOE pacCTOsSHHE W
ONTUYECKAs] CHJIa JIMH3bI, MPU ONKHCAHUU MPABUIBHO TPAKTOBATH (PU3HMUECKUM
CMBICIT HCIIOJIb3YeMbIX BEIUYMH, MX OO0O3HAUECHUS U EIUHMIIBI, YKa3bIBaTh
bopMyJibl, CBS3BIBAIOIIME JaHHYIO (DU3WYECKYI0 BEIWYHMHY C JPYTUMH
BEJIMYMHAMU;

OMUCHIBATh HW3YyYCHHBbIC KBAHTOBBIC SIBJICHUS W MPOLECCHI, HCIOJIb3Ys
bu3nYecKre BEIUYUHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U



94acToTa CBETa, SHEPTUs U UMIYIbC (DOTOHA, TIEPHOJ] IMOTypaciaaa, YHEPTUs CBS3H
aTOMHBIX SiZIEp, NpPU ONMUCAHUM TPABUIBLHO TPAKTOBaTh (PU3UUYECKHUI CMBICTT
UCIOJIb3YEeMbIX BEJIMYUH, MX OOO3HAYEHUS W EIUHHUIIBI, YKa3bIBaThb (POPMYIIBI,
CBA3BIBAIONIME JIAaHHYIO (U3MYECKYI0 BEJIMYMHY C JAPYTUMH BEJIMYMHAMU,
BBIUUCIISATh 3HAUCHUE (PU3NYECKOM BEIIMUUHBI;

aHAIM3UPOBaTh (PU3MYECKUE MPOIECCHl U SBJICHUS, UCIOIB3YS (PU3NUecKue
3aKOHBI M MPUHIUINBL: 3aKOH OMa, 3aKOHBI TOCJIEIOBATEILHOIO U MapajlieIbHOrO
COCAMHEHUSI NPOBOJHUKOB, 3akOoH Jlxoyis—JleHla, 3aKkOH 3JIEKTPOMArHUTHOM
WHYKIIUH, 3aKOH MPSIMOJIMHEHHOIO paclpOoCTpaHEHHUsI CBETa, 3aKOHBI OTPaXKEHUS
CBETa, 3aKOHBI TMPEJIOMJICHUS CBETa, ypaBHEHUE DWHINTEHHA i Gorodddekra,
3aKOH COXPAHEHHS DHEPrUH, 3aKOH COXPAHCHUS MMITYJIbCAa, 3aKOH COXpPaHCHMS
AIEKTPUUECKOr0 3apsjia, 3aKOH COXPAHEHMs] MacCOBOI'O 4YHCIa, MOCTynaThl bopa,
3aKOH PaIMOaKTUBHOTO Paciajia, Mpy 3TOM Pa3In4YaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOe BBIpAKEHUE U YCIIOBUA (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OIpE/eIIATh HApaBJICHHE BEKTOPA MHAYKIIMU MAarHUTHOTO MOJIsI POBOJJHUKA
C TOKOM, CUJIbl AMriepa U cuiibl JIopeHiia;

CTPOUTb M OIKCHIBaTh H300paKEHUE, CO3/1aBaEMOE IIJIOCKUM 3€pKaJIoM,
TOHKOMW JIMH30M;

BBITIOJIHATh JKCIEPUMEHTHI IO MCCICIOBAHUIO (DU3UYECKUX SIBICHUU U
MPOLIECCOB C HCIOJIB30BAHUEM IMPSAMBIX M KOCBEHHBIX H3MEPEHUH: MPU 3TOM
dbopMmynupoBaTh MOpoOJEMy/3alauy W THUIOTE3y Yy4eOHOro HSKCIEPUMEHTAa,
coOUpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO OOOpYJOBaHHUs, MPOBOJUTH OMNBIT U
dbopMynHpOBaTH BEIBOBL;

