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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUI K pe3ysbTaram
OCBOCHHMSI OCHOBHOI 00pa3oBaTebHON MporpamMmel, npeacTtaBieHHbx B OI'OC
COO, a Takxke c y4y€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHIIENINK TpernofaBaHus yueOHoro npeamera «Dusuka» B 00pa3oBaTeIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, pEATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (opMUpOBaHHE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommuxcs 10-11 kmaccoB mnpu
oOydeHHH UX (u3MKe Ha 0230BOM YpPOBHE HAa OCHOBE CUCTEMHO-AESITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpPEIMETHBIM pe3yJibTaTam
OoOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMHM IpeaMeTramMu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIETU M3YYEHHS (PU3HKM HA YPOBHE CPEIHEro OOIIEro
oOpa3oBaHuUsl, TUIAHUPYEMbIE PE3yJIbTaThl OCBOCHUSI Kypca (PU3UKU: JTUYHOCTHBHIE,
MeTarpeIMEeTHbIC, TPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIFOYAET:

e IUJJAHUPYEMBIE PE3YJIbTATHI OCBOCHMS Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCIIE TIPEIMETHBIE PE3YJIbTATHI O T'0JIaM 00YUYEHUS;

e cojepkaHue yaeOHoro npeamera « Pu3nkay 1o rojaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOIIMX 3aKOHAX MPHUPObI, BHICTYyMAasl B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpykaromieMm mupe. HIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3yroIui
JUTSl €CTECTBEHHO-HAYYHBIX YUYE€OHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenessieT XapakTep MW pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCAQ, TOJIYYEHHUsI HOBBIX MATEPHAIOB C 3aJaHHBIMU CBOWCTBAMHU M JIPYTHUX.
N3yyenne (Pu3NKM BHOCHT OCHOBHOW BKJIaJ B (POPMUPOBAHUE €CTECTBEHHO-
HAy4YHOW KapTHUHBI MHUpa oOydYaromwuxcs, B (pOpMUpPOBaHHWE YMEHUU MPUMEHSTH
Hay4YHBIM METOJI MO3HAHUS MPU BBIMOJHEHUU UMHU YU4E€OHBIX HCCIIeI0BaHUM.

B ocHoBy kypca ¢u3WKu i ypOBHSI CpefaHero oOmiero oOpa3oBaHUS
MOJIOKEH PAJl WJEW, KOTOpPhlE MOXKHO paccMaTpUBaTh KakK MPUHIUIBLI €ro
IOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIOYAET KAK
BOIPOCHI KJIACCUYECKO, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanuzayuu. B COOTBETCTBMHM C HEW MaTepuanl Kypca (QU3HKU
o0benuHEH BOKpYr ¢usnyeckux Teopuil. Bemymmm B Kypce sABIseTcs
dbopMupOBaHUE TPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
oJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHaa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢uzukn ¢ pasBuTHeM OOIIECTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U 3KOJIOTMYECKUMU TPOOIeMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc $usuku mpeamosaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM Mpo0JemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke 00CYXKICHUS
po6JieM pallMOHAIBHOTO IPUPOOTIONIb30BAHMS U HKOJIOTHUYECKOM 0€3011aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOILIEro
oOpa3oBaHus SBIAIOTCS (DU3MUECKUE TeopuH ((POpMHUpPOBAaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOpuH, posii PyHIaMEHTAIBHBIX 3aKOHOB U
INPUHLWIOB B  COBPEMEHHBIX TMPEACTAaBICHUSAX O NPHUPOAE, TpaHHIAX
MPUMEHUMOCTH TEOpHH, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AESTENbHOCTHBIN MOJIX0JI B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEro 3a CYET OpPraHM3alliU SKCIEPUMEHTAIBHOM AESITEITbHOCTH O00YyYaroIMXCs.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIHOJIB30BAHHE CHCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB M JIA0OpaTOpPHBIX pPadoT,
KOTOpbI€ B Iporpamme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUISi KOHTPOJE U  OLEHKH, OCYIIECTBISIETCS  YYAaCTHUKAMHU
o0pa30BaTeNBbHOrO IMpoliecca MCXOAd U3 OCOOCHHOCTEH MJIaHUPOBAaHUS U
OocHalleHUs Kkabunera ¢Qusuku. Ilpm »s>TOM oOecreunBaercs OBJIAJACHHE
OOy4YaIOIIMMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHbBIE W3MEPEHUs, HUCCIEIOBAHUS
3aBHCUMOCTEH (PU3NYECKUX BEJIMYMH U I[OCTAHOBKY OIBITOB IO IPOBEPKE
IIPEIIOKEHHBIX TUITOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3anay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3aJauyd C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJIAIONINE TPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOIO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnaenoB. s KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBsICHEHHE TPOTEKaHUs (PU3MYECKUX SIBICHUH M TPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyrouue BbhIOOpa (U3MYECKON MOAENU MJId CUTyallud MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY OO€CeUYeHHI0 y4yeOHOro mpolecca 0a30BbI YpOBEHb Kypca
(bU3UKK Ha YpPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
MpeIMETHOr0 KaOuHeTa (U3HKU WIA B YCIOBHUSIX HHTETPUPOBAHHOIO KaOWHETa
MIPEIMETOB €CTECTBEHHO-HAYYHOTO IMKia. B kaOuHere (Qu3MKM AOMHKHO OBITH
HEO0OX0MMOe J1abopaTOpHOE OO0OpYMOBAHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMme o (puU3MKe YYEHUUYECKHX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy10BaHHE.

JleMoHcTpallMOHHOE  00Opy/I0BaHUE (DOpMUPYETCS B COOTBETCTBUU C
OPUHIIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCICHHBIX B TporpamMme Mo (U3MKE KIIOYEBBIX JEMOHCTpAaMid st
UCCIIEIOBAaHMUSI  U3yYaeMbIX SIBICHUH U  TMPOIECCOB, OSMIUPUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGopatopHoe 00O0OpyJIOBaHHE [JIi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB M 0OECIeYrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTnueckue KOMILUIEKTHI
1a00paTopHOTO O00OPYAOBAHUS JOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUI.

OCHOBHBIMHU LEJIIMHU U3y4YEHUS PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (opmMupoBanue wHHTEpeca W CTpeMJICHUS OOYYArONIMXCS K HAyYHOMY
U3YUYCHUIO TPHUPOJIbI, PAa3BUTUE HMX HHTEIUICKTYyaJIbHBIX U TBOPUYECKHUX
CITOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (OPMUPOBAHNE
MCCIIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (opMHpOBaHHE HAYYHOI'O MHPOBO33PEHUS KakK pe3ysbTara H3YyYeHHs
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (¢dopMmupoBaHWE yYMEHHUU OOBICHITH SBICHUS C HCIOJH30BAHHEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

e (opmupoBaHue mpencTaBICHUNA O PONMM (PUBUKU IS Pa3BUTHUS IPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHH.

JlocTmxeHne 3TUX lenei o0ecreynBaeTCsl pelIeHUeM CIEIyIOMMX 3ajad B

npoiiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHET0 O0IIero o0pa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHMH 00  o0mmx  (uU3MYECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTIOYAst MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AIIEMEHTBI aCTPOPU3UKH;

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OoOBsICHeHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
MPaKTUYECKUX PEIICHUN B MOBCEITHEBHON KU3HU;

e OCBOCHHE CIOCOOOB pEIICHUS pa3IUYHbIX 337a4 C $BHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3aJad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3anue GU3NYECKON MOEIH, aIeKBaTHON YCIOBHSIM 33/1a4U;

e TOHWMaHWC (UBUYECKUX OCHOB WM TPHUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJOTUYECKUX IMPOIIECCOB, UX BIMSHUS HA OKPYKAIOLIYIO
cpeay;

e OBJIAJICHUE METOJIaMH CAMOCTOSITEFHOTO TUTAHUPOBAHMS U TPOBEACHUS
bu3MYECKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OIpPEENCHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3JaHME YCIIOBUH AJIsl Pa3BUTUSL YMEHUH MPOEKTHO-UCCIIEN0BATEIbCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENO), B
11 kmacce — 68 yacoB (2 yaca B HEZICIIIO).

[Ipennaraempiii B mporpamMme Mo (QU3MKE TMepeueHb J1abopaTOpPHBIX U
MPAKTUYECKUX palbOT ABJISIETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BBIOOP
NPOBEJCHHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEN 00yUaroIUXCs.

[Iporpamma peanm3syetcs ¢ yuetom PabGoueit nmporpammel Boctiutanuss MbOY
«COUI Ne 4 umenu mapmana @.N.TonOyxuna» r. Cumbepomnons 2024-2026 rr.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUSA

®dusrka — Hayka o npupone. HaydHble METOABI NO3HAHUSA OKPY’KAOILETO
Mupa. Ponb DJSKCriepuMeHTa M TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue (U3NYECKUX SIBJICHUM M mporeccoB. HayuHble TMIIOTE3BI.
dusnyeckre 3aKOHbI U TEOPUH. ['paHMIBI MPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponp u Mecto ¢usuku B GOpMUPOBAHUN COBPEMEHHON HAyYHOW KapTUHBI
MHpA, B PAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U IUQPOBBIE H3MEPUTENbHBIE TNPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra. Tpaekropus.

[lepemerienre, CKOpOCTh (CpeaHsISI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHuil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUsS, IyTH U MepeMelIeHUs
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoOosHOE nazieHre. Y CKopeHre CBOOOIHOTO MaieHUSI.

KpuBonuHenHoe  aBvKeHUE. [IBUKEHHE  MaTepUAIBHOM TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTenbHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTUK
JIBYKCHUSL.

[IpeobpazoBanue NBMKEHUMN C UCIIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hamnpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEACICHUS MTHOBEHHOM
CKOpPOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NYTSIMH, ITPOUJCHHBIMU TEJIOM 34
MOCJIEAOBATEIbHBIE paBHBIE IPOMEKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yueHue nBUXKEHUS Tella, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['ammnes. IlepBeii  3akoH  HeroToHa.
HNuepruanbHble CUCTEMBI OTCYETA.

Macca Ttena. Cuina. Ilpunnun cynepno3unuu cui. Bropoi 3akoH HeroroHa
JUUIL MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tspkectu. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Buapl Tpenus (mokosi, CKoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuita conpoTUBIIEHUS MPU JIBU>)KEHUU TEJa B KUIKOCTH WIIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CuJIbI OTHOCUTENIBHO OCH BpauleHus. llmeuo cumel. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHn4eckrue yCTpOMCTBA M MNPAKTUYECKOE MPUMEHECHHUE: NOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpUUU.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenue cui.

CnoxeHue CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAeOpMaliuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSL.

YcioBust paBHOBECHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomoi

N3yuenne nBuxeHust OpycKa 1Mo HaKJIOHHOM IJIOCKOCTH.



HccenenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIUX B NPYKUHE U
pE3MHOBOM 00pasiie, OT uX AehOopMaIIvH.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpalICHUS.

Tema 3. 3akoHbl COXpAHEHUA 6 MEXAHUKE

Nmiynbc MaTepuaabHOM TOYKHM (Te€na), CUCTEMbI MaTE€pPHAIBbHBIX TOYEK.
HMiynbC cuipl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAaHEHWS HMITYJIbCa.
PeakTuBHOE IBM>KECHHE.

PabGora cuibl. MOIIIHOCTE CHIIBL.

Kunernueckass 3Heprusi MarepuanbHOW TOUku. Teopema 00 W3MEHEHUH
KUHETHUYECKOU SHEPTUMU.

[ToTennmansHas DHEPTHSL. [ToTeHnmansHas SHEpPrus yIpyro
nepopMupoBaHHON  mpyxuHbl. lloTeHuumanbHas  SHeprus Teiaa  BOJIU3HU
ITOBEPXHOCTH 3€MJIH.

[loTeHnmanbHble U HENOTEHUMANbHblE  CcuWibl.  CBi3b  pabOTHI
HEMOTCHIMAIBHBIX CUJI C M3MEHEHUEM MEXAaHMYECKOM JHEPIHU CHUCTEMBI TEIN.
3aKOH COXPAaHEHUS] MEXAHUYECKOU SHEPTHH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHHWE: BOAOMET, KOMED,
IIPYKUHHBIN UCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTruBHOE IBHXKEHUE.

[lepexoq NOTEHIMATLHON SHEPTUU B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MASITHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3BMEHEHHEM MEXaHWYECKOH 3HEPIuu
TeJIa Ha PUMEPE PACTSKEHUS PE3UHOBOTO JKI'YTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. OcHo8bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOU TEOPUH U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aUMOJICMCTBUSI YaCTUI[ BelecTBa. MOJENIU CTPOCHUs Ta30B, XUIKOCTEH U
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [locTtosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Lenbcus.



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOM TEOpUM HJCaNbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpEIHEN KWHETUYECKOW HSHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temnepatyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MeHaeneeBa—Knanelpona.
3akoH [lansToHa. M30mponecchl B UAEaNbHOM I'a3e ¢ MOCTOSHHBIM KOJWYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEI, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUI.

OnpeIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIIHNE CYILLIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aMMO/ICHCTBUSI.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OneIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSHUA HWJCAIbHOIO rasa,
U30ITPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXK]y TapaMeTPaMH COCTOSTHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnogvl mepmoouHamMuKu

TepmonnHamuueckass cucrema. BHYTpEeHHsAS 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U cocoObl €€ n3mMeHeHus. KonnuectBo TemioTel U pabota. BHyTpeHHss
HEPrus  OAHOATOMHOTO  WJACAJIbHOrO  ra3a.  Buael  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTydeHHE. Y IeJIbHas TEIIOEMKOCTh BEIECTBA.
KosnuecTBO TEIIOTH pH TEIIONEPEaAYE.

[Tonsitue 006 ammabatHoMm mpouecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumMeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoueccaMm. I'paduueckas
MHTEpHpeTanus padoThl rasa.

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

TeruioBpie  mammHbl.  [IpuHOUWNBI ~ JEWCTBHUS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanusi SHEpPrUM B TEIUIOBBIX MamuHax. KoadduimeHT moae3Horo
nerictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodpduumMeHT MOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEeMbI TEIUIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HSHEpruy Teja MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku W3 OyTBUIKM TIOJI NEUCTBHEM CXATOTO BO3/yXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUM (TeMIlepaTyphl) Tejla Npu Terionepeaaye.

OneiT Mo anuabaTHOMY pacIIMPEHHI0 Bo3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYTPEHHETO CTOPAHUSsI, PEAKTUBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Acpecamnuvie cocmoanusn eewyecmea. Dazosvie nepexoovl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllleHHBIM map. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Teraa. AHU30TPOIHUS CBOMCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUCTaJUTM3aIus. Y IeJapHasl TerioTa miasienus. Cyonumanus.

