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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 0a30BOr0 YpOBHS Ha YPOBHE CpPEIHEr0 OOILEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUW M TPEOOBAHUM K pe3ysbTaram
OCBOCHHMsSI OCHOBHOH 00pa3oBaTelIbHOM Mporpammsl, mnpeacTtaBieHHbXx B OI'OC
COQO, a Takxke ¢ yudéroM (enepaibHOM paboyeil mporpaMMbl BOCHUTAHUSA U
KOHLIETIIIUUA TIpernojiaBaHus yuyeoHoro npeamera «duszmka» B 00pa3oBaTeNbHBIX
Opra"u3anusax Poccniickon denepanun, peann3yoInX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

Copepxxanne mporpamMmbl MO (PU3MKE HaMpaBieHO Ha (opMHpOBaHHE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydaronuxcss 10-11 kmaccoB mpu
oOyueHuu ux (Qu3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-/EATEIbHOCTHOTO
noaxona. I[lporpamma mo ¢usuke coorBercTByeT TpeboBanusim OI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpPEIMETHBIM pE3yIbTaTaM
OOy4eHHMsI, & TAKXKE YUYUTHIBAET HEOOXOAMMOCTb pEANH3aUU MEXIPEIMETHBIX
CBA3€H (U3BMKM C €CTECTBEHHO-HAy4YHbIMU Yy4Ye€OHbIMU TNpeaMeTramu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIENM M3Yy4YeHUs (PU3MKUA Ha YpPOBHE CPEAHEro OOILIEro
oOpa3oBaHusl, TUIAHUPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (U3HKHU: JIMYHOCTHBIE,
MeTamnpeIMeTHbIC, MPEeIMETHBIC (Ha 0a30BOM YPOBHE).

[TporpaMma 1o ¢pu3HKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJITATHI OCBOCHMS Kypca PU3MKHK HAa 0a30BOM YPOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI IO r0JIaM 00yUYEHUS;

e cojiepkaHue yueOHoro npeamera «du3nka» no rogam o0y4eHusl.

du3nka Kak Hayka O HauOosiee OOIIMX 3aKOHaxX MPHUPOJIbI, BBICTyHas B
KayecTBe y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYUIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyskaroriem Mupe. [IIKombHbIN Kypc GU3UKHA — CHCTEMOOOPA3yIOIIHiA
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3HMUECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB U SBJICHUHN, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
¢buznyeckoir reorpadueir u actpoHomueid. Mcmosib3oBaHME W aKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUM  ONpejAeNseT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTHMM B cdepe DSHEPreTuKH, TPAaHCIOPTa, OCBOCHUS
KOCMOCA, IOJIYYEHUS HOBBIX MAaTe€pHaloOB C 3aJaHHBIMM CBONCTBAMH U JPYIHX.
N3yuyenne ¢Gu3MKH BHOCHUT OCHOBHOM BKJIaJ B (DOPMHUPOBAHHE ECTECTBEHHO-
HAy4YHOW KapTUHBI MHpa oOydaronuxcs, B (popMupoBaHHWE YMEHHUA MPUMEHATH
HAy4YHbIA METO]I MO3HAHUS NP BHINIOJHEHUU UMHU YY€OHBIX UCCIIEIOBaHUM.

B ocHoBy kypca ¢Gu3MKdA ISl YpPOBHSL CpeaHero oOiiero o0pa3oBaHHs
MOJIOKEH PAI HWIEH, KOTOpPhIE MOXKHO paccMaTpUBaTh KaK IPUHIMUIBI €r0
MOCTPOCHHSI.



Hoes yenocmnocmu. B cooTBeTcTBUM € HEH Kypc SIBISETCS JIOTUYECKU
3aBEpIIEHHBIM, OH COAEPIKHUT MaTepuaj U3 BCEX paslenoB (U3MKH, BKIIOUAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3MKu
oObeMHEH BOKPYr (Qu3nueckux Teopui. Benymum B Kypce sBisieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpPHUH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanus NPEANOJIAaracT HCIOJIb30BAHKE
I'YMaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUS
bu3ukn ¢ pa3BuTHEM O0OIIecTBa, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU TTpoOIeMaMu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc ¢usuku mnpeanonaraer
3HAKOMCTBO C IIUPOKUM KPYIOM TEXHHUYECKHX M TEXHOJOTUYECKUX MPHUIIOKEHUN
M3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peamus3yeTcss TOCPEJICTBOM BBEICHUS JJIEMEHTOB
COJIep>KaHMs, TOCBAIIEHHBIX OSKOJOTHYECKUM TMpoOJjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXe OOCYKICHUS
po0JIeEM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

Crep’HEBbIMU 3JE€MEHTaMU Kypca (PU3MKM Ha YpOBHE CpPEIHEro OOUIero
oOpa3oBaHus SBIAIOTCS (pusmyeckue teopuu (HopMHUpOBaHUE MPEICTABICHUN O
CTPYKTYpE MOCTPOCHHS (PU3NUECKOU TeOpUuu, poju (GyHIaAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX  MPEJCTABICHUSX O TMPUPOJE, TpaHMIAX
MPUMEHUMOCTH TEOpPUH, IS OINUCAHUS ECTECTBEHHO-HAYYHBIX SBJICHUM W
MIPOIIECCOB).

CucTreMHO-eSTENBHOCTHBIA TOAX0 B Kypce (U3MKH peanu3yercss Mpexkie
BCEro 3a CYET OpPraHU3aALMM HKCIEPUMEHTATBHOU AEATENBHOCTH OOYYarOIIMXCA.
Jns  Ga3oBoro ypoBHA Kypca (HU3MKM — O3TO HCMOJb30BAHUE CHUCTEMBbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M J1abOpaTOpHBIX padoT,
KOTOpbIE B TIporpamMme mo (pu3uke OObEIUHEHBI B OOIIMN CHUCOK yUYEHHUYECKHX
MpaKTUYECKUX paboT. BrijeneHne B ykazaHHOM TiepeuHe JTabOpaTOPHBIX padoT,
MPOBOJUMBIX IS KOHTPOJS M OICHKH, OCYIICCTBIISCTCS YYaCTHUKAMH
o0pa3oBaTeILHOTO TMpollecca MCXOM U3 OCOOCHHOCTEW IUIAaHUPOBAHUS U
ocHalleHuss kabunera Qusuku. Ilpm »3TOM obOecnieunBaeTCsi OBJAJICHUE
OOyYarOIIMMHUCS yYMEHUSMHU TPOBOJUTH KOCBCHHBIC W3MEPCHHS, HCCIICIOBAHUS
3aBUCUMOCTEH (U3MUECKUX BEIMYMH K TIOCTAHOBKY OIBITOB IO IIPOBEPKE
MIPEIOKEHHBIX TUTTOTES.

bonpimoe BHUMaHWE yAENACTCS PEIMICHUI0 PACUETHBIX W KAYECTBEHHBIX
3anay. [Ipu sToM 111 pacy€THBIX 3a7a4 NPUOPUTETOM SIBIIIOTCS 3aJauyd C SBHO



3aJIaHHON (PU3UIECKON MOJIEIBIO, TIO3BOJISIFOIINE TPUMEHSTh U3yUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO pasfeia Kypca, TaK W HHTETPUPYS 3HAHUS U3
pa3HbBIX pa3nenoB. /[ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SBIISIOTCS 3aJaHUS Ha
OoOBsICHEHHE TpOTeKaHUs (U3MUYECKUX SBJICHUA U TMPOILIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyronue BbhIOOpa (PU3MYECKON MOJENH JUIsl CUTyallud TMPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpedoBanusiMu PI'OC COO k MarepuansbHO-
TEXHMYECKOMY OO€CIeYeHHI0 Y4eOHOro mpolecca 0a30BbI ypOBEHb Kypca
(buU3UKK Ha ypOBHE CpeIHEro 00I1Iero o0pa3oBaHus JOHKEH U3y4aThbCsl B YCIOBUSIX
peAMETHOro KaOuHeTa (U3MKUA WIM B YCIOBUAX HHTETPUPOBAHHOTO KaOHWHETa
MPEIMETOB E€CTECTBEHHO-HAYYHOTO ILMKiIa. B kabuHere (U3UKUA NTOJDKHO OBITH
HE0OXoauMoe J1abopaTopHOe OOOpYAOBaHHWE ISl BBHINIOJHEHUS YKa3aHHBIX B
nporpamMme 1o GU3NKE YICHHUYECKUX MPAKTHYECKUX padOT M JTEMOHCTPAIMOHHOE
o0opyI0BaHUE.

JleMoHCTpalluoHHOE  00opyaoBaHue (HOPMUPYETCS B  COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECMEYMBAET IMOCTAHOBKY
MEPEUUCIICHHBIX B TMporpaMMe 1o (U3MKE KIIOYEBbIX JAEMOHCTpAlUA JJis
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBICHUA M  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TMPUMEHEHHI.

