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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qusuke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHM U TpeOOBaHUI K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npencraBieHHbIX B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON paboyeil MporpaMMbl BOCIHUTAHHS H
KOHILIETILIUK TIpernojilaBanusi yueOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, pEATU3YIOIINX OCHOBHEIE
o0pa3oBaTeNbHbIEC TPOrPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTEeCTBEHHO-HAyYHOW KapTUHBI MHUpa oOyuarommxcs 10-11 kmaccoB mnpu
oOydeHHH UX (Pu3MKe Ha 0230BOM YpOBHE Ha OCHOBE CHCTEMHO-ACSITEIHHOCTHOTO
noaxonaa. I[Iporpamma mo ¢usmke coorBercTByeT TpeboBanmsm PI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPeIMETHBIM pe3yJibTaTaM
OOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBs3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Yy4e€OHBIMH TMpeaMeTramMu. B Hel
OTIPENIENAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKHU HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTaThl OCBOEHUS Kypca (PU3HUKHU: JIMYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gu3MKe BKIIOYALT:

e IUIAHUPYEMBbIC PE3YJIbTATHl OCBOCHUS Kypca PU3MKH Ha 6a30BOM YPOBHE, B

TOM YHCJIE TIPEIMETHBIE PE3YJIbTATHI MO r0jIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay 1o rogaM oOydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAas B
KayecTBe y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHMM 00 okpykaromiem mupe. IKoabHBIN Kype GU3NKN — CHCTEMOOOpa3yIoni
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NUYECKHE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenNelseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTUKd, TPAHCIOPTa, OCBOCHMUS
KOCMOCA, IMOJIYYeHHUS HOBBIX MAaTepHalioB C 3aJlaHHBIMU CBOMCTBAMU M APYTHX.
N3yuenne Qu3nKd BHOCUT OCHOBHOM BKJIaJd B (POpMHUpPOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydarommuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTH
HAyYHBIA METO]I MO3HAHUS MPHU BHITIOJHEHUN UMHU YI€OHBIX UCCIIEOBAaHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpefaHero oOmiero oOpa3oBaHUS
MOJIOKEH pAd UACH, KOTOpble MOXHO paccMaTpuBaTh Kak MPUHIUIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUU C HEW KypC SBISETCS JOTUYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCeX pa3leioB (PU3UKU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOH, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanuzayuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca (HU3HKU
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIseTcs
dbopMupoBaHUE MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSAX MAaTE€pUH, BEUIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus MNpeNosiaraéT HCIOJIb30BAHHUE
TYMaHUTapHOTO TOTEHIMana (PU3MUECKON HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢uzukn ¢ pasBuTHeM OOIIECTBa, a Takke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU TTPOOIEMaMHU.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamosaraer
3HAKOMCTBO C IIUPOKUM KPYIrOM T€XHHUYECKUX U TEXHOJOTHUECKUX MPUIIOKECHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke 00CYXKICHUS
po0JIeM pallMOHATIBHOTO NPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHus SBISIOTCS (uU3udeckue Teopuu (hopMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3UUYECKON TEOPUHU, POJIU (PYH/IaMEHTAIBLHBIX 3aKOHOB U
NPUHIUIIOB B  COBPEMEHHBIX  TMPEACTABICHUSIX O MPUPOJE, TpaHUIAX
MNPUMEHUMOCTH TEOPHH, JJIsi OMUCAHUS ECTECTBEHHO-HAYYHBIX SIBJICHUU U
MIPOIIECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peau3yeTcs Mpexie
BCEro 3a CYET OpPraHU3alliU SKCIEPUMEHTAIBHON AESITENTbHOCTH O00YyYaroIIuXcCs.
Jns  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB M JIA0OpaTOpPHBIX pPadoT,
KOTOpBIE B IporpamMme 1o (pusnke oObeIMHEHBI B OOMIMH CIIMCOK YUYCHHUYECKUX
MpakTUYeCKux padoT. BrifeneHne B yka3aHHOM mepeyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJIS KOHTPOJST M  OICHKH, OCYIIECTBIACTCS y4YaCTHUKAMU
o0pa3oBaTEILHOIO TMpollecca MCXOJsd U3 OCOOCHHOCTEH TIIJIaHUPOBAHUS U
OocHalleHUs KaOunera ¢usuku. Ilpm »s3TOoM oOecreunBaercs OBJAJACHHE
OOYYarOIIMMHUCS YMEHHUSIMU TIPOBOJUTHL KOCBEHHBIE W3MEPEHUs, HUCCIICIOBAHUS
3aBUCUMOCTEH (DU3MUECKMX BEJIMYMH U TOCTAHOBKY ONBITOB 10 MPOBEPKE
MPEIJIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE YOENsAETCAd PEUICHUI0 PAaCUETHBIX U KaueCTBEHHBIX
3anay. Ilpu 3TOM A1 pacy€THBIX 3a/a4 MPUOPUTETOM SIBJISIOTCS 3aJauyd C SIBHO
3aJlaHHOMN (DU3UYIECKON MOJIEIBIO, TTO3BOJISIONINE IPUMEHSITh N3YUSHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO paszfena Kypca, TaK U WHTErpUpys 3HAHUS W3
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pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIOTCA 3a/JaHUs Ha
OOBSCHEHHE TPOTEKaHUs (PU3MYECKUX SIBICHUH M TPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrone BbIOOpa (U3MUECKOW MOAENU Jid CUTyallMd MpaKTHUKO-
OpPUEHTHUPOBAHHOI'O XapakTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepHalbHO-
TEXHUYECKOMY OO€CedYeHHI0 ydyeOHOro mpolecca 0a30BbI YpOBEHb Kypca
(bU3UKY Ha YpOBHE CPEHEro 0011ero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
pPEeIMETHOrO0 KaOWHeTa (PM3HKM WIA B YCJIOBHUSIX MHTETPHUPOBAHHOIO KaOWMHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO LUKiIa. B kabunere (pu3mku DOMKHO OBITH
HE0OX0aMMOe J1adopaTOpHOE OOOpYMOBAaHWE I BBHITIOJHEHUS YKa3aHHBIX B
nporpamMme o (puU3MKe YYEHUUYECKHUX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy10BaHHE.

JleMoHCcTpanluoOHHOE  00OpyJ0BaHHEe (HOPMUPYETCS B COOTBETCTBUU C
OPUHIMIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHEeYMBAET IOCTAHOBKY
NEPEYUCIIEHHbIX B IporpamMme Mo (U3MKE KIIOYEBBIX JEMOHCTpalMid s
UCCIIEIOBAaHMUSI U3yYaeMbIX SIBICHUH U  MPOIECCOB, OSMIUPUYECKUX U
(GyH1TaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyJIOBaHHE [JIi YUYEHHMYECKUX MPAKTHUYECKUX padoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJJHOTO KOMIUIEKTa Ha JByX oOydaromuxcs. Temarnueckue KOMIUIEKTHI
71a00paTopHOTO O00OPYAOBAHUSA JIOJDKHBI OBITh IOCTPOEHBI HAa KOMIUIEKCHOM
UCTIOJb30BaHUU aHAJOTOBBIX W IHU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUI.

OCHOBHBIMU LEJIIMHU U3y4Y€HUs PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (opmupoBanue wHHTEpeca M CTpEeMJICHUS OOYYaIOMIMXCA K HAyYHOMY
U3YYEHUIO TNPUPOJbI, PA3BUTHUE HUX MHTEUIEKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TIO3HAHUSA U (POopMUpOBaHUE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAy4YHOIO MHPOBO33PEHHUS KakK pe3yJibTaTa HU3y4eHUs
OCHOB CTPOEHHMSI MaTePUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKY;

e (opmupoBanue yMeHUU OOBSACHATH SBJICHHUS C HMCIOJb30BAHUEM
buznyeCKX 3HAHUHA U HAYYHBIX JI0Ka3aTEeIbCTB;

e (opMHpOBaHHE MPEACTABICHUN O poiu (U3UKU IS Pa3sBUTHUS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHII.

JlocTikeHne 3TUX 1elield 00ecreunBaeTCsl pelIleHueM CIeAYIOIUX 3a/1ad B

npoIriecce u3yueHus Kypca GU3uKy Ha YPOBHE CPETHETO O0IIero o0pa3oBaHus:

e TMpuoOpeTeHue CHUCTEMBI 3HAHUU 00 o01ux buznIecKux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJIIOYast MEXaHUKY,



MOJIEKYJIIPHYIO  (PU3UKY, AJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HH;

e OCBOGHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJIaHHOMN
bu3nueckol MoOAENbI0, 3aJad, MOJAPa3yMEBAIOIIUX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOEINH, aIeKBaTHON YCIOBHSIM 3a/1a4U;

e TOHWMaHWC (UBUYECKUX OCHOB WM TPHUHITUIOB JEHCTBHUS TEXHUYECKUX
YCTPONCTB M TEXHOJIOTHYCCKUX IMPOIIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO
cpeay;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS U MPOBEICHUS
(bU3MYEeCKUX SKCICPUMEHTOB, aHAIN3a W HHTEPIpETAruu UHGOPMAIIHH,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JIaHHE YCJIOBHMM NJIsi Pa3BUTHS YMEHHI MPOEKTHO-HUCCIEA0BATEIbCKOM,
TBOPYECKOU JIeATETbHOCTH.

Ha wuzyuenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CpEIHEro OOIIETro
oOpazoBanus oTBoauTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX paldOT ABISIETCS PEKOMEHJIOBAaHHBIM, YYHUTENb JelaeT BBHIOOp
MPOBENCHMUST JTa0OPATOPHBIX PabOT M OMBITOB C YyYETOM HWHIWBHIYATBHBIX
0COOEHHOCTEN 00yUaroIUXC.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka o mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKON JEATEIbHOCTH JIFOJCH.

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienne, CKOpPOCTh (CpeHsIsI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUYKH, HUX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUsS, MyTH U TMepeMelleHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

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

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSOB, LIECMTHBIE U PEMEHHBIE MTEpEIavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

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



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne cKopocT Ipu ABUKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MIOCIICIOBATEIbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM NIPU PAaBHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['amunes.  IlepBeiidi  3akoH  HbrotoHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUIL MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl TpeHus (1mokosi, ckojibxxeHusi, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COJIIOTHO TBEPIOTO Tea.

MOMEHT CHIIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akoH HeroToHa.

N3mepenune cuil.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3axonvl coxpaneHus 6 MexaHuKe

NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUKU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU SHEPTUMU.

[TorennuanbHas DHEPTHU. [TorennumanbHas SHEPIus YIIPYro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHble W HEMOTEHUHUANbHble  CWibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CHUJI C W3MEHEHUEM MEXAHMYECKOW SHEPrHUM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTruBHOE IBUXEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3MEHEHUEM MEXaHWYECKOW SHEpTruu
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBwxkeHue. Jduddysus. Xapakrep IBUKEHUS U
B3aMOJECUCTBUS 4YacTUIl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usMmepenue. lllkama temneparyp
Lenbcus.



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUM HJACaNbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temnepatyp KensBuna. ['a30Bble 3akOHBI. YpaBHeHHe MenaeneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHHUI
00BEMa KOMHATHI, JIaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEeHHsAS 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BuyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyYCHHUE. Y IeJIbHas TEIUIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHoMm mpouecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJIMHAMUKH K m3ompoueccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCTh TPO1IECCOB B MPUPO/IE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamuHax. Kodp@uiMeHT moie3Horo
nericTBus TeruioBod mamumHbl. I{ukn KapHo um ero ko3pduumMeHT IOIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEeMbI TEIUIOIHEPTETUKH.



TexHuyeckue YCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HSHEpruy Teja MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JaTyYHHOU TpyOKe myTEéM TpeHUs (BUICOEMOHCTPAIIHS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacellleHHbIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTU3aIs. Y IeJbHasl TeroTa miaBieHus. Cyoaumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATOPUMETP, TEXHOJIOTHUU MOJTYyYECHHS] COBPEMEHHBIX MaTEpHUaloOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUMU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlIECTBRA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKuil 3apsia. J(Ba Buaa »IEKTPUUYECKUX

3apsinoB. [IpOBOJHUKHM, OUANEKTPUKU U TOJYNPOBOAHUKHU. 3aKOH COXPAHECHHS
AIEKTPUYECKOTO 3apsa.
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BsaumopeiictBue 3apsa0B. 3akoH Kynona. ToueuyHbli 2IEKTPUYECKUI 3apsi.
Onextpuyeckoe mnose. Hampsoxk€HHOCTH 3yieKTpuueckoro mnoisd. [IpuHuun
CYNEPHO3ULIANA DNEKTPUUYECKUX Ioner. JIMHUKM HanpsyKEHHOCTH AJIEKTPUYECKOTO
OJISL.

PaGora cun  anektpocrarnueckoro  mods.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOMHMKM W AUDNEKTPUKU B IJIEKTPOCTATUYECKOM IIOJIE.
JlvanexTpryeckast MpOHULIAEMOCTb.

DnekTpoéMKocTb. KoHaeHcatop. DIeKTpPOEMKOCTh IIJIOCKOTO KOHAEHCATOPa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DSJIEKTPONpPHOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN aNmapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIKII IEUCTBUS AJIEKTPOMETPA.

B3anmoenicTBue HadIEKTPU30BAHHBIX TEN.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B DIEKTPOCTATUIECKOM IIOJIE.

DnexkTpocTaTHdecKas 3amuTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IIJJACTUH, PACCTOSHUS MEXAY HUMH U JUJICKTPUUIECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCAaTopa.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannbstii 31ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHUE. YEIBHOE CONPOTUBICHHUE BEILIECTBA.
[TocnenoBaTenpHOE, TApAIENBHOE, CMEIIAHHOE COEINHEHUE TIPOBOTHUKOB.

Pabora oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIIEKTPUYECKOTO TOKA.

DNEeKTpOABIKYLIash Cuila M BHYTPEHHEE CONPOTUBIECHUE HCTOYHHKA TOKa.
3akoH Oma 11 MOJTHOM (3aMKHYTO#) 2yiekTpudeckoi nenu. KopoTtkoe 3aMblkaHue.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
COMPOTHUBJIEHUS] METAJLUIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

DneKkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

ITomynpOBOIHUKMY. CoOcTBeHHas U IIpUMECHAast IIPOBOAUMOCTD
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.
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DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DNEeKTPOIUTUYECKAS UCCOLUALUSA. DIEKTPOIIU3.

OnekTpudeckuidi TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSATEIIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMETD,
BOJIBTMETP, PEOCTaT, HWCTOYHHKHA TOKa, OJICKTPOHArpeBaTEbHBIC TPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA AUO/I,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTPOBOAHUKOBBIN IHO/, FalbBaHUKA.

Jlemoncmpayuu

N3mepeHne CUiTbl TOKA U HaIIPSKEHUS.

3aBUCHUMOCTh COINPOTUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOLIAN MOMEPEYHOr0 CEUEHUS U MaTeprana.

CMelnaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpsiMoe wW3MepeHHe >IEKTPOJBIXKYIIEH Ccuiibl. KOpOTKOE 3aMbIKaHHE
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh CONPOTUBJIEHUS METAJJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii pa3psa U NpOBOJIUMOCTb BO3yXaA.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/A.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3yyeHnue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOIBUKYIIEH CUIIbI UCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTUBJICHUS.

HaoGmronenne amexTpoimsa.