YpaBHeHuUe TerIoBoro OaaaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUHU MOJTYUYECHUS! COBPEMEHHBIX MaTEpPUasoOB, B
TOM YHUCJIE HAaHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HaOmnronenue HarpeBaHus U IJIaBJICHUS] KPUCTAINTMYECKOTO BEILIECTRA.

JleMoHCTpanusi KpUCTaIoB.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
OnekTpu3auus Tel. ODJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX

3apsinoB. [IpOBOJHUKHM, TUAIEKTPUKU W TOIYNPOBOJHUKHU. 3aKOH COXpPAHEHUS
AIEKTPUYECKOTO 3apsa.



BsaumopeiictBue 3apsan0B. 3akoH KyioHa. ToueuyHbli 3IEKTPUYECKUI 3aps.
Onextpuyeckoe mnose. Hanpsoxk€HHOCTh 3yieKTpuueckoro mnois. [lpuHuun
CYyNEPHO3ULIUN SIEKTPUUECKUX MOJeH. JIMHUM HanpsyKEHHOCTH SJIEKTPUYECKOTO
OJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmuman.  PasHocTh
NOTEHUHUAIOB. [IpOBOMHUMKM W AUDNEKTPUKU B IJIEKTPOCTATUYECKOM IIOJIE.
Jwusnextpruyeckasi MPOHUIIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcatop. DIeKTPOEMKOCTh MIJIOCKOTO KOHAEHCATOPa.
DHeprus 3apsKEHHOI0 KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPONpPHOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLINI IEUCTBUSA DIEKTPOMETPA.

B3auMmopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSKEHHBIX TE.

[IpOBOAHUKH B IIEKTPOCTATUYECKOM I10JIE.

DnexkTpocTaTuyecKas 3amuTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IIJJACTUH, PACCTOSHUS MEXAY HUMH U AUIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepeHne 2meKTpOoEMKOCTH KOHIEHCATOPA.

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

ONEKTpUYECKUd TOK. YCIOBUSA CYIIECTBOBAHMUS SJIEKTPUYECKOIO TOKA.
Ncrounuku Toka. Cuina toka. [locTosiHHBIN TOK.

Hanpsixenue. 3akon OMa 114 y4acTKa LEeu.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBbHOE CONPOTHBIEHUE BELIECTBA.
[TocnenoBaTenpHOE, TApAIENBHOE, CMEIIAHHOE COCIMHEHUE TIPOBOIHUKOB.

PaGora oanektpuueckoro Toka. 3akoH JDkoyns—Jlennma. MomHOCT
AIIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYILIAsi CUJa U BHYTPEHHEE COIPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH Oma 1 MOJHOM (3aMKHYTO#) 25iekTpudeckoi enu. KopoTkoe 3aMbIkaHueE.

OneKTpoHHass  MNPOBOAMMOCTh  TBEPABIX  METALNIOB.  3aBUCUMOCTb
COMPOTHUBJIEHUS] METAJLUIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

DneKkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas U IIpUMECHast IIPOBOJAUMOCTh
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPBHI.



OnexkTpuyecKuidi TOK B  pacTBOpax M paciulaBaXx  3JIEKTPOJHUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUSA. DIEKTPOIIU3.

OnekTpuyeckuid TOK B rasax. CamMoCTOATENBHBIA M HECAMOCTOSTEIIBHBIN
pa3psa. Momuus. [Inazma.

TexHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeibHbIC MPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN TUO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOJIYIPOBOJIHUKOBBII TMO0/1, TaJIbBAHUKA.

Jlemoncmpayuu

M3mepeHre CUiTbl TOKA U HANIPSKEHUS.

3aBUCUMOCTbh COIPOTHBIICHHS] LUJIMHAPUYECKUX HPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHaa.

CMelnaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHIbl. KOpOTKOe 3ambIKaHHE
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh CONPOTUBIIEHUSI METANIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO3yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3yyeHnue cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

W3MmepeHne 3JIEKTPOABUKYILIEH CHIIbI MCTOYHHKA TOKA W €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextposusa.

MexnpeaMeTHbIe CBSA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsiETCS ¢
Y4ETOM COAEPIKATEIBHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonssmusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
NMO3HAHUA: SIBJIEHWE, HAay4yHbId (akT, runore3a, (pU3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMBl ypaBHEHUH, JuHEWHas (QyHKIUS,
napabona, runep0oiia, UxX rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndeckoe ABMKEHUE B KUBOW mpupoje, auddysusi, ocMoc,
TEII00OOMEH KUBBIX OPraHU3MOB (BUIbI TEILIONEpEayH, TEIJIOBOE PAaBHOBECHE),
AIEKTPUUECKUE SIBJICHUS B AKUBOM MPUPOJIE.



Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAsE Macca, TEIJIOBbIE CBOWCTBA TBEPHABIX TEJ, KUIAKOCTEU H
ra3oB, JJICKTPUYECKUE CBOMCTBA METAJUIOB, JJICKTPOJIUTUYECKAS IUCCOLMAIUS,
rajibBaHHMKa.

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

Texnonoeus: npeoOpa3oBaHKUE JIBHXKEHUM C HCIOJIb30BAHHUEM MEXaHU3MOB,
V4ET TpPEHHUS B TEXHUKE, MOIUIUMIIHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHHKE (pakeTa, BOJOMET W JIPyTHUe), JABUTATEIb BHYTPEHHETO
CropaHusi, mapoBasi TypOUHa, OBITOBON XOJOAMIBHUK, KOHAUIIMOHEP, TEXHOJIOTHU
MOJyYEHUS. COBPEMEHHBIX MAaTEPHUAIIOB, B TOM YHUCJIEC HAHOMATEPUAIIOB, H
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHUYECKas 3alllUTa, 3a3€MJICHHE AJIEKTPONPUOOPOB,
KCEPOKC, CTpYHHBIN MIPUHTED, 3JIEKTPOHArPEBATEIbHbIC IPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIC MPUOOPHI, TATbBAHHKA.

11 KVIACC

Paznen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUA

[loctostHHBIE ~ MarHUTHl.  B3anMOAEHCTBUE  IIOCTOSHHBIX ~ MAarHUTOB.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHumn cynepno3unuu
MAarHATHBIX MOJIeW. JINHMM MarHUTHOM MHAYKIMU. KapTWHa NUMHUNA MAarHUTHOU
WHIYKIWAH MOJISI TOCTOSIHHBIX MAarHuTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MAarHUTHOI'O TOJIS JJIMHHOIO IPSIMOIO NPOBOAHMKA U 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuia JlopeHua, €€ MOyJib ¥ HallpaBlieHHE. J[BUKEHNE 3apSKEHHON YaCTULIBI
B OJTHOPOJITHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBeHne ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHUTHOM
WHIYKIUU. OJIEKTPOJABMXKYINAsA CHla HWHAYKOMU. 3aKOH JJEKTPOMArHWUTHOU
nHaykunu @apanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs Cujla WHIYKIUU B
ITPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJHOPOAHOM MAarHUTHOM MOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTh.  SIBJE€HHME CAMOMHIYKIMU. OJIEKTPOABMXKYIIAsd CHJIA
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.



TexHuyeckue YCTpOMCTBA M NPAKTUUECKOE MPUMEHEHUE: TOCTOSHHbBIC
MarHuThl, BJEKTPOMArHUTHI, JJIEKTPOJABUTATENb, YCKOPUTEIU DSJIEMEHTapHBIX
YaCTHUL, MHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOT'O MTy4YKa MarHUTHBIM TOJIEM.

JIvHUM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue JByX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JerictBue cuibl JIopeHa Ha HOHBI 3JIEKTPOJIUTA.

SIBreHME PIIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenna.

3aBUCHUMOCTh JJIEKTPOJBHKYIIECH CHIIBI MHAYKIHH OT CKOPOCTU WU3MEHEHHUS
MarHuTHOTO MOTOKA.

SIBneHne CaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanne AeCTBUSI MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Paszgea S. KoJsieOanusi ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpOMaZHUMHbIE KONE0AHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KOJIeOaHUSI.
["apmonunyeckue konedanus. [lepumoa, wacrora, ammumryga u (aza KoseOaHUU.
[Ipy>XMHHBIN MasTHUK. MaTreMaTH4eCKUii MAasATHUK. Y PABHEHHE TapMOHUYECKHX
koJiebanuii. [IpeBpaiiienre HEpPrun Mpyu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJICATbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHIMU KoJiebanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPrUM B UJ€ATBHOM KOJIEOATEIHbHOM KOHTYDE.

[IpencraBienne o 3aTyxaronux KojieOaHUsX. BhIHYKIEHHbIE MEXaHUYECKHE
Kojebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHuUs.

[lepemennbiii  TOK. CUHYyCOMAAQIbHBIM TEPEMEHHBIA TOK. MOIIHOCTD
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JEWUCTBYIOIIEE 3HAYEHHWE CHIJIBI TOKA M
HaIpsHKCHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaada U MOTPEOSICHUE DICKTPUICCKOM
SHEPIruM. JKOJIOTUYECKUE PUCKHU TMPU MPOU3BOJICTBE JJIEKTpo3HEepruu. KynbTypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.



TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE INPHUMEHEHHUE: DIICKTPUYECKHUU
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJIeOATENbHON CHUCTEMBI (MPYKUHHBIA WU
MaTeMaTUYECKUI MasSTHHK).

HaOnronenue 3atyxaromux KojieOaHuid.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUM.

Hab6mronenue pe3onanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuinorpaMmbl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) st
AIEKTPOMArHUTHBIX KOJICOaHUMH.

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAUMHEHHWH PpPE3UCTOpa, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TUHUYU AJIEKTPOIIEpPEaaUH.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUIMHBI HUTU U MACChI rpy3a.

HccnenoBanre NEPEMEHHOI0 TOKa B LENH W3 IOCJIEI0BATEIbHO
COCIMHEHHBIX KOHJEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMACHUMHbIE 60JIHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHusT W JJuHa BoJIHBL. [lomepedHble W TPOJOJBHBIE BOJIHBI.
WnTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTsb 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3JIYYCHUS DJICKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBoMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJsIpu3aIus, udpakims,
unrepdepenius. CKopocTh JIEKTPOMarHUTHBIX BOJIH.

[IIxana 3MeKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyuHLMTBI paaUOCBSI3U U TeNeBUACHUS. Panronokanus.

DNEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYKAOLIENH CPEIBI.

TexHuyeckue yCTpPOMCTBA M TMPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJbTpPa3BYKOBasi AWMArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTpaHEHUE TTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Komne06mromeecs Ten0 Kak UCTOYHUK 3BYKa.

HaOmronenue oTpakeHus U IpesIoOMIICHUs] MEXaHUYECKUX BOJIH.



Hab6mronenune naTepdepennnu n qudpakiiniy MEXaHUIECKUX BOJIH.

3BYKOBOI1 pe30HAHC.

HabGnrogenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C AMIUIUTYAOW H
4acTOTOM KOJICOaHUA.

HUccnenoBanne  CBOMCTB  JJIEKTPOMAarHUTHBIX  BOJIH: OTpaXEHUe,
nperoMIIeHUE, ONspu3anus, AMppakuus, uHTepdepeHIus.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETAa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbId HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKECHHUS.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparomie U pacceuBaroliie JuH3bL. ToHkKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas Ccuiia TOHKOM JuH3bI. [locTpoeHue uzoOpaxeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmuss cBera. KorepeHTHble HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHHMYMOB B UHTEp(hEpEHIIMOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOICHUS
[JIABHBIX ~MaKCUMyMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpPOMCTBA M TMPAKTUUYECKOE TMPUMEHEHHE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE paclpOCTpPAaHEHUE, OTPAKEHHE M IPEJIOMIICHUE CBETA.
OnTuyeckue mpuodOpHI.

[TonHOE BHYTpEeHHEE OTpakeHue. Moieslb CBETOBOA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune natepdepeHIIy CBETA.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.



[TomyyeHue cnekTpa ¢ MOMOIIbIO IPU3MBI.

[Tonydyenue ciekTpa ¢ MOMOIIbIO AUPPAKIXOHHON PEIETKY.
Habmronenue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul
M3Mmepenue nokasaresns npeaoMIICHUs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
Habmronenue nucnepcuu cBera.

Pa3znesn 6. OcHOBBI CIeHUAIBbHON TEOPHUH OTHOCUTEILHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsi
CIEHHAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIMI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCTD OJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHH M COKpAIlCHUE
JUTVHBI.

OHEPrusi U UMITYJIbC PEIATUBACTCKON YaCTULBI.

CBs3b MacChl C SHEPrUer U UMITYJILCOM PEIIATUBUCTCKON YaCTULIBI. DHEPTUS
IIOKOS.

Pazgen 7. KBanToBasi pusuka

Tema 1. Dnemenmot K6AHM OGO ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3HEpruu (HOTOHA C €r0 YACTOTOM. DHEpTHs
U UMITYJIbC (DOTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dotorddexra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpaHuiay
dbotorddexra.

Jasnenue ceera. OnwiTel I1. H. JIeOenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHudeckue yCTpONCTBA U MPAKTHUECKOE TMPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIHET0 (poToaddekTa.

Ceeroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiThl Pesepdopna mo paccesHUiO 0 -4acTHII.
[ImanerapHas mogmens aroma. llocrynater bopa. U3nyduenue u mnorionieHue
(GbOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHSI SHEPTHHM Ha Jpyroil. Buiel
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMa BOJAOPOA.



BousHoBbIe cBoOlicTBa yactull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJInu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOHCTBAa M TPAKTUYECKOE IMPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIN), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopna.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HaGmronenue mmHe4aToro crekTpa.

Tema 3. Amomnoe sa0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIIUE CIO0KHOCTh CTpOeHHUA sAnpa. OTKpwITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma 1mo  ompeneneHuro  cocTaBa
paaroakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
BiusiHME pagMOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOGepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3orormsl.

Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3IIydeHHE. 3aKOH PAaIMOAKTUBHOIO paclaja.

OHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Maccol spa.

S nepuble peakunu. JleneHrue U CUHTES slIep.

SAnepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl W TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTob1 HaOJTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

@dyHaMeHTalbHbIe B3aUMOAeHCTBUS. ENUHCTBO (pu3nuecKoi KapTUHBI MUpA.

TexHuyeckue yCcTpoMCTBAa M NMPAKTHYECKOE MTPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

HccnenoBanre TpeKoB 4acTUIL (110 TOTOBBIM (OoTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMUM U aCTPOPU3NKH
Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMMUH.



Bun 3Bé3mnoro HebGa. Co3Be3ausi, sipKkue 3BE3BI, IUIAHETHI, UX BUIUMOE
JBU)KCHHE.