JlabopaTopHoe 000pynOBaHUE Ui YYEHUYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUYMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOOydJarommxcs. TeMaTh4ecKre KOMILUICKTHI
7a00paTOpHOTO OO0OPY/IOBAaHUS JOJKHBI OBITH TMOCTPOEHBI HAa KOMILICKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTENBbHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPHUH.

OCHOBHBIMH LIETSIMU U3YYCHUS (PUBUKHU B 00IIEM 00pa30BaHUM SIBIISTFOTCS:

e (opmupoBanue wHHTEpeca W CTpEeMJICHUS OOYYarONIMXCs K HAyYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HMX HHTEIICKTYAIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHE NMPEACTABICHUN O HAYYHOM METOJIC TIO3HAHUSA U (POPMUPOBAHUE
WCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOITUM SBIICHUSIM;

e (opMupoBaHME HAyYHOTO MHUPOBO33PCHHS KaK pe3yibTaTa HW3YYCHHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (QopmupoBanme yMmeHuU# OOBACHITH SBJICHUS C HCIOJB30BAHUEM
bu3MYecKuX 3HAHUHN ¥ HAYYHBIX JOKA3aTEIhCTB;

e (opmMupoBaHue mNpenCTaBICHUNA O PONM (PU3UKHU AJI Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.



JlocTikeHne 3TUX Lelel 00ecreynBaeTcsl peuieHueM CISAYIONINX 3a1ad B

npoliecce u3yyeHus Kypca GU3NKy Ha YpOBHE CPEHET0 O0IIero o0pa3oBaHuUs:

NpUOOpETeHUE  CHUCTeMbl  3HAHUM 00  0o0mmX  (UBHUYECKHUX
3aKOHOMEPHOCTIX, 3aKOHax, TEOPUSIX, BKJIFOYAs MEXaHHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, BJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3HKY H
AJIEMEHTHI acTPO(DU3HKHY;

dbopMupoBaHHEe YMEHUW TNPUMEHSATh TEOPETUUYECKUE 3HAHMUS  JJIA
OOBsICHEHHUS (PU3NYECKUX SBICHUH B TPUPOAC H ISl TPUHATHS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

OCBOCHHME CIIOCOOOB pEIICHUS Pa3IMYHbIX 33/Ja4 C SBHO 3aJlaHHOMN
¢u3znyecKkoil MoOJENbIo, 3a4ay, IOAPa3yMEBAIOUIUX CaMOCTOSTENIbHOE
co3anue GU3NYECKON MOJEINH, aleKBaTHON YCIOBHSIM 3a/1a4U;
NOHUMaHuE (U3NYECKUX OCHOB W TPUHIIMIIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKHUX MPOLIECCOB, UX BIUAHUSA HA OKPYKAIOLIYIO
cpeny;

OBJIQJICHUE METOAAMHU CaMOCTOSITEIIBHOTO IUIAHWPOBAHUSA W NIPOBEACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHalIN3a W HMHTEpIpeTanuud uHbOopMaIuy,
OIIPENEJIEHNs JOCTOBEPHOCTH IIOJy4EHHOTO PE3YIIbTaTa;

CO3/IaHUE YCIIOBUM I PA3BUTHsI YMEHHUH MPOEKTHO-UCCIEN0BATEIIbCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wuzyuenune ¢u3uku (0a30BbIi ypOBEHb) Ha YpPOBHE CpEIHEro OOIIEro
oOpazoBanus otBoauTcs 134 yacos: B 10 kiacce — 68 yacoB (2 yaca B He/ieINI0), B
11 kmacce — 66 yacoB (2 yaca B HEJIETIO).

[Ipenyaraempiii B mporpamMme 1o (¢uU3MKE TepeueHb JTabopaTOpHBIX U

MPAKTUYECKUX PaldOT SIBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEJacT BBIOOP

NIPOBEJICHUS JTA0OPATOPHBIX PAOOT ¥ OIBITOB C YYETOM WHIAMBHIYATBHBIX
0COOEHHOCTEH 00yUaIOIIUXCSl.



COAEPKXAHUE OBYYEHUA

10 KIIACC

Paznen 1. ®u3zuka u MeTOAbl HAYYHOI'O MIO3HAHMS

@uznka — Hayka O npupozae. HaydHble METOIBI IO3HAHUS OKPYKAKOLIETO
mupa. Ponp dKkcnepuMeHTa W TEOpUM B IIPOLIECCE ITO3HAHUS IIPUPOIBI.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue ¢Gu3MYeCKUX SBICHUM M TporeccoB. HaydHble THIIOTE3bI.
®duzuveckre 3aKOHbI U TEOpPHH. ['paHUIBI MPUMEHUMOCTH (DU3HUECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponp u mecro ¢usuku B (GOpMUPOBAHUU COBPEMEHHON Hay4HOW KapTUHBI
MHpA, B PAKTUYECKOU EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBsle W LHUQPPOBbIE HU3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYNKHU.

Pa3nen 2. MexaHuka

Tema 1. Kunemamuka

Mexannueckoe nBHXeHUE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JBHUKEHUS.
Cucrema orcuéra. Tpaekropusi.

[Tepemenienue, CKOpPOCTh (CpemHssl CKOPOCTh, MTHOBEHHasl CKOPOCTh) H
YCKOPEHHUE MaTepuajbHOW TOUKH, MX MPOEKIIMM Ha OCHU CHUCTEMBI KOOpJIWHAT.
CroxeHune nepeMeleHui u CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOpPEHHOE MpPsSMOJUHEWHOE IBIXKeHue. I 'paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U M[epeMEelICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoboHOE majieHue. Y CKOpeHHe CBOOOTHOTO ITaJICHHUS.

KpuBonuneitnoe  nBwxkeHue. J[BMKeHHWE  MaTEpUATBHOM  TOYKHA MO
OKPYKHOCTHU C MOCTOSHHOW IO MOAYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHEHHAS
ckopocTh. [lepuoa u yactora obpamienus. L{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckre yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHE: CIUIOMETD,
JIBI)KCHUE CHAPSIOB, IIEMTHBIC 1 PEMEHHBIC MEpeIayun.

Jlemoncmpayuu

Mogenb cUCTEMBI OTCUETA, WILTIOCTPAIUs KMHEMATUUYECKUX XapaKTePUCTUK
JIBHOKCHUS.

[IpeobpazoBaHue IBUKEHUM C UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.



HaGnronenue aBuxeHus Tena, OPOIIEHHOTO TOJ| yIJOM K TOPWU30HTY U
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJCHHUS.

Hamnpasnenue ckopoCcTH pu ABUKEHHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydyeHne HEPAaBHOMEPHOTO JIBWKEHHS C LEIBIO ONPEAECIECHUS] MITHOBEHHOM
CKOPOCTH.

HUccnenoBanne COOTHOLICHUST MEXAY IIyTAMH, MPOWUJICHHBIMUA TEIOM 3a
MOCJICIOBATEILHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHUS [IapUKa B BI3KOU KUIKOCTH.

N3yueHnue NBMXEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[IpuHimn  otHOocuTenbHOCTM  ['aymmmes.  IlepBeii 3axkoH  HeroToHa.
HNHepunalibHbIE CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoi 3akoH HeroroHa
JUUI MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA /711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuia Tskectu. llepBas kocMmuueckas
CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenune. Buabl Tpenus (mokosi, CKoJib>keHus1, kadeHnus). Cuna tpenus. Cyxoe
Tpenue. Cusa TpeHus: CKOJbKEHUS U cuiia TpeHus nokos. Koaddurment tpenus.
Cuna conpoTUBIICHUS MPU ABUKEHUU TEJIa B )KUJIKOCTH WJIU Ta3e.

[TocTtynaTensHOE U BpaliaTeIbHOE JBMKEHUE aOCOMIOTHO TBEPIOTO TeNa.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpamieHus. llnedo cumibl. YcnoBug
paBHOBECHUS TBEPIOIO TEJIA.

TexHuyeckre yCTpPOMCTBa M MPAKTUYECKOE NPUMEHEHHE: MOAIIUITHUKY,
JIBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHune nHepuu.

CpaBHeHHME MacC B3aUMOICMCTBYIOIINX TE.

Bropoii 3akon HeroToHa.

N3mepenue cu.

CroxeHune CHIL.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JedopMaliuu.

HesecomocTts. Bec Tena npu yCKOPEHHOM NOABbEME U TTAaJICHUMU.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUS.

VYcnoBust paBHOBECHUs TBEPAOTO Tena. Buasl paBHOBECHS.