MexnpeaMeTHbIe CBSA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHa B 10 kjacce OCyIIECTBISETCS C
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMONOTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HakT, rumnores3a, (usznyeckas BEIUMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pellieHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIUS,
napaboa, runepOosa, ux rpauku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOCKIIUUA HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupoje, auddysusi, ocMoc,
TEIMJI000MEH JKMBBIX OPTraHU3MOB (BUIBI TEILIONIEPEIayH, TEIJIOBOE PABHOBECHE),
ANIEKTPUUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.
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Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAsl Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX TEN, KUIKOCTEH U
ra3oB, JJICKTPHUUYECKHE CBOWCTBA METAJUIOB, 3JEKTPOJUTHYECKAS THUCCOLUALM,
rajJjbBaHHKA.

l'eocpaghus: BnaxXHOCTh BO3/1yXa, BETPbI, 0ApPOMETP, TEPMOMETP.

Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXAaHU3MOB,
y4€T TpPEHUST B TEXHUKE, MOJIIUIHUKYA, HWCIOJIL30BaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTUE€), JBUraTelb BHYTPEHHETO
cropaHusi, mapoBasi TypOUHa, OBITOBOM XOJOAUIBHUK, KOHIAUIIMOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJOB, U
HAaHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
KCEPOKC, CTPYUHBIN MIPUHTED, 3JIEKTPOHArpeBaTeIbHbIC puoOOPHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raTbBaHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTossHHbIE ~ MarHuThl.  B3auMoaeHcTBHE  IOCTOSIHHBIX ~ MarHUTOB.
MarautHoe mone. Bektop MarHUTHOM HWHAYKUMH. [IpuHUOMO cCynepno3uinuu
MarHUTHBIX MoJiek. JIMHMKU MarHUTHOW WHAYKIUU. KapTuHa JMHUI MarHUTHOU
MHIYKIIAM MOJISI TOCTOSIHHBIX MarHUTOB.

MarnutHoe T0Ji€ TMPOBOJHMKA C TOKOM. KapTuHa JNHHUN WHIYKIAU
MarHuTHOTO TIOJISI JUIMHHOTO TPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Ipcrena. BzaumoaecTBre TPOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJieHUE. [[BH>KEHUE 3apsHKEHHOW YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBneHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
MHAYKIAK. OJIEKTPOJABIKYIAs Cuila HWHAYKIUH. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu dapanes.

BuxpeBoe nsiekTpuyeckoe Tosie. ODJEKTPOJBIKYIAs CUjla WHIYKIUU B
MPOBOJAHUKE, IBHXKYIIEMCS TOCTYMATENHHO B OJTHOPOJTHOM MarHUTHOM TIOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBJIGHME CaMOMHIYKLIMH. OJIEKTPOJABWXKYILAs Ccuja
CaMOUHTyKIIUH.

DHEprusi MAarHUTHOTO TIOJIST KATYIIIKU C TOKOM.

DNEeKTPOMarHUTHOE MOJIE.

13



TexHudeckue yCTpOMCTBA W MPAKTHUYECKOE TPUMEHEHUE: MOCTOSHHbBIC
MarHuThl, 3JEKTPOMArHUTHI, BJIEKTPOABUTATENb, YCKOPUTEIU 3SJIEMEHTapHBIX
YaCTUIl, UHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JlvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3auMopelicTBrUE IBYX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JewnctBue cuibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON WHTYKIMH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD AJIEKTPOJIBHAKYIIEH CHIJIBI MHAYKIIUM OT CKOPOCTH HM3MEHEHUS
MarHMTHOT'O MOTOKA.

SIBeHrEe CAMOMHTYKIIMH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue neicTBUA NOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIAH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMacHUMHbIE KONE0AHUA

KonebGarenbnas  cucrema. CBOOOJHBIE  MEXaHUYECKHE  KOJIEOAHUS.
["apmonnyeckue konedanus. [lepumoa, wacrora, ammummryga u (aza KoseOaHUU.
[Ipy>XHHBIN MasTHUK. MareMaTH4eCKUil MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanwuii. [IpeBpareHne sHepruu NPy TApMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiit  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCANTbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXAYy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHIMU KoJjieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUM B UJEATBHOM KO0JI€OATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouux KojeOaHusX. BrIHYX€HHbIE MEXaHUUECKUE
kosie0anus. Pezonanc. BoiHyk1€HHbBIE 3JIEKTPOMAarHUTHbBIE KOJICOaHMUSL.

[lepemennplii TOK. CHHYCOMIAIBHBIM TEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JEWCTBYIOIIEE 3HAYEHUE CHIJIBI TOKA U
HaIPSHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaada U MOTPEOSICHUE DICKTPUICCKOM
DHEPrur. DKOJIOTMUECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MIOBCETHEBHOM KU3HU.
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TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHHUE: SIICKTPUYECKUU
3BOHOK, T€HEPATOP NIEPEMEHHOTI0 TOKA, JIMHUM JJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBaHue mnapamMeTpoB KOJIEOATENbHOM cHUCTEMbl (IIPYXUHHBIA WIH
MaTEeMaTUYECKUN MasITHUK).

HaOnronenue 3atyxaromux KojieOaHui.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Habmroienue pe3onasca.

CBOOOJHBIE IIEKTPOMATrHUTHBIE KOJIEOaHUS.

OcnuiorpaMMsl (3aBUCUMOCTH CUJIbI TOKA M HaIIPsDKEHUS OT BPEMEHM) NS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3onanc mnpum moOCIENOBATENIBHOM COCAMHEHUH PE3UCTOPA, KATyLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnenp TMHUY 3JIEKTpONEpeIayu.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

HccnenoBanre 3aBUCUMOCTH MEpUOA MajbIX KoJeOaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOIO0 TOKa B ILENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHuss W JUIMHA BOJIHBL. [lomepedHble W IPOJOJIBHBIE  BOJIHBI.
WnTepdepenims u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHas opuentanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpPaXEHUE, MPEIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepenus. CKOpoCcTb 3JE€KTPOMAarHUTHBIX BOJIH.

[IIkana 31eKTpOMarHUTHBIX BOJIH. [IprMeHeHHe 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPE.Ibl.

TexHU4ecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIUIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJIH.

KoneGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmronenue orpakxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.
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Hab6mronenune natepdepenninu n qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaOnronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOW M
4acTOTOM KoJieOaHUM.

HccnenoBanre  CBOMCTB ~ AJEKTPOMArHUTHBIX — BOJIH: OTpPa’KEHHE,
nperoMIIeHUE, ONsIpu3anus, AMppakuus, uHTepdepeHIHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHOpoaHOU cpene. JIyu ceera. ToueyHblli HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxeHuit B
IJIOCKOM 3€pKaje.

[IpenomieHue cBeTa. 3aKOHBI MPEJIOMIICHUS CBETa. AOCOIIOTHBIN MOKA3aTelNb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbll yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHblil coctaB Oenoro cseta. LBer.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuust cBera. JudpakuuonHas pemeéTka. YcaoBUe HaOIIOIEHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHMYECKOIO CBETa Ha
TU(PAKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpoOMCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaAKIIUOHHAS PEIIETKA, TIOJISIPOU/I.

Jlemoncmpayuu

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

[TonHOE BHYTpEeHHEE OTpakeHue. Moiesib CBETOBO/IA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Hab6mronenne natepdhepeHny cBeTa.

Hab6mronenune nudpakxium ceera.

HaOmronenue nucnepcuu cBera.
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[TomydyeHue cnekTpa ¢ MOMOIIbIO TPU3MBI.

[Toy4yenue ciexkTpa ¢ mMOMOIIBIO JUGPAKIIMOHHON PEIIETKH.
HabGnronenue noasipusalnuy CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul
N3mepeHune nokazaress npeoMJIeHUs CTEKIa.
HccnenoBanue CBOMCTB N300paK€HUH B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNUAJIBHON TEOPUH OTHOCUTEILHOCTH

['panuupl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynatsl
CIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJYJIA CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCT OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHH M COKpAICHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

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

Pazgea 7. KBanToBasi pusuka

Tema 1. Dnemenmot K6AHMOBOU ONMUKU

®otonsl. ®opmyna [lnanka cBsizu 3HEpruu (HOTOHA C €T0 YACTOTOM. DHEpTHs
U UMITyJbC (pOTOHA.

OTtkpoiThe 1 ucciegopanue poroddpdexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI
dbororddexra. YpaBuenue DiHmTeHa 11 Gotodddexra. «KpacHas rpanuiiay
dboToaddexra.

JHasnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUECKOE MpPUMEHEHHUEe: (POTODIEMEHT,
dboToaaTuMK, COTHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®doTo3(deKT Ha YCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTOdhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -HacTHIL.
ILmanerapnas moxens aroma. Iloctymarel bopa. M3nydenuwe wu moriomieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPIHMM Ha Jpyroil. Bujel
criekTpoB. CIIEKTp YpOBHEW SHEPrUu aToMa BOJIOPO/Ia.
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BousHoBbIE cBOViCcTBAa yacTull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.
CHOHTaHHOE U BBIHYK/ICHHOE U3ITy4YCHHE.
TexHuyecknue yCTpOMCTBA M TPAKTUYECKOE IPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBII KOMIIBIOTED.
Jlemoncmpayuu
Mopnens onsita Pesepdopra.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue imHeHyaThIX CIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul
Habnronenue IMHeH4aToro CuekTpa.
Tema 3. Amomnoe sa0po
OKCIEPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHs sapa. OTKphITHE
paauoakTuBHOCTH.  OmbiTel  Pesepdopma 1mo  ompeneneHuro  cocTaBa
paanoakTUBHOTO u3inydyeHus. CBoiicTBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
BnusHne pagroaKTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.
Anba-pacnag. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.
S nepHble peakunu. Jlenenue u CUHTES sIEp.
SAnepnwiii peaktop. Tepmosimepubpiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTUUECKUE ACTIEKTHI AEPHON YJHEPTETHUKMU.
DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.
MeTob1 HaOTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.
dyHIaMeHTanbHbIe B3auMOJIeHCTBUA. EAMHCTBO pu3nyueckoi KapTUHBI MUPA.
TexHuyeckue yCcTpoMCTBAa M NMPAKTHYECKOE MTPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CUéTYrK MOHU3HPYIOIINX YaCTHUL.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
HccnenoBanre TpeKOB 4acTUIL (MO0 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JjemMeHTHI ACTPOHOMUM U aCTPOPU3NKH

Otanbl pa3BUTHs acTpoHoMuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aCTPOHOMMUH.
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Bun 3Bé3gHoro HeOa. Co3Besnmus, sipkue 3BE3NBI, IJIAHETHI, X BUIUMOE
JIBUKECHUE.

ConuHeyHas cucTema.

Connne. ConHeuHast akTUBHOCTh. McTounuk sHeprun CoyHIA W 3BE3.
3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKHU. JlmarpaMma «CHEKTpajibHbIA Kjacc —
CBETUMOCTB». 3BE3/IbI TJIAaBHOM IOCIIEIOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJACTABJICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE31. DTanbl )KU3HU 3BE3I.

Mineunsiii [Iyte — Hama I'amaktuka. [lonoxenne u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u xkBazapbl. YEpHBIE IBIPHI B sApax
TraJIaKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00ua. Pazberanue rajmakTuk.
Teopust bonpiioro B3peiBa. PemkToOBOE M3ITyUeHHUE.

Macmrabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUM.

Yuenuuecxue nabnrooenus

HaOmronenuss HeBOOPYKEHHBIM TJIa30M C HCIIOJIB30BAaHUEM KOMITBIOTEPHBIX
MIPUJIOKECHUI JJIsI OTpeIeNIeHUs] TI0JIOKEHNUSI HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be311si CEBEPHOro MONYIIAPHS U APKUE 3BE3/BI.

HaOmronenus B Teneckon JIlyHsl, mianet, Mieunoro [lytu.

O6o0maromniee MOBTOPEHUE

Ponp ¢usuku uW acTpoHOMHUHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COITMAJILHOM M ATHYECKOM cepax AeATeTbHOCTH YEIIOBEKa, POJIb U MECTO (DH3UKHU
Y aCTPOHOMHUH B COBPEMEHHOM HAy4YHOM KapTUHE MHUPA, pOJib (U3HUYECKOU TEOPUHU
B (opMHUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpPaA, MECTO
(bU3NYECKOM KapTHHBI MHpa B OOIIEM PSAAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBJICHUH O IPUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3yuenne kypca pusuku 6a30Boro ypoBHs B 11 kiacce oCyIIECTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3C€M C KypcamMH MAaTE€MAaTHKH,
OMONOTHU, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Mesicnpeomemuvie nonsimus, CBS3aHHBIC C HU3YYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAay4HbIM (DakT, rumore3a, Qusnyueckas BeJIWYWHA, 3aKOH,
TeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: pewieHHWE CHCTEMBI YPAaBHEHUM, TPUTOHOMETPUUYECKHUE
GyHKIIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKJIECTBO, BEKTOPbl M MX MPOEKIHU HA OCH KOOPJHWHAT, CIIOKEHUE BEKTOPOB,
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MPOU3BOIHBIC DJEMEHTAPHBIX (DYHKIMI, TPHU3HAKU TOJO0O0US TPEYTOJHHHUKOB,
oTpeeNeHue MIIOMAAN MIOCKUX (GUTYyp 1 00bEMa Tell.

buonocusa: snekTpuueckue SBICHUS B KMUBOW MpUpoOJE, KoyeOaTeabHbIE
JBH>KCHUS B )KMBOUM MPUPOJIE, ONITUUECKUE SIBJICHUS B KUBOU MPUPOAE, ACHCTBUE
paavanyy Ha )KMBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTALIMYECKAsE CTPYKTYpa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPHUCTAUIMYECKON pEIIETKH, CHEKTPaIbHBINA
aHaJu3.

l'eocpagusa: wmarHuTHBIE TONIOCA 3€MJIM, 3K MArHUTHBIX Py,
boToChEMKA 3eMHOM TTOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSICEHUH.