ConHeuHas cucrtema.

Connue. ConHeunast akTUBHOCTh. McrouHuk sHeprum ConHUA W 3BE3N.
3BE31bI, UX OCHOBHBIE XAapaKTEPUCTUKHU. JlnarpamMma «CHEKTpaJIbHbIA Kiacc —
CBETUMOCTB». 3BE3bl TJIaBHOM NOCIIEI0BATEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOW IOCJIENOBATENbHOCTH. BHYTpeHHEe cTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJHIA U
3BE3. DTanbl )KU3HH 3BE3I.

Mneunbiii Iyt — nama [Namaktuka. Ilonoxenue n nBukenue ConHia B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u xkBa3zapbl. YEpHBIE IBIPHI B sApax
raJaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue raimakTuk.
Teopus bonpmoro B3peiBa. PEnTMKTOBOE M3TydEHHUE.

Macmrabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yyenuueckue nabnooenus

HabmroieHust HeBOOPYKEHHBIM TJ1a30M C MCIOJb30BAaHUEM KOMIIBIOTEPHBIX
NPWIOKEHUHN I ONPENeNEeHUs MOJOKEHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31nsA CEBEPHOTro MOJyIIapHs U IPKHUE 3BE3IBI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o0maromniee MOBTOPEHUE

Ponp ¢usuku u acTpoHOMHUHM B DKOHOMHYECKOM, TEXHOJOTHYECKOM,
COLIMAJIBHOM M ATHYECKOU c(pepax nesTeabHOCTH YeJIOBEKa, POjb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOUN HAy4YHOH KapTUHE MHUPA, POJIb (PU3HUECKOU TEOPUHU
B (GOpPMHUpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
¢bu3nyeckoil KapTUHBI MUpPa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢uzuku 0a30Boro ypoBHA B 11 kiacce ocylecTBIsieTCs C
Y4ETOM COAECPIKATEIBHBIX MEXIPEAMETHBIX CBA3E€H C KypCcaMM MaTE€MaTHKH,
OMONOTHH, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C W3YyYEHHWEM METOJOB HAY4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbId (akT, runore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPUUYECKHUE
(GYHKIMHM: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPHl U MX NMPOEKUHUH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,



IPOU3BOAHBIE 3JEMEHTApPHBIX (YHKIUH, MNPU3HAKK TOA00US TPEYroJbHUKOB,
OIlpe/iesIeHUE MIIOUIAa U IIIOCKUX PUryp U 00BEMa Tell.

Buonocus: snekrpuyeckue SBICHUS B JKUBOM MpUPOAE, KOieOaTEIbHbIE
JBUKEHUS B )KMBOM IPHUPOJIE, ONITUYECKUE SIBJIEHUS B )KMBOW IpPUPOJIE, ACUCTBUE
paaualy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTYpa TBEPABIX
T€J1, MEXaHU3Mbl OOpa30BaHMsI KPUCTAUIMYECKON PpEIIETKH, CHEKTPAJIbHBINA
aHaJIn3.

l'eocpagpus: MarHuTHBIE TIOJMIOCA 3€MJIM, 3aJ€KW MarHuTHBIX Py,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozus: JMHUM DJIEKTPOIIEpenad, TIEeHEpaTop IEPEMEHHOIO0 TOKa,
3JIEKTPOJIBUraTeNlb, MHIAYKIIMOHHAs I€4Yb, pajnap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, tenedoH, CBY-meub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJIHEYHas Oarapes.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenue yuebOHOro mnpenmera «@Pu3nka» Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOUTUX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMs yueOHOro npenmera «Dusnka» I0KHbL
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYyYaroUuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOro OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONBITA U OIBITA JEIATEIBHOCTH B IMPOLIECCE PEeaIu3ali OCHOBHBIX HAIPaBJICHUH
BOCIIUTATEJIbHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3ULIUKA 00YYaIOIIEeTOCsl KaK aKTUBHOIO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTHYECKHUX LIECHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIIbHON OpraHU3aIlNY;

YMEHHUE B3aUMOJECHCTBOBATH C COLUUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOU JIESITETbHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TrPakIaHCKOH UICHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOILIEHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS :

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHWBATh CUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHWSI,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESITEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKJIKOUYAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
NpUCYIIEro (PU3NYECKON HAyKeE;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3lnyHbIM cdepaMm MpodhecCHOHATbHON IesSTENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oynyiuel mpodeccuu 1 peaaTnu30BbIBATh COOCTBEHHBIE KU3HEHHBIC IJIaHBI,

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(GU3MKYN Ha MIPOTSKEHUH BCEH KU3HU;

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS

c(hOpPMHPOBAHHOCTh JKOJOTHUYECKONW KyJNbTYphl, OCO3HAHHE TJI00AIBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieMm;

IJIAHUPOBAHKUE U OCYIIECTBJICHUE JICCTBUM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHnue ONbITa JEATEIIBHOCTH SKOJOTMYECKONM HaNpaBIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME LEHHOCTHM HAy4YHOW JEATEIIbHOCTH, TOTOBHOCTH B IIpOLECCE
U3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NIPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NeATEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS
ba3oBble Jijornueckue AeMcTBUA:
CaMOCTOSITETbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENIATh LEMU JCATCIBbHOCTH, 3aJaBaTh IAPAMETPbl U KPUTEPHUH HX
JIOCTHIKCHMS;
BBISIBJIATH  3aKOHOMEPHOCTM W TMPOTHUBOPEYMSI B  PACCMATPUBAEMBIX
(bU3UYECKUX SIBJICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEMBbI ¢ yU4éTOM aHajau3a MMEIOIIUXCS
MaTepUATbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUIN AEATEIBHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEAIBHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBaTh KPEaTUBHOE MBIIIICHHUE MPH PEIISHUH )KH3HCHHBIX TTPOOJIEM.
ba3oBble ucciiefoBaTe/IbCKHe JeiicTBUS.
BJIAJICTh HAYYHON TEPMHUHOJIOTHUEH, KIIOUEBBIMU MOHATHUSMH M METOAAMHU
buznueckoil HayKu;



BJIa/IE€Th HaBBIKAMHU Y4eOHO-MCCIIEA0BATENbCKON U MPOSKTHOW AESITENbHOCTU
B 005acTH (U3UKU, CHOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEIHLHOMY TOUCKY
METOJIOB pelIeHUs 3ahau (PU3MUECKOTO COJAEP)KaHUs, NPUMEHEHUIO Pa3IMYHbIX
METOJI0B IO3HAHUS;

BJIAQJIeTh BHUAAMU JEATEIBHOCTH 110 TMOJYYEHHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETaliY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUM YY€OHBIX IPOEKTOB B 00J1acTH (PU3HKY;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3ajaady,
BBIIBUTaTh TUINOTE3Y €€ pEeLICHMs, HaXOAWTh apTryMEHThl I J10Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTphl U KPUTEPUHU PELICHHUS;

aHAJIM3UPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7auyd pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUA MO (QU3MKE B MPAKTUUYECKYIO 0O0JacTb
KU3HEICSATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HBIX MIPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pabora c nndopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH TOWCK, aHaJM3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU Pa3IMYHBIX BHIOB U (Popm
IpECTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIH;

UCTIONB30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJOTHH B PEHICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TMTUEHBl, PECYpCcOCOEpekKEeHMs, TMPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COAEpPX aHUS B Pa3IUYHBIX (opMarax c
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3alluu.

KoMMyHMKATHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBUS:
OCYUIECTBJISATH OOLIEHUE HA YPOKaX (PU3UKHU U BO BHEYPOUHOH AESITEIbHOCTH;



pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHSI C HCIOJIb30BAHHEM
A3bIKOBBIX CPE/ICTB;

IIOHUMATh U KMCIOJIb30BAaTh NPEUMYIIECTBA KOMAHIHOW W WHAUBUIYaIbHON
paboThI;

BBIOMpPATh TEMATHKy M METOJAbl COBMECTHBIX NEUCTBHM C y4y€ToM OOIIuX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJIEHA KOJUIEKTUBA;

NPUHAMATh 1M COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ MOCTHKEHUIO: COCTABIIITH IUIAH JEHUCTBUM,
pacrpenensiTh pojid C Y4ETOM MHEHHM YYaCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAa4eCTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHIbI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/uiarartb HOBBIE IIPOEKTHI, OLEHMBAaTh HIAEW C TO3ULUUNA HOBHU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHHE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE Y4eOHbIE JelcTBHS
Camoopranusauus:

CaMOCTOATENILHO OCYIIECTBIISTh MMO3HABATEIIbHYIO JIEITEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOSATEIILHO COCTABIISITh TUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3aJ1a4, TUTaH BBIMTOJTHEHUS MMPAKTUUYECKON PabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTECHUM;

JIaBaTh OIIEHKY HOBBIM CHUTYAIlUsM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX TPEIITOYTCHHIM;

Jenatb OCO3HaHHBIM BBIOOp, apryMEHTUpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTh 32 PEIIICHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO DJPYAHWIMH B 0O0JaCTH
(U3UKH, TOCTOSTHHO TIOBBIIIATH CBOK 00pa30BaTeIbHBIN M KYJbTYPHBIH YPOBCHb.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYaIlMsSIM, BHOCUTh KOPPEKTHBBI B JCSATEIHHOCTb,

OIICHMBATh COOTBETCTBHE PE3YJIHTATOB IICJISIM;



BIAJCTh HABBIKAMH  TO3HABATENLHON  pedJeKCHMH KaK  OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3YyIbTaTOB W
OCHOBaHMUI;

UCIIOJIB30BaTh MPUEMBI peIeKCUU IS OLIEHKU CUTYyalluu, BEIOOpa BEPHOTO
pEIICHMS,;

YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHUS IO HX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apryMEHTBhl APYrMX TMpH aHallM3e pe3yibTaToB
NeSATEIbHOCTH;

MPUHUMATh €051, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TPH aHAINU3E pe3yIbTaToOB
NEeSATEeIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIMOKH.

B mporecce noCTWKEHUS JTMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydaronIuxcs
COBEPIIICHCTBYETCS OMOITMOHAIILHBIN HWHTEJUICKT, TIPEATOJIaT AFOTITHIA
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHHE, BUJCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAILHON CQeEpHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHME, CIOCOOHOCTh aJanTUPOBAThC K
HYMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPECHHEH MOTHBAITMH, BKIIOUAOIICH CTPEMJICHUE K JOCTIDKCHHIO IEITH H
yCrexy, ONTUMHU3M, WHUIMATHUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TP OCYIICCTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI
K xonmy oOyuyenuss B 10 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHU:
JEMOHCTPUPOBATh Ha MpUMEpax poJib U MecTo (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKOM JESATEIIBHOCTH JIFOJIEH;



YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIEIICH:
MaTepHaibHas TOYKa, MHEPIIUAIbHAS CHCTEMa OTCYETa, aOCOMIOTHO TBEPOE TEIO,
UJIcaNIbHBINA Ta3, MOJIETU CTPOCHUS Ta30B, KUIAKOCTEH W TBEPIBIX TeJ, TOUECUHBIN
AIEKTPUUECKUH 3apsij MpU pelieHnH (PU3NYECKUX 3a/1ay;

pacro3HaBaTh (PU3HYECKUE SIBICHUSA (IIPOIECCHI) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJSPHO-KUHETUYECKOM TEOPUM CTPOCHHS BEILECTBA U
ANEKTPOJUHAMUKHM:  PaBHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJIMHEWHOE
JBIDKEHUE, CBOOOJHOE TMaJeHue TeJ, IABUKEHUE 10 OKPYKHOCTH, WHEPIHS,
B3aumojencTeue Ten, 1uddys3us, OPOYHOBCKOE IBWKEHHE, CTPOEHUE KUIKOCTEH
U TBEPJIBIX TEJ, U3BMEHEHUE 00BhEMA TeJl MPU HarpeBaHUM (OXJIAXECHUH ), TEILNIOBOE
paBHOBECHUE, UCIAPEHHUE, KOHACHCAIUS, MUIABJICHUE, KPUCTAIIM3AIUs, KUIICHUE,
BJIQYKHOCTh BO3/lyXa, MMOBBIIICHHUE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
cCoCylle, CBSI3b MEXKAY I[apaMeTpaMu COCTOSIHMSA raza B H30IMpoleccax,
AIEKTpHU3aIs TeJl, B3aUMOJEHCTBUE 3apsI0B;

OMUCHIBATh MEXAHUYECKOE JBIXKCHUE, HCIMOJB3Yys (U3UYECKHE BEIWYUHBI:
KOOpAMHATa, MyTh, MEpPEMElIEHHuEe, CKOPOCThb, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC TeJla, KUHETUYeCKasi YHEeprusi, MOTCHIIMAIbHAS DHEPIrusi, MEXaHUYecKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWW NPABUIBHO TPaKTOBAThH
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIMYMH, MUX OOO3HAYCHMS] M €IAUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BEJTMYMHAMU;

ONUCHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBBIE SIBICHUS,
UCTIONIb3Ysl (DU3UYECKHME BEJIIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpemaHss
KUHETUYECKasi PHEPrys XaOTUYECKOTO JBIKCHUS MOJICKYJI, CpeAHEKBaapaTUIHAas
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padoTra rasa,
KOO (PUIIMEHT TMOJE3HOTO JAEUCTBUSL TEIUIOBOTO JIBUTATENsA; IPU OINKCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
0003Ha4YeHUsT W €IUHMIIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIIME JIAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYCHHBIC MIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJICKTPUUECKUE
sBJIeHUsT (TTPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUUYECKOE TOJIEe, HAMPSHKEHHOCTD MOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB,;
NPy OINMUCAHWM TIPAaBWJIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMUMH, UX OO0O3HAYEHUs] M EIUHUIIBI; YKa3biBaTh (DOPMYJIbI, CBS3BIBAIOIINE
JTaHHYI0 (U3UYECKYIO BEJIUYHHY C IPYTUMH BEIHUYNHAMH,

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SIBJICHUS, UCIONIB3Yys (U3MUECKHE
3aKOHBI W TIPUHIUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HeroToHAa,
3aKOH COXPaHEHUs] MEXAaHMYECKOW DHEPruM, 3aKOH COXPaHEHHUsS HWMITYJIbCa,
MPUHIUN CYNEPHO3UIUA CHJI, TPUHIIUIT PABHOIMPABUS HHEPLUHUATBHBIX CHCTEM