Yuenuueckuu sxcnepumenm, nabopamopusie pabomoi

W3yuyenune nprkeHnst Opycka 1mo HaKJIOHHOW TUTOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3ZHUKAIOIIMX B IMPYXKUHE U
PE3UHOBOM 00pasiie, OT X AehopMariyi.

UccnegoBanne yciaoBHl pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILICHHUS.

Tema 3. 3aKoHbl COXpAHEHUSA 8 MEXAHUKE

NmMnynbc MartepuaibHOM TOYKH (Te€na), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbc cuiibl U1 U3MEHEHUE HUMITyJIbCa Tela. 3aKOH COXPAaHEHUsS HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PaGoTa cumbl. MOIIIHOCTE CHJTBI.

Kunetnueckass sHeprus MarepuaibHOM Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOU SHEPTUMU.

[TorenuunanbHas DHEPIusl. [TorennuanbHas SHEprus YIpPYyTo
nedbopmupoBaHHOW — npykuHbl.  [loTeHuManpHas  SHEprust Tena  BOJIU3H
MOBEPXHOCTH 3€MJIH.

[ToreHupanbHplE W HENOTCHUUAIBHBIE  CHJIBIL. CBsi3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHMYECKOW SHEPTHUU CHUCTEMBI TEI.
3aKOH COXPAHEHUSI MEXaHUYECKOU YHEPTUMU.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckne yCTpOWCTBA M IPAKTUUYECKOE NMPUMEHEHHE: BOAOMET, KOIED,
MIPYKUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

[lepexon MOTEHIIMATBEHOM SHEPTUH B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydenune abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJIMHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanue cBs3u pabOTHI CUJIBI C M3MEHEHHEM MEXaHUYECKON dYHEpTUu
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. Mosiexkyasipaasi pu3uka 1 TepMOAUHAMHUKA
Tema 1. Ocro6vt MONEKYAAPHO-KUHEMUYUECKOU MeopUlU
OCHOBHBIE TIOJI0KEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBaHue. bpoyHoBckoe aBwxkenue. uddysus. Xapakrep ABUKEHUS U
B3aUMOJECUCTBUS 4YaCTHI] BelecTBa. MoAenum CTpPOEHUs Ta30B, JKUAKOCTEU U



TBEPABIX TN U O0BSICHEHHE CBOWMCTB BEILIECTBA HA OCHOBE 3TUX Mojeneld. Macca u
pasmepsl Mosiekys. Kommuectso BemecTsa. [locrosHHass ABoraapo.

TeruoBoe paBHOBecue. Temmeparypa u €€ usMmepenue. lllkana Temneparyp
Llenscus.

Mopnens  upeanmpHOro rasa. OCHOBHOE  ypaBHEHHME  MOJIEKYJIIPHO-
KHMHETHYECKOW TEOpUH HACAIBHOrO rasa. AOCOJIOTHas TemIeparypa Kak Mepa
CpelHEd KWHETUYECKOM BSHEpPruM TEIUIOBOro ABMXKEHUS vactull rasza. lllkama
temneparyp KeneBuna. ['a3oBbie 3akoHbl. YpaBHeHne MeHneneesa—KianenpoHa.
3akoH [lansToHa. M30mpouecchl B MACaNbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BellecTBa. ['paduueckoe mpencTaBiIeHHE M30MPOLIECCOB: H30TEpPMa, M30X0pa,
n3obapa.

TexHuueckue yCTpPOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME IUCKPETHOE CTPOCHHE BelIeCTBa, (oTorpapuu
MOJIEKYJI OPTaHUYECKUX COCINHEHUN.

OmnbITel 10 AUPPY3UH KUAKOCTEN U Ta30B.

Mojens OpOyHOBCKOTO IBUKEHHUSL.

Mogens onbita IITepHa.

OnpIThI, JOKa3bIBAIOLIUE CYLIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aNMO/ICIICTBHSL.

Monenb, niuTrocTpupyomas Ipupoay AaBiICHUS Ta3a Ha CTEHKU COCY/a.

OnbIThl, WUIIOCTPUPYIOIIME YPAaBHEHHE COCTOSHUS MJICAIbHOIO Tasa,
MU30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnvie padomoi

OnpeneneHne mMaccel BO3[lyXa B KJIAaCCHOW KOMHATe€ Ha OCHOBE HW3MEPEHMIA
00bEMa KOMHATHI, JJaBJICHUS U TeMIIEpaTyphl BO3/IyXa B HEMl.

HccnenoBanre 3aBUCHMOCTH MEXIY apaMETPaMH COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnogvt mepmoouHamuKku

TepMmonuHaMuueckass cucteMa. BHYTpeHHsIE 3HEpruss TEPMOAUHAMUYECKON
CUCTEMBI U coco0bl €€ n3mMeHeHus. KonmnuecTBo TemioTsl U pabota. BHyTpeHHss
HEPrus  OAHOATOMHOTO  HWACAIbHOrO  raza. Buuabl  Teruonepeaayu:
TEIJIONPOBOAHOCTh, KOHBEKIIMS, U3JIy4eHHE. Y AeNIbHAsI TEIJIOEMKOCTh BEILECTBA.
KonudecTBO TEMI0THI IpH TEIIONEpeaaye.

[lonsitTue 06 anuabatHOM mpouecce. llepBblii 3aKOH TEPMOJUHAMHKH.
[IpumeHeHre TepBOro 3akoHa TEPMOJMHAMUKU K u3omponeccam. ['padpuyeckas
UHTEpIpeTanus paboThl rasa.



Bropoii 3akoH TepMmoamHamuku. HeoOpaTuMoCTh TPOIIECCOB B MPHUPOJIE.

TermoBble  MammHbl.  [IpUHIUIBI ~ OEHWCTBUS  TEIUIOBBIX — MAIUH.
[IpeoOpa3zoBaHus SHEpPruM B TEIJIOBbIX MainHax. Koap¢uuueHT mosie3Horo
nevctBus TemioBoil mamwuHbl. [ukn KapHo u ero ko3¢ @UIMEHT MOJIE3HOTO
JNENUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKH.

TexHuueckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: JIBUTATENb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEeHHEH HSHEprud Tejla MPU COBEPIICHUH PaOOThI: BBUIET
npoOKu U3 OYTBUIKM MO/ JCHCTBHEM CXKAaTOTO BO3/AyXa, HarpeBaHue s¢upa B
JaTYHHOU TpyOKe MyTEM TpeHHs (BUACOAEMOHCTPALIHS).

N3meHeHne BHYTpEHHEH HEepruu (TeMIiepaTypbl) Teja Mpu Teruionepeaaye.

OneiT 1Mo aaunabaTHOMYy pPaCHIMPEHUI0 BO3ayXa (OMBIT C BO3YIIHBIM
OTHHBOM).

Mopenu nmapoBoil TypOUHBI, TBUTATENS] BHYTPEHHETO CrOpPaHusi, PEaKTUBHOTO
JIBUTATEJISI.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomul

N3mepeHne ynenbHOU TEII0OEMKOCTH.

Tema 3. Azpezamnusie cocmosnnusn eéewjecmea. Dazosvie nepexoonl

[Tapoo6pazoBanue u koHaeHcanus. Vcrnapenue u kuneHue. AOCONIOTHAS U
OTHOCUTEJbHAS BIAXHOCTh BO3AyXa. HacklmeHHbId map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYpPbl KUTIEHUSI OT AaBJICHHUS.

TBépnoe Teno. Kpucrannmueckue u aMmopHbie Teaa. AHU3OTPOIHUS CBOMCTB
kpuctaiuioB. JKuakue kpuctaiuibl. CoBpemMeHHble MaTepuanbl. [LnaBieHue wu
KpUcCTajuIM3anus. Y aejibHas TerioTa miasieHusd. Cyonumarusi.

YpaBHeHHE TEMI0BOTO OaiaHca.

TexHuyeckre yCTpPOMCTBA W TNPAKTUUECKOE TPUMEHEHUE: TUTPOMETp U
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUHU MOJYyUYEHUs COBPEMEHHBIX MaTepualioB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npu noHU>KEHHOM JaBJICHUH.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HabGnrogenue HarpeBaHus U MJIaBJIEHUS KPUCTAIUTMYECKOTO BEUIECTBA.

JleMoHCTpanus KpuCTaIoB.

Yyenuueckuii sxcnepumenm, n1abopamopmsie pabomul

M3mepeHne OTHOCUTENIBHOM BIAXKHOCTH BO3/1yXa.



Paznen 4. JnekTpoanHaMuKa

Tema 1. dnekmpocmamuxa

OnekTpu3anms Tel. OIJEKTpUYECKHil 3apsia. JBa BuAa »IEKTPUUYECKHUX
3apsinoB. [IpOBOIHMKHK, OUANEKTPUKUA W TOJYNPOBOJHUKH. 3aKOH COXPAaHEHUS
AIEKTPUYECKOTO 3apsa.