Texnonocusi: JIMHAWA 3JEKTPOINEpENady, TEHEpaTop NEPEMEHHOro0 TOKa,
AIIEKTPOJBUTATENb, WHAYKIIMOHHAS I€4Yb, pajap, pPaguONpUEMHHK, TEJIEBU30P,
anteHHa, tenedoH, CBU-meub, MpOEKIIMOHHBIN amnmapar, BOJOKOHHAs ONTHKA,
coJiIHEeYHasi barapes.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECICUHUTh JOCTIKCHHUE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYalOIUXCS PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JIEITEIBHOCTH B MPOLIECCE PeajJv3alli OCHOBHBIX HaIlpaBJIICHUN
BOCIIUTATEJIbHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YYaIOIIEeTroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAJUIIMOHHBIX  OOIIEUETIOBEUYECKUX  T'YMAaHHCTHUYECKUX U
JIEMOKPAaTUYECKUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIIbHONW OpPraHU3alINY;

YMEHHUE B3aUMOJECHUCTBOBATH C COLUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUAMU U Ha3HAYCHHUEM;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOILIEHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUUECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPUYECTBA,

pUCyIero pu3nYecKoi HayKe;
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5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3NuyHbIM cdepaM MpodhecCHOHATBHON NEesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3HUKM HA TPOTSKEHUU BCEU KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUI B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHSI YEJIOBEUYECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

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

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIBHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYaIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHHBEPCAJIbHBIE YUeOHbIE AeiiCTBUS
ba3oBble Jijornueckue AeMcTBUA:
CaMOCTOSITeTbHO  (DOPMyIMpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPEAEHATh LEIU ACATCIBHOCTH, 3aJaBaTh IMAPAMETPbl U KPUTEPUU HX
JIOCTHIKCHMS;
BBISIBJIITH  3aKOHOMEPHOCTA M MPOTHUBOPEYMS B  PACCMATPHUBAEMBIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaTeiBaTh IJIaH PEIICHHUS MPOOJIEMbI ¢ YU4ETOM aHaIM3a UMCIOITUXCS
MAaTEepPUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LIE€JISIM, OLIEHUBATh PUCKH MOCIICICTBUI JCSITEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciiefoBaTe/IbCKHe JeiicTBUS.
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BJIa/IeTh HAYYHOM TEPMHHOJOTHEH, KIIOUYEBHIMU MOHATHSIMH W METOAaMHU
buznuecKoil HayKu;

BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEI0BATEIbCKON U MPOSKTHON ACSITENIbHOCTH
B 00J1aCTH (U3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOJIOB peUIeHMs 3ahad (PU3UYECKOTO COJAECP)KAaHUS, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHHS;

BJIAJETh BHUAAMH JEATEIBHOCTH IO IOJIYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALIMY, MPEOOPa30BAHUIO M NPHUMEHEHUIO B Pa3IMYHBIX Y4eOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YYE€OHBIX IPOEKTOB B 00J1acTH (PU3HKH;

BBISIBJISITH NPUYMHHO-CJICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3a4ady,
BBIIBUTATh TUNOTE3Y €€ pEeLICHHs, HAaXOAUTh apryMEHTHI I JOKa3aTelIbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTphl U KPUTEPUHU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHHWs 3a7aud pPe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OpPMYIUpPOBaTh COOCTBEHHBIE 3aJadyd B 0Opa30BaTEIbHOMU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUSA 1O (U3MKE B MPAKTUUYECKYIO 001acTh
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX IPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEH, PEJIaraTh OPUTHHAIBHBIE TOAXO0/bI U PEIICHNUS;

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

Pabora c nndopmanueii:

BJIa/IETh HABBIKAMH TMOJIy4eHHUs MHPOpPMAIUN (PU3UIECKOTO COACPIKAHUS U3
VMCTOYHUKOB PA3HBIX THUIOB, CAMOCTOATEIBHO OCYUIECTBISATh IIOHMCK, aHaJM3,
CUCTEMAaTH3alMI0 U WHTEPIPETalNni0 MHPOPMAIMU pPa3IMYHBIX BHUIOB U (opm
IpECTaBICHNUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCTIONB30BaTh  CpeAcTBa  MHGPOPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJOTHH B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a1ad ¢ CcoOMIOJIcHHEeM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30MaCHOCTH,
TMTUEHBl, PECypcOCOEpekKEeHMs, MpPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COAEpPKAHWA B Pa3IUYHBIX (opMarax c
yu€TOM HazHayeHHsI THPOPMAIIUH U LEJIEBOU ayAUTOPHUH, BHIOMpAsi ONTUMAIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3alllu.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHS:
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OCYILECTBIATH OOIIEHNE HA YPOKax (PU3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;

pacrmo3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallMd W CMAr4ath
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTWUYHO H3JIaraTb CBOI0 TOUYKY 3PEHHs C HCIIOJIIB30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX IEHCTBHI C y4€TOoM OOLIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOT0 YJI€HA KOJUICKTHBA,;

IPUHUMATh [EJIM  COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCHUCTBUM,
pacnpenensaTb poiad € YYETOM MHEHHM YYaCTHHKOB, OOCYXJaTh pPE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KauyeCTBO CBOEr0 BKJIAJa M KaXJIOIO0 y4YaCTHHKAa KOMaHIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE MPOEKThI, OLICHUBaTh HJEU C TMO3UIHH HOBU3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHBHOE CTPATETMYECKOE IIOBEAEHUE B PA3IMYHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC JCHCTBHS
Camoopranuzamnus:

CaMOCTOSITENIFHO OCYILECTBIIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JIacTH
GU3MKM W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHUS PACYETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO 3PYIUIMH B 00JacTH
(bU3KKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,

OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;
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BIAJCTh HABBIKAMH  TO3HABATEIILHONW  pediaekcuu KaKk  OCO3HAHUS
COBEPIIIAEMbIX JIEUCTBUA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3yIbTaTOB W
OCHOBAHHUII;

UCIIOJIb30BaTh MPUEMBI peIICKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelieHus;

YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO IPUHUMATH PEIICHUS IO WX
CHI)KCHHUIO;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX TMpH aHallu3e pe3yibTaToB
NEeSTEeIbHOCTH;

MPUHUMATh ce0sl, MIOHUMAsi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIMOKH.

B npornecce nocTikeHUs JTUYHOCTHBIX PE3YJIbTaTOB OCBOEHUS MPOTPAMMBbI
no ¢u3MKe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydarOIIuXcs
COBEPIIICHCTBYETCS AMOITMOHAIbHBIN WHTEJUICKT, TIPE IO Iar aFOIIHIA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOUAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIEHOE
COCTOSIHUE, BUJIETh HANpPABICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQeEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHME, CIOCOOHOCTh aJanTUPOBATHC K
HAMOIMOHAJIEHBIM U3MEHEHUSIM U MPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIIKCHUIO TEIH U
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTH, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOINIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIITh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI
K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUM:
JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTMH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;
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YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIEIICH:
MaTepHuaibHas TOYKa, MHEPIIMAIbHAs CHCTeMa OTCUETa, aOCOTIOTHO TBEPOE TEIO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUYECKUH 3aps]l IPU pelieHuH (PU3NUeCcKuX 3ajay;

pacro3HaBath (U3UYECKHUE SABJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JIBI)KCHUE, CBOOOJHOE IIaJICHUE TeJ, JBM)KCHHE 10 OKPY>KHOCTH, HWHEPIHUS,
B3auMOJIelicTBUE Tell, TUu(dy3us, OPOYHOBCKOE JIBI)KEHUE, CTPOSHUE >KUIKOCTEH
1 TBEPJIBIX TEJ, U3MEHEHHE 00BhEMA TeJl PU HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHUE, UCIIAPEHUE, KOHACHCAIIUS, IUIABJICHUE, KPUCTAIIU3AlUS, KUIICHHE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPHITOM
COCy/l€, CBS3b MEXKAY MapaMeTpaMud COCTOSIHHMSI Ta3a B H30Ipoleccax,
AJIEKTPU3AIUA TEJ, B3aUMOJICUCTBUE 3aPsJIOB;

OMUCHIBATh MEXAHUYECKOE JBIXKCHUE, HCIMOJB3Yys (U3UYECKHE BEIWYUHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIa,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrus, MOTEHIUAIbHAS SHEPIusi, MeXaHUuecKas
paboTa, MexaHWYecKas MOIIHOCTh;, IIPH OINHUCAHUM IPABUIBHO TPAKTOBAThH
(U3NYECKUI CMBICT HKCIOJIB3YEMbIX BEIMYMH, MX OOO3HAUYCHUS W CIUHMUIIBI,
HaxXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BCIIMYNHAMU;

ONHUCHIBaTh M3YYCHHBIC TEIJIOBbIE CBOWMCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCIIONB3YSd (U3WUYECKUEe BEIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KMHETUYECKasi YHEPIrusl XaOTUUYECKOTO JBUKCHUS MOJIEKYJ, CpeIHEKBaJApaTHYHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padora rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENs; MpPU ONHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYCCKUN CMBICH HCIOJB3yeMbIX BEIMYHMH, WX
0003HaYCHUSI W CIUHMIBI, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIIKNE JTAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIE AICKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJICHUs (TIPOLIECChI), UCTIONB3Ysl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AJEKTPUYECKOE T0JIe, HAMPSIKEHHOCTD MO0JI, MOTEHIIMA, Pa3HOCTh MOTECHIIMAJIOB;
NP OINMHMCAHWHM TIPAaBWJIBHO TPAKTOBAaTh (DU3UYCCKHH CMBICT HCIIOJIb3yEeMbIX
BEJIMUMH, UX OO0O3HAYEHUs] W EJIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JaHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMM;

aHAM3UPOBATh (PU3UUYECKHUE TMPOIECCHl U SIBIICHUS, UCIIONB3Yys (U3HUECKHE
3aKOHBI W TIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HeroToHAa,
3aKOH COXPAHEHUSI MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
MPUHIUN CYNEPHO3UIIUA CHJI, TPUHIUIT PABHOIMPABUS HHEPLUHATBHBIX CHCTEM
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OTCUY€Ta, MOJIEKYISIPHO-KUHETHYECKYI0 TEOPUIO CTPOCHHs BEILECTBA, a30BbIE
3aKOHBI, CBA3b CPEIHEW KMHETUYECKOW 3HEPIHH TEIUIOBOTO JABMXEHHUS MOJIEKYJ C
a0COJIFOTHOUM TeMmmepaTypoi, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
AIEKTPUYECKOro 3apsiga, 3akoH KylloHa, mpu »>TOM pa3iinyaTh CJIOBECHYIO
GOpMyIMPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BBIPAKEHUE U YCIIOBUSA (TpaHMUIIbI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MTOBCEIHEBHOM KU3HH;

BBITIOJIHATh OKCIIEPUMEHTHI MO0 HCCJIEJIOBAHUIO (PU3UYECKUX SBJICHUM U
IPOLIECCOB C HCIIOJIB30BAHUEM IMPSAMBIX UM KOCBEHHBIX HM3MEPEHUH, NPH 3TOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAHOBKY W3 MPEMJIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OMBIT U
bopMyIMpOBaTH BHIBO/IBI;

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIE M3MEPEHUS (DU3NUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBAaTh  3aBUCUMOCTH  MEXKIYy  (PU3NYECKMMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM TMPSMBIX U3MEPEHUH, MNPH 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(UKCUpPOBATh pE3yNbTaThl IMOJTYYEHHOW 3aBUCUMOCTH (DU3MUYECKUX BEJIMYMH B
BU/JIE TAOJIUILI U TPpa(pUKOB, A€JIaTh BEIBOABI IO pe3yJIbTaTaM MCCIIEI0BaHNUS;

co0ro1aTh MpaBuja 0€30MacHOro TpyJa MpH IPOBEJCHUM HCCIIEJOBAHUN B
pamMKax Yy4eOHOTro SKCHEpHUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM U IPOEKTHOM
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000opy1I0BaHUS;

pemiaTth pacu€THble 3aJayd C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHaJIW3a YCJIOBUS 3a/1a4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACIITh (PU3UUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXoAUMbIe NJisi €€ PEelIeHUs, TPOBOAUTh PAcUYEThl M OLICHUBATh PEaJIbHOCTD
MOJIy4YEeHHOTO 3HAYeHUS (PU3UUECKON BEJIMYUHBI;

peuiaTh KaueCTBEHHbIE 3aa4i: BBICTPAUBATh JIOTUYECKH HEMTPOTHUBOPEUUBYIO
LEMOYKY PACCYXKIEHUH C OMNOpPOM HA HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3nYeCcKue ABIICHUS,

UCIIOJIb30BaTh  MpPU  PEIIEHHH  y4yeOHBIX  3aJa4  COBPEMEHHBIC
WH(OPMAIMOHHBIE TEXHOJIOTHH /I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
U TIPENICTABJICHUS YIEOHOW W HAyYHO-TIOMYJIAPHON MHGOPMAIINH, TOTYyYEeHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAITM3UPOBATH MOTydaeMyi0 HH()OPMAITHIO;
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IPUBOJUTH MPUMEPHI BKJIaJ1a POCCUHUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOIECCOB OKPYKAIOUIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTatb B TpYIIE C BHIIOJHEHUEM Pa3JIMYHBIX COLMAIBHBIX POJICH,
IUIAaHUPOBATh PabOTy TPYNIBI, PAUMOHAIBHO pacHpelesTh OO0S3aHHOCTH WU
IJIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh C(POPMUPOBAHHOCTh y 00YUAIOIINXCS YMEHU:

JEMOHCTPUPOBATh Ha MPUMEpPAX poJib U MecTO (U3UKK B (OPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHA H
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTH JIFOAEH, LEIOCTHOCTh U €IUHCTBO
(bu3MYECcKOi KapTUHBI MUDA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MO/IEeH:
TOYEUYHBIN JIEKTPUUECKUI 3apsij, Jy4 CBETa, TOUECUHbIM NCTOYHMK CBETA, AJIEpHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIrO siipa MpU pEUlIeHUU (PU3NYECKHUX
3a1ay;

pacrno3HaBaTh (pU3NYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMHUKHN U KBAaHTOBOW (PU3UKU: AJIEKTpUUECKasl IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJCHCTBHE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKUUS, JEHCTBUE MArHUTHOTO IO Ha
IPOBOJHUK C TOKOM W JBIKYIIMICS 3apsll, AJEKTPOMATHUTHBIE KOJEOaHUS U
BOJIHBI, IPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, IPEIOMIICHUE,
uHTepdepeHys, audpakuus U TOJAApU3aAlMsA  CBETa, JHUCIEPCUSl  CBETa,
dbotoanekTpudeckuit 3pdext (poToaddekT), cCBETOBOE JaBICHUE, BOSHUKHOBEHUE
JUHENYaToro CHeKTpa aToMa BOJOPOJA, €CTECTBEHHas U MCKYyCCTBEHHas

PaIlOaKTUBHOCTD;
ONMMUCHIBATh W3YUYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOJUMOCTH  pPa3JIMYHBIX  Cpel) U

AJICKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMOB3Ys (PU3MUYECKHUE BEIUYUHBI:
DIEKTPUYECKUIN 3apsil, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
COTPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, AJICKTPOJBIDKYIIAs Cuia, paboTa TOKa,
WHIYKIUST MarHUTHOTO TMoOJsi, cwia Awmmepa, cuia JlopeHiia, MHIYKTHBHOCTb
KaTYIIKW, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEepHoJ M YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsij M CWjla TOKa B MpOIEecce
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TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWU, (OKYCHOE pACCTOSHUE U
ONTHYECKAs CWUJia JIMH3BI, MPU OMHCAHWHA TMPABUIBLHO TPAKTOBATH (PU3HMUECKHI
CMBICI UCIIOJb3YEMbIX BEJIMYMH, HMX OOO3HAUYEHUS W EIUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJINYNHAMU;

OMUCHIBATh HW3YUYCHHBIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3NYecKrue BEJIMYMHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W EIMHMIIbI, YKa3bIBaTh (POPMYJIBI,
CBS3BIBAIONTUE JAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISITH 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3MUYECKHE TMPOIECChl U SBJICHUSA, UCIOJIb3Ys (PU3UUECKHE
3aKOHBI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI NOCJIEI0BATENBHOTO U MAPaJIeIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH J[xoyns—JIeHma, 3aKOH 3IEKTPOMArHUTHOU
WHYKIINH, 3aKOH MPSMOJUHEUHOTO PacpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa M Portorddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPAaHEHUs
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOr0 4uCia, mocrynartel bopa,
3aKOH PAaIMOAKTUBHOTO pacmaja, Mpu 3TOM pasjinyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIlbI, OOJACTH)
MIPUMEHUMOCTH;