OTCUY€Ta, MOJIEKYISIPHO-KUHETHYECKYI0 TEOPUIO CTPOCHHs BEILECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEW KMHETUYECKOW 3HEPIHH TEIUIOBOTO JBMKEHHUS MOJIEKYJ C
aOCOJIIOTHON TeMIlepaTypoH, MepBbIi 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXPAaHECHMUS
ANEKTPUUECKOro 3apsiga, 3akoH KylloHa, TpU ATOM pa3iuyaTh CIOBECHYIO
(GbOpMyIHMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBHUsS (TpaHUIIBL,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE MPUHIUIBI JCHCTBUS MAalllMH, NPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MOBCEHEBHOM KU3HU;

BBIMIOJHATh AKCIEPUMEHTHI IO HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU U
IPOLIECCOB C HCIIOJIb30BAHUEM IMPSAMBIX UM KOCBEHHBIX HM3MEPEHUH, NPH 3TOM
dbopmynupoBarh MpobiieMy/3aayy M TUIIOTE3y Y4Ye€OHOTO JKCIEPUMEHTA,
coOupaTh YCTAHOBKY W3 MPEMJIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OMBIT U
bopMyIUpOBaThH BBIBOBI,

OCYIIECTBIATh MPSMbIE U KOCBEHHBIE U3MEPEHUSI PUZNUECKUX BEITUYHH, PU
TOM BBIOMpaTh ONTUMAJBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHBIC
METO/IbI OLICHKHU MTOTPEIIHOCTEN U3MEPEHHU;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy (U3NYECKUMHU  BEJIWYUHAMH  C
UCTIOJIb30BAaHUEM TPSIMBIX HM3MEPEHUH, MPU STOM KOHCTPYHPOBATh YCTAHOBKY,
(UKCUpOBATh pE3yNbTaThl MOJTYYEHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYMH B
BUJI€ TaOnMIl U rpauKOB, AeNaTh BBIBOJBI IO PE3YJIbTaTaM HCCIEIOBAHNUS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpH IPOBEJCHUM HCCIIEJOBAHUNA B
pamMKax y4eOHOro DSKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATEIbCKOW U MPOEKTHOU
NEeATEIbHOCTH C MCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
000Opy1I0BaHUS;

pemarh pacuéTHble 3aJaydl C SBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCIOJIB3YS (PHU3HUECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIW3a YCJIOBUSA 33/1a4U
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIHI,
HEOoOXoauMble i €€ pelIeHHs, TPOBOJUTh PacUEThl M OLEHUBATh PEATbHOCTH
MOJIy4YEeHHOTO 3HAYeHUS (PU3UUECKON BEJIMYUHBI;

pelIaTh KaueCTBEHHbIE 3aJaUl: BHICTPAUBATh JJOTUYECKH HEMPOTHUBOPEUHUBYIO
LEMOYKY PACCYXKIEHUH C OMNOpPOM HA M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuzndeckue SBICHUS;

UCIIOJIb30BaTh ~ MpPU  pPEIIeHHMH  y4eOHbIX  3aJad  COBPEMEHHbIE
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
U TIPEJICTABJICHUS YIEOHOW W HAyYHO-TIOMYJIIPHON MHGOPMAIIHH, TOTYYEHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAJTU3UPOBATh MOJIydaeMyto HH(POPMALIHUIO;



IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUHUCKUX U 3apyOeKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IPOLECCOB OKPYKAIIIET0 MHUpPA, B pPAa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOPAMU U TEXHUYECKUMU
yCTPOMCTBaMH, JIJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOTO
IIOBEJCHUS B OKPYKAIOILEH CpeEAE;

paboTaTh B TIpyHIE€ C BBINOJHEHHEM pAa3JIMYHBIX COLUAIBHBIX pOJE,
IUIAHUPOBaTh pPabOTy TpyHNbl, PALUOHAIBHO pACHPElENATh OOSA3aHHOCTU WU
IUIAHUPOBATH JIESITENIBHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJI€KBaTHO OLIEHUBAThH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIIEMBI.

K xonmy oOyuenuss B 11 kiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00Y4AIOIINXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (U3UKU B (POPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHA H
TEXHOJIOTUW, B TNPAKTUYECKOW NEATENBHOCTH JIIOACH, LEIOCTHOCTh M EIUHCTBO
($u3nYECKOil KapTUHBI MUPA;

YUUTHIBaTh TPaAHUIBl MPUMEHEHHUS W3YYEHHBIX (U3NYECKUX MOJEeH:
TOYEYHBIN IJEKTPUUECKUM 3apsl, JIyd CBETa, TOUCYHBIM UCTOYHHK CBETA, SAEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sipa MpU pEUIeHUH (PU3NYECKHUX
3aj1ay;

pacrno3HaBaTh (pU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMMUKHN U KBAHTOBOW (PM3UKH: AJIEKTpUYECKasi MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHUTHAasT WHAYKUUSA, JEWCTBHME MAarHUTHOTO TIOJS Ha
OPOBOJAHUK C TOKOM U JBIXKYIIUHCS 3apsi, 3JEKTPOMarHUTHbIE KOJEOaHUS U
BOJIHBI, NPSIMOJIMHEWHOE pPACHPOCTPAHEHHE CBETA, OTPAXEHHE, IPEIOMIICHUE,
uHTeppepeHus, audpakuus W NOJApU3alUs CBETa, JUCIEpPCUsi CBETa,
dbotoanekTpudeckuit 3pdext (poToaddexT), cCBeTOBOE NaBICHUE, BOSHUKHOBEHUE
JUHENYaToro CHeKTpa aToMa BOJOPOJA, €CTECTBEHHas U MCKYyCCTBEHHas
PaAOaKTUBHOCTH;

ONMCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pA3JIMYHBIX  Cped) W
AJIIEKTPOMArHUTHBIE $IBJIEHUS (TIPOLECCHI), MCHOJb3Yyd (U3UUYECKUE BEIMYMHBIL:
NIEKTPUYECKUI 3apsll, CHJIa TOKA, JJIEKTPUUYECKOE HANpPsSKEHHE, JIEKTPUYECKOE
COIPOTHBIIEHUE, Pa3HOCTh MOTEHIIMAJIOB, AJIEKTPOJABIKYIAsA cuia, paboTa TOKa,
WHAYKUUS MarHATHOTO MoJjs, cuia Awmmepa, cuia JlopeHua, MHIYKTUBHOCTh
KATYIIKW, HEPrusi 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJeH, MepuoJ M 4YacToTra
KojeOaHuii B KoyieOaTeIbHOM KOHTYpE, 3apsii M CWiIa ToKa B IIpolecce



TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJIeOaHWU, (OKYCHOE pACCTOSHUE U
ONTHYECKAs CWUJIa JIMH3BI, MPU ONHUCAHUHA TPABUIHHO TPAKTOBATH (PU3UUYECKHMA
CMBIC]I HCIIOJIb3YEMBIX BEIMYMH, HMX OO0O3HA4YEeHHs M EAUHMIIBI, YKa3bIBATh
dbopMysbl, CBA3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEIMYUMHY C JAPYTUMHU
BEJIMYMHAMU;

OMHUCHIBATh H3YUYCHHBIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIIOIb3Ys
bu3nueckue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypacIaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHUU TPABWIBHO TPAKTOBAaTh (PUIMYECKUNA CMBICT
UCIIOJB3YEMbIX BEJIMYMH, MX OOO3HAYCHHS M €IUHMIIbI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIONINE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL

aHAIM3UPOBATh (PU3UYECKHUE TMPOIECChl U SIBICHUS, UCIIONb3Yys (U3MUECKHE
3aKOHBI M TPUHLMUNBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U MapaJLICIIbHOTO
COCIMHECHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHna, 3aKOH 3IEKTPOMArHUTHOU
MHIYKIWAH, 3aKOH NPSIMOJIMHEMHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUSA
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEeHHE OWHINTEHHaA s doTodrddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCOBOrO 4HCIa, MOCTyJarhl bopa,
3aKOH PaJIMOaKTUBHOIO pacmnaja, Py 3TOM pa3indaTh CIOBECHYIO (DOPMYITUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAKEHHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

ONpENIENIATh HAIIPABIICHHE BEKTOPA UHIYKIIMK MarHUTHOTO MOJISI TPOBOJAHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh M OINHCHIBATh H300paKEHHE, CO37aBAeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh JIKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBICHUUA W
MPOLIECCOB € HCMOJIb30BAHUEM TMPSIMBIX M KOCBEHHBIX W3MEPEHUI: TPU 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO O0OpYJI0BaHUs, MPOBOJUTH OIBIT U
(bopMyIHpOBaTH BHIBO/IBI,

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHHS (PU3NUECKUX BEIUYHH, TIPH
ATOM BBIOMpPaTh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HCIOJIh30BaTh W3BECTHHIC
METO/Ibl OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJIENOBATh 3aBUCUMOCTH (M3MYECKUX BEJIMYMH C HCIOJIb30BAaHUEM
OPSAMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYMPOBATh YCTAHOBKY, (PHKCHpPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHJE TaOIUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;



co0Mro1aTh mpaBuia OE30MacHOro TpyJa MpH MPOBEICHUH UCCIEIOBAaHUMN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATEIIbCKOW U MPOEKTHOU
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB M J1AOOPATOPHOIO
000py10BaHUS;

pemarb pacy€THhlE 3aJayd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCTIONB3YS (hU3MUecKHe 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3aJaun
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BEIUUYMHBI U (HOPMYIIHI,
HEOOXOJUMbIE JUIsl €€ pEIlIeHUs, MPOBOAUTh PACYETHI U OLIEHUBATh PEAIBbHOCTD
HOJIy4YEHHOT'0 3HaueHUs (PU3NUECKOI BEINUNHBI;

pemaTh Ka4eCTBEHHBIE 3a/1a4: BbICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpOM HAa HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(buznueckue SBICHUS,

UCIONB30BaTh  MPU  pPELIEHMH  y4yeOHBIX  3aJady  COBpPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
Y NIPEICTABJICHUS YUYEOHOW U HAYYHO-TIOMYJIIPHON MH(POPMALIMH, TOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHAJIM3UPOBATH MOITYYaeMyI0 HH(OPMAIHIO;

OOBSCHATh NPUHLMIIBI JCHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacCHOIO UCHOJIb30BaHUS B MOBCEIHEBHON
KU3HH;

IPUBOJNUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW KU3HU
JUIst o0ecrieyeHust 6€30MacHOCTH MpU OOpallleHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, NI COXPAHEHUS 30POBbS U COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
TOBEJICHUA B OKPYKAKOIIEH Cpee;

paboTaTh B TIpyHIe C BBINOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAaHUPOBATh padOTy TPYNIbl, PAUUMOHAIBHO pAaCHpelensiTh OOS3aHHOCTH U
IUIAHUPOBATH JESTEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undposbIie
Ne n/m P Kontpoabnubie | IpakTuueckue (mucpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. PU3UKA U METO/JAbI HAYYHOI'O TIO3HAHMUSA
bubmuorexa [JOK
1.1 ®u3uKa 1 METOJbl HAYYHOTO TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huriamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro o pasneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOI bubnnoreka [JOK
3.1 9 1
TEOpUHU https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOHHAMHKI1 0 https://m.edso0o0.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubnnorexa [JOK
' ®da30Bble IEPEXOBI https://m.edsoo0.ru/7f41bf72



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

Uroro no pazueny 24
Pasznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK

41 UICKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
42 [TocTosiHHBIN 3JIeKTpUYECKUil TOK. TOKH B 12 bubnunoreka [HOK

' Pa3JIMYHBIX Cpeaax https://m.edsoo0.ru/7f41bf72

Htoro no pazneny 22

PesepBHOe Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

KoanuectBo yacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uudpoBbIie
Ne n/m P Kontpoabnubie | IpakTuueckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
MarauTHoe nosie. DIeKTPOMarHuTHas bubnuorexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUWSA U BOJTHbBI
51 MexaHu4ecKHe U JIEKTPOMarHuTHbIE 9 1 bubnuorexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
59 MexaHn4YecKHUe U AIEKTPOMAarHUTHBIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
2. 1
3 Onrriia 0 3 https://m.edsoo0.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI crIeIIUaTBHON TEOPUHU 4 1 bubnmnoreka [JOK
OTHOCUTEIIBHOCTHU https://m.edsoo.ru/7f41c97c
Nroro no pazaeny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
4.1 DJIEeMEHTHI KBAHTOBOW ONTHUKHU 6 bubmorexa [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
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bubmuoreka [JOK
4.2 Crpoerue atoma 4 https://m.edso00.ru/7f41c97¢
bubmuoreka [JOK
4.3 ATOMHOC 57pO S https://m.edsoo.ru/7f41c97¢c
Hroro no pazueny 15

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 7 Eﬁﬁ;ﬁﬁggﬁmcgn
Uroro no pazgeny 7
Paznen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 Obo06maromiee MOBTOPEHNE 4 ng;;jﬁ:;igﬁ}é £41c07¢
Hroro no pazgeny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KITACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHDBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa30BaHHﬂ

10.1

JleMOHCTpHpOBaTh Ha TMpHUMEpax poilb W MecTo (u3MKu B
(hopMUPOBAaHUM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHUKH M TEXHOJIOTHH, B IPAKTUYECKOMN JESITEIIbHOCTU

moaei

10.2

Y4UTHIBaTh TPAHUIBI IPUMEHEHUS U3YyYEHHBIX (PU3UYECKUX MOJEIeH:
MaTepuagbHas TOYKa, MHEpLHUalbHas CUCTEMa OTcuéTa, abCOIIOTHO
TBEPOE TENO, UICATbHBIN Ta3; MOJETN CTPOCHUS T'a30B, )KUJIKOCTEH U
TBEPABIX TeJ, TOYEUHBIM SJICKTPUUECKUN 3apsAn — MpU PElIeHUU

¢bu3nveckux 3a1aq

10.3

Pacno3naBath ¢uzndeckue sABJICHHUS (IIPOIECCH) U OOBACHATh X Ha
OCHOBE 3aKOHOB MEXaHHMKH, MOJEKYJISIPHO-KHHETUYECKOW TEOpHH
CTPOCHHSI BEIIECTBA W  DJJIEKTPOJUHAMHKH: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE MABM)KEHHE, CBOOOJHOE MajeHUE
TN, JBUXXEHHE 10 OKPY)KHOCTH, WHEPIHs, B3aUMOJIEHCTBUE Tell;
mupdy3usi, OpOYHOBCKOE JBHUIXKEHUE, CTPOCHHE KHUAKOCTEH U
TBEPABIX  TeJ, M3MEHEHHe oObEéMa Tel Tpu  HarpeBaHUU
(oxJlaXk1eHnNn), TEIJIOBOE paBHOBECHE, HCIApEeHHEe, KOHJEeHCcalus,
IUIaBJIEHUE, KpPUCTAUIM3alus, KWUIIEHWEe, BJIAXHOCTb BO3/yXa,
MOBBIIICHHUE JIaBJICHUS Ta3a MPH €r0 HarpEeBaHUU B 3aKPBITOM COCY/IE,
CBS3b MEXJIy IapamMeTpaMH COCTOSHHS Ta3a B H30MPOIeccax;