B3aumogeiictBue 3apsioB. 3akoH KyioHa. TodeuHbIi 31eKTPUUECKUI 3apsil.
Onektpuueckoe mnone. Hanpspk€HHOCTh  AnekTpuueckoro moisa.  [IpuHnun
CYNEPHO3ULIAN SIEKTPUUECKUX MOJeH. JIMHNM HanpspKEHHOCTH AJIEKTPUYECKOTO
TOJIA.

PaGora cun  anekrpoctatndeckoro  moissa.  [lorennuman.  PasHoctb
MOTCHIMANIOB. [IpOBOAHWKM © JUANEKTPUKH B DJIEKTPOCTATHYECKOM IIOJIE.
JvanexTprdyeckasl MpOHULIAEMOCTb.

DnekTpo€MKOCTh. KoHIeHCAaTOp. DIEKTPOEMKOCTD IIOCKOTO KOHJEHCATOPA.
DHeprus 3apsHKEHHOTO KOHICHCATOPA.

TexHuueckre yCTPOMCTBA M IMPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
JIEKTPOMETP, DIEKTPOCTATHUYECKasi 3alllUTa, 3a3eMJICHHE dJIEKTPONpUOOpOB,
KOHJIEHCATOP, KOMUPOBAJIBHBIN aIlIapar, CTPYWUHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M IPUHLMI IEVCTBUS JIEKTPOMETPA.

B3auMopencTBre HaAIEKTPU30BaHHBIX TEI.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEl.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM ITOJIE.

DJIEKTPOCTATUYECKAS 3aLIUTA.

JIA3TIEKTPUKY B 3JIEKTPOCTATUUECKOM ITOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa OT IUIOIIAIA
IJIACTUH, PACCTOSAHUS MEXKIY HUMH U JUAJICKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATOopa.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomoi

N3Mepenue 31eKTpoEMKOCTH KOHJEHCATOPA.

Tema 2. [Tocmoannwtii 3nekmpuyeckuil mok. Toku 6 paznuunvix cpeoax

DONEeKTpUYECKUd TOK. YCIOBHUSI CYUIECTBOBAHUS DJIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuna Toka. [TocTOSTHHBIN TOK.

Hanpsixenue. 3akon Oma 111 ydacTKa Henu.

DIJIEKTPUYECKOE COMPOTUBJIEHUE. YIEIBHOE COINPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenbHOE, NApAIIENBHOE, CMEIIIAHHOE COEAMHEHUE ITPOBOJHUKOB.

PaGora oanmexktpuueckoro Toka. 3akoH Jxoyns—Jlenma.  MomtHOCTb
AIEKTPUYECKOTO TOKA.



DJIEKTPOJIBIXKYIAs CUJIa U BHYTPEHHEE COMPOTUBIICHHE MCTOYHUKA TOKA.

3axoH Oma J1st MOJTHOM (3aMKHYTOMN) 3JieKTpudeckoi 1enu. KopoTkoe 3aMbIkaHue.

DJIEKTpOHHAss  MPOBOAUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKHM TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[TonynpoBOTHUKHY. CobcTBeHHas U IpUMeCHast MIPOBOAUMOCTb
noJIynnpoBogHUKOB. CBoMCTBa p—N-iepexoa. [omynmpoBoIHUKOBBIEC TTPUOOPHI.

OJIEKTPUYECKH TOK B  pacTBOpaX MW  paciuiaBax  JJIEKTPOJMUTOB.
DNEeKTPOIIUTHYECKAS] UCCOLMALIMS. DIIEKTPOIIU3.

OnekTpudeckuii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSTEIbHBIM
pa3psa. Momuus. [Inazma.

TexHudeckne YyCTpOWCTBA W MPAKTUUYECKOE NPUMEHEHHUE: aMIIEPMETD,
BOJBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DJIEKTpOHArpeBaTelbHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTIPOBOAHUKOBBIN IHO/, TaIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune CHIIbl TOKA U HAITPSDKEHMSL.

3aBUCHUMOCTh CONPOTUBIICHUS LWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
MJIONIAY TTOTIEPEYHOr0 CEUYCHUSI U MaTepHrala.

CmelanHoe COeIMHEHNE MMPOBOHUKOB.

[IpsmMoe wu3MepeHue dneKTpoABWKyled cwibl. KopoTkoe 3ambikaHne
rajJbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMTPOTUBIICHUS.

3aBUCUMOCTh COIIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psia ¥ MPpOBOAUMOCTB BO3AyXa.

OIHOCTOPOHHSISI TPOBOJIUMOCTD JIMO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomwi

N3ydeHrne cMenaHHOro COeAMHEHUS pE3UCTOPOB.

HN3mepenne 3neKTpoaBUKYIIEH CUIIbl UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

Hab6mronenue snekrpomsa.

MesknpeaMeTHbIE CBSI3H

N3yuenune xypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCymIecTBISETCS C
YYETOM COAEPKATEIBbHBIX MEKIIPEAMETHBIX CBA3€M C KypCcamMH MAaTE€MaTHKH,
Ouonoruu, XUMHUH, reorpaduu U TEXHOJIOTHH.

Meoicnpeomemnvle nonsimusi, CBSI3aHHbIE C M3YYEHHEM METOIOB HAYYHOTO
MO3HAHUA: SIBJIEHWE, HAay4HbIA (pakT, runotesa, (Ppuanyeckas BeIUYHMHA, 3aKOH,
Teopusi, HaOIIOEHUE, SKCIIEPUMEHT, MOJIEIIMPOBAHUE, MO/IEIb, U3MEPEHUE.



Mamemamuxa: penieHHe CHUCTEMbl YpaBHEHMH, JMHEHHas (QyHKIuA,
napabona, runepooia, ux rpa@uKd U CBONCTBA, TPUTOHOMETpUYECKUE (DYHKIUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO,
BEKTOPHI U MX MPOEKIIMU Ha OCH KOOPAHMHAT, CJIOKEHHE BEKTOPOB.

Buonocus: mexanndeckoe ABIKEHUE B KUBOW mpupoje, nuddys3us, ocMoc,
TETIOOOMEH >KUBBIX OPraHW3MOB (BHUJbI TEIJIONEpEauu, TEIIOBOE PaBHOBECHE),
HIIEKTPUUYECKUE SIBIICHUS B )KUBOW PUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOSHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOICTBAa TBEPABIX TeN, XHUIKOCTEH U
ra3oB, 3JIEKTPUYECKHE CBOMCTBAa METANIOB, 3JIEKTPOJIMTHYECKAs AUCCOLMAINS,
raJbpBaHUKA.

T'eoepaghus: BnaxxHOCTh BO3/yXa, BETPBI, 0apOMETp, TEPMOMETP.

Texnonoeusa: npeoOpazoBaHHUE JBWKEHMH C HCIOJIb30BAHUEM MEXaHU3MOB,
yu4€T TpeHuss B TEXHUKE, MOJIIMWIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPaHEHMS
UMIyJbCca B TEXHUKE (pakeTa, BOJOMET M JPYyTUe€), JBUraTellb BHYTPEHHETO
CrOpaHus, napoBasi TypOHHA, OBITOBOW XOJOIMUIbHHUK, KOHIUIUOHEP, TEXHOJIOTUU
IOJlyYEHUSI COBPEMEHHBIX MAaTepuajoB, B TOM YHCIE HAaHOMATEpUAJOB, U
HaHOTEXHOJIOTHH, 3JIEKTPOCTATHUECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB,
KCEPOKC, CTpYHHBIN pUHTED, DIIEKTpOHArpeBaTebHbIC puOOpHI,
AIIEKTPOOCBETUTENBHBIE IPUOOPHI, TATEBAHUKA.

11 KJIACC

Pa3znen 4. JiekTpoauHaMuKa

Tema 3. Maznummnoe noye. I1eKmpoMazHUMHAA UHOYKYUS

[ToctostHHble ~ MarHuThl.  B3anMoAeWcTBME  MOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mone. Bexkrop MarHuTHOM uWHAYKUMH. [IpuHOMD cyneprio3uuuu
MAarHUTHBIX MOJIEW. JINHMM MarHUTHOM WHAYKIMU. KapTuHa NMHHUN MarHUTHOU
WHYKIINH TO0JISI TOCTOSSHHBIX MarHUTOB.

MarauTHOE 10JI€ TPOBOJHMKA C TOKOM. KapThHa JMHUNA WHAYKIUA
MAarHUTHOI'O TOJIS JUIMHHOTO MPSIMOTO IPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneiicTBre NpOBOIHUKOB C
TOKOM.

Cuna AMnepa, €€ MOAyJIb U HAITPaBJICHHUE.

Cuna Jlopenua, €€ MOyJIb U HaIlpaByieHUE. J[BUKEHUE 3apsSKEHHON YaCTUIIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuiibl Jlopeniia.