ONPENIENATh HANIPABICHUE BEKTOPA UHAYKIIMH MAarHUTHOTO TOJISI TPOBOIHHUKA
C TOKOM, CUJIbl AMIriepa u cuibl JIopeHna;

CTPOMTh UM OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW: MNpPHU 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJIUTH OMBIT U
bopMyIUpOBaThH BBIBOHI,

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHHS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH  (DU3WYECKUX BEJIUYUH C HCIOJb30BaHUEM
OPSAMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYMPOBATh YCTAHOBKY, (PHKCHpPOBATH
pE3yNbTAaThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIUYWH B BHUJE TAOIUIl U
rpaduKoB, AeaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBAHNUS;
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co0oaTh mpaBuia 0€30MacHOTO Tpy/Ja MPH MPOBEICHUH HCCIIEOBAHUNA B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JIESITEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000py10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCTIONB3YS (hPHU3UUECKHe 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 33/1a4U
BbIOHpaTh (PU3UUECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BETUYMHBI U (POPMYIIBI,
HEeoOXoauMble Jisi €€ pelleHUs, TPOBOAUTh PacUYEThl M OICHUBATH PEaJIbHOCTh
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIMYMHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JOTUYECKU HEMPOTUBOPEUUBYIO
LETIOYKY PACCYKIECHHM C ONOPOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nYecKue SIBICHNUS;

UCIONB30BaTh  MpPU  pPELIEHUH  y4uyeOHBIX  3aJady  COBPEMEHHBIE
MH(POPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U NIPEICTABJICHUS YUYEOHOW W Hay4YHO-TIONMYJIIPHON MH(GOPMALIMH, MOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHAJIM3UPOBATH MOIYyYaeMYI0 HH(POpMaLHIO;

OOBSACHATh NPUHIUIOBI JCHCTBUA MAalIMH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacCHOIO UCHOJIb30BaHUS B MOBCEIHEBHON
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIEr0 MHpA, B pPa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UMKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 0€30MacHOCTU MPU OOpallleHUH ¢ MpUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, NI COXPAHEHHUS 3J0POBbS M COOJIOJEHUS HOPM SKOJIOTHYECKOIrO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TpyHHe C BBINOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TPyHNbl, PaLUOHAIBHO pACHpPElesITh OOS3aHHOCTU U
IJJAHUPOBATH JEATEIBbHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE paCCMAaTPUBAEMOM IPOOIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounvecTBO JJIeKTPOHHbIE
4acoB unppoBbIie
HanmeHnoBanme (ungpp )
Ne oOpa3oBaTe/ibHbIE .
pa3/ieJioB M TeM Bocnurarte/ibHbIH KOMIIOHEHT
n/n pecypcbl/
nporpamMmmsl Bceero
odopynoBanusi TP
Paznen 1. PU3UKA U METO/JAbI HAYYHOI'O IO3HAHUSA
AKTHBHU3aI[UU TI03HABATEIILHON JEATEILHOCTH 00YJarOIINXCS.
bubmmorexa [JOK BkitroueHre B ypoK UTPOBBIX HPOLEYP, KOTOPHIE IIOMOTAl0T
https://m.edsoo.ru/7f41bf72 P P Up P, p .
®dusnKa 1 METObI NOJIep>KaTh MOTHBAILIMIO JETEH K MOTYYCHUIO 3HAHHIA,
1.1 2 [udposas nabopaTopus .
HAYYHOTO TTO3HAHUS o dusue HAJIQ)KMBAHUIO TIO3UTUBHBIX MEXJIMYHOCTHBIX OTHOIICHUH B Ki1acce,
o Uk
MIOMOTal0T YCTAaHOBJIEHUIO J0OpOKeIaTesIbHON aTMOC(EphI BO
BpeMs ypoka
Hroro mo pazueny 2
Pa3znen 2. MEXAHUKA
Vcrionp30BaHne BOCIUTATEEHBIX BO3MOKHOCTEH COIEPIKaHUS
bubmmorexa [JOK €OHOTO MpeMeTa 4epe3 IEMOHCTPAIINIO AETSIM IPUMEPOB
https://m.edsoo0.ru/7f41bf72 5 P P P PUMEP
OTBETCTBEHHOTO, TPAKTAHCKOTO TIOBEJICHHS, TIPOSIBIICHHSI
2.1 Kunemartuka 5 [Mudposas nadboparopust 1P 1P
YeJIOBEKOIIO0US U J0OPOCEpACUHOCTH, Yepe3 noadop
1o ¢usuke
COOTBETCTBYIOIIMX TEKCTOB JJISl UTCHMS, 3a1a4 JIIsl peleHMs,
KEMCOB U TUCKYCCHUI
but6mmorexa [JOK .
Vcrionp30BaHne BOCIUTATEEHBIX BO3MOKHOCTEH COIepPIKaHUs
https://m.edsoo0.ru/7f41bf72
2.2 Junamuka 7 y4eOHOro MpeaMeTa Yepe3 JEMOHCTPALIUIO JIETSIM MPUMEPOB
[Tudposas nadbopaTopus
OTBETCTBEHHOTO, I'PAKTAHCKOTO MOBECHHS, TIPOSIBIICHUS
o ¢pusnKe
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YeIIOBEKOIIOOUS U JOOPOCEPICIHOCTH, Yepe3 moadop
COOTBETCTBYIOIIUX TEKCTOB JIJISl UTCHHS, 3a71a4 JIJIsl PEIICHHS,
KEHCOB U IUCKYCCUH

53 3aKOHBI COXpaHEHUS B 6 bubnuoreka [JOK
' MEXaHHUKE https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
bubmuoreka [JOK
OcHoBbI https://m.edsoo.ru/7f41bf72 ~ BxitoueHue B ypoK UTPOBBIX MPOLIENYP, KOTOPHIE TOMOTal0T
3.1 MOJIEKYJISIPHO- 9 [udposas nabopaTopus MoJ/IepKaTh MOTHBAIMIO JIETEH K MOTYyYEHUIO 3HAHUH,
KHHETHYECKON TEOPUHU o usuke HaJa)XMBAHUIO MIO3UTUBHBIX MEKJINYHOCTHBIX OTHOIIICHHH B KJIacce.
bu6mmoreka [JOK
0 https://m.edsoo.ru/7f41bf72 = BxirodeHune B ypOK UTPOBBIX MPOIEAYP, KOTOPBIE TOMOTAIOT
CHOBBI
3.2 10 [Hudposas nabopaTopus Mo/IepKaTh MOTHBAIUIO JIETEH K MOTYyYEHUIO 3HAHUH,
TEPMOTUHAMUKH
pMOAL o pusuke HATAKUBAHUIO MTO3UTUBHBIX MEKIIMIHOCTHBIX OTHOIIIEHUH B Ki1acce.
ArperatHbie BxirrodeHune B ypok HTPOBBIX MPOIIETYP, KOTOPHIE ITOMOTA0T
3.3 COCTOSIHUSI BEILIECTBA 5 bubmmorexa [TOK MOIepKaTh MOTHUBAIIAIO JETEN K MOIYUYEHUIO 3HAHUIT
' ' https://m.edso0.ru/7f41bf72 P ya .
da30BbIC IEPEXO/IBI HATKUBAHUIO MTO3UTUBHBIX MEXIMYHOCTHBIX OTHOIIIEHUH B Kiacce.
Hroro no pazneny 24

Paspnen 4. JIEKTPOANHAMUKA

4.1

DnexTpocTaThKa 10

but6mmorekxa [IOK
https://m.edsoo.ru/7f41bf72

[Tudposas nadbopaTopus
1o ¢pusnKe

WMHumupoBaHue U MOIepiKKa HCCIIeI0BATEIbCKON e TeIbHOCTH
IIKOJILHUKOB MTOMOTaeT MPHUOOPECTH HABBIK CAMOCTOSITETLHOTO
pEIIeHUs TEOPETHUECKOH MpoOIeMbl, 0POPMIICHHUST COOCTBEHHBIX
UJIeH, HABBIK YBAKUTEIHHOTO OTHOIICHUS K Uy)KUM UACSIM
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ITocTosHHEBINI

SJICKTpI/I‘IeCKI/Iﬁ TOK.

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72

I/IHI/IHI/II/IpOBaHI/IC " IOAJACPIKKA HCCHGHOB&TCHLCKOﬁ JCATCIIBHOCTH
MIKOJIBHHUKOB IIOMOI'acT HpI/IO6peCTI/I HaBBIK CaMOCTOATCIBHOI'O

4.2 12 [Mudposast maboparopust .
Toku B pa3nu4HbIX o dsuKe peLICHHS TEOPETUYECKOM MPoOIeMbl, 0popMIIeHHS COOCTBEHHBIX
cpenax U/Iel, HABBIK YBAXKUTEIBHOTO OTHOIICHHUS K UyXKUM HJESIM
Uroro no pazgeny 22
PezepBHOE Bpemst 2
OBLIEE KOJIMYECTBO 68
YACOB I1O I[TPOI'PAMME
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11 KJIACC

KosmnyecTtBO  JJieKTpPOHHBIE
4acoB (uudpoBbie)
Ne HaumenoBanue pa3jaesioB bp .
oOpa3oBaTe/ibHbIE Bocnurare/JbHbIA KOMIIOHEHT
n/m | TeM NPorpaMmmbl
Bcero pecypebt/
odopynoBanusi TP
Pazpen 1. JIEKTPOINHAMUKA
AKTHUBU3AIIUU TTO3HABATEIHLHOM JIESITEIIBHOCTA 00YyJarOIInXCsl.
Bxitouenue B ypok UTPOBBIX IPOLEAYP, KOTOPHIE TOMOTAOT
NoJ/JiepKaTh MOTUBALMIO JETEH K MOJIYYEHUIO 3HAaHUH,
bubnuotexa [HOK .
HaJIAXKMBAHUIO TTO3UTUBHBIX MEXKIMYHOCTHBIX OTHOIIECHUN B
MaruutHoe moe. https://m.edsoo.ru/7f41c97c 5
KJIacce, MOMOTal0T YCTAaHOBJICHUIO JOOpOXKeNaTeIbHOU
11 DNIeKTpOMarHuTHas 11 [udposas maboparopus
aTMocdepsl BO BpeMs ypoka
WHIYKITHS o gusuke
Bxtouenue B ypok UTPOBBIX TTPOLIETYP, KOTOPHIE TOMOTAIOT
Mo epKaTh MOTUBALIMIO IETEN K MOJYYCHUIO 3HAHUM,
HaJQ)XKUBAHUIO TTO3UTUBHBIX MEKJIUYHOCTHBIX OTHOIIICHHH B
KJ1acce.
Hroro no pazneny 11

Paszpen 2. KOJIEBAHUA U BOJIHBI

Mexanuueckue n

bubnuoreka [IOK
https://m.edsoo.ru/7f41c97c

AKTHBU3AIUU TTO3HABATEILHOMN JIESITEIbHOCTH 00YyJarOIIXCsl.
BxiroueHue B ypok UTPOBBIX HNPOLIEAYP, KOTOPbIE TOMOTAIOT
Mo epKaTh MOTUBAIMIO IETEN K MOJYYCHUIO 3HAHUM,

2.1 SJIEKTPOMAarHUTHBIC 9 [udposas 1a00PaTOPUs  yajaKUBaHKIO TO3UTHBHBIX MEXIMIHOCTHBIX OTHOLIEHNIT B
KOJIeOaH s 1o usnke KJ1acce, IOMOTal0T YCTaHOBIICHHUIO 100OpOKeIaTeIbHON
aTMochepsl BO BpeMs ypoka
2.2 MexaHnuueckue u ) bubmmoreka [JOK Bxtouenue B ypok UTPOBBIX POLETYP, KOTOPHIE TOMOTAIOT
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ANEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41c97¢ = mommepkaTh MOTHBAIMIO JE€TEH K MOIYUYCHHUIO 3HAHHT,

udposas 1ab0paTopust  HagaKMBAHMIO O3UTUBHBIX MEKINYHOCTHBIX OTHOIICHUH B
o gusuke KJ1acce.

Hcnons30BaHue BOCIIUTATEIBHBIX BO3MOXKHOCTEH COACPIKaHUSA

bubmmorexa LIOK eOHOro TIpeMeTa yepe3 IeMOHCTPAIUIO ASTSIM IPUMEPOB
https://m.edsoo.ru/7f41c97c i P P P pHMEp
OTBE€TCTBCHHOI'O, I'PAXKAAHCKOI'O ITIOBCACHU S, ITPOABIICHUA
2.3 Ontuka 10 Hudposas madboparopust P P
YEJIOBEKOJIIOOHS M T0OPOCEPACUHOCTH, Yepe3 noaoop
1o Gpu3uKe

COOTBETCTBYIOIIUX TEKCTOB I YTCHHUS, 3a]1a4 JIsl PEIICHUS,
KEICOB U IUCKYCCUI

Uroro no pazneny 24

Pazgexn 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTHU

Hcnons3oBanre BOCIUTATENBHBIX BO3MOKHOCTEH COICpIKAHUS
bubmmorexa [JOK €OHOro MpeaMeTa 4epe3 IEMOHCTPAIUIO IETSIM MPUMEPOB
. https://m.edsoo.ru/7f41c97c yi
OCHOBBI CTICITHATHLHOM OTBETCTBEHHOTO, TPAYKJAHCKOTO ITOBEICHHUSI, TPOSIBJICHUS
3.1 4 Hudposas nadboparopust
TEOPHUH OTHOCUTEIHHOCTH o YEJIOBEKOJIIOOHS M TOOPOCEPACUHOCTH, Yepe3 moaoop
1o ¢pusmke
COOTBETCTBYIOIIMX TEKCTOB JIJIsl YTEHUS, 3a]1a4 JIJISl PEILICHUS,
KEHCOB U TUCKYCCHUU
Hroro no pazneny 4
Pa3nen 4. KBAHTOBAS ®U3UKA
Bxrouenune B ypok UTPOBBIX ITPOLIETYP, KOTOPHIE TTOMOTAIOT
N bubnmoreka [JOK Mo epKaTh MOTUBAIIMIO IETEN K MOJYYCHUIO 3HAHUM,
OeMEHTBI KBAaHTOBOM .
4.1 6 https://m.edsoo.ru/7f41c97¢c  HagaXUBAHUIO MO3UTHBHBIX MEKITUNIHOCTHBIX OTHOIIICHUHA B
OTITHKHU .
KJIacce, MOMOTalOT YCTAaHOBJICHUIO TOOpOKeIaTeTbHOU
aTMocdepsl BO BpeMs ypoKa.
49 C 4 bubmmoreka [JOK BxuroueHre B ypok UTPOBBIX MPOLIETYP, KOTOPbIE TOMOTal0T
. TpOEHHE aToMa . .
p https://m.edsoo.ru/7f41c97c  moaaepkaTh MOTHUBAIIMIO JETEH K TIOJYICHHUIO 3HAHHM,
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HaJQ)XUBAHUIO TTO3UTUBHBIX MEKJIMYHOCTHBIX OTHOIIICHHH B
KJIacce, MOMOTaloT YCTaHOBJICHUIO TOOpOKenaTeIbHON
aTMochepsl BO BpeMs ypoKa.