QJICKTpU3alus TCI, B3aUMOJICHICTBHE 3apgaa0B

10.4

OnuceiBaTh MEXaHWYECKOE JIBWKEHHE, HCHOJb3ys (U3HUECcKHe
BEJIMYMHBI: KOOPAMHATA, MyTh, NEPEMEIIEHNUE, CKOPOCTh, YCKOPEHHUE,
Macca Tela, CWIa, MWMIYJIbC Tela, KHHETHUYECKas DSHEpIus,
MOTEHIIMAJbHAs JHEpPrusi, MeXaHudeckas paboTa, MexXaHH4yecKas
MOIIIHOCTb; IIPYU OMUCAHUH IPABUIBLHO TPAKTOBATh (PU3HUECKUN CMBICI
UCTOJb3yEeMbIX BEIMYMH, MX O003HAU€HUS W E€AMHUIBI, HAXOAUTh
(bopMyIIbl, CBSI3BIBAIONINE JAHHYIO (PU3HUECKYIO BEIMUUHY C JIPYTHMMHU

BEIn4YnHaMun

10.5

OnuceiBaTh HN3YYCHHBIC TCIIJIOBBIC CBOMCTBA TEI W TCILUIOBBIC




SBJICHUSI, UCHOJBb3ys (U3MUYECKUE BEJIMYMHBI: JIaBJICHHE Tasa,
TEeMIeparypa, CpeIHssl KHUHETHYECKash JHEpPrusi XaoTHYECKOro
JBYDKCHHSI MOJICKYJ, CpEAHEKBaJpaTH4Has CKOPOCTb MOJICKYI,
KOJMYECTBO  TCIUIOTHI, BHYTPEHHSs  dSHeprus, paboTa Tasa,
KOd(pPUIIMEHT TOJIE3HOrO0 JEUCTBUS TEIJIOBOTO JBUTATENS, IpPHU
OIHCaHUU IPaBUIIBHO TPaKTOBaTh buznuecKkuit CMBICIT
UCTIOJIb3YEMbIX BEJIUYHMH, UX O0O3HAYCHHUS W CAMHHUIBI, HAXOIUTH
(GbopMyJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3UUECKYIO BEIUYMHY C APYTUMHU

BCIIMYHUHaAM

10.6

OnuceiBaTh M3y4yEHHBIE JJEKTPUUECKHE CBOWCTBA BEILIECTBA U
QJIEKTPUYECKUE  SIBJCHUS  (IPOIECCHI), HCMONb3ysd (pusmueckue
BEIMYUHBI:  JJEKTPUUECKUIM  3aps],  DJIEKTpUYECKOe  IIOJIE,
HanpsHKEHHOCTh  MOJIs, IOTEHLHUAN, pPa3sHOCTh IOTEHIMAJIOB; IpU
OIMCaHWH TPABUIBHO TPAKTOBATh (PM3UUECKUI CMBICT MCIIOIB3YEMbIX
BEIMYMH, WX OOO3HAYECHUS W EIWHUIBI; YKa3blBaTh (HOPMYIIBI,
CBS3BIBAIOIIME  JAHHYIO  (U3MYECKYI0 BEJIMYMHY C JIPYTMMHU

BCIN4YNHaMN

10.7

aHaIM3UpoBaTh (PU3MUYECKHE MPOLECChl M SABICHMS, HCHOIb3Ys
¢u3nyeckye 3aKOHbI U MIPUHLUIIBL: 3aKOH BCEMUPHOTO TAroTeHus, |, 1l
u Il 3axonsl HploTOHA, 3aKOH COXpAaHEHUS MEXaHUUYECKON IHEpPIruH,
3aKOH COXPaHEHMsI UMITYJIbCa, IPUHLUI CYNEPIIO3ULIUN CUJI, TPUHLIUIT
paBHONpABUsA HMHEPLUAIBHBIX CHUCTEM  OTCUETA;  MOJIEKYJISIPHO-
KMHETUYECKYIO TEOPHUIO CTPOEHHS BELIECTBA, a30BbIE 3aKOHBI, CBSI3b
CpeIHell KUHETHMYECKON SHEpPruu TEIUIOBOTO JBUKEHMSI MOJIEKYNI C
aOCOJIIOTHOM TEeMIIepaTypoil, MEepBBIA 3aKOH TEPMOJMHAMHUKH, 3aKOH
COXPAaHEHHs DJJIEKTPUUYECKOro 3apsaa, 3akoH KymoHa; mpu sToM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4ecKoe

BBIPAYKEHHUE U YCIIOBUS (TPaHMIIbI, 00JIaCTH) MPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE MPUHLUIBI JIEHCTBUS MAaIIUH, HPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pas3iuyaTh YCJIOBHS HMX 0O€30IacHOro

HCIIOJIB30BaHHUA B HOBCG}IHGBHOﬁ KHU3HU

10.9

BbINOMHATE SKCIIEPUMEHTHI IO UCCIIEI0BAaHUI0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIH30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHMI; TpU
5ToM (opMynHpoBaTh NpobieMy (3agady) W THUIOTE3y y4eOHOro
9KCIIEPUMEHTA, coduparb  YCTaHOBKY U3  TPEAJIOKEHHOTO

00opynoBaHusl, MPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

10.10

OCYH.[CCTBJ'IHTL npsaMbI€ W KOCBCHHBIC H3MCPCHUMA (I)I/I3I/I‘-IGCKI/IX

BEJIMYMH; MpPHU 3TOM BBIOMpATh ONTUMAJbHBINA CIIOCO0 U3MEpPEHHs U




HCIIOJIB30BaTh U3BCCTHHIC METO/AbI OLICHKN HOFpGHIHOCTGfI HSMCpeHI/Iﬁ

10.11

HccnenoBaTh 3aBHCHMOCTH MEXAYy (DU3MUECKUMH BEIMYMHAMU C
HCIIOJIb30BAHUEM MPSAMBIX HM3MEPEHMH; IpU 3TOM KOHCTPYUPOBATh
YCTAHOBKY, (PUKCHpOBaTh pe3yabTaThl IOJIYYEHHOM 3aBUCHUMOCTH
(Gu3nYecKUX BEIMYUH B BUJE TaOJIUI U Tpa(UKOB, J1€J1aTh BHIBOJBI IO

pe3yJibTaTaM UCCIIeA0BaHUS

10.12

CoOmromaTh mpaBmiia  0O€30MAaCHOTO  Tpyda TPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOro O3KCIEpHUMEHTa, Y4eOHO-
HCCIIEIOBATEIBCKOW M MPOECKTHOM JEATEIBHOCTH C HMCIIOJIb30BAaHUEM

M3MEpUTENBHBIX YCTPOMUCTB U 1a00paTOpPHOTO 000PYyI0BaHUS

10.13

Pemate pacuérHple 3aa4M C SIBHO 3aJaHHOM (DPU3MYECKON MOJEIBIO,
UCHOJIb3ys (PU3MUECKHE 3aKOHbl M INPHUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOAEb, BBLACIATDH
¢du3nyeckrue BENWYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUS,
IIpOBOAWTD paCLIéTBI M OOCHHUBATH PCAJIBHOCTD IMOJIYUYCHHOTO 3HAUYCHHUA

(bu3nUecKoil BETUYNHBI

10.14

Pemrate Ka4C€CTBCHHBIC 3aJa4u: BBICTpanBaTh JJOTUYCCKH
HCTIPOTUBOPCUUBYIO LCIIOUYKY paCCY)KI[eHI/Iﬁ C OHOpOfI Ha HN3YUCHHBIC

3aKOHbI, 3aKOHOMCPHOCTHU U (I)I/ISI/I‘ICCKI/IG SABJICHUA

10.15

Hcnonp3oBaTe MHpU  pelICHMH Y4eOHBIX 3aJady  COBPEMEHHbIE
MH(GOPMALIMOHHbIE TEXHOJIOTUM JUIsI TOMCKA, CTPYKTYpUPOBAHUS,
UHTEpIpeTalMi W TPEJCTABICHUS y4yeOHOM M HAy4YHO-TIOMYJISIPHOM
nH(pOpMAaLIMY, MOJIYYEHHON U3 pa3IUYHbIX MCTOUYHUKOB; KPUTHUECKU

AHAIIU3UPOBATH MMOJIYH4aCMYHO I/IH(I)OpMaI_II/IIO

10.16

[IpuBonuTh HpHUMEpHl BKJIala POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKu, OOBSICHEHHE HPOIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOT Hi

10.17

Hcnonb30BaTh TEOpeTHYECKHE 3HAHUSA MO (PU3MKE B IOBCEAHEBHOM
KHU3HU 17151 o0ecriedeHns: 6e30MacHOCTH Ipu 00palleHuH ¢ mprudopamu
U TEXHUYECKUMH YCTPOWCTBAMHM, JJISi COXpPAHEHHS 3[0POBbS U

COOJIOICHHSI HOPM SKOJIOTMYECKOTO MOBEJICHHUS B OKpY Karollel cpefie

10.18

PabGorate B rpyIine ¢ BHIMOJIHEHUEM PA3JIMYHBIX COIMATBHBIX POJIEH,
MJIAaHUPOBAaTh  pabOTy  TPYyNNbl, PalUOHAIBHO  pachpeiessaTh
00S13aHHOCTH ¥ T[IJIAHUPOBATh JACATENBHOCTh B HECTAHAAPTHBIX
CUTyallMsAX, aJ€KBATHO OLEHUBATH BKJAJ Ka)XIOTO U3 YYaCTHUKOB

TPYIIIBI B pellIeHne paccMaTpuBaeMoi mpoodieMbl




11 KIIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

111

JleMOHCTpHpOBAaTh Ha TMpHUMEpax polb W MecTo (U3MKH B
(OpMHUpPOBaHUN COBPEMEHHOW HAay4yHOW KapTHHBI MHpPa, B Pa3BUTHH
COBPEMEHHOM TEXHMKH W TE€XHOJOIHH, B MPAKTUYECKON ACATEIbHOCTU

n}oneﬁ, OEJIOCTHOCTh U €AUHCTBO (1)I/I3I/ILI€CKOI71 KapTUHbLI MHUpPa

11.2

V4YuTeIBaTh T'paHUIIbl IPUMEHCHUA N3YUCHHBIX (1)I/I3I/ILI€CKI/IX Moz[eneﬁ:
TOYCYHBIN BJICKTpI/ILIeCKI/Iﬁ 3apsaa, AAC€pHasA MOJICIIb aTOMd, HYKJIOHHAsA

MO/IEJIb AaTOMHOTO Si/Ipa MPH pelIeHNH (PU3NIECKHUX 3a/1a4

11.3

Pacno3naBate usnueckue siBiaeHUs (IpoIEecchl) U OOBACHATh MX Ha
OCHOBE 3aKOHOB  DJJIEKTPOJMHAMUKA W  KBAaHTOBOW  (pH3HKHU:
JIEKTPUUECKAsT MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMHUYECKOE,
MarHuTHOE  JICUCTBUS  TOKa, B3aUMO/ICHICTBHE MarHuTOB,
ANIEKTPOMArHUTHAST WHAYKIHUSA, JCHCTBHE MArHUTHOTO MO Ha
MPOBOAHUK C TOKOM W MABWKYIIHHUCS 3apsil, JJICKTPOMArHUTHBIC
KoJsieOaHWsT W BOJHBI, MPSIMOJMHEHHOE pacIpOCTpaHEHUE CBETa,
OTpaXEHHE,  TpeloMIIeHHe,  UWHTepdepeHys, Audpakimus u
MOJIApU3allvsl CBETA, JHMCIIEPCHUS CBETa, (OTOAEKTpUIEeCKUil dhdekt
(boTtorpdexrt), cBeToBOE MaBleHHWE, BO3HUKHOBEHHE JIMHEHYATOTO
CIeKTpa aToMa BOJOpPOAA, €CTECTBEHHAas W  HCKYCCTBEHHas

PaauOaKTUBHOCTD

11.4

OmnwuceiBaTh  W3yYeHHBIE CBOMCTBAa  BelIeCTBA  (DJIEKTPHUECKUE,
MarHMTHBIE, ONTHYECKUE, DJIEKTPUUECKYIO0 MPOBOJAUMOCTb Pa3IUYHbIX
Cpel) U DJIEKTPOMAarHUTHbIE sBJIEHUS (TPOIECCHI), HCIOJIb3Ys
¢u3nueckue BENWYMHBI:  JJEKTPUUECKUH  3aps], CHiIa  TOKa,
JNEKTPUYECKOE  HANPSIKEHUE,  DIEKTPUYECKOE  CONPOTUBIIEHHE,
pasHocTh moteHuuanoB, D/IC, paboTa Toka, MHIYKIHMS MarHUTHOTO
nmosid, cuiaa Awmmnepa, cuia JlopeHna, WHAYKTHBHOCTh KaTyILKH,
SHEPTrUsl AJIEKTPUYECKOTO M MArHUTHOTO TOJIeH, MEepHoj M 4YacToTa
KosiebaHui B KosieOaTeIbHOM KOHTYpE, 3apsi/i U CHJIa TOKa B IpolLecce
TFapMOHUYECKUX  DJJEKTPOMAarHUTHBIX  KoJeOaHUil, bokycHoe
paccTosiHue U OINTHUYecKas CHJIa JIMH3BL, MPU ONHUCAHUU TPaBUIBHO
TPaKTOBAaTh (PU3WYECKUII CMBICA HCHOJIb3YEMBIX BEJIMYWH, UX
0003HaYeHHsT W EIUHMIbI, YKa3blBaTh (OPMYIbI, CBSA3BIBAIOIINE

JTAHHYIO (PU3HUECKYIO BEIUUUHY C JPYTUMH BeTUYNHAMU
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OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMPOLCCCHI, UCIIOJIb3Ys
(1)I/ISI/I‘ICCKI/I6 BCIIMYUHEBI: CKOPOCTh JJICKTPOMArHWTHBIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrusd MU HMIIYJIBC (I)OTOHa, nepruoa
nmogypacmnaga, OSHEprusgs CBA3M ATOMHBIX AACP; MHpPHU  OIMUCAHUU
IIpaBUJIbHO TPaKTOBATb ¢)H3HHGCKHfI CMBICJI UCITIOJIb3YCMbIX BCJIIMYHH,
uX 0003HAYEeHHUA U CAWHUIIBI, YKa3bIBaTb (bOpMy.]'IBI, CBA3bBIBAIOIIUEC
JaHHYIO (bI/ISI/ILIeCKy}O BCIIMUYMHY C APYIrHMHU BCINYUHAMHU, BBIYHUCIIATH