SIBeHnMe DNEKTPOMArHUTHOM HMHAYKIMU. [IOTOK BEKTOpa MarHUTHOU
WHAYKOUU. OJEKTPOABIDKYLIas Cuila HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOW
nHaykuuu Papanest.

BuxpeBoe 3ieKTpudecKoe moJie. OJIEKTPOABIKYIAs CWIA HWHAYKIUU B
IIPOBOJIHUKE, IBUKYILIEMCS IIOCTYNATENBHO B OJHOPOJHOM MAarHUTHOM IOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIIEGHHE CAMOMHIYKLUHH. OJIEKTPOABWKYIIAS CHJA
CaMOMHAYKIIUH.

OHeprust MarHUTHOTO MOJISL KATYLIKHA C TOKOM.

DJIEKTPOMAarHuTHOE I10JIE.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE TNPHUMEHEHHE: IOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOIABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX
YaCTHUILl, NHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OnsIT Opcrena.

OTKIIOHEHHE 3JIEKTPOHHOIO ITyYKa MAarHUTHBIM ITOJIEM.

JIvHMM MHAYKIMYA MarHUTHOTO MOJIA.

B3anmonenicTBue AByX MMPOBOAHUKOB C TOKOM.

Cuiia Amnepa.

[eiicTBre cuibl JIopeHiia Ha HOHBI AJIEKTPOJIUTA.

SIBieHME 2IIEKTPOMAarHUTHON MHIYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOJABIXKYLIEH CHIIBI MHAYKIUU OT CKOPOCTH W3MEHEHUS
MAarHuTHOTO IOTOKA.

SIBneHne caMOMHTYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopnvie padomoi

M3ydeHre MarHuTHOT'O T0JIsL KaTYIIKU C TOKOM.

HccnenoBanne 1eCTBUS MOCTOSHHOIO MarHiuTa Ha paMKy € TOKOM.

HccnenoBanre SBIEHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Pa3nen 5. Kosted0anus 1 BOJHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHble Koj1ebanus

KoneOarensHass  cuctema. CBOOOmHBIE  MEXAaHHUYECKHE  KOJICOAHWUS.
["apmonmnyeckue konebanwms. [lepuon, wactora, amrmmuTyna U Qasza KojaecOaHUM.
[IpyXVHHBIN MasATHUK. MareMaTU4eCKUi MasATHUK. YpPaBHEHUE IAPMOHUYECKUX
kosebanuil. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIeOaHUSIX.

Koneb6arenbubiii koHTYp. CBOOOJIHBIE 3JIEKTPOMArHUTHbIE KOJIEOAHUS B
UJICAUTPHOM KOJEOAaTeTbHOM KOHTYpe. AHAJIOTHS MEXKIy MEXaHWYECKUMH U



AIEKTPOMAarHUTHIMU KoJjiebanusimMu. dopmyna TomcoHa. 3akoH coxpaHEHUs
HHEPTUU B UJI€ATBHOM KOJIeOaTEIbHOM KOHTYDE.

[IpeacraBienue o 3aTyxaromux KoueOaHUAX. BbIHYK/IEHHbIE MEXaHUUYECKUE
Kojiebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHuUs.

ITepemennsbiii  TOK. CHUHYCOMIANBbHBIM TEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYIHO€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIPSIKEHUS.

Tpancdopmarop. [IpousBoacTBO, mepeaada u MOTPeOICHUE IEKTPUIECKON
SHEPIruM. DKOJIOTHYECKUE PUCKU TMPHU MPOU3BOJCTBE AEKTpodHEpTHn. KynbTypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckne yCTpOWCTBA M MPAKTUYECKOE IMPUMEHEHUE: SICKTPUYECKUM
3BOHOK, FT€HEPATOP NEPEMEHHOTO TOKA, IUHHUM JJICKTPOIIEpEaay.

Jlemoncmpayuu

HccnenoBanne mapameTpoB KoJjieOaTeNbHOW CHUCTEMbl  (TPYKUHHBIM WIN
MaTeMaTHYECKUI MasSTHHK).

HaOmronenue 3aryxaromux KojaeOaHu.

HccnenoBanrie CBONCTB BBIHYXICHHBIX KOJICOAHUH.

HabGmronenue pe3onanca.

CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJICOAHMSI.

OcuusuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANIPSDKEHHS OT BPEMEHH) IS
AJIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3oHanc mnpu mocnenoBaTENTbHOM  COCIMHEHUHM PE3UCTOPA, KaTYyLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb TMHUY 3TIEKTPONEpEIayuu.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

HccnenoBanue 3aBUCMMOCTH TIEPHOJIa MaJbIX KoJieOaHUM rpy3a HA HUTU OT
JUTMHBI HUTU U MaccChl Ipy3a.

UccnenoBanne NEpeMEHHOr0 TOKa B LENH W3  MOCJEA0BATEIbHO
COEIMHEHHBIX KOHJEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomMazHumHble 60JIHbl

MexaHnueckrue BOJHBI, YCJIOBUS pacnpocTpaneHus. Ilepuoa. CkopocTh
pacmpocTpaHeHusi W JJuHa BOJIHBL [lomepeuHble W TPOJAOJBHBIE BOJIHEI.
HNuTtepdepenius u uppakius MeXaHU4eCKUX BOJIH.

3Byk. CkopocTh 3Byka. I'poMkocth 3Byka. Bricora Tona. TemOp 3Byka.

DONEeKTPOMArHUTHBIE BOJIHBI. Y CIOBUS U3TYUYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtamusa BektopoB E, B, V B anexktpoMarautHol BosiHe. CBOMCTBa
AJIIEKTPOMATrHUTHBIX BOJIH: OTPa)K€HUE, MPETOMIICHUE, TOJspu3anus, Judpakius,
uHTepdepenius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.



[IIxana 3M€KTPOMArHUTHBIX BOJH. [[prMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHLIMTBI paUOCBSI3U U TEJIEBUACHUA. Pagnonokamusi.

DIJIEKTPOMAarHuTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuyeckre yCTpPOWCTBA M IMPAKTHYECKOE IPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi JUArHOCTHMKA B TEXHUKE W MEAMIIMHE, paaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

O6pa3oBaHue U pacpoOCTPaHEHUE MOMEPEYHBIX U TPOJIOTBHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

HabGmronenue orpakeHus: M MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue unrepdepeniuu u qudpakiind MEXaHUYeCKUX BOJTH.

3BYKOBOW pE30HAHC.

HaOntonenue cBsI3M TPOMKOCTU 3BYKa M BBICOTHI TOHA C aMIUIUTYIOH M
4aCcTOTOM KOJeOaHUH.

UccnenoBanne  CBOMCTB  3JIEGKTPOMArHUTHBIX  BOJIH: OTpPaKEHHUE,
pesioMJICHUE, MOJspu3anus, udpakuus, uHTephepeHITus.

Tema 3. Onmuka

I'eomerpuueckass ontuka. lIpsMonuHelHOE pacnpoCcTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueyHbI HCTOUHUK CBETA.

OTtpaxkenne cBera. 3aKOHBI OTpakeHus cBera. [locTpoeHne M300pakeHul B
IJIOCKOM 3€pKalle.

[Ipenomnenue cBeta. 3aKOHBI MPETOMIICHUSI CBETa. AOCOTIOTHBIN MTOKa3aTelb
npenomiieHus. IlomHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbId yroJl MOJHOIrO
BHYTPEHHETO OTPaKCHHUS.

Hucniepcus ceeta. CiokHBIN cocTaB 0eoro ceera. L[Ber.

CoOuparomie u pacceuBaromiue JuH3bl. ToHkass nuH3a. DokycHOe
paccTostHUE W ONTUYecKas cuiia TOHKOW JuH3bl. [locTpoenue uzoOpaxeHui B
coOuparomux U paccenBaromux JuH3ax. Gopmyna TOHKOW JTUH3BI. YBeJIUUYEHUE,
JlaBaeMo¢€ JIMH30MU.

[Ipenensr nPUMEHUMOCTH T€OMETPUYECKON ONITHUKH.

BonnoBas ontuka. Wurepdepenmnuss cBeta. KorepeHTHbIE HMCTOYHHKH.
YcnoBusi HaOMONCHUS MAaKCUMyMOB M MHHHUMYMOB B HHTEp(hEpEHIIMOHHON
KapTUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

HNudpakusa cBera. JudpakiuoHHas pemérka. YcloBUe HAOIIOIECHUS
[JIaBHBIX ~MAaKCUMyMOB TIpU  TaJ€HUM MOHOXPOMATHYECKOrO0 CBETa Ha
Tu(PaKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.