Bxirouenue B ypok UIpOBBIX IIPOLELYP, KOTOPBIE IOMOTAOT

bu6nmmoreka [IOK MOJJEPKaTh MOTUBALMIO IETEN K IMOJYYEHUIO 3HAHUM,
4.3 ATOMHOE SApO 5 https://m.edso0.ru/7f41c97c  HanaXMBAHUIO NO3UTUBHBIX MEXKIUYHOCTHBIX OTHOLIEHUN B
KJIacce, MOMOTaloT YCTaHOBJICHUIO TOOpOsKeIaTeIbHOM
aTMochepsl BO BpeMs ypoKa.
Uroro no pazneny 15
Paszpen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKUN
bubmuorexa [JOK NuunmunpoBanue u nojaepxKKa UCCaeA0BaTeIbCKOM
https://m.edsoo.ru/7f41c97¢c  nesATENPHOCTH MIKOJILHUKOB MOMOTAET MPHUOOPECTH HABBIK
DneMEeHTBl aCTPOHOMUU U .
5.1 P 7 Hudposas nabopartopus CaMOCTOSTEJILHOTO PEIICHUSI TEOPETUUYECKON TTPOOIIEMBI,
acTpOPU3UKU 8
p no ¢uzuke odopmiieHHs COOCTBEHHBIX UACH, HABBIK YBAXKUTEIHHOTO
OTHOILIEHHUSA K Uy>KUM HESIM
Hroro no pazneny 7

Pa3nesn 6. OBOBIIAIOIIEE TIOBTOPEHHUE

bu6nuoreka [IOK
https://m.edsoo.ru/7f41c97c

AKTHUBU3AIIUHU TTO3HABATEILHOM JIESITEIIbBHOCTH 00YJaroIIXCsl.
BxuroueHue B ypok UTPOBBIX MPOLENYP, KOTOPbIE IOMOTAIOT
MOoJepKaTh MOTUBAIMIO IETEN K MOJYYCHUIO 3HAHUM,

6.1 Obo0maroriee MOBTOPEHNE 4 Hudposas nadboparopust .
o HaJIQ)KUBaHUIO TIO3UTHBHBIX MEXJIMYHOCTHBIX OTHOIICHUH B
1o (puU3NKe
KJIacce, IOMOTal0T YCTaHOBIICHHUIO T0OpOKeNaTeIbHOM
arMoc(epbl BO BpeMsi ypoka
Hroro no pazneny 4
PesepBHOE Bpems 3
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OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

68
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

JleMOHCTpUpOBaT, Ha TpPUMEpPax poJib M MecTo (UMK B
(hopMUPOBaHUHM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHON TEXHUKHU U TEXHOJIOTMM, B MPAKTUYECKON AEATEIbHOCTH

moaei

10.2

Y4YuTBIBaTh TPAHUIIBI IPUMEHEHUS U3YYCHHBIX (U3NIECKUX MOIECTICH:
MaTepualbHas TOYKa, MHEpLUalbHAas CHCTeMa OTCYETa, aOCOJIIOTHO
TBEPOE TEJO, UCAIBbHBIN I'a3; MOAEIN CTPOEHUS I'a30B, )KUIKOCTEN 1
TBEPABIX TEJ, TOYEYHBIM JIIEKTPUYECKUN 3aps] — IpU PEUICHUH

¢bu3nveckux 3a1aq

10.3

10.4

Pacnio3naBath (usnueckue siBieHUs (IPOIECCH) U OOBICHATh X Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJISIPHO-KUHETUUYECKOU Teopuu
CTpPOCHMsI BELIECTBA U  DJIEKTPOJUHAMHKHU: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPsIMOJIMHEHHOE JBUXKEHHE, CBOOOJHOE MajeHue
T€Jd, JABWKEHHE IO OKPY)XHOCTHU, WHEpLUs, B3aUMOJCICTBUE TEIN;
mupdy3usi, OpOYHOBCKOE JBHUIXKEHUE, CTPOCHHE KHUAKOCTEH U
TBEPABIX  TeN, U3MeHeHHe oObéMa Tel TMpU  HarpeBaHUU
(oxJlaXk1eHnHn), TeIJIOBOE paBHOBECHE, HCIApEHHEe, KOHJEeHCcalus,
IJIaBJI€HUE, KpUCTAJUIM3allMsl, KHUIIEHHE, BIAXHOCTh BO3]yXa,
MOBBIIICHNUE JAaBJICHUS ra3a Py €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAYy I[apaMeTpaMH COCTOSIHMSI Ta3a B M30IpoLeccax;

QJICKTpU3anus T, B3aUMOJICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHWYECKOE JIBWKEHME, HCMONb3ys (U3NYEecKHe
BEJIMYUHBL: KOOPIHMHATA, IIyTh, MEPEMELIEHUE, CKOPOCThb, YCKOPEHHUE,
Macca Tella, CWIa, WMIYJIbC Tella, KWUHETUYEeCKas DHEPIrus,
MOTEHIMaJbHasE OSHEprHs, MeXaHudeckas paboTa, MexaHU4yecKas
MOIITHOCTh; TIPY ONMHMCAHUH MPABUIIBHO TPAKTOBATh (PU3NUECKUNA CMBICIT
HCIOJIb3YEMBIX BEJIWYMH, MX OOO3HAUYEHHS M EIUHMIIBI, HAXOIUTh
(hopMyIIbl, CBSI3bIBAIONINE JAHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU

BCINMYMHaMU

10.5

OnuceiBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA TE€I U TEILUIOBBIC
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10.6

10.7

10.8

SIBIICHUSI, UCHOJBb3ys (U3MUYECKUE BEJIMYMHBI: JIaBJICHHE Tasa,
TEMIEpaTypa, CPEAHsSI KHHETUYECKas DJHEPIrHs XaOTHUYECKOIo
JBYDKCHHSI MOJICKYJ, CpEIHEKBaJpaTH4Has CKOPOCTb MOJICKY,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSS  JHeprusi, pabora rasa,
KO3(pPUIIMEHT TOJIE3HOrO0 JCWCTBUS TEIJIOBOTO JBUTATENS;, MU
OMHUCAaHUU MPaBHIIbHO TPaKTOBATh busnueckuit CMBICIT
UCTIOJIb3yEMbIX BEJIUYHMH, UX O0O3HAYEHUS W CIMHHUIbI, HAXOIUTh
(bopMyIIbl, CBS3BIBAIOIINE JAHHYIO PU3HUUECKYIO BETHUYNHY C APYTHMHU

BCIIMYHUHAM

OnuceiBaTh H3y4YeHHBbIE JJEKTPUUECKHE CBOWCTBAa BeIIECTBA U
JNEKTPUYECKUE  SIBIICHUsI  (MPOILECCHI), HCIONB3ys  (hU3UYECKHe
BEJINYUHBI: NEKTPUYECKUN  3apsif, AJIEKTPUYECKOE  TIOJIE,
HanpspKEHHOCTh  TMOJIA, TMOTEHIMAN, Pa3HOCTh MOTEHILUAJIOB; MpH
OMMCAaHUU MPABWILHO TPAKTOBATh (PU3UYECKUI CMBICI HCIIOJIb3yEeMbIX
BETMYMH, WX OOO3HAYCHHS W CJWHUIIBI;, YyKa3bIBaTh (OPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (DU3UYECKYI0 BEIWYMHY C JAPYTUMHU

BCINYMNHaMN

aHaJIM3UpoBaTh (PU3MUYECKHE TMPOLECChl M SABJICHMS, HCHOIb3Ys
¢u3nyeckye 3aKOHbI U MIPUHLMUIIBL: 3aKOH BCEMUPHOTO TAroTenus, I, 1l
u Il 3axonsl HploTOHA, 3aKOH COXPAaHEHUS MEXaHUUYECKON IHEpPIruH,
3aKOH COXPaHEHMsI UMITYJIbCa, IPUHLUI CYNEPIIO3ULIUN CUJI, TPUHLIUIT
paBHOIIPAaBUS MHEPLUUANBHBIX CHUCTEM OTCUYE€Ta;  MOJIEKYISPHO-
KMHETUYECKYIO TEOPHUIO CTPOCHHUS BELIECTBA, a30BBbIE 3aKOHBI, CBS3b
CpeIHEell KUHETHMYECKON SHEpPruu TEIIOBOTO JBUKEHMSI MOJIEKYT C
aOCOJIIOTHOM TEeMITepaTypoil, MEepBBIA 3aKOH TEPMOJMHAMHUKH, 3aKOH
COXPAaHEHHs DJJIEKTPUUYECKOro 3apsaa, 3akoH KymoHa; mnpu sToM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4ecKoe

BBIPAKEHHUE U YCIIOBUS (TPaHMIIbl, 00JIaCTH) MPUMEHUMOCTHU
OOBACHATh OCHOBHBIC MPHUHIIUIBI JCUCTBUS MAIWH, MPUOOPOB U

TEXHUYECKUX YCTPOMCTB; pa3ivyaTh yCJIOBHS MX 0€30IacHOro

HCIIOJIb30BAaHUS B ITIOBCEIHEBHOM KU3HU

10.9

BBINOTHATE SKCIEPUMEHTHI 110 UCCIAEAOBAHUIO (PU3NUECKUX SIBJICHUN U
MPOIIECCOB C MCMOJb30BAaHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUI; NpU
3ToM (QOpMYIHpPOBaTh MpodiieMy (3a7ady) W THUNOTE3Y Y4eOHOro
IKCTIEPUMEHTA, coduparh  YCTaHOBKY M3  MPEJIOKEHHOIO

00opynoBaHusl, MPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBOBI

10.10

OCYIHCCTBJ'IHTB MpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (i)I/ISI/I‘-IeCKI/IX

BEJIMYMH; MpPHU 3TOM BBIOMpATh ONTUMAJbHBINA CIIOCO0 H3MEpPEHHs U
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HCIIOJIB30BaTh N3BCCTHHIC METO/IbI OICHKN HOFpGHIHOCTGfI I/I3MepeHHI>'I

10.11

10.12

UccnenoBaTh 3aBUCUMOCTH MeXAYy (QU3NYECKUMHU BEJIMYMHAMH C
HCIIOIIB30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (PUKCHpOBaTh pe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH
(bu3MyYecKUX BEIMYHUH B BUE TAOIUI U rpaduKoB, AeIaTh BHIBOABI 11O

pe3yibTaTaM UCCICI0BaHUA

CobmromaTe mpaBmiia  0O€30MAacCHOTO  Tpyda TPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOro O3KCIEpHUMEHTa, Y4eOHO-
HCCIIEIOBATENIBCKOW M MPOECKTHOM JEATEIIBHOCTH C HMCIOJIb30BaHUEM

M3MEpUTENBHBIX YCTPOUCTB U 1a00paTOpHOTO 000PYy10BaHUS

10.13

Pemate pacuérHple 3aa4M C SIBHO 33JaHHON (pU3MUECKOW MOJIENbIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M INPHUHIMIIBI, HA OCHOBE aHalIM3a
yCIOBUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢du3nueckrue BENWYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUS,
IIpOBOAWTD paCLIéTBI M OOCHHUBATH PCAJIBbHOCTD MOJIYYCHHOI'O 3HAUCHUA

(bu3nUecKoil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4u: BBICTPAUBATDb JJOIT'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUKY paccy;xneHHﬁ C OHOpOﬁ Ha HN3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)1/131/III€CKI/I€ SABJICHUSA

Hcnonp3oBaTe MHpU  pelICHMH YY4eOHBIX 3aJady  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTUH JUISI TIOHWCKA, CTPYKTYpUPOBaHUS,
UHTEpIpeTalMl W NPEJACTABICHUS y4eOHOM U HAy4YHO-TIOMYJISIPHOM
uHpOpMalUY, NOJYYEHHOM M3 Pa3IUYHBIX MCTOUYHUKOB; KPUTHUUYECKH

AHAIIU3UPOBATH MMOJIY4aCMYHO I/IH(I)OpMaI_II/IIO

[IpuBoAMTH TpHUMEpHI BKJIaJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE HPOIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

Hcnonp3oBaTth TeopeTndyeckue 3HaHUSA MO (U3MKE B IMOBCEAHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIlleHUH ¢ IpudopaMu
U TEXHUYECKUMH YCTPOHCTBAMHM, JJsi COXpPAHEHUs 3I0pPOBbS U
COOJIIO/ICHHSI HOPM 3KOJIOTMYECKOI0 MIOBEACHUS B OKpYXKarollel cpene
PaGoTtath B rpymnme ¢ BBINOJIHEHUEM PA3JIUYHBIX COLUANBHBIX POJIEH,
IUTAaHUPOBAaTh  paboOTy  TPYIIbI, PANUOHAIBHO  paCHpPENesATh
00s3aHHOCTH ¥ TUIAHUPOBATh JESATEIHHOCTh B HECTaHIAPTHBIX
CUTYaIUsX, aJeKBaTHO OIEHWBATh BKJAJ KaXXIOTO M3 YYaCTHUKOB

TPYIIBI B peLIeHHE pacCMaTPUBAEMON MTPOOIIEMBI
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11 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

111

11.2

JleMOHCTpHpOBAaTh Ha TMpUMEpax poib W MecTo (U3MKH B
(hopMUPOBAaHUM COBPEMEHHOM HAy4yHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHHUKH M TEXHOJIOTUH, B IPAKTUYECKOMN JESITEIIbHOCTH

JIO/IeH, IETOCTHOCTD U €IMHCTBO (PU3UYECKOM KapTUHBI MUPA
VY4uTBIBaTh I'PaHULIBI IPUMEHEHUS U3YYEHHBIX (PU3MYECKUX MOJeneil:
TOUEYHBIN AIEKTPUUECKUI 3apsij, AAepHas MOJENb aTOMa, HYKJIOHHAas

MOJIeJIb AaTOMHOTO SiApa MPH peIIeHN: (prU3nyecKux 3aaay

11.3

11.4

Pacnio3naBate ¢u3uueckue siBIeHUS (MIPOIECChl) U OOBSICHATh MX Ha
OCHOBE 3aKOHOB  DJJIEKTPOJWHAMUKA U  KBAHTOBOM  (PU3UKHU:
ANEKTpUYECKasi TMPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHOE  JCUCTBUS  TOKa, B3aUMO/IeiiCTBHE MarHuTOB,
9JIEKTPOMArHUTHAsE WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJIs Ha
MPOBOAHUK C TOKOM U MABMXKYIIMUWCA 3apsif, SJIEKTPOMArHUTHBIC
KojeOaHus W BOJIHBI, TPSMOJIMHEHHOE pacCHpOCTpaHEHUE CBETa,
OTpaXEHHE,  TNpeloMIIeHHe, HuHTephepeHIus, Aupakuus u
MOJISIPU3aLMsl CBETA, AMCIEPCUSl CBETA, (HOTORIEKTPUUYECKHH IPPEeKT
(boTtoapdexr), cBeTOBOE MaBieHHWE, BO3HUKHOBEHHE JIMHEHYATOTO
CIeKTpa aToMa BOJOpPOJA, €CTECTBEHHass W  HCKYCCTBEHHas