3Ha4YCHHE (PU3NUYECKON BETUIMHBI

11.6

AnanmusupoBath (U3MYECKHE TMPOLECCHl W SBICHHS, HCIOIb3YS
¢usznyeckue 3aKOHBI M OpUHOUNBL:  3akoH Oma,  3aKOHBI
MOCTIeIOBATEIbHOTO W TapajuIeIbHOTO COCJUHEHHUS TPOBOJIHUKOB,
3akoH Jlxoyns — JIeHIa, 3aKOH 3JIEKTPOMAarHUTHOM WHIYKIIMU, 3aKOH
MPSIMOJIMHEHHOTO paclpOCTPAHEHUS CBETA, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBl  IIPEJIOMJICHUS  CBETA, ypaBHEHHWE  OUHIUTEHHA  JUId
dotorddekra, 3aKOH COXpaHCHHUS DHEPTUU, 3aKOH COXpaHEHUs
UMITyJIbCA, 3aKOH COXPAaHEHUsS DSJIEKTPUYECKOrO 3apsiia, 3aKoH
COXpPaHGHHUsI  MacCOBOIO  YHWCJA, IMOCTYylaTthl  bopa, 3akoH
paZMOaKTUBHOTO pacraza; MOpH O3TOM pa3IndyaTrh CIOBECHYIO
(OpMYyIUPOBKY 3aKOHA, €T0 MaTeMaTUYECKOE BBHIPAKEHUE U YCIOBUS

(rpaHuIIBI, 00IACTH) TPUMEHUMOCTH

11.7

OHpeILCHﬂTB HaIpaBJICHUC BCKTOpa HWHAYKIHMKU MArHuTHOI'O II0JIA

MIPOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHua

11.8

Ctpouth ¥ ONHUCHIBATH H300pa)K€HUE, CO3/1aBAEMOE  IUIOCKUM

3€pPKaJIoM, TOHKOU JIMH301

11.9

BBITIONTHATE SKCIIEPUMEHTHI TI0 HCCIISIOBAHUIO (PU3NICCKUX SIBJICHUN U
MIPOLIECCOB C MCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHI; MpH
3ToM (QOopMyIHpOBaTh MpodiieMy (3a7ady) W THUNOTE3Y Y4eOHOro
OKCIEPUMEHTa,  COOMpaTh  YCTaHOBKY W3  TIPEIIIOKEHHOTO

00opyoBaHusl, MPOBOJAUTH OMBIT U (POPMYIHPOBATH BHIBOBI

11.10

OcyiecTBisTh MpsIMBIE W KOCBEHHBbIE HW3MEPEHMS] (PU3NUECKUX
BEJIMYMH; MPHU 3TOM BBIOMpATh ONTUMAJbHBINA CIIOCO0 HU3MEpPEHHs U

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKNU HOFpCHIHOCTCﬁ H3MCpCHI/Iﬁ

11.11

HccnenoBath 3aBHCUMOCTH (PU3UYECKUX BEIUYHMH C HCIIOJIH30BAHUEM
NpSIMBIX ~ M3MEPEHUM; TMpPU ITOM KOHCTPYHUPOBAThb YCTAHOBKY,
¢buKcupoBaTh pPe3yJabTaThl IMOTYYCHHOH 3aBUCHUMOCTH (PU3UUECKHX
BEJIMYUH B BHJIE TAOIUIl M TPaUKOB, JIeTIaTh BBIBOJBI 110 pe3yiIbTaTaM

HCCIIEI0OBAHUS




11.12

CobmiomaTe mpaBuia 0Oe30macHOro Tpyna HpH  POBEICHUU
UCCIIEIOBaHUII B paMKax y4eOHOro »SKCIIEpUMEHTa, Yy4eOHO-
HCCIIEI0BATENIbCKOM M TPOEKTHOM JeSTEIbHOCTH C MCIIOJIb30BaHUEM

M3MEPUTENbHBIX YCTPOICTB U 1a00paTOPHOTO 000pyIOBaHUS

11.13

Pemate pacu€rHple 3a/auyu ¢ SBHO 3aJlaHHOW (DU3UYECKON MOJIEIBIO,
UCTIONB3Ysl (PU3MYECKUE 3aKOHBI W TIPUHITUIBI, HA OCHOBE aHaln3a
yCIIOBUSL  3a/ladydl  BBIOMpaTh  (PU3MYECKYI0 MOJENb, BBIACISTH
(dbuznvecKkrue BEIMYMHBI U (POPMYJIbI, HEOOXOAUMBIC I €€ pelIeHus,
MIPOBOJIUTH PAcUETHl M OIEHUBATh PEATHHOCTH MOJYYSHHOTO 3HAYCHUS

(hU3HYECKON BETUIMHBI

11.14

Pewate Ka4eCTBEHHBIE 3a/1a4u: BBICTPaNBaTh JIOTUYECKH
HEMPOTUBOPEUHUBYIO LEMOYKY PACCYKACHUN C OMOPOW HAa M3y4YCHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/III€CKI/IG SABJICHUSA

11.15

Hcnonp3oBaTh TpH  pemIeHMH YYEOHBIX 3aJad  COBPEMEHHBIC
WH(POPMAIIMOHHBIE TEXHOJIOTHH JUIS TIOHMCKA, CTPYKTYpUpPOBAHMUS,
UHTEpIpeTalMd M IpPeICTaBICHUS y4yeOHOM W HaydyHO-IOMYJIIPHOM
uHbOpMalMY, NOJYYEHHOM M3 Pa3IUYHBIX HCTOYHHUKOB; KPUTHUECKU

aHAJTM3UPOBATH MOTydaeMyr0 HH(OpMAIHIO

11.16

OOBSCHATh MPUHIUIBI ACHCTBHUS MAalIUH, MPUOOPOB U TEXHUYECKHX
YCTPOMCTB; pasiuyaTh YCJIOBUS MX O€30MaCHOTO HCIOJIb30BAaHUS B

HOBCEIHEBHOU KU3HU

11.17

[IpuBonuTh mpHUMEpHl BKJIala POCCUHCKUX U 3apyO€KHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAayKH, B OOBSICHEHHUE MPOLIECCOB OKPY’KAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOT Hi

11.18

Hcnonp3oBaTth TeopeTndyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KHU3HH 17151 o0ecriedeHns 6e30MacHOCTH Ipu 00palleHuH ¢ prudopamu
U TEXHUYECKUMH YCTPOWCTBAMM, JMJISI COXpPAHEHUs 370pPOBbS U

cOOIIOICHUSI HOPM SKOJIOTMYECKOT0 MOBEJICHHUS B OKpPY Katollel cpefie

11.19

PaGotare B rpymnme ¢ BBINOJHEHHWEM PA3IUYHBIX COIMAIbHBIX POIEH,
IJIAHUPOBATh ~ pabOTy  TPYMIBI,  PAlMOHAIBLHO  PaCHpPEIeNsTh
00sS3aHHOCTH W IUIAHUPOBATh JIEATEIBHOCTh B  HECTAHJAPTHBIX
CUTyalUsAX, aJE€KBAaTHO OLICHUBATh BKJAJ KaXJOr0 M3 YYaCTHUKOB

IPYIIBI B PELICHUE paccMaTpUBaEMOil poOIeMBbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Koxa
pasjaena

Koa nposepsiemoro
3JIEeMEHTa

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METOJAbIl HAYYHOI'O [IO3HAHU A

11

®usuka — Hayka o npupoae. Hayunbie
METO/1bl TIO3HAaHUS OKpYykarouiero mupa. Poib
JKCIIEpUMEHTAa W TEOpUH B  IIpouecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

1.2

MopnenupoBanue (U3HYECKUX SBICHUH H
npoueccoB. Hayunsie runoressl. Ouznueckue
3aKOHbl U TEOpUU. ['paHULIBI NPUMEHHUMOCTH
(buzmuecKux 3aKOHOB. [Tpunamn
cootBeTcTBUs. Poiap u Mecto ¢usuku B
(hopMupOBaHHUH COBPEMEHHOM HAay4YHOH
KApTUHBI Mupa, B MPaKTUYECKOU

NEeITEeIbHOCTH JII0ICH

MEXAHUKA

KMHEMATHKA

2.11

Mexanngeckoe JABUXKCHUC. OTHOCHUTENBHOCTh
MCXaHHUYCCKOI'o JBUKCHUAI. Cucrema orcuéra.

Tpaexropus

2.1

2.1.2

[lepemenienue, ckOpocTh (CpemHsisi CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) U YCKOpEHHe
MaTepUaJIbHOM TOYKH, UX IMPOEKIMH Ha OCH
CHUCTEMBI KOOpJUHAT. Cnoxenue

MIEpEMENICHUH U CII0)KEHNE CKOPOCTEN

2.1.3

PaBrOMeEpHOE U PaBHOYCKOPEHHOE
MIPSMOJIMHENHOE JIBWKEHUE. I'paduku
3aBUCHMOCTH KOOPJIMHAT, CKOpOCTH,
YCKOPEHHUH, IIyTH u repeMeleHus

MaTepI/IaHBHOfI TOYKH OT BPEMCHHA




2.14

CBoOoaHoe masienne. Y cCKopeHue CBOOOTHOTO

IHagcHus

2.15

KpuBonnueliHoe nBuxeHHe. PaBHOMepHOE
JIBUKCHHE  MaTepUaJbHOM  TOYKM  IIO
OKPY’>KHOCTH. YTIIOBasi CKOPOCTb, JIMHEHHAsA
CKOpPOCTb. Ilepuon U 4acToTa.

LleHTpOCTPEMUTENILHOE YCKOPEHUE

2.16

Texnuueckue YCTPOMCTBA: CIIUJIOMETD,
JBUKCHHE CHapsAIOB, LENHBIE W PEMEHHBIE

nepenadn

2.1.7

[IpakTnueckue paboTHI. N3mepenue
MTHOBEHHOI CKOPOCTH. HccnenoBanue
COOTHOULICHUS MEXKIy IyTSIMH, IIPOUIECHHBIMU
TEJIOM  3a  IOCJeNOBaTelbHbIE  paBHbIC
IIPOMEXKYTKU BPEMEHU IIPU PABHOYCKOPEHHOM
JBIDKEHUHM C HaydalbHOM CKOpPOCTBIO, paBHOM
Hy/t0. M3yueHne IBUKEHUS apuKa B BA3KOU
KUIKOCTH.  M3yueHwe  JBHKEHUS  Tela,

OpOILIEHHOT0 TOPU30HTAIBHO

2.2

JTMHAMUKA

2.2.1

[Tpunamn OTHOCHUTEIBLHOCTHU T"amunes.
IlepBeiii 3akoH HbroroHa. HMHepuunanbHbie

CHUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. IlpuHuun cynepno3uiuu

CHUJI

2.2.3

Bropoii 3akoH HberoroHa nius MarepualbHOU
TOYKM B HWHEPUUAIBHOM CHCTEME OTCUETA
(UCO). Tpermit 3akon Helootona ans

MaTCpraJIbHBIX TOUCK

2.2.4

3aKOH BCEMHUPHOTro TAroTeHus. Cuiia TSKECTH.

HCpBaﬂ KOCMHUUYCCKasd CKOPOCTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpeHue. Cuna TpeHus

CKOJIB)XXCHHUA n cHhJia TPCHUMA ITOKOS.




Koaddumnment tpenns. Cuna conpoTHBICHUS

IIpH ABMIKCHUU TECJIa B ) KUAKOCTH HUJIM T'a3C

2.2.7

HOCTyHaTeﬂbHOe " BpamaTCJIbHOC ABHIKCHUC

a0COJIIOTHO TBEPAOTO Tela

2.2.8

MOMEHT CHJIbl OTHOCUTEIBHO OCH BPALICHHUS.
[Inedo cunbl. YcioBus paBHOBeCUs TBEPAOIO
tena B UCO

2.2.9

Texunyeckne YCTpOﬁCTBai IIOJIIHNITHHUKH,

ABUIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktrueckue padothl. U3yuenue ABUNKEHUA
Opycka 10 HaKJIOHHOM IUJIOCKOCTH O]
JEHCTBHEM HECKOJIbKMX cwil. lMccnenoBanue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAKOLIUX
B JeOopMHpPYEMOil TIPy)KUHE U PE3UHOBOM
oOpa3iie, OT BeIMYMHBI HUX JAeQopMarlui.
HccnenoBanue yciioBuid paBHOBECHS TBEPAOIO

TCJa, UMCIOIICTO OCh BPalllCHUA

2.3

3AKOHbBI

COXPAHEHUA B MEXAHUKE

2.3.1

NMnynec MarepuanbHONM TOYKH, CHUCTEMBI
MaTepualbHBIX TOYeK. Mmmynsc cwibl u

N3MCHCHHEC UMITYJIbCA TCJIa

2.3.2

3akoH coxpa”enuss umnyiasca B HCO.

PeakTuBHOE NBUXEHUE

2.3.3

PabGora cuer

2.34

MorHoCTh CHIBI

2.3.5

Kunernueckas sHeprus MaTepuaJbHOW TOYKH.

TeopeMa 0 KHHETHYECKOU OHEPIrun

2.3.6

[lorennmaneHass oSHeprusa. [loreHumanbHas
SHEprus yIpyro nehopMUpPOBaHHON
npyxuHbl. [loTeHnumaneHass »Heprus Tena

BOJIM3U TOBEPXHOCTH 3eMIIU

2.3.7

HOTGHHI/IaJ'IBHI)Ie N HCMOTCHIHAJIBHBIC CHIIBI.
CBs3b pa6OTLI HCIIOTCHIHMAJIBHBIX CHII C

U3MCHCHUCM MEXaHUIECKOM SHEPIrun




CHUCTEMBI TEII. 3aKkoH COXpPaHCHUA

MEXaHUYECKON IHEPTrun

2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHHUS
3.9 TexHu4eckue yCTpONCTBA: ABUKEHUE PaKeT,
- BOJIOMET, KOIIEP, IPYKUHHBIA TUCTOJIET
IIpaktuyeckne pabotTel. M3ydyeHue cCBsI3U
2310 CKOpPOCTEM Tel IpU HEYNPYroM Yyaape.