Texauueckue ycTpONCTBA U MPAKTHYECKOE TPUMEHEHHE: OYKH, JIyIa,
doToamnmapar, TPOCKIIMOHHBINA alapaT, MHKPOCKOIN, TEJIeCKOI, BOJOKOHHAsS
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsimonuHeitHOE paclpocTpaHeHHe, OTPAKEHHE | MPEJIOMIICHHE CBETa.
OnTuyeckre npuOOpHI.

[TonHoe BHYTpeHHEe oTpaxeHue. Mozenb CBeTOBOAA.

HccnenoBanue CBOMCTB N300paK€HUH B JIMH3AX.

Monenu MUKpOCKOIIa, TeJIeCcKoa.

HaoGmronenue narepdepeHiiuu cpera.

HaOmnronenune nudpakiyuu ceera.

HaGnronenue nucnepcuu cBera.

[TonydeHue crekTpa ¢ MOMOIIbIO MPU3MBI.

[Tonydyenue crekTpa ¢ MOMONILI0 AUPPAKITMOHHON PEIIETKY.

HabGnronenue nonsipusanuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopisie pabomul

W3mepenne nmokaszaremns mpeIoMIICHHS CTEKIIa.

HccnenoBanrie CBOMCTB M300paKeHUN B JIMH3AX.

HaGmronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI cleMAJILHOI T€OPUU OTHOCHTEIHLHOCTH

['panunbl  NPUMEHUMOCTHM  KJIacCMYeCKOoM  MmexaHuku.  [locTynarsl
CIIELMAJIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJSA CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILITEHHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHU U COKPALLEHUE
JUTVHBI.

DHeprus U UMITYJIbC PEISITABUCTCKON YaCTHIIBI.

CBs13b Macchbl C S3HEPTUEW U UMIYJBCOM PEISATUBUCTCKON YaCTULbL. DHEPIUs
IIOKOSI.

Paznen 7. KBanToBas ¢pusmnka
Tema 1. Inemenmol KGAHM OGO ONMUKU
®otonsl. opmyna [Inanka cBs3u s3HEprun (HOTOHA C €T0 YACTOTONU. DHEPTrUs
U UMIyJibC (POTOHA.
OtkpsiTue u uccnenoBanue potoddpdexra. OnbiThl A. I'. CTosieToBa. 3aKOHBI
dboroaddexra. Ypapnenue DiHmuTerHa 111 GoTtodrddekra. «KpacHas rpaHuna»

dboTtorddekra.

JlaBnenue ceera. OnbiThl I1. H. JIeOenena.



XHUMHUYECKOE AEUCTBHE CBETA.
TexHuyeckue yCTpoMCTBA U TMPAKTHUECKOE MPUMEHEHHE: (OTOIIEMEHT,
dboToaTYMK, CoJIHEUHAasi OaTapest, CBETOIUO/I.
Llemoncmpayuu
®oTo3PdeKT Ha yCTaHOBKE C IUHKOBOM MIIACTUHOM.
HccnenoBanne 3akoHOB BHeMTHETo (poTodddekTa.
Ceroauon.
Conneunas 6arapes.
Tema 2. Cmpoenue amoma
Mogens atoma Tomcona. OmnbiTel Pe3epdopna mo paccesHuro o -4acTHIIL.
[Imanerapnas mognens aroma. Iloctynatel bopa. M3mydyeHne W MOTIIOLIEHHUE
(OTOHOB MpU MEPEXo/€ aTOMa C OJAHOIO YPOBHSI HEPruu Ha Jpyrou. Bumbl
cneKTpoB. CIIEKTp YPOBHEW dHEPIUU aTOMa BOAOPOAA.
BonnoBeie cBoiicTBa yactul. Bonnel ne bpoinsa. KopnyckynsipHO-BOITHOBOM
JTyaJli3M.
CIIOHTaHHOE U BBIHYKJEHHOE U3JIy4YEHUE.
TexHuyeckre yCTpOMCTBA M IPAKTHYECKOE ITPUMEHEHHUE: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
OnpeneneHne IIMHBI BOJIHBI JIa3epa.
Hab6nronenue nuHeRvyaThIX CIIEKTPOB U3TYUCHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul
HaOmroieHre muHeyaToro CrekTpa.
Tema 3. Amomnoe s0po
OKCIEpUMEHTBI, JTOKA3bIBAIOIIUE CIIOKHOCTh CTPOEHUS sAnpa. OTKphITHE
panuoakTuBHOCTH.  OmbiTel  Pe3epdopna 1mo  ompenesieHHI0  COCTaBa
pannoakTuBHOrO u3nydeHus. CBoiictBa anbda-, OeTa-, TaMMa-U3Ty4EHUS.
Binsinue paainoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpoTOHA W HeWTpoHa. Hykmonnas mopens sapa ['eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tormsl.
Anbda-pacnaa. OJIEKTPOHHBIM W TO3UTPOHHBIM Oera-pacnan. [amma-
U3ITydeHHE. 3aKOH PAaJIMOAKTUBHOIO pacajia.
DHeprus CBSI3U HYKJIOHOB B sjipe. Snepubie cuibl. JledekT maccesl sapa.
Snepnbie peakunu. [lenenue u cuHTes saep.
Snepusiii peaktop. TepmosinepHblii cuHTe3. [IpoGieMbl U MEpPCHEKTHBBI
AJIEPHOM SHEPTETUKU. JKOJOTMYECKHUE ACIIEKThI AIE€PHOU SHEPTETHUKHU.



OnemeHTapHble YacTULbl. OTKPBITHE O3UTPOHA.

MeTop1 HAOTIOACHUS U PETHCTPAIH SIEMEHTAPHBIX YaCTHII.

dyHaameHTanbHbIE B3auMoAecTBUsl. EAMHCTBO pu3nueckoi KapTUHBI MUpA.

TexHnyeckue ycTpoHCTBA M NMPAKTUYECKOE NIPUMEHEHUE: JJOZUMETp, Kamepa
BuiibcoHa, siiepHbIil peakTop, aToMHas bomoa.

Llemoncmpayuu

CY€TUnK HOHU3UPYIOIIMX YACTHIL.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue TpekoB 4acTHII (TI0 TOTOBBIM (oTOrpadusim).

Pa3jen 8. Dy1ieMeHTHI ACTPOHOMHUM U ACTPO(PU3UKH

Otanbl pa3BUTHA acTpoHoMuUU. [IpukinagHOe 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMMUMU.

Bun 3Bé3gHoro Heba. Co3Be3nusi, sipkue 3BE3/bI, IUIAHETHI, UX BUIAUMOE
JBUKEHUE.

CoJsiHeuHas cucrema.

Connne. ConHeuHass akTHUBHOCTh. McTtounuk sHeprum ConHua u 3BE3Z.
3BE3bI, UX OCHOBHBIE XapaKTEpUCTHKHU. J[Marpamma «CHEKTpaJbHBIA Kiacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOW TMOCIIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3] TJIABHOW IOCJIENOBATEIBLHOCTA. BHYTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIC MPECTABICHUS O MPOUCXOXKACHUH U 3BoonMUA CoJHIA U
3BE31. DTanbl )KU3HH 3BE3I.

Mueunsiii Ilyte — Hama ['amaktuka. Ilonoxkenme m nBuxenune CosHIa B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBasapbl. UEpHbBIE IBIPBI B s1pax
raJIaKTHK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa006ua. Pasoeranue rajgakTuk.
Teopus bonsmioro B3peiBa. PennkroBoe nuzinyyeHne.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnpie mpoOaemMbl aCTPOHOMHUH.

Yuenuuecxue nabnrooenus

HaOmnronenus: HEBOOPYKEHHBIM TJ1a30M C KMCMOJIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJI ONPENeNICHUs MOJI0KEHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1ss CeBEepHOro NOyIIapus U SIPKUE 3BE3IbI.

HaoGmronenus B teneckon JIyHsl, mianet, Mieunoro [lyTu.

Oo6o01mauiee NOBTOpPeHUE

Ponp ¢usuku w acTpoHOMHM B JKOHOMHYECKOW, TEXHOJOTUYECKOMH,
COIMAJIBHON M ATUYECKOU c(hepax nesTeTbHOCTH YEeIOBEKa, POJb M MECTO (PU3UKH
¥ aCTPOHOMHUU B COBPEMEHHOM HAay4YHOU KapTHUHE MHUPA, POJib (PU3NYECKON TEOpUU



B (OPMHUPOBAHMM TIPEACTABICHUA O (PU3NYECKOW KapTUHE MHpA, MECTO
(bu3NYeCcKO KapTHUHBI MUpPA B 0OIIEM PSIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MexnpeaMeTHbIE CBSI3U

Nzyuenne kypca ¢usuku 6a3oBoro ypoBHsa B 11 kjacce ocymiecTBIsieTcs ¢
y4ETOM COJAEPKATENBHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJIOTMH, XUMHUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie noHsmus, CBSI3aHHBIE C HW3YUYCHHEM METOIOB HAy4YHOTO
MO3HAHUS: SIBJICHWE, HAay4HbIM (akT, rumore3a, (puanueckas BeIWYHHA, 3aKOH,
TEeOpusi, HAOIIOJICHHUE, SKCIIEPUMEHT, MOJIETMPOBAHKE, MO/JIEIb, U3MEPEHUE.