PAaaOaKTUBHOCTD

OmnwuceiBaTh  M3yYeHHBIE CBOMCTBAa  BelIeCTBA  (DJIEKTPHUECKUE,
MarHMTHbIE, ONTHYECKUE, DJIEKTPUUECKYIO0 MPOBOJAUMOCTb Pa3IUYHbBIX
Cpel) U DJIEKTPOMAarHUTHbIE sABJIEHUS (TPOIECCHI), HCIHOJb3Ys
¢usnyeckue  BEIMUYUHBI:  DJIEKTPUUYECKUM  3apsa, cuia  TOKa,
ANEKTPUYECKOE  HANpsKEHUE,  AJIEKTPUYECKOE  COMPOTUBIICHHE,
pasHocth moteHnmanos, JDJIC, pabora Toka, WHAYKIHS MarHUTHOTO
nosid, cuna Awmmnepa, cuia JlopeHIa, WHAYKTMBHOCTb KaTyILKH,
SHEPrus IEKTPUYECKOTO M MATHUTHOTO IIOJIEH, MEPHOJ] M 4YacToTa
KojeOaHuil B KojeOaTelbHOM KOHTYpE, 3aps]l U CHIa TOKa B Ipoliecce
rapMOHHYECKHUX 3JIEKTPOMAarHUTHBIX Kose0aHui, doxycHoe
paccTosiHuE U ONTHUYECKas CHJIAa JIMH3BIL, IPU ONHCAHUU IPAaBUIIBHO
TPAaKTOBaThb (PU3MUECKUI CMBICT HCIOJB3YEMbIX BEJIMYUH, HX
0003HaYeHMUsI U E€OUHMIBI; YyKa3blBaThb (OPMYJIbIL, CBSA3BIBAIOIINE

JTaHHYI0 (PU3MYECKYIO BETUUHUHY C JPYTUMU BETUYUHAMU
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11.5

11.6

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMPOLCCCHI, UCIIOJIb3Ys
(bmnqecxﬂe BCJIMYUHBI: CKOPOCTH JJICKTPOMATHUTHLIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrusd MU HMIIYJIBC (I)OTOHa, nepruoag
moaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX AOC€p, IIPU OIHMCAaHUH
IIpaBUJIbHO TPaKTOBATb (bl/ISI/I‘IeCKI/Iﬁ CMBICJT UCITIOJIb3YCMbIX BCJIMYHH,
nXx 0003HAUYCHUS H CAWHUIIBI, YKa3bIBaATb q)OpMy.]ILI, CBA3BIBAIOIIUC
JaHHYIO (bI/ISI/ILIeCKy}O BCIIMYMHY C IPYIrHMHU BCINYUHAMHU, BBIYHUCIIATH

3HAYCHUC (bHSH‘IGCKOfI BCJINYHHBI

Ananmu3upoBath (U3MYECKHE TPOLECCHl W SBICHHS, HCIIOIb3YS
¢usnveckue 3aKOHBl M OPUHIUNBL  3akoH Oma,  3aKOHBI
MOCJIEAOBATEIBHOTO M TMAapajIeIbHOIO COCIUHEHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHna, 3aKOH 3J1€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO PaclpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHHSI CBETA,
3aKOHBI ~ NPEJOMJICHUS  CBETa, ypaBHCHHE ODWHINTEHHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHUS JHEPTUU, 3aKOH COXPaHEHUs
UMITyJIbCA, 3aKOH COXPaHEHHUS OJCKTPUUECKOTO 3apsja, 3aKOH
COXpPaHGHHUsI  MacCOBOIO  YHWCJA, TMOCTYyNaTtel  bopa, 3akoH
palMOaKTUBHOTO pacmaja; TMpd O3TOM pa3indaTh CIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA, €r0 MaTEMAaTHYECKOE BBHIPAKCHUE M YCIOBHUS

(TpaHuIIBI, 001ACTH) TPUMEHUMOCTH

11.7

OHpeIleJISITI) HaIpaBJICHUC BCKTOpPAa HWHAYKIUMKW MArduTHOI'O I10JIA

IIPpOBOAHHKA C TOKOM, CHUJIbI AMnepa 1 CHUJIBIL HopeHua

11.8

Ctpouth ¥ ONHUCHIBATH HM300pa)X€HUE, CO3/aBAEMOE  ILJIOCKUM

3€pKaJioM, TOHKOW JIMH301

11.9

BBIOMHATE SKCIIEPUMEHTHI TI0 UCCIEI0BAHUI0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; TIpU
sToM (opmynaupoBaTh TmpobieMy (3amady) M TUIMOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  HPEAJIOKEHHOTO

O60py,Z[OBaHI/I$[, MMPOBOAUTD OIIBIT U (I)OpMy.]'II/IpOBaTL BBIBOJbI

11.10

11.11

OCYHICCTBJ'IS{TI) npsaMbIC W KOCBCHHBLIC H3MCPCHUSA (1)I/ISI/I‘~IGCKI/IX
BCJIMYHH, IIPU 3TOM BBI6I/IpaTB ONTHUMAIIBHBIM CIIOCO0 HU3MCPCHHUA U

HCIIOJIb30BaTh U3BCCTHHIC MCTO/IbI OIICHKHU HOFpeHIHOCTeﬁ H3MepeHHI>i

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYMH C UCIHOJIb30BAHUEM
NpSIMBIX ~ M3MEPEHWH; TMpPU ITOM KOHCTPYHMPOBAaTh YCTAHOBKY,
(¢uKkcupoBaTh pe3yJabTaThl IMOTYYEHHONM 3aBUCHUMOCTU (PU3UYECKUX
BEJIMYUH B BUJE TaOIMIl U TpadUKOB, JeNaTh BBIBOBI [0 pPe3ysibTaTaM

HUCCICIOBaHUA
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11.12

11.13

11.14

CobmomaTe mpaBuia 0Oe30MacHOTO Tpyna MpH  MPOBEICHUU
UCCIIEIOBAaHUH B paMKax ydeOHOTO OSKCIEpUMEHTa, YydeOHO-
HCCIIEI0BATENICKON M MPOEKTHOM AEATEIBHOCTH C MCIIOJIB30BAaHUEM

WU3MEPUTENIbHBIX YCTPONCTB U 1a00OPaTOPHOTO 000PYI0BAHUS

Pemarp pacuérHbie 3aayul ¢ SBHO 3aJaHHOU (DPU3MUECKON MOJEIbIO,
UCIONB3YSl (PU3MYECKUE 3aKOHBI M MPUHIUIBI, HA OCHOBE aHalu3a
yCIIOBUSL  3a/ladydl  BbIOMpaTh  (PU3MYECKYI0 MOJENb,  BBIICIATH
¢du3nueckre BENMUYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUs,
MIPOBOJIUTH PACUETHl U OLIEHUBATh PEATbHOCTh IOJTYYEHHOTO 3HAUYECHUS
(bu3nYecKoil BETUYNHBI

Pewate KaueCTBEHHbIE 3a/1a4u: BBICTPauBaTh  JIOTUYECKHU
HENPOTUBOPEUMUBYIO LEMOYKY PACCYKACHUN C OMOPOM HA U3yYEHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)1/131/III€CKI/I€ SABJICHUSA

11.15

11.16

Hcnonp30BaTh Mpu  pelIeHWH  YYEOHBIX 33aJa4  COBPEMEHHBIC
MH()OPMAIIMOHHBIC TEXHOJOTHH IS TIOWCKA, CTPYKTYPUPOBAHWS,
WHTEpIpETAllM W TPEJACTAaBICHUs y4eOHOW W HAYYHO-TIOMYJISPHOM
nH(OpMaLIUY, MOJYYEHHON U3 Pa3IUYHBIX MCTOUYHUKOB;, KPUTHUYECKU
aHAIM3UPOBATH IMOTYIaeMYIO HH(OPMAIIHIO

OOBACHATh MPUHIMIBI ACHCTBUS MAIIWH, TPUOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3iuyaTh YCJIOBUS MX O€30MaCHOTO HCIOJIb30BAaHUS B

HOBCCHHGBHOﬁ KHN3HU

11.17

11.18

[IpuBoauTh mpHUMEpHl BKJIala POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOT Hi

Hcnonb30BaTh TEOpeTHYECKHE 3HAHUSA MO (U3MKE B IOBCEAHEBHOM
KHU3HH 17151 o0ecriedeHns 6e30MacHOCTH Ipu 00palleHuH ¢ prudopamu
U TEXHUYECKUMH YCTPOWMCTBAMHM, JJIsI COXPAHEHUS 3I0POBBS W

cOOIIOICHUSI HOPM SKOJIOTMYECKOT0 MOBEJICHHUS B OKpPY Katollel cpefie

11.19

PaGorarh B rpymie ¢ BBIIOJHEHHEM DPA3JIMYHBIX COLMAIBHBIX pOJIEi,
IUIaHUpOBaTh ~ paboOTy  TpYINIbl,  pPalUOHAIBHO  PACHpENeNiTh
O053aHHOCTM M IUIAHUPOBATh  JIESATENBHOCTh B  HECTAHAAPTHBIX
CUTyallUsX, aJeKBaTHO OLEHMBATh BKJAJ KaXJIOr0 W3 YYaCTHHUKOB

TPYIIIBI B PELIEHUE paccMaTprUBaeMoil MpooIeMbl
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INPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon
pa3jaena

Kox npoBepsiemoro

3JIEMCEHTA

IIpoBepsieMble YJIeMEHTHI COAePKAHUSA

OU3NKA 1 METObI HAYYHOI'O [IO3HAHU A

1.1

®uzuka — Hayka o mnpupoje. Haydynbie
METOJbl TO3HAHUSI OKPYXKAIOIIETO MHpA.
Ponp skcnepuMeHTa ¥ TeopuH B Mpoliecce
MO3HAHMUS  MPUPOMABI.  DKCIEPUMEHT B

dbusuke

1.2

MopenupoBanue (U3NYECKUX SIBICHUU U
IIPOLIECCOB. Hayuneie TUIIOTE3bI.
®usnyeckue 3aKoHbl U Teopuu. ['paHuIibl
IPUMEHUMOCTH  (PU3MYECKMX  3aKOHOB.
[IpuHnun coorBercTBud. Pombp m  mecto
¢u3ukn B (HOPMUPOBAHUU COBPEMEHHOM
Hay4YHOW KapTHHBI MHpa, B IPAKTHYECKOU

JIeSTEILHOCTH JTI0AeH

MEXAHUKA

#iHPari#KMTHEMATHUKA

2.11

MexaHn4deckoe JABHIKCHUC.
OTHOCHUTENBHOCTh MEXaHHYCCKOTO

nBrkeHust. CucreMa orcuéra. TpaekTopus

2.1

2.12

[lepemerenue, CKOpOCTh (cpennsis
CKOpPOCTh, =~ MTHOBEHHas  CKOpPOCTh) |
YCKOpEHHE MaTepuallbHOW  TOYKH, HX
MPOEKIIUM HAa OCH CHCTEMBI KOOpPIUHAT.
CrnoxeHue TmepeMelleHHH | CIO0XKEHUe

CKOpOCTe

2.1.3

PaBrOoMmepHOE u PaBHOYCKOPEHHOE
npsMoiuHeitHoe  aBwkeHue.  ['paduxu

3aBUCHUMOCTH KOOpJAWHAT, CKOPOCTH,
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2.14

YCKOpEHHUsl, INyTH W  TepeMelleHUs
MaTepHaTbHOW TOYKH OT BPEMEHHU
CBobosHoe najienue. Y CKopeHue

CBOOOIHOTO MaJIcHUS

2.15

2.16

2.1.7

KpusonnHuelinoe nsuxeHue. PaBHOmepHOE
JBUKCHHE  MAaTE€PUAIbHOM  TOYKM IO
OKPY’>KHOCTH. YTJO0Bas CKOPOCTb, JTUHEHHAA
CKOpPOCTb. Ilepuon U 4acToTa.

LleHTpOCTPEMUTENILHOE YCKOPEHUE

TexHudeckue  yCTpOMCTBA:  CHUIOMETP,
JBUKCHHUE CHAps/OB, LEIHBIE U PEMEHHBIC
nepegadu

[IpakTnueckue paboTHL. Nsmepenue
MIHOBEHHON  ckopoctd.  MccienoBanue
COOTHOILIEHUS MEXy NyTSIMH,
IIPOMJCHHBIMU TEJIOM 3a I10CJIEI0BATEIbHbIC
paBHbIE  IPOMEXYTKM  BpEMEHU  IpHU
PaBHOYCKOPEHHOM JIBM)KEHUU C HAadaJIbHON
CKOPOCTBIO, paBHOW Hymw0. M3yuenue
JBUKCHMSI IIApUKa B BA3KOM JKHIKOCTH.
W3ydyenune nBuxkeHUs Tena, OpOLIEHHOTO

TOPHU30HTAJIBHO

2.2

#i#HPariH# IMHAMUKA

2.2.1

2.2.2

IIpunnun  orHocurensHOocTH  [amwites.
IIepBeii 3axkoH Hbrorona. Muepuunanbhble

CHUCTEMBI OTCUETA

Macca Tena. Cuna. [TpuHumn

CYNEPIO3UIUU CUIT

2.2.3

2.2.4

Bropoii 3akon HeroToHa i1 MmaTepualbHON
TOYKM B HMHEPIHUAIBHOW CHUCTEME OTCUETa
(UCO). Tperuit 3akoH HploToHa ans

MaTCpraJIbHBIX TOUCK

3akoH BcemMupHOro tsiaroreHusa. Cuia

TAXKCCTH. HCpBaH KOCMHYCCKasA CKOPOCTh.
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2.3

Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

2.2.7

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus
CKOJBKCHHS W CWIa TPEHHS IOKOS.
Koadpdpumment TPEHHUS. Cuna
CONPOTUBIICHHUS] TPH [BIDKEHHHM Tella B

KUIKOCTHU WUJIM I'a3c

HOCTyHaTeHBHOG n BpamaTCJIbHOC

JBIDKEHUE a0COJIIOTHO TBEPIOTO Tela

2.2.8

MoMeHT  cuibl  OTHOCHTEIBHO  OCH
BpameHus.  [lnedo  cunel.  YcioBus

paBHoBecus TBEpaoro tena B MCO

2.2.9

2.2.10

TexHuueckue YCTpOﬁCTBaZ IIOJIIHUITHHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[IpakTueckue paboTHI. N3yuenne
IBUKEHHsT ~ Opycka 1O  HaKJIOHHOM
IUIOCKOCTH TIOf JICHCTBHEM HECKOJIBKHX
cuin. HMccnenoBaHue 3aBUCHMOCTH — CHII
yIPYTOCTH, BO3HHUKAIOIIAX B
nepopMupyeMoil TNpYXHUHE M PE3UHOBOM
oOpasie, OT BEIWYUHBI WX Jedopmaruu.
HccnenoBanue yCIOBUH  paBHOBECHS

TBEP/OrO Tella, UMEIOIIETO OCh BPALECHUS

##Par###3AKOHBI COXPAHEHI S B MEXAHUKE

I/IMHYJ'ILC MaTepHaﬂBHOﬁ TOYKH, CHCTCMbI

2.3.1 MaTepUagbHBIX TOYeK. MMiynbc cuiibl u
N3MEHEHHE UMITyJIbCa Tella

232 3akoH coxpaHeHus wumnyiasca B HCO.

o PeakTuBHOE ABIKEHIE

2.3.3 PaGora cubl

234 MOIIHOCTE CHIIBI

235 Kunernueckass sHeprusi  MarepHaIbHON

o TOYKH. Teopema 0 KHHETUYECKON SHEPTUN

2.3.6 [Torennmansuas sHeprus. [loTeHnuanpHas
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3.1