I/ICCJ'IC,Z[OBaHI/Ie CBA3HU pa6OTBI CHIJIbI C

H3MEHEHHEM MEXaHHMYECKOM OHCPIUU TCJia

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA

3.1

OCHOBbI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUM

311

OcHoBHbIE ITOJIOKEHUS MOJIEKYJIIPHO-
KHHETUYECKOU TEOPUHU. BbpoyHnoBckoe
nemkenue. uddysusa. Xapakrep IBHOKEHUS U

BSaHMOﬂeﬁCTBHH qaCTull B€IICCTBA

3.1.2

Mogenu CTpoeHHsT Ta30B, XKUIAKOCTEUM U
TBEPABIX TeI W  OOBSCHEHHE CBOMCTB

BEIIIECTBA HA OCHOBE 3THX MOJIEIeH

3.1.3

Macca MOJICKYII. KommuectBo BCIICCTBA.

[TocTostHHass ABoraapo

3.14

TenmoBoe paBHOBecue. Temmeparypa u €€

nsmepenue. lllkana remneparyp Llenbcus

3.15

Mopnens  upeanpHOro  raza.  OcHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU

TCOpHUU UACAIBHOI'O I'a3a

3.16

AbGcouoTHas TeMIeparypa Kak Mepa cpeiHei
KMHETUYECKOW PHEPIUU TEIIOBOTO JBUKEHMUS

yactul] ra3a. [llkana remneparyp KensBuna

3.1.7

VYpaBHenne Knanelipona — Menzaeneesa.

3akon JlanbTOHA

3.1.8

I'azoBbie 3akoHBI. M30mpoOIIECCHl B WI€ATTBHOM
rase ¢ IOCTOSIHHBIM KOJIWYECTBOM BEIECTBA:

M30TEpMa, U30X0pa, H300apa

3.1.9

Texnuueckune YCTpOMCTBA: TEPMOMETD,




OGapometp

3.1.10

IIpaktuueckue paboTsl. M3MepeHue Macchbl
BO3JyXa B KJIACCHOM KomHare. MccnenoBanue
3aBHCUMOCTH MEXIy IapaMeTpaMH COCTOSHUS

pa3peKEHHOTO ra3a

3.2

OCHOBbI TEPMOJIMHAMUKN

321

TepmoauHaMmuueckass cucrema. BHyTpeHHsA
JHEprusi TEPMOJUHAMMYECKOHM CUCTEMBI H

Ccnoco0bl €€ U3MEHEHUS

3.2.2

KomuyectBo Temnotsl u pabora. Buyrpenuss

QHCPIruA OAHOATOMHOI'O HACAJIBHOI'O I'a3a

3.23

Buael Temonepenayu: TEMJIOMPOBOJAHOCTD,
KOHBEKIMsA, U3JlydyeHue. TermnoéMKOCTh Telna.
YienpHas TemIOEMKOCTh BemlecTBa. Pacdér

KOJIMYCCTBA TCIJIOTHI IPH TCILJIOINIEpCaaquc

3.2.4

[IepBb1it 3aK0H TepmoauHaMuKu. [IpuMeHnenne
IIEPBOTO 3aKOHa  TEPMOJMHAMUKH K
u3omnpoueccaM. ['paduueckast UHTEpIIpETAIISL

paboTHI Ta3a

3.25

TeroBble MamuHbl. [IpuHIUIBL EeWCTBUA
TEIJIOBBIX MaiuH. [IpeoOpa3oBanus sHEpTUH
B TEIIOBbIX MammHax. Koaddumment
nonesnoro  geiictBus  (manee —  KIIM)

teroBoit MamuHbl. [{ukn Kapuo u ero KI1/]

3.2.6

Bropoii 3aKOH TEPMOIMHAMUKH.
HeoOpaTtumocTh  TpoIieccoB B MPHPOIE.
TenoBele JIBUTATEIH. DKosornyeckue

pOoOJIEMBI TETIIO3HEPTETUKH

3.2.7

Texauueckune YCTPOMCTBA: JBUTaTEIIb
BHYTPEHHETO Cropasus, OBITOBOI

XOJIOAUJIBHUK, KOHAUITHUOHED

3.2.8

[IpakTuueckue padotsl. U3mMepenue ynenbHOM

TEIUIOEMKOCTH

3.3

AT'PEI'ATHBIE COCTOAHUMA BEILIECBA. ®A30BbIE ITEPEXO/IbI




33.1

[TapoobpazoBanue u KoHAeHcarus. Vcnapenue
u KUIICHHUE. VY nenbHas TEIUI0Ta
napooOpa3zoBaHUs. 3aBUCUMOCTh TEMIIEPATYPhI

KHIICHHUA OT JaBJICHUA

3.3.2

AOcon0THAsET W OTHOCUTEIbHAs BIIAXKHOCTH

BO3ayxa. HachlleHHbIH nap

3.3.3

Teépnoe TeJIO. Kpucraniueckue u
amMopdHbie Tena. AHU3OTPONHUS  CBOWCTB
KPHUCTAJLJIOB. Kunxue KPUCTAJLIBL.

CoBpeMeHHbIE MaTepHalIbl

3.34

[InaBneHve u KpuctauM3auus. Y JenbHas

TCILJIOTA IJIaBJICHHUA. CY6J'II/IMaI_[I/I$[

3.35

ypaBHCHI/Ie TEII0BOro OajaHca

3.3.6

TexHuyeckue YCTpONCTBA: TUTPOMETp U
NICUXPOMETP,  KAJIOPUMETP,  TEXHOJOTUHU
MOJTyYEHUSI COBPEMEHHBIX MaTepHalioB, B TOM

YHUCJIC HAHOMATCPHUAJIO0B, 1 HAHOTCXHOJIOTHHU

3.3.7

[IpakTnueckue paboTHI. N3mepenue

BJIA’KHOCTH BO3yXa

SJIEKTPOAMHAMUKA

4.1

OJIEKTPOCTATHUKA

411

Onextpu3anus Tea. DNeKTpUdYecKui 3apsia. Ba

BUAA SJICKTPUYCCKUX 3apsaa0B

4.1.2

[IpoBoaHUKMY, JUBJIEKTPUKH u

IMOJIYITPOBOJHUKHA

413

3akoH COXPAHCHUSA JICKTPUICCKOT'O 3apdaa

41.4

Bsaumonericteue 3apsnoB. 3akoH Kynona

4.1.5

DnexTpuyeckoe mnoJie. Hanps>xéanocts
JJIEKTPUYECKOIO TIOJIAL. [TpuHIHN
cyneprnosunuu.  JIuHMM — HaNpsKEHHOCTH

QJICKTPHUYCCKOI'O I10JIA

4.1.6

Pabota cHI  3IEKTPOCTATHYECKOTO  TIOJIS.

Ilorenuuman. Pa3HocTh MOTEHIINAIOB




HpOBOI[HI/IKI/I U JUSJICKTPUKU B IMOCTOAHHOM

4.1.7 JJIEKTPUYECKOM  mojie.  JludieKTpuueckas
IIPOHULIAEMOCTh
DIIEKTPOEMKOCTb. Konpencarop.
4.1.8 ONeKTpOEMKOCTh  IIOCKOIO  KOHJIEHCAaTopa.
OHeprus 3apsHKEHHOr0 KOHACHCATopa
TexHnueckue  ycTpOMCTBA:  AJIEKTPOCKOIL,
419 NMEKTPOMETP, AJIEKTPOCTATUYECKAs 3aluTa,
o 3a3eMJICHHE 3JIEKTPOIPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYWHBIN IIPUHTED
4110 [IpakTnueckue paboTHI. N3mepenue

SHGKTpOéMKOCTI/I KOHIACHCATOpPa

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcaoBus CyHIICCTBOBaHUA IOCTOSAHHOI'O

4.2.1 3JeKTpUuYecKoro Toka. Mcrounuku toka. Cuna
ToKa. [locTOsIHHBIN TOK
4.2.2 Hanpsokenue. 3akon Oma 17151 yyacTka 1enu
123 DJEeKTpUYECKOe COMPOTHBICHUE. Y IEIbHOE
o COIIPOTHUBJIEHUE BEIECTBA
424 [TocnenoBarenbHoOe, napaJuieNbHoe,
o CMEIIaHHOE COCTMHEHHE TIPOBOJHIKOB
Pabota snexrpudeckoro Toka. 3akoH Jlxoyms
4.2.5
— Jlenna
4.2.6 MOoONIHOCTh 3JEKTPUYECKOTO TOKA
anekTpoaBkymas cuna (mamee — DJIC) wu
427 BHYTpPEHHEE COMPOTHBIICHUE MCTOYHHKA TOKA.
o 3akon Oma i1  TONHOM  (3aMKHYTON)
anekTprueckoi renn. KopoTkoe 3amMbIkaHue
DJeKTpOoHHAs MTPOBOMMOCTH TBEPIBIX
428 METAJIOB.  3aBUCHMOCTH  COMPOTHUBJICHHS
o METaJUIOB oT TeMIIepaTyphbl.
CBepXIpoBOIMMOCTh
4.2.9 OnexTpuueckuid TOK B Bakyyme. CBolicTBa




OJICKTPOHHBIX ITYYKOB

4.2.10

[TonynpoBonuuku. CoOCTBEeHHAsI U TPUMECHAS
MIPOBOIUMOCTb TOJYIPOBOIHUKOB. (CBOWCTBa

p-n nepexoxa. [TomynpoBoIHUKOBBIE TPUOOPHI

4211

DJIEKTPUYECKMH  TOK B DJIEKTPOJIMTAX.
DNEeKTPOIUTHYECKAS JUCCOLIALHS.

DIIEKTPOJIN3

4.2.12

DIIEKTPUUYECKU I TOK B rasax.
CaMocCTOSITeIbHBIE U HECAMOCTOSITEIIbHBIN
pa3psan. Paznuusble TUIBI CaMOCTOSITENIBHOTO

paspsaa. Monnus. [1nazma

4.2.13

TexHuueckue YCTpOMCTBA: aMIIepMeTp,
BOJITMETP,  pEOCTaT, HCTOYHHUKH  TOKa,
JJIEKTPOHATPEBATEIIbHBIC npuOopHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPHI, TEPMOMETP
CONIPOTHUBIICHN, BaKyyMHBII MO/,
TEPMHUCTOPHI U (boTope3nucTopsl,

HOJIprOBOIIHI/IKOBI)If/'I Auona, raJlbBaHUKa

4.2.14

[IpakTnueckue paboTHI. N3yuenue
CMEIIaHHOTO COeIMHEHMSI PE3UCTOPOB.

W3mepenne OJIC UCTOYHMKA TOKa M €ro
BHYTPEHHEro comnpoTtusienus. HaOmronenue

AIIEKTPOITH3a

11 KIIACC

Kon Koanposepsiemoro
pasaena 3J1eMeHTa

IIpoBepsiemble 31eMeHTHI COACPKAHUS

4

SJIEKTPOAMHAMUKA

MATHUTHOE ITOJIE. SJIEKTPOMATHUTHA S UHAYKIUA

43.1
4.3

IlocTtosnnple MarHuTbl. B3auMmoneiicTBHe

INOCTOAHHBIX MaroHuTOB

4.3.2

MarauTtHoe TmoJe. BekTop MarHuTHOU

nHAYKOUKA.  [lpuHnounm — cyneprosunm.




Jluanm marautHOM uWHAyKuuu. Kaptuna
JUHUM  MAarHuTHOM  HMHAYKUMHU  TOJIA

IIOCTOAHHBIX MarHuTOB

MarauTHOe T10J€ MPOBOJHUKA C TOKOM.
KapTuna nuHUI 1O JUIMHHOTO MPSIMOTO

IIPOBOJHHMKAa MW 3aMKHYTOI'O KOJIBLIEBOI'O

433 MPOBOJIHMKA, KAaTyHIIKU C TOKOM. OmbIT
Opcrena. BzaumoeicTBre TPOBOAHUKOB C
TOKOM
4.3.4 Cuita Amriepa, €€ MOJyJIb M HalpaBJICHUE
Cua Jlopeniia, €€ MOJTyJib M HalpaBJICHHE.
JIBrokeHHe  3apsHKEHHOM  4YacTUIbI B
435 OHOPOJIHOM MArHMTHOM mone. PaGora
cuiibl JIopeHia
4.3.6 SIBieHME ANEKTPOMArHUTHOW UHIYKIIHH
437 [ToTok BEKTOpa MAarHUTHOM MHIYKLIMU
OJ1C unaykumu. 3aKoH 371€KTPOMarHUTHOM
4.3.8 nHaykuuu Papanes
BuxpeBoe osnextpuueckoe mnone. IC
WHIYKIUA B TPOBOJHHUKE, JBIXKYLIEMCS
439 MOCTYTATEIbHO B OJHOPOTHOM MarHUTHOM
oJje
4.3.10 [IpaBusno Jlenua
NHnykTUBHOCTD. SIBI€HME CAMOMHIYKIIHH.
4.3.11
O/1C camOUHIYKIIUT
DHeprusi MarHUTHOTO TOJsl KaTyIIKH C
43.12
TOKOM
4.3.13 DNEKTPOMArHUTHOE T0JIe
TexHuueckue  yCTpOMCTBA:  IOCTOSIHHBIE
MAarHHTEHI, AJIEKTPOMATHUTHI,
43.14
3JIEKTPOBUTATEb, YCKOPHUTENH
AJIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TICUb
4315 [IpakTnueckue paboThLI. N3yuenne

MAaroiuMTHOro T1IIoJis1 KaTylmllkKu C TOKOM.




HUccnenosanne aOeliCTBUS  ITOCTOSHHOIO
MarHuTa Ha pamky ¢ Tokom. MccrnenoBanue

SBJICHHUA 3J'ICKTpOMaFHI/ITHOI71 HHAYKIOUH

KOJIEBAHM 1 BOJIHBI

5.1

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHU

5.11

KonebOarensnass cucrema. CBoOOIHBIE
konebanus. [apmoHmueckue KojaeOaHus.
Ilepwion, uacrtora, amiuktyaa u  (dasa

KOJIeOaHuM

5.1.2

[IpyxuHHBI MasTHUK. MaTemMaTH4ecKuu

MasiTHHUK

5.1.3

YpaBHEHHE TapMOHHUYECKHX KOJeOaHUH.
Kunemaruueckoe " OUHAMHUYECKOE

OITMCaHKE K0JIe0aTEILHOrO JBHXXCHUA

5.14

[IpeBpaienue SHEepruu npu
rapMOHMYECKUX  KOJeOaHUsX. Cas3p
aMILUTUTY/IbI Kosie0aHui UCXOJIHOM
BEJIMYMHBI C aMIUIUTYJaMH KoyieOaHHUil eé

CKOPOCTH U YCKOPCHU

5.15

Konebarenbubiit  koHTYp.  CBOOOIHBIE
AJIEKTPOMArHUTHBIE KoJIeOaHuUs B
Ul€aTbHOM  KOJeOaTeIbHOM  KOHTYpE.
AHamorusi MeXIy MEXaHHYeCKUMH U
3JIEKTPOMArHUTHBIMU KOJIEOaHUSIMU.