OCYIIECTBIIATh MPSIMbIE U KOCBEHHbIC M3MEPEHUsT (PU3NUECKUX BEJIMYMH, TPU
ATOM BBIOMpATh ONTUMAIBHBIN CIOCOO M3MEPEHUS W HUCIOJIb30BaTh HM3BECTHHIE
METO/bI OLIEHKH MTOIPEITHOCTEN U3MEPEHU;

UCCIIEIOBAaTh 3aBUCUMOCTH (DU3MYECKHX BEIUYMH C HCHOJIb30BAaHUEM
NPSAMBIX HM3MEPEHHH: MPH OSTOM KOHCTPYHMPOBATh YCTAaHOBKY, (DUKCHUPOBATH
pe3yNbTaThl MOTYYEHHOW 3aBUCHUMOCTH (PU3UYECKHX BEJIUMYMH B BHUJE TaOIUL U
rpauKoB, 1eIaTh BEIBOJBI IO pe3yiIbTaTaM UCCIICOBAHUS;

co0irofaTh mpaBuiia 0€30MaCHOTO Tpy/Aa MpH MPOBEICHUM WCCIEIOBAaHUN B
pamMKax y4yeOHOro HSKCIEPUMEHTa, Y4eOHO-HCCIIEOBATEIbCKON W MPOEKTHOU
NEATEIbHOCTU C HUCIOJb30BAaHUEM HU3MEPUTEIBHBIX YCTPOUCTB U J1aOOPaTOPHOIO
000pyI0BaHHUS;

pelarb pacy€THbhIE 3aladyd C SBHO 33JaHHOW (PU3UYECKOW MOJEINbIO,
UCTIOJNIB3Ysl (PM3NYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 3aa4H
BbIOMpATh (HU3MYECKYIO MOJIENb, BBIICIATh (PU3UYECKHE BETUYUHBI U (POPMYIIBI,



HEOOXOoauMBbIE g €€ PEIICHHS, MPOBOJUTH Pacu€Thl U OLICHUBATH PEATbHOCTH
MOJTy4E€HHOI 0 3HaueHUs (PU3NIECKON BEIMUUHBL;

pemaTh KaYECTBEHHBIE 33J]a4U: BBICTPANBATD JIOTUYECKH HEMTPOTUBOPEUHUBYIO
LIEMIOYKY PACCYKJICHUW C OMOpPOM Ha HM3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U
(bu3UYECKHE SBICHUS,

UCIIONb30BaTh  TMPU  pEIIeHWH  y4eOHBIX  3ajay COBpPEMEHHBIC
nH(pOpMaLIMOHHBIE TEXHOJIOTUM JJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIpETAIIUN
U TIpe/ICTaBlIeHUs] Y4eOHON M HAay4YHO-TIOMYJISIPHOW MUH(OPMAIUU, TTOTYYCHHON U3
Pa3IUYHBIX UICTOYHUKOB, KpUTUUECKU aHAJTU3UPOBATH MOJydaeMyro HHGOPMAIIUIO;

OOBSICHATH TPHUHIUIIBI JEHCTBUS MAaIMH, NPUOOPOB U TEXHUUYECKHUX
YCTPOUCTB, pa3inyaTh yCIOBUS MX O€30MACHOr0 MCMHOJIb30BaHMS B IMOBCEIHEBHOM
KU3HHU;

MPUBOJIUTH MPUMEPHI BKJIAJa POCCUUCKUX U 3apyOCKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKW, B OOBACHEHHE MPOLIECCOB OKPYXKAIOIIETO MHpA, B PA3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM KU3HU
JUTsl obecnieueHus: 0€30MacHOCTU MPpU OOpalIeHUH ¢ TpUOOpaMHu U TEXHUYECKUMU
YCTPOUCTBaMHU, JJII COXpPAHEHUS 3I0POBbS U COOIIOJICHUSI HOPM SKOJIOTHYECKOTO
IIOBEJICHUS B OKPYKAaKOLIEH CpeJIE;

paboTath B TpYIIE C BBIIOJHEHUEM Pa3IMYHBIX COLMAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIbI, PAIMOHATBLHO pACIpEAesITh OOS3aHHOCTH H
MJIAaHUPOBATh JICSITEIHLHOCTh B HECTAHJIAPTHBIX CUTYallUsIX, aJICKBAaTHO OIICHUBATH
BKJIQJT KQXKJOT0 U3 YYaCTHUKOB I'PYIIIBI B PEIICHUE PACCMATPUBAEMOMN MPOOJIEMBL.