JHEprus yIpyro ne(popMHUpPOBaHHON
npyxuHsl. lloreHnuanbHas »Heprus Tena

BOJIM3U IIOBEPXHOCTHU Semnn

HOTCHHI/IaJ'IBHBIe n HCIIOTCHIHUAJIBHBIC

cwibl. CBs3b Pa0bOTHl HEMOTEHIUATBHBIX

2.3.7 CHJI C U3MEHEHHEM MEXaHMYECKOW PHEpruu
CHCTEMBI  TeIl. 3aKkOH  COXpaHEHUs
MEXaHUYECKOM s3Heprun

2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHUS

239 TexHu4eckue ycTpoucTBa: JBUKEHUE PAKET,

- BOJIOMET, KOIIep, NPY>KUHHBIN HUCTOJIET

[Ipaktuyeckue paboTsl. M3yueHue cBs3u

23.10 CKOpOCTEH TeJ Tpu HEYNpYyroM yaape.

Hccnenoanue cBsA3M pa6OTBI CHJIBI C

H3MCHCHHEM MEXaHHMYECKOM OHCPIyuu TCjia

MOJIEKYJISAPHAS ®U3UKA 1 TEPMOAMHAMUKA
#H#Par###OCHOBbBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPUU

311

OCHOBHBIE ~ TOJIOXKEHUS  MOJIEKYJISIPHO-
KUHETHYECKOH  TEOpHH. BpoyHoBckoe
JBUKCHHUE. Huddyzus. Xapakrep
JBWDKEHUST W B3aMMOJICHCTBHSI  YaCTHI]

BCIICCTBA

3.1.2

Mogenu cTpoeHusl Tra30B, XUIKOCTEHM U
TBEPIABIX TE€T U OOBICHEHHE CBOMCTB

BEIIIECTBA HA OCHOBE 3THUX MOJeIIei

3.13

3.1.4

Macca wmonekyn. KomnnuecTBo BemiecTsa.
[TocTostHHass ABoraapo
TenmoBoe paBHOBecue. Temmeparypa u e€

n3mepenue. [lkana remneparyp Lienscus

3.15

Mopnens wuzneanbHoro rasa. (OCHOBHOE
yYpaBHEHUE MOJIEKYJIIPHO-KMHETHYECKOU

TCOpHUU UACAIILHOI'O Ir'a3a

3.1.6

AOconroTHass ~ Temmeparypa Kak — Mepa

cpenHeﬁ KUHETHYECKOM SHEPTHUU TCIIJIOBOT'O
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3.2

3.1.7

JBW>KEHUA yacTull raza. [llkana temneparyp
KenpBuna
VpaBnenue Kunamneiipona — Menpaeneesa.

3akon JlaapTOHA

3.1.8

l'azoBeie  3akoHbl.  M3ompomeccsl B
ueaIbHOM rase c HOCTOSIHHBIM
KOJIMYECTBOM BEILIECTBA: U30TepMa,

n30xopa, u3obapa

3.1.9

3.1.10

321

3.2.2

TexHuueckue  yCTpOWCTBA:  TEPMOMETD,

O6apometp

[Ipaktuyeckue padotel. M3mepeHne mMacchl
BO3yXa B KJIACCHOM KOMHare.
Hccnenosanue 3aBUCHUMOCTU MEXKITY
napaMeTpamMM COCTOSIHUSL ~ Pa3peKEHHOIO

rasa
OCHOBbI TEPMOJAMHAMUKHN

TepmoanHamuueckas cucreMa. BHyTpeHH:sA
JHEPrusl TEPMOAMHAMHUYECKOM CHCTEMBI U

CITOCOOBI €€ N3MEHEHUSI
KonnuectBo TEIUIOTHI u paborTa.
BnyTtpennss DHEPIUA OJHOATOMHOI'O

NACAJIBHOIO ra3a

3.2.3

Bunel temonepenaun: TEIIONPOBOAHOCTD,
KOHBEKIIMs, H3IydeHue. TermroémMkocTb
Tena. YaenpHas TEIUIOEMKOCTh BELIECTBA.
Pacuér  konmuuecTBa  TEMJIOTHI  IpH

TCIIIoepeaadc

3.24

3.25

ITepsbiit 3aKOH TEPMOJMHAMUKH.
[Ipumenenue IIEpBOro 3aKOHA
TEPMOJUHAMUKHU K U30IIpoLeCcCcaM.
I'padmueckas unTepnperanus paboThl ra3a

Tennossle MammHbl. [IpuHOKNBL KeWCTBUS

TCIIJIOBBIX MalllvH. Hp606p330BaHI/ISI

OHCPIrun B TCIIJIOBBIX MalllMHax.
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3.3

Koaddurnment nonesnoro aeicTeus (manee
— KII1) rermosoit mamuuel. Hukn Kapuo u
ero KII/]

Bropoii 3aKOH TEPMOJIMHAMUKH.
326 HeobOpatumocTs mpolieccoB B MPUPOJIE.
o TennoBble  ABUTATENH.  DKOJIOTMYECKUE
MPOOJIEMBI TETLIOIHEPTETUKH
TexHuueckue  yCTpOWCTBA:  JIBUTaTellb
3.2.7 BHYTPEHHETO CrOpaHusl, ObITOBOM
XOJIOAWIBHUK, KOHAULUOHED
328 IIpakTuueckue paboTHI. H3mepenue

YAEIBHON TEIIIOEMKOCTH

###Par###AT'PEI’ATHBIE COCTOSAHMA BEILIECBA. ®A30BBIE

ITEPEXO/IbI

33.1

3.3.2

ITapooOpazoBanue u KOH/ICHCALIMsL.
Hcnapenne u kunenue. YpaenpHas TEIUIOTa
napooOpa3oBaHusl. 3aBUCUMOCTh

TEMIICPATYpPhI KUIICHUA OT AAaBJICHUSA

AOCOIIIOTHAA U OTHOCHUTENbHAA BIIAXKHOCTH

BO31yXxa. HachleHHslii map

3.33

Teépmoe Teno. Kpucrammmueckue u
amop¢Hble Tena. AHH30TPOIUS CBOWCTB
KpuCTaJlJIOB. )KI/II[KI/IG KpHUCTaJJIbI.

COBpCMeHHBIC MaTcepHuaJibl

3.34

3.35

3.3.6

3.3.7

[InaBneHne u Kpucramnuzauus. Y JIenbHas
TeruioTa miasiaeHus. Cyonumanus
VYpaBHeHMe TeI0BOro 6anaHca
TexHudeckue yCTpOMCTBA: TUTPOMETP U
IICUXPOMETP,  KaJOPUMETP, TEXHOJIOIHH
MOJIy4E€HHUsI COBPEMEHHBIX MaTepuasoB, B
TOM qucie HaHOMAaTEpHaJIOB, u
HaHOTEXHOJIOTUU

[IpakTnueckue paboTHL. N3mepenune

BJIA’JKHOCTHU BO3yXa
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SJIEKTPOAMHAMUKA

##HParf#OJIEKTPOCTATHUKA

Onexkrpuzauust Tel. OJIEKTPUUECKUN 3apsil.

411 JIBa BUJ1a SIEKTPUUECKUX 3aps/I0B
[IpoBoaHMKH, JUAJIEKTPUKU u
4.1.2
MIOJIYTIIPOBOIHUKH
4.1.3 3aK0OH COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
4.1.4 B3aumopeiictBue 3apsanoB. 3akon Kynona
Onexrpuueckoe mnone. HanpsxkéHHocTh
A1 3IEKTPUUYECKOTO OJISL. [IpuHnun
o cynepro3uiui. JIMHUM — HANPSHKEHHOCTH
3JEKTPUUYECKOTO MOJIS
416 PaGotra cun 3reKTPOCTaTUYECKOTO TOJS.
4.1 o [Torennman. Pa3HoOCTh MOTEHIIMATIOB
[IpoBOAHMKY U AUBJIEKTPUKU B TOCTOSTHHOM
4.1.7 JJEKTPUYECKOM moJe. Jludnexrpuyeckas
MIPOHUIIAEMOCTb
DIEKTPOEMKOCTb. Konpencarop.
41.8 DNeKTPOEMKOCTh TUIOCKOTO KOHJIEHCATOopa.
DHeprus 3apsyKEHHOI0 KOHJIEHCAaTopa
TexHnueckue ycTpOHCTBA: 3JIEKTPOCKOIL,
419 ANEKTPOMETP, AIEKTPOCTATUYECKAs 3alUTa,
o 3a3eMJICHHE 3JIEKTPONPUOOPOB,
KOHJEHCATOP, KCEPOKC, CTPYHHBIN MPUHTEP
[IpakTnueckue paboTHL. Nsmepenue
4.1.10 )
ANEKTPOEMKOCTH KOHEHCATOpa
#H#Par###TIOCTOSIHHBIN DJIEKTPUYECKUN TOK. TOKU B
PA3JIMYHBIX CPEJAX
VYcnoBus  cyliecTBOBAaHUS — MTOCTOSIHHOTO
421 JJEKTPUYECKOTO TOKa. VICTOYHMKHM TOKa.
42 Cuia Toka. [TocTossHHBIN TOK
4.2.2 Hanpsokenne. 3akon Oma 17151 yyacTka LenH
423 DIEKTPUUYECKOE COMPOTUBIIEHUE. Y ACIBHOE

COITPOTUBJICHUEC BCHICCTBA
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4.2.4

4.2.5

[MocnenoBarenbHOE, napajiesnbHoe,
CMEIIAaHHOE COCTMHCHHE TIPOBOTHIUKOB
PaGora anekTpuyeckoro Toka.  3aKOH

Hxoynsa — Jlenua

4.2.6

4.2.7

MOIIHOCTH 3JIEKTPUYECKOTO TOKA

anexTpoaBrxkymas cuna (ganee — DC) u
BHYTPEHHEE CONPOTUBJICHHE HCTOYHUKA
ToKa. 3akoH OMa JyIsl IOJTHOW (3aMKHYTOI)

3J'I€KTpI/ILIeCKOI‘/'I OCIIN. KOpOTKOC 3aMbIKaHUEC

4.2.8

4.2.9

DNeKTpoHHAs  MPOBOJUMOCTh  TBEPHABIX
METaJUIOB. 3aBHCHUMOCTh COMPOTUBIICHUS
METaJJIOB oT TEMIEPaTypHI.

CBepxnpoBOIUMOCTb

OnexTpuueckuil Tok B BakyyMme. CBolicTBa

QJICKTPOHHBIX ITYYKOB

4.2.10

4211

[TonynpoBoiHUKWU. CobcTBeHHas u
MpUMeCHast MIPOBOJIUMOCTD
IIOJIYIIPOBOXHUKOB. CaoiicTBa p-n
niepexoja. [lomynmpoBogHUKOBBIE TPHOOPHI

DNEKTpUYECKH TOK B  DJIEKTPOJIMTAX.
DNeKTpOIUTHYECKAS JUCCOLIAAITHS.

OneKTpoaun3

4.2.12

DNEeKTPUUYECKUI TOK B rasax.
CaMOCTOSTENbHBIE U HECaMOCTOSITEILHBIH
paspsa. Paznuunbie THUIIBI
CaMOCTOATENIBHOTO  paspsiga.  MosHuSL.

[Ina3zma

4.2.13

TexHuueckue  yCTpONCTBA:  amIepMeETp,
BOJIBTMETP, PE€OCTAT, HUCTOYHUKHU TOKaA,
ANIEKTPOHArpeBaTENbHbIE npudopHl,
3JIEKTPOOCBETUTEIIbHBIE puoopsI,
TEPMOMETP CONPOTUBJICHMS, BaKyyMHBIN
MO, TEPMUCTOPBl U  (POTOPE3UCTOPHI,

HOJ'IyTIpOBOIIHHKOBLIﬁ Auoa, ralbBaHUKa
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11 KITACC

Kon
pas3jiena

4

[IpakTrueckue paboTHL. Nzyuenue

CMEIIaHHOTO COeTMHEHHS PE3UCTOPOB.
4.2.14 N3mepenne DJIC uncTouyHHMKA TOKa M €ro

BHYTpPEHHEro conpoTtusicHus. Habmonenue

OJICKTPOJIM3a

Koanposepsiemoro

IIpoBepsiemble 1eMEHTHI COIePKAHUS
JJIeMeHTa

SJIEKTPOAMMHAMUKA

#HHPar###MATHUTHOE ITOJIE. DJIEKTPOMATHUTHAS
WVHIYKIUS
HOCTO?[HHI)IG MArduThl.

43.1
B3anmonelicTBre NOCTOSIHHBIX MarHUTOB

MaruutHoe mnosie. BekTop MarHUTHOM
UHAYKIUW. [IpuHIMO — cyneprno3uiuu.
432 Jlunnn marauTHOM MHaykuumu. Kaprtuna
JUHUMA MAarHUTHOM MHAYKIUWA  TOJIS

INOCTOAHHBIX MaroHuToOB

4.3

MarsnuTtHoO€e 10J1€ NPOBOJHUKA C TOKOM.
Kaprnaa  nauMHMH  1ons  JIMHHOTO
IpPSAMOTO IPOBOJHMKA U 3aMKHYTOT'O
433 KOJIBLIEBOI'O TIPOBOJHUKA, KaTyIIKH C
TokoM. OnbIT Opcrena. Bzaumonencreue

IMPOBOAHHUKOB C TOKOM

Cuna Amnepa, €€ MOLyJIb U
4.3.4
HaIpaBlieHUE

Cuna  Jlopenma, €€ wmomynp ©
HampaBlieHue. J[BmkeHHe 3apsHKeHHOU
435

JacTuibl B OJHOPOJAHOM MAarHMTHOM

none. Pabota cunsl Jloperia

4.3.6 SIBneHune 3NeKTPOMarHuTHOM MHIYKIIUU

437 IToTok BeKTOpa MArHUTHOM MHIAYKLIMHU
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5.1

SQJIC UHIYKIUH. 3akoH

4.38 ANEKTPOMArHUTHON UHAYyKunu dapanes
BuxpeBoe anexrtpuueckoe mnone. IJC
WHIYKUWW B MPOBOJHUKE, JBHKYIIEMCS
439 TIOCTYNATENBHO B OJTHOPOIHOM
MarHuTHOM I10JIE
4.3.10 [IpaBuno Jlenna
NHIYyKTUBHOCTS. SIBnenune
43.11
camounaykuuu. IJ1C caMOMHIyKIMT
DHeprusi MarHUTHOTO MOJS KaTyIIKU C
4.3.12
TOKOM
4.3.13 DNEKTPOMArHUTHOE T10JIe
TexHu4eckne yCTPOWCTBA: IIOCTOSIHHBIC
MAarHuThl, 3JIEKTPOMArHUTBI,
4.3.14 IEKTPOJBUTATEIIb, YCKOPUTEIH
AJIEMEHTAPHBIX YaCTHL], WHIYKIIMOHHAS
neyb
[Ipaktnueckue  pabotel.  U3yuenwue
MarHUTHOTO TIOJIA KaTYIIKH C TOKOM.
4315 WccnenoBanue AeiCTBUA MOCTOSHHOTO

MarsurTa Ha pPaMKy C TOKOM.
HccnegoBanue SBJICHUA

BHGKTpOMaFHHTHOﬁ HHIAYKIIUHA

KOJIEBAHUA 1 BOJIHBI

##HPartH#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE

KOJIEBAHUA

Koneobarensnas cucrema. CBoOOIHEBIE

kKoneOanus. ["apMoHnYecKkrue KoeOaHusl.

5.1.1

[Tepuon, wacrora, amruutyga u (asa

Kosie0aHui

[TpyXuHHBIN MAsITHUK.
5.1.2 .