Mamemamuxa: pemIeHWE CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHI W MX MPOEKIIMM HA OCHU KOOPJWHAT, CJIOKEHHE BEKTOPOB,
MIPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIUH, MPHU3HAKH TOJO00MS TPEYroJIbHUKOB,
ompeiesIeHHe IUIONIAIU TUIOCKUX (GUryp u o0bEMa Tell.

buonocusn: >nexTpudeckue SABICHUS B KUBOWM IPUpoOjJE, KoJyieOaTelbHbBIC
JIBUKECHHS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUE
paJualuy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpOCHUE aTOMOB Y MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPABIX
TeJ, MEXaHU3Mbl OOpa30BaHUS KPHUCTAULINYECKON PEMmETKH, CIEeKTPaIbHbII
aHaJIu3.

leoepachusi:  MarHuTHBIC TIOTIOCAa 3E€MJIM, 3aJ€KHM MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, TIPEJCKA3aHUE 3eMIICTPSCCHUIA.

Texnonocus: NWHUM DIEKTPONEPENAY, TEHEPATOP MEPEMEHHOTO TOKA,
AIIEKTPOABUTATENb, WHAYKIMOHHASI I€4Yb, pajap, PaauonNpUEMHUK, TEJIEBU30DP,
anTteHHa, tenedon, CBU-medyb, MpOEKIMOHHBIN ammapaTr, BOJOKOHHAas OITHKA,
COJIHEYHAas Oarap



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHMSA IIPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

[Tmanupyemble pe3ynbTaThl OMHPAIOTCS Ha BeAylIUe LieJieBble YCTAHOBKH,
OTPAKAIOIIME OCHOBHOM, CYIIECTBEHHBIM BKJIAaJ W3y4aeMOM NPOrpaMMbl B
pa3BUTHE JIMYHOCTH OOYYAIONIMXCS, MX CIOCOOHOCTEH C UCIOJIb30BAaHUEM
o0opynoBaHus 1eHTpa « Touka pocTtay.

OcBoenue yueOHOro mnpeamera «®Pu3nMkay Ha YPOBHE CpPEIHEro OOLIEro
oOpa3zoBaHusi (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JOCTHKEHUE CIEAYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MPEIMETHBIX 00Pa30BaTENbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yNabTaThl OCBOCHUsS yueOHOro mpeamera «Du3HKa» JOIKHBI
OTpaXXaTb TOTOBHOCTh U  CIOCOOHOCTh OOYy4YarolIUMXCsl PYKOBOACTBOBATHCS
cOPMUPOBAHHON BHYTPEHHEW MO3UIUEH JUYHOCTH, CHUCTEMOM LEHHOCTHBIX
OpUEHTAllMi,  MO3UTUBHBIX  BHYTPEHHUX  YOEKIEHHH,  COOTBETCTBYIOIIMX
TPaAULIMOHHBIM LIEHHOCTSM pPOCCUKCKOTO0 OOIIECTBA, PACIIUPEHHE MKU3ZHEHHOIO
OMbITa W OMbITA JEATEIBHOCTH B MPOLECCE pean3allii OCHOBHBIX HANpaBlIEHUN
BOCIIUTATENBHOU JEATEIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpaIaHCKOT0 BOCIMTAHUS:

c(OPMHUPOBAHHOCTh I'PaXJAAHCKON MO3ULMK O0YYaroIIerocsi Kak akKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUNCKOT0 OOIECTBA;

OPUHATHE  TPAJUIMOHHBIX  OOIEYETIOBEYECKMX  TyMaHUCTHMYECKUX U
JEMOKPaTUYECKUX LICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIIBHOCTh B HMHTEpECaxX I'Pa’kJaHCKOIO
o0111ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTEIbHON OpraHU3alnu;

yMEHHUE B3aUMOJCHCTBOBATh C COLMAIbHBIMU MHCTUTYTaMU B COOTBETCTBHUH C
X QyHKIMAMU U HA3HAUCHUEM;

TOTOBHOCTh K TYMaHUTAPHOU M BOJOHTEPCKON ACSITEIbHOCTH;

2) MATPHOTHYECKOT0 BOCTIUTAHMSA:

c(hOpPMHUPOBAHHOCTH POCCUUCKON IPaKIAHCKOM UIEHTUIHOCTH, TATPUOTU3MA,;

LIEHHOCTHOE OTHOIIEHHE K TOCYJAapCTBEHHBIM CHMBOJIAM, JIOCTHXKEHHSM
POCCUICKUX YUEHBIX B 001aCTH (PUMKHU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(OpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, 3TUYECKOTO TIOBEJICHHS;



CIIOCOOHOCTh OIICHMBATh CUTYallMI0 M TPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh Ha MOpaJbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YMHCIIE B
NESATEIbHOCTU YYEHOTO;

OCO3HaHHE JJMYHOTO BKJIa/Ia B TOCTPOEHUE YCTOMYHUBOrO Oy IyILETO;

4) 3¢TeTHYECKOT0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOYas 3CTETUKY HAay4HOI'O TBOPYECTBA,
npuCyIIero pu3nveckoi HayKe;

5) Tpya0BOro BOCIIMTAHUSI:

MHTEpEC K Pa3INuHbIM cepaM npodeccuOHANbHOMN AeITeIbHOCTH, B TOM YUCIIE
CBA3AaHHBIM C (U3HKOM M TEXHHMKON, YMEHHE COBEpUIaTh OCO3HAHHBIA BBIOOP
Oynymieit mpodeccun 1 peain30BbIBATh COOCTBEHHBIC )KU3HEHHBIC TLJIaHbL;

TOTOBHOCTh U CHOCOOHOCTH K OOpa30OBaHUIO U caM0OOpa3OBaHUIO B 00JACTH
(bU3UKY HA TIPOTSHKEHUU BCEH KU3HH,

6) IKOJI0rH4eCKOr0 BOCTIUTAHMS:

C(OPMHUPOBAHHOCTh ~ SKOJIOTMUECKOM  KYJIbTYpbl, OCO3HAHHE TJI00AJIBLHOTO
XapaKTepa SKOJOTMYECKUX TPOOIIeM;

IJTAHUPOBAHKE U OCYIIECTBICHUE JICCTBUIN B OKPYKAIOIIEH CPEAE Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacUIMpPEeHNE ONBITA JEATEIbHOCTH 3KOJOTUYECKON HANIPaBIEHHOCTH Ha OCHOBE
UMCIOITUXCS 3HAHUH 110 (U3HUKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMS:

c(OPMUPOBAHHOCTh MHUPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HaHWE IEHHOCTH HAay4YHOW JEATEIbHOCTH, TOTOBHOCTH B IpoLecce
M3y4eHUs: (PU3HKU OCYIIECTBIIATh MPOECKTHYIO M MCCIEIOBATEIBCKYIO AESTEIbHOCTD
WHJIUBUAYAJIBHO U B TPYMIIE.

METAINPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHHBEpPCAIbHBbIE YUeOHbIE 1eiiCTBUSA
ba3oBble J1oruueckue qeMCTBUA:
CaMOCTOSITEIILHO dbopMyIUpoBaTh u AKTyaJIn3UPOBAThH npoosiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPEACISATh LENU JIeITENbHOCTH, 33JaBaThb IMApAMETPbl M KPUTEPUU HX
JIOCTHIKCHHUS;
BBISIBIIATHh 3aKOHOMEPHOCTH U TIPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUECKHIX
SIBJICHUSIX;



pa3palaTrhiBaTh IUIAH pPELIECHUS NPoOJIEMbl C Y4ETOM aHaINW3a HMMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBHI B JCSITEIBbHOCTb, OLIEHUBATH COOTBETCTBUE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKU MOCIIEICTBUN AESTEIbHOCTH;

KOOPJMHHUPOBATH U BBITIOJIHATH pa0OTy B YCIOBHSX pPeajJbHOT0, BUPTYAIbHOTO U
KOMOMHHUPOBAHHOT'O B3aUMOJEHCTBUSI;

pa3BUBaTh KPEATUBHOE MBIIIICHUE NP PEIICHUH KU3HEHHBIX IPOOIIEM.

Ba3oBnle ucciaenoBarejabCcKue 1eCTBUSA.