TEMATHNYECKOE INTAHUPOBAHUE

10 KUIIACC
KosnuecTBo yacos JJIEKTPOHHBIE
HaumeHnoBaHue pa3ieoB u TeM uudposbie
Ne i/t P Kourposbubie | IlpakTuyeckune (ubp )
NMpOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. DU3UKA U METO/Ibl HAYYHOI'O IO3HAHUSA
1.1 ®du3rKa 1 METObl HAYYHOI'O IO3HAHUS 2 Bubmoreia LIOK
’ A ya https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 2
Pa3znen 2. MEXAHUKA
2.1 Kunematuka 5 bubmmorexa [IOK
https://m.edsoo.ru/7f41bf72
29 JiunanmmKa 7 bu6moreka [JOK
https://m.edsoo.ru/7f41bf72
bubmioreka [IOK
23 3aKOHBI COXPAHEHHUs B MEXaHHUKE 6 1 1 hitps://m.cdsoo.rw/7f41bf72
Uroro no pazneny 18
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPH O-KHH €THY €CKOM 9 1 bubmuorexa [JOK
' TEOPUH https://m.edsoo.ru/7{41bf72
bu6moreka [JOK
3.2 (0) 10 1
CHOBR! TEPMOATHANMMKH https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHUS BEIIeCTBa. 5 bubmorexa [{OK

®dazoBbI€ MEPEXO/IbI

https://m.edsoo.ru/7f41bf72
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Uroro no pazneny 24
Paznen 4. JIEKTPOJAMHAMUKA
bu6mmoreka [JOK
4.1 C) 10
fleKTpoctatiica https://m.edsoo.ru/7{f41bf72
47 ITocTosHHBIN nekTpuueckuil Tok. Toku B 12 bubmorexa LIOK
' Pa3NUYHBIX Cpefax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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11 KITACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/m Konrpoasbnsbie | IlpakTuyeckue
NpOrpaMMbl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOANHAMUKA
11 MaruuTtHoe noJje. DJIeKTpOMarHuTHas 1 1 3 bu6motexa [IOK
) WHTYKIHS https://m.edsoo.ru/7f41c97¢
Uroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHHYeCcKHe 1 3JICKTPOMarHUTHbIC 9 1 bu6motexa [IOK
' KosieOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHuuecKue 1 3JEKTPOMarHUTHbIE 5 1 bubmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubmuorexa [IOK
2. 1 3
3 Onika 0 https://m.edsoo.ru/7f41c97¢
Uroro no pazneny 24

Paznen 3. OCHOBBI CIIELHIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI ClielIMaIbHON TEOPUHU 4 | bubmotexa [JOK
' OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
b K
4.1 JJIEMEHTHI KBAHTOBOU OIITUKU 6 h‘;IfsJ:I/I//II(l)f:gjoESWﬂchc
42 Crtpoenue atoma 4 bubmmoreka [IOK
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43

ATOMHOE A11pO

bubmmoreka [IOK
https://m.edsoo.ru/7141c¢97¢

Uroro no pazneny

15

Pa3znen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DeMeHTHl aCTPOHOMUU U aCTPO(PU3UKH 7 bubarorexa [IOK
https://m.edsoo.ru/7f41c97¢c

Uroro no pazneny 7
Pa3znen 6. OBOBIIAIOHIEE IOBTOPEHUE

6.1 O6o61aro1iee NoBTOpEeHNE 4 Etptfs/l//lzigjogr?ﬁfmwk
Uroro no pazneny 4
Pe3zepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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