®opmyna Tomcona

5.16

3akoH COXpPAaHCHUA DHEPTMH B HUACAJIBHOM

KOJIe0aTeIIbHOM KOHTYPC

5.1.7

BbIHyX/1eHHBIE MEXaHUYECKUe KoJeOaHMs.
Pes3onanc. Pe3onancnas KpHUBasl.
BoinyxneHHnbie AJIEKTPOMarHUTHBIE

KOoJIeOaHus.

5.18

[lepemennbiii  TOok.  CHUHYycCOUTAJIBHBIN

HepeMeHHBIfI TOK.

5.19

MOIIHOCTh NEPpEMECHHOTO TOKa.




AMIUIMTYIHOE W JACHCTBYIOIIEE 3HAYEHUE

CHJIbI TOKA W HAITPAKCHUSA

5.1.10

Tpancdopmarop. [IponusBoacTso, nepenaya
U TMOTpeblieHne 3JEKTPUUECKON SHEpruu.
DKOJIOTUYECKUE PUCKHU IPU IPOU3BOACTBE
BJIEKTPUYECKON SHEPIruu. Kynbtypa
HCII0JIb30BAHUS AIIEKTPOIHEPTUU B

HOBCCI[HCBHOI‘/'I KHU3HU

5.1.11

TexHudeckue ycTpoicTBa: ceiicmorpad,
BJIEKTPUYECKHUI 3BOHOK, JINHUU

QJICKTpoIepcaad

5.1.12

[Ipaktuueckue padotel. HccnenoBanue
3aBUCHUMOCTH IE€pHOJa MalbIX KoseOaHui
rpy3a Ha HUTH OT JUIMHBI HUTH U MAacChl
rpy3a. MccnenoBanue nepeMEHHOIO TOKa B
HeNu U3 MOCJIEN0BATEIbHO COCTUHEHHBIX

KOHJIEHCAaTOopa, KaTyLUIKU U pe3ucTopa

5.2

MEXAHUYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHbI

521

Mexanuueckue BOJIHBI, YCIIOBHS
pacnpoctpanenus. llepuoa.  CkopocTtb
pacmpocTpaHeHuss W JJIMHA  BOJIHBI.

HOHGpCQHLIe " IpOJO0JIbHBIC BOJIHBI

5.2.2

WnTepdepenius " audpaxius

MEXaHHNYECCKHUX BOJIH

5.2.3

3Byk. CkopocTh 3Byka. ['poMKOCTH 3BYyKa.

Beicota Tona. Tem0p 3Byka

5.24

QHCKTPOMaFHHTHBIe BOJIHEI. YcaoBus
HU3JTy4YCHUA OJICKTPOMArdMTHBIX BOJIH.
Bzaumuas OopucHTalusl BCKTOPOB E, Buvo

B 3J'ICKTpOMaFHI/ITHOI71 BOJIHE B BAKyyM€

525

CBoiicTBa  JJIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHE, IPEIOMIIEHUE, MOJsIpU3aLus,
mudpakius, uHTepdeperuus. CKopocTh

QJICKTPOMAIrHUTHBIX BOJIH




5.2.6

[lIxana 3JIEKTPOMATrHUTHBIX BOJIH.
HpI/IMeHeHI/Ie 9JICKTPOMAaruuTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[IpyHIMIBI PaguOCBI3U WU TENEBUICHUS.
Pannonokanus. DNEeKTPOMarHuTHOE

3arpsi3HEHUE OKPY KaIoIIei cpebl

5.2.8

TexHuyeckue ycTpoMCTBa: MY3bIKaJbHBIE
WHCTPYMEHTBHI, yIBTPa3ByKOBast
MUarHOCTHKAa B TEXHMKE W MEJIUIIMHE,
pazap,  paauMONpPUEMHHUK,  TEJIEBU30D,

anTeHHa, Tenedon, CBU-neup

5.3

OIITUKA

531

[IpsMonuHeHOE pacmpocTpaHEHUE CBETa

B OJIHOpOJHOM cpeae. JIyu cBera

5.3.2

OtpaxeHnue cBera. 3aKOHBl OTPAKEHUS
csera. IloctpoeHne M300pakeHNid B IIOCKOM

3epKaje

5.3.3

I[Npenomienne cBeTa. 3aKOHBI IIPETOMIICHHS
CBETA. AOGCOIOTHBIH MOKa3aTeb

MIPEIOMIIEHUS

5.34

[TormHoe BHYTPEHHEE OTpaKECHUE.
[IpenenbHblid yron MOJTHOTO BHYTPEHHETO

OTpaKEHUS

5.35

Hucnepcuss  cBera. CIIOXKHBIH  COCTaB

Oenoro cBera. L[Bet

5.3.6

Cobwuparoliiue ¥ pacceuBarollue JUH3HI.
Tonkas nuH3a. DOKYCHOE PACCTOSHHUE U
ONTHYECKass  CWia  TOHKOM  JIMH3BL.
[TocTpoenne n300pakeHNit B COOMPAIOIITIX
U pacceMBalIIMX JUH3aXx. Dopmyna
TOHKOW JHWH3EL. YBeIWueHHe, JaBacMoe

JIMH30H

5.3.7

HpeI[CJ'IBI MNPUMCHUMOCTU FGOMCTqueCKOﬁ

OIITUKH




5.3.8

HNurepdepennius  cBera.  KorepeHTHBIE
HCTOYHUKHU. YcnoBus HaOII0ICHUS
MaKCHMYyMOB u MUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTHUHE OT JBYX

CI/IH(ba?)HBIX KOI'¢pCHTHBIX UCTOYHHUKOB

5.3.9

Hudpakuus  ceera.  udpakmuonnas
peméTka. YcinoBue HAOMIOJEHUS TJIABHBIX
MaKCHMYMOB npu naJICHUM

MOHOXPOMATHUYCCKOI'O CBCTa Ha

TUGPaKIUOHHYIO PEHIETKY

5.3.10

HOHﬂpI/ISaHI/Iﬂ CBCTa

5.3.11

TexHuueckne yCTPOWCTBA: OYKH, JIyma,
¢doroanmapar, NPOCSKIMOHHBIA ammapar,
MHKPOCKOII,  TEJIECKOI,  BOJIOKOHHAsI
OIITHKA, I paKUOHHAs peléTKa,

IOJIAPOU

5.3.12

IIpakTuueckue paboTHI. H3mepenne
1oKasaress npenomiieHus. MccimenoBanue
CBOMCTB  HW300paxeHW B  JIMH3aX.

HabGmonenue qucnepcuu ceeta

BJIEMEHTAI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'pannubl IPUMEHUMOCTH  KJIACCHYECKOU
MEXaHUKH. ITocTynatsl TEOPUHU
OTHOCHUTEIIBHOCTH: MHBApHUAHTHOCTh
MOAYJISl CKOPOCTH CBE€Ta B BaKyyMe,

MIPUHIIATT OTHOCUTEIILHOCTH DUHINITeHHA

6.2

OTHOCHUTENBHOCTh OOTHOBPEMCHHOCTH.
3aMeI[J'IeHI/Ie BpEMCHU W  COKpallICHUC

JUTHHEBI

6.3

DHeprusi ¥ UMIYJIbC CBOOOTHOM YaCTHUIIbI

6.4

CBs3p Macchl C DHEPrHEH W HMMIYJIbCOM
CBOOOJHOW YacTHUIbl. OHEpPrus MOKOs

CcBOOOIHOM Y4aCTHIIEI

KBAHTOBAS ®U3MKA




7.1

HH#Par###JIEMEHTBI KBAHTOBOM OITTUKU

7.11

®otonbl. Popmyna [Inanka cBsi3u SHEPrUU
doroHa ¢ ero uactoTod. OHeprus u

UMITYJIBC (POTOHA

7.12

OtkpeiTHE U HccaeaoBanue GoTodddekra.
Omeitet A CroneroBa.  3aKOHBI

dhoTodrddexra

7.1.3

YpaBHeHue OUHIITENHA st
dotordpdekra. «Kpacnas TpaHUIA»

dhoTorddexra

7.1.4

Hasnenue ceera. OnwiTel [1.H. JIeOenena

7.15

XUMHUYECKOE IeHICTBUE CBETA

7.16

TexHuueckne yCTpOWCTBa: (OTOIIEMEHT,
¢doromaTuuk, COJTHEYHasI Oarapes,

CBETOIUOT

7.2

CTPOEHHME ATOMA

7.2.1

Monenb atoma Tomcona. OTBITEL
Pesepdopna o uccineoBaHUIO CTPOCHHUS

aToMa. HJ'IaHCTapHaH MOACIb aTOMa

7.2.2

ITocTynatet bopa. N3ny4yenune u
HOMIOIIEHNE (OTOHOB IIpU  IEpexone
aTromMa C OJHOIO YpOBHSA DJHEPIMM Ha
npyroii. Buasl ciektpoB. CekTp ypoBHEM

OHEPIrur aroMa BOAOpOJaa

7.2.3

Bomnosrle cBoicTtBa vactul. BoiHBI e
Bpoiiis. KopnyckyisipHO-BOJIHOBOM
nyanu3M. Jludpakiuus dIEeKTpOHOB Ha

KpHUCTaJIax

7.2.4

CronTagHoe H BBIHY)XXJICHHOC H3JTYUCHHUC.

YcTpoiicTBO U MPUHIIMIT pabOTHI J1azepa

7.2.5

TexHudeckue yCTpOMCTBA: CIIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOMN), Jla3ep, KBAaHTOBBIN

KOMITBIOTEP

7.2.6

[Ipaktuyeckne  pabotel.  HaGmioneHue




JIMHENYaTOro CeKkTpa

ATOMHOE APO

231 Meroasl HaOMOACHHUS W PETHCTPALUH

QJICMCHTAPHBIX YaCTUI]

OTkpbITHE  pPaAUOAKTUBHOCTH.  OMBITHI
Pezeppopna mno ompenenenuro cocraBa
7.3.2 panuoakTuBHOro u3nydeHus. CpoiicTBa
anbda-, 6eTa-, raMmma-u3nydeHus. Biusaue

PaaAuOaKTUBHOCTH HaA JKUBBIC OPraHU3MBbI

OTkpplTHE  OPOTOHAa U HEUTpOHA.
Hyxnonnas mopnens siapa I'eiizenbepra —
7.3.3
WBanenko. 3apsan sinpa. MaccoBoe 4mciio

siapa. M30Tormbl

Anbda-pacna. DNEeKTPOHHBIN u
NO3UTPOHHBIA  Oera-pacman.  'amma-
7.3.4
U3ITy4eHHE. 3aKOH  paJAMOAKTUBHOIO

pacrmaga

OHeprus CBS3M HYKJIOHOB B  sIpe.

7.3.5
SAnepusie cunbl. J{edekt Macce saapa

Snepubie peakuuu. JleneHwe W CUHTE3
7.3.6
saaep

SnepHsiii peaxrop. TepmosinepHbIit
cuHre3. [IpoGnemMbl M  HEPCHEKTHBBI
7.3.7
SIEPHOM  DHEPIreTUKU.  DKOJIOTMYEecKue

ACIICKTHI HﬂepHOﬁ OHCPICTUKU

OneMeHTapHble  yacTUlbl.  OTKpbITHE
7.3.8 MO3UTPOHA. dyHIaMEeHTaJIbHbIE

B3aUMOACHCTBUS

TexHuueckue  ycTpoHCTBa:  JO3UMETP,
7.3.9 kamepa Bunbcona, snepHbli peaxTop,

aroMHas bom0Oa

IIpaktuyeckue pabotel. HccnenoBanue
7.3.10 TPEKOB qaCTHI] (o TOTOBBLIM

¢dororpadusm)




OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gHoro neba. CosBesnus, spKue

3Bé3IIBI, IIJIaHCTHI, UX BUAUMOC IBUKCHUC

8.2

Conueunas cucreMa. llmaHeTsl 3€MHOM
TPYIIIBL. IImaneTsI-ruradTel u Ux
CHyTHI/IKI/I, KapJII/IKOBbIe IIJIAHCTHEI. Ma.HBIe

Testa CoMHEYHON CUCTEMBI

8.3

Connne, ¢otochepa wu  armocdepa.

CoiHeuHas akTHBHOCTH

8.4

Nctounuk sneprun CosHua u 3B€371

8.5

3BE31bI, HMX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETHMOCTb, pajJuyc, TeMIlepaTypa,
170:¢ B3aHMOCBS3b. Hunarpamma
«CHEKTpaNbHBII  KJIACC — CBETHMOCTHY.
3BE3apl  IVIABHOW  I1OCJIEIOBATEILHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTBbY» JUIs

3BE3/] TTIaBHOM IOCICA0BATECILHOCTH

8.6

##H#Par###BuyTpeHHee  CTpOeHHE  3BE3IL.
CoBpemeHHbIE IIPEe/ICTaBIICHUS 0
npoucxoxaeHnn u somouuu ConHua u

3BE3]1. DTaIbI )KU3HU 3BE3]T

8.7

Mineynsii  Ilyre — Hama ['anakTuka.
CnupanbHas  cTpykTypa [ amakTukwy,
pacopeneneHue 3BE31, ra3a MW IBUIM.
[lonoxxenne wu gBuxenne ConHoa B
lanaktuke. Ilnockas wu  cdepuueckas

OOACUCTEMBI [ allTakKTUKHA

8.8

Tuner ramaktuk. PagmorajakThku U

KBa3apel. YEpHBIE ABIPHI B Apax raJakTUK

8.9

Bcenennas.  Pacmupenue  BceeneHHOM.
3akon XaOb6na. Pasz0eranue rajakTuk.
Bospact u pammyc Bcenennou, teopus
bonpmioro B3peiBa. Mogens  «ropsuen

Bcenennoi». PenukroBoe usiyyeHue




8.10

MacmrabHass ~ cTpykTypa  BcenenHoil.
Meraranaktuka. Hepeménnbsie npoGiiembl

ACTPOHOMUH




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka. 10 knacc. Msxumes I'.4., bByxosues b.b., Corckuit H.H.; nox
penakimueit [TapdpentreBoii H.A. AkuimonepHoe o61iectBo «M31aTenscTBo
«ITpocsemienue»

» ®uzuka. 11 knacc. Mskumies I'.41., byxosues b.b., Yapyrun B.M.; non
penakuueit [lapdentreBoit H.A. AkninonepHoe obiectBo «M31aTenscTBoO

«IIpocsemienue»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