MareMaTtuyeckuii MasiTHUK

VYpaBHeHHE TAPMOHUYECKUX KOJICOAHUH.
513

Kunemarnueckoe )51 JUHaAMHUYCCKOC
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OIMCaHME KOJIE0ATEIBHOTO JBHKXCHUA

5.14

[IpeBpamenue SHEPTHH npu
rapMOHHMYECKUX  KoyneOaHusix. CBs3b
aAMILUTATY/IbI KoJIeOaHui UCXOIHOU
BEJIMYUHBI C aMIUTUTyIaMH KoJieOaHUM

€€ CKOPOCTH U YCKOPEHHUS

5.15

Konebarenbupiii  koHTYp. CBOOOIHBIC
AIIEKTPOMArHUTHBIC KoJIeOaHusI B
UJIeaIbHOM  KOJIeOaTenbHOM  KOHTYpE.
AHanorusi MEKAYy MEXaHHYECKHMHU H
SJICKTPOMAariMuTHBIMHA KOJ€OaHUSIMHU.

®opmyina TomcoHna

5.16

5.1.7

3aKkoH COXpAaHCHHA OHCPIUuun B

nacaJibHOM KoJIc0aTeIIbHOM KOHTYpPC

BrinyxieHHBIE MEXaHUYECKUE
kosiebanus. Pesomanc. PesoHaHcHas
KpHBas. BrinyxneHnbie

QJICKTPOMAriuTHLIC KoJe0aHusL.

5138

5.1.9

5.1.10

Ilepemennbiii  Tok. CHHYCOMAANBHBIN

IIEPEMEHHBIN TOK.

MomHoCTb TIEPEMEHHOTO TOKA.
AMIuTyHOE u JNENCTBYIOLIEE

3HAYCHUC CUJIbI TOKA U HAITPAKCHHA

Tpancdopmarop. IIpounsBoacTso,
nepegaya u norpedieHue
AIIEKTPUUYECKON SHEPIHUu.
DKOJOrn4YecKue pucKH pu
MIPOM3BOJICTBE AJIEKTPHUUECKONW SHEPTHUH.
Kynerypa WCTIOTh30BaHUS

SJICKTPOSHECPIHUU B MMOBCEIHEBHOM KM3HU

5.1.11

Texnuueckue ycTpoiicTBa: ceiicMorpad,
AIEKTPUYECKUIN 3BOHOK, JIAHUT

QJICKTpoIIepcaav

5112

[Tpaktuyeckue pabotsl. HMccnenoBanue
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5.2

3aBUCUMOCTH nepuozaa MaJIbIX
KoneOaHui Tpy3a Ha HUTH OT JUIUHBI
HUTH WM Maccel Tpy3a. HMccimenoBanue
IEPEMEHHOTO TOKa B  LENU U3
II0CJIE0BATEIBHO COCAMHEHHBIX

KOHJIEHCATOPa, KaTyLIKU U PE3UCTOpa

#HPartH#MEX AHNYECKHUE 1 OJIEKTPOMAT'HUTHBIE BOJIHbBI

5.21

5.2.2

MexaHunueckue BOJIHBI, yCIIOBUS
pacnpoctpanenusi. [lepuon. CkopocTb
pacrpocTpaHeHuss ¥ JUTMHA  BOJIHBI.

HOHepe‘IHI)IG H IPOAO0JIbHBIC BOJIHBI

HHHPar## WnTepdepenus u

I[I/I(bpaKI_[I/IH MCXaHHMYCCKHUX BOJIH

5.2.3

524

3Byk. Ckopocts 3Byka. ['pomkocTsb

3ByKa. Beicora Tona. TemOp 3ByKa

ONEeKTPOMarHUTHbIE BOJHBL. Y CJIOBHS
U3IY4YEeHUSI DJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opueHranus BektopoB E, B u

UB BHCKTPOMaFHHTHOﬁ BOJIHC B BAKyyM¢€

5.25

CBoifcTBa  3JIEKTPOMArHUTHBIX  BOJIH:
OTpaxxeHHe, HpeJIoMIICHHE,
noJsipu3anus, mdpaxmus,
uHTepPepeHIus. CkopocTb

SJICKTPOMArdHUTHBIX BOJIH

5.2.6

5.2.7

528

[llxkana  27IEKTPOMArHUTHBIX BOJIH.
IIpuMeHeHne dIIeKTPOMarHuTHBIX BOJIH B

TEXHHUKE U OBITY

HpI/IHHI/IHBI pPagruoCBA3HU U TCICBUACHUA.
Panuonokanusi. DIEeKTPOMarHuTHOE
3arpsi3HEHUE OKPY KaIoIel cpeibl

TexHuueckue YCTPOMCTBA:
MY3bIKaJIbHbIE MHCTPYMEHTBHI,
YIBTPAa3ByKOBAsl JUATHOCTHKA B TEXHUKE

U MeIWlIMHE, paaap, PaauoNpUEMHUK,
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5.3

5.3.1

5.3.2

5.3.3

5.34

5.35

TeneBu3op, aHTeHHa, tenedon, CBU-

IIc4Yb

#HH#HParHH#HOITTUKA

[IpsimonuHeitHoe pacupocTpaHEeHue

CBETa B OAHOPOAHOM cpene. JIyu cBera

OtpakeHue cBeTa. 3aKOHBI OTPAKCHUS
cBera. [loctpoenne  m300pakeHWid B

ITUIOCKOM 3CpKaJIC

[penomiienue cBeTa. 3aKOHBI MPEIIOMIICHUS
CBeTa. AOCOIIOTHBIH IoKa3aTellb
MIPEJIOMIICHUS

Ilonxoe BHYTPEHHEE OTpPayKECHUE.
[IpenenbubIN yroi IIOJIHOTO
BHYTPEHHETO OTPAKEHUS

Hucnepcust cera. CHoXXHBIM COCTaB

Oenoro ceera. L[Ber

5.3.6

5.3.7

Cobuparonue U paccerBarolIue JTUH3BI.
Tonkas nnH3a. POKYCHOE PacCTOSIHUE U
onTHYeCKas CWJIa TOHKOH  JIMH3BI.
IToctpoenune n300pakeHHiH B
coOuparoIMX U pacceUBAIOUINX JIMH3AX.
®opMyiia TOHKOM JIMH3BL. YBEIUYECHUE,

JaBaeMoe JIMH30U

IIpenenst [IPUMEHUMOCTH

FCOMeTpH‘IeCKOﬁ OIITHUKH

5.3.8

Wntepdepenius  cBera. KorepeHTHbIE
WCTOYHUKU.  YCIOBUS  HAOIIOACHUS
MaKCHUMYMOB 51 MUHHUMYMOB B
WHTEp(PEPEHITMOHHON KapTHHE OT JBYX

CI/IH(I)EBHLIX KOTCpCHTHBIX UCTOYHUKOB

5.3.9

Hudpakuus  cera. Judpaknuonnas
peméTka. VYcnoBue HaOTIOICHUS
IJIaBHBIX MaKCUMYMOB TpH TMaJeHUU

MOHOXPOMATHYECCKOI'O CBETa Ha
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T (DPpaKITMOHHYIO PEIIETKY

5.3.10 [Tonsipuzanus cBera
TexHu4eckue yCTpOMCTBA: OYKH, JIyIa,
¢dboToanmapar, MPOCKIIMOHHBINA arapar,
5.3.11 MUKPOCKOII,  TEJIECKOIl,  BOJOKOHHAsA
onTHKa, JUudpaKIMOHHAsA  penéTKa,
MOJISIPOUL
[TpakTnueckne pabotel.  M3mepenwue
nokasatTens MPEJIOMIICHUS.
5.3.12

HccnenoBanue cBOMCTB M300pa’keHUI B

JINH3aXx. Ha6J'IIOI[eHI/IC JUCIICPCHU CBCTA

BJIEMEHTbI CIIELIUAJIBHOM TEOPMM OTHOCUTEJILHOCTH

6.1

I'paHuIpl NPUMEHUMOCTH KJIACCHUYECKOU
MEXaHUKH. ITocrynater TEOPUHU
OTHOCHUTEIIBHOCTHU: MHBApUAHTHOCTh
MOAYJSl CKOPOCTM CB€Ta B BaKyyMme,

MPUHIIMI OTHOCUTEIBHOCTH DUHIITEHHA

6.2

OTHOCHUTEIHLHOCTD OJJHOBPECMCHHOCTH.
33M€I[J'I€HI/IC BpPpEMCHHU HW COKpalICHUC

JUINHBI

6.3

OHeprus ¥ UMIYJIbC  CBOOOJIHOM

YaCTHUIIbI

6.4

CBs3b Macchl ¢ PHEpruel U UMITYJIbCOM
CBOOOJHON YaCTHUIbl. OHEPrusl IOKOS

¢BOOOHOM 4aCTHIIbI

KBAHTOBAS ®U3UKA

7.1

#i#HPar###JIEMEHTBI KBAHTOBOU OIITUKU

711

@oronsl. ®opmyna Ilmanka cBsA3mM
SHepru  ¢GOoToOHA C €ro YacToTOMH.

OHeprus U uMNynbc GoToHa

7.1.2

7.1.3

OTkpbITHE u HCCIIEI0BAHUE
dororddekra. Onbitel A.I'. CTonerona.

3akoHbl poTodpdexTa

YpaBHeHue DWHIITEHHA TUISt
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7.15

dbotoadpdexra. «KpacHas  rTpaHULIA»

dororddekra

Hasnenue ceera. Onbitel [1.H. JIeOGenesa

XUMHAYECKOE IEUCTBUE CBETA

7.1.6

TexHuueckue YCTPOMCTBA:
¢dororneMeHT, (GOTOAATYNK, COJTHEUHAS

Oarapes, CBETOUO

7.2

CTPOEHHUE ATOMA

721

7.2.2

7.2.3

724

7.2.5

7.2.6

Mopens atoma TomcoHa. OnbITE
Peszepdopaa no uccienoBanuio
crpoenus atoMa. [ImanerapHas Mouennb

aroma

[Tocrynatet  bopa.  U3nyuennme wu
norjouieHrue (QOTOHOB TMpPH TMepexoje
aToMa C OJHOTO YPOBHS JHEPrUM Ha
apyroil.  Buasl  cnektpoB.  Cnektp

YPOBHEW dHEPTUH aTOMa BOJAOPOAA

BonnoBeie cBoiicTBa yactul. BosHbl ne
Bporins. KopnyckynsipHO-BOJIHOBO#M
nyanusM. Jludpakius SIeKTpOHOB Ha

KpHUCTajliax

CrioHTaHHoe n BBIHYKACHHOC
U3JIy4deHHE. YCTPOWCTBO M IPUHIUII
paboThI 1azepa

TexHuueckue YCTPOMCTBA:
CHEKTpaNbHbIM aHaIU3 (CHEKTPOCKOI),
J1a3ep, KBAaHTOBBIN KOMITBIOTED
[IpakTnueckue pabotsl. HaOmronenue

JIMHENYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoapl HaOMIOAEHUS W PETUCTPAIUU

9JICMCHTAPHBIX YaCTUIL]

7.3.2

OTKpLITI/IC PaauOaKTUBHOCTH. OnbITH

Pesepdopaa mo ompeneneHuo cocraBa
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7.3.3

pPaauoaKTUBHOTO u3NydeHus. (CBoiCTBa
anbda-, Oera-, ramMma-u3aydeHUs.
BnusiHue paauoakTUBHOCTH Ha JKUBBIC

OpraHu3Mbl

OTkpplTHE TPOTOHA M HEUTpPOHA.
Hyxnonnas monens sapa [erizenoepra —
WBanenko. 3apsin sapa. MaccoBoe 4nciio

sapa. M3oTomnsl

7.3.4

Anbda-pacna. DNEKTPOHHBIH "
NO3UTPOHHBIA  OeTa-pacman. ['amma-
U3JIydyeHHe. 3aKOH  PaJMOaKTHBHOIO

paciaaa

7.3.5

7.3.6

BHCPFI/IH CBJA3M HYKIIOHOB B  AIpC.

SAnepusie cuibl. Jledhekt Macco spa
Snepusle peakuuu. JleleHHe W CUHTE3

sanep

7.3.7

7.3.8

7.3.9

Snepubiii  peaktop.  TepMmosiaepHbId
cuate3. [IpoOnemMbl ¥ TMEPCHIEKTUBEI
SJIEPHOM SHEPreTHKU. OKOJOTUYECKHE

ACIICKThI ﬂI[CpHOfI OHCPICTUKU

OnemeHTapHble yacTHLBl. OTKpbITHE
MIO3UTPOHA. @dyH1aMeHTAIIbHbIE

B3aNMOJICHCTBHSA
TexHu4yeckue yCTpPOMCTBA: JTO3UMETP,
Kamepa BuibCoHa, sIepHBI peakTop,

aroMHas bomOa

7.3.10

[Tpaktuyeckue pabotsl. MccnenoBanue
TPEKOB YaCTUIL (o TOTOBBIM

dororpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3B€3qHoro Heba. Co3Be3aus, sipKue
3BE3MBI, IJIAHETHI, Ux BUAUMOEC

JIBIDKEHUE

8.2

Comnneunas cucrema. IlmaHeTsl 3eMHOMI
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I'pYIIbI. IInaHEeTHI-THTAHTHI u ux
CIIYTHHKH, KapJIMKOBBIC IIJTaHCTHI.

Maunsblie Tea COMTHEUHOU CUCTEMEI

8.3

8.4

Connne, Qorochepa u  armocdepa.

CoHeyHast akTUBHOCTD

Ucrounuk sneprun CosiHIA U 3BE3NT

8.5

3BE3/1bI, X OCHOBHBIC XapPaKTEPHCTUKU:
Macca, CBETUMOCTb, PAJIyC, TEMIIEpaTypa,
HX B3aMOCBSI3b. Huarpamma
«CHEKTPATBHBIN KJIACC — CBETUMOCThHY.
3Bé31pI IIABHOM I1OCIIEIOBATEILHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTbY JIS

3BE3]1 TJIaBHOU IIOCICA0BATCIIBHOCTHU

8.6

8.7

###Par##H##BuyTpennee cTpoeHue 3BE3.
CoBpeMeHHbIE IIPEJICTABIICHUS 0
MPOUCXOXKICHUU U 3Botounu ConHLa U

3BE3. DTaIbl )KU3HA 3BE3]I

Mneunsiii Ilyte — Hama ['amakTuxa.
CnupanbHas  crpyktypa ['amaktukw,
pacnpezneneHue 3BE3/, Ta3a M MbUIN.
ITonoxxenne u paBuwxkenne CoyHLA B
lamaktuke. Ilnockas u cdepudeckas

nmoAcucTeMsl I aakTuKu

8.8

8.9

8.10

Tunel ranaktuk. PaguoramakTMKun W#
KBazapbl. UEpHbIE HOBIPHI B SAOpax

rajaaKTHK

Bcenennas. Pacmmpenue Bcenennoil.
3akon Xa06ma. PaszOeranue ramakTHK.
Bospact u paguyc Bcenennoii, teopus
bosbmioro B3peiBa. Mogenb «ropsiueit

Bcenennoi». PenmnkToBoe n3nyyeHue
MacmrabHast  cTpyktypa BceneHHoil.

MeraranakTuka. Hepewménnsie

po0GJIEMbl ACTPOHOMUH
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