BIIQ/ICTh HAYYHOH TEPMHMHOJIOTHEH, KIIIOUYEBBIMH TOHATUAMU WM METOJAMH
(bu3nuecKoil HayKu;

BJIQJIETh HABBIKAMM y4€OHO-HCCIIEIOBATENbCKON M MPOEKTHOMN AESTENbHOCTU B
o0nacTu (U3MKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOATEIBHOMY IOUCKY
METOJIOB pelIeHHs 3a1ad (PU3NYECKOTO COAEpKAHMs, NPUMEHEHUIO Pa3IMYHbIX
METOJI0B ITO3HAHUS;

BJAJE€Th BUJAMHU JEITEIBHOCTH IO TMOJYYEHUIO HOBOIO 3HAHMs, €ro
MHTEpIIPETAllNM, MPEoOpPa30BaHUI0O W TNPUMEHEHHI0 B Pa3IUYHBIX Y4eOHBIX
CUTYaLIMSIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBJISITH  TIPUYMHHO-CJICJICTBEHHBIE CBS3M W aKTyaJlM3WpOBaTh  3ajady,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHHUs, HaXOAUTh apTyMEHTHI JIsl TOKa3aTelbCTBA CBOUX
YTBEpXKACHUMN, 3a7]aBaTh MapaMEeTPbl U KPUTEPUU PEILLICHUS;

aHAJIM3UPOBATh MOJYUYEHHBIE B XOJI€ PEILICHUS 3a/1aull PE3yIbTaThl, KPUTUYECKH
OILICHMBATbh UX IOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh M (OPMYIUPOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTENbHOU
JESITeIbHOCTH, B TOM YHCJIC TIPU U3YYCHUH (DU3HUKY;

JaBaTh OLICHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

yMETh TNEPEHOCUTh 3HaHUSI 1O (U3MKE B MPAKTHYECKYI0 00JacTh
AKU3ZHEJECATEIILHOCTH;

YMETbh UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 001acTell;

BBIJIBUTaTh HOBBIE UJIEH, MPEIaraTh OPUTHHAIBHBIE MTOAXOAbI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 337a4H, TOMYCKAIOIINE albTepHATUBHBIC PEILICHUSI.

Pabora ¢ undopmanueii:

BJa/IeTh HaBBIKAMM MOJy4YeHUs HHPOpMalMH (U3HUECKOTO COACPKAHUS U3
UCTOYHUKOB pa3HBbIX THUIIOB, CAMOCTOSITEIBHO OCYILIECTBIATh TIOUCK, aHAaJuU3,
CUCTEeMATHU3aIMI0 W WHTEPIpEeTalio WHPOPMAIMU Pa3IUYHBIX BHIOB U (HOpM
IPECTABICHMS;

OLIEHMBATH IOCTOBEPHOCTh UHPOPMALINY;



UCII0JIB30BaTh CPEICTBA HH(POPMAIIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTHMA
B PCIICHUM KOTHHUTHBHBIX, KOMMYHUKATHBHBIX W OpraHU3aIlMOHHBIX 3a7ad C
coOmoieHneM TpeOOBaHW HSPrOHOMHUKH, TEXHHKH O€30MacHOCTH, THTHCHBI,
pecypcocOepexeHus, MPaBOBBIX M OJTHYECKUX HOPM, HOPM HH(POPMAITMOHHON
0C30ITacCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUYECKOTO COJICPIKAHUS B PA3IUMYHBIX (popmarax ¢ yd€Tom
Ha3HauYeHHUsS WHGOPMAIMKM W IEJICBOM ayJUTOPUH, BBIOMpPAS ONTHUMAIBHYIO (HOpMy
IIPE/ICTABIICHUS U BH3yaJIM3alliu.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIEC YUeOHbIE 1eCTBHA:

OCYIIECTBJISATH OOIIIEHNE HA YPOKaxX (PU3UKHU U BO BHE-YPOUHOU €SI TEIIbHOCTH;

pacro3HaBaTh NPEANOCHUIKA KOH(MIUKTHBIX CUTYallUd U CMATYATh KOH(DJIUKTHI;

Pa3BEPHYTO M JIOTMYHO H3JaraTh CBOIO TOYKY 3PEHHS C MCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

NOHUMATh M HCMOJIb30BaTh MPEUMYILIECTBA KOMAHJIHOW W WHIWBUAYaJbHOU
paboThI;

BBIOMpATh TEMATUKy M METOAbl COBMECTHBIX JCUCTBUH € Y4€TOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KaXKIOT0 YCHA KOJIJIEKTUBA;

NPUHUMATh L€  COBMECTHOM  JEATEIbHOCTH, OpPTaHU30BBIBATH U
KOOPJIMHUPOBATh JECHUCTBUSA MO €€ JOCTHKEHHIO: COCTAaBJATh IUJIAH JICWCTBUM,
pacnpenensiaTb poiu C y4€TOM MHEHUW YYaCTHUKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOU paboThI;

OIICHMBATh Kau€CTBO CBOETO BKJIAJIa M KAXKJOTO YYaCTHHUKA KOMaH/bl B OOIINIA
pe3yNbTaT Mo pazpaboTaHHBIM KPUTEPUSIM;

npejjiaraTh HOBBIE TMPOEKTHI, OIEHUBAaTh WJAEH C TIO3UIMM HOBU3HHI,
OPUTUHAIIBHOCTH, TPAKTUUECKON 3HAYUMOCTH;

OCYIIECTBJISITh  MO3UTHUBHOE CTPATETMYECKOE TOBEICHUE B  PA3JIMYHBIX
CUTYaIUsX, IPOSIBIISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranuzamnus:

CaMOCTOSTEIIbHO OCYIIECTBIIATh II03HABATEIBLHYIO JIESITCIBHOCTh B 00JACTH
GU3NKK W aCTPOHOMHH, BBISBISATH MPOOJEMBbI, CTaBUTh U (HOPMYIHPOBATH
COOCTBEHHEBIE 3aJ1a4H;

CaMOCTOSITEIIEHO COCTABIIATh IUIAH PENICHHS pacCUETHRIX U KAaYeCTBEHHBIX 3a]1a4,
IJIaH BBITIOJIHCHUSI TIPAKTUYECKONM pPabOThl € y4E€TOM HMMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U TPENIOUTCHH;



JaBaTh OLICHKY HOBBIM CUTYalUsIM;

paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEAIIOUYTEHUH;

JenaTb OCO3HAHHBI  BBIOOp, apryMEeHTUpOBaTb €ro, Opate Ha cedd
OTBETCTBEHHOCTH 32 PEIICHUE;

OLICHMBATb MPUOOPETEHHBIH OIIBIT;

croco0cTBOBaTh (POPMUPOBAHMIO U MIPOSBICHUIO SPYAULIMU B 00JaCTH (PU3UKH,
IIOCTOSTHHO MOBBILIATh CBOM 00Pa30BaTENbHBINA U KYJIBTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJVIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCHUTh KOPPEKTHUBBI B JACSITEIHHOCTD,
OLICHHMBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIa/I€Th HaBbIKaMH IT03HABATEIbHONU PEQIIEKCHH KaK OCO3HAHUS COBEPIIIAEMbIX
JEHCTBUM U MBICITUTENIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;

UCIOJIb30BaTh MPUEMBI peICKCUU ISl OLIEHKH CUTYallld, BbIOOpa BEPHOTO
peleHus;

YMETh OLIEHUBaTb PUCKM U CBOEBPEMEHHO IMPUHUMATh pEIIeHUs MO0 UX
CHIDKEHUIO;

NpUHAMATh MOTHBBI M apryMEHTHl JPYIHX TpPH aHaIW3€ pPe3yIbTaToB
JesITeTbHOCTH,

OPUHUMATh ce0sl, TOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA;

NpUHAMATh MOTHBBI M apryMEHTBl JAPYIHMX TIpM aHajdu3e pe3yJIbTaToB
NesITebHOCTH;

pU3HaBaTh CBOE MPaBO U MPABO JIPYTUX Ha OMIMOKU.

B nporecce nocTHKeHNs JTUYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTPAMMBI IO
¢u3nke I8 YpOBHS  cpedHero oOmiero o0Opa3oBaHUsl Y O0y4arommxcs
COBEPIIICHCTBYETCS HMOIIMOHATBHBIH WUHTEIJICKT, IpeoIararonmi
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUs, BKIIIOYAIOILIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOIMOHAIBHOE
COCTOSIHME, BUAETh HANpaBJICHHUs Pa3BUTUS COOCTBEHHON SMOIMOHAIBHOM c(epsl,
OBITh YBEPEHHBIM B Ce0€;

CaMOpETyJIUPOBaHMs, BKIIOYAIOLIETO CaMOKOHTPOJIb, YMEHHE TPUHUMATb
OTBETCTBEHHOCTh 3a CBOE TOBEACHHME, CIIOCOOHOCTh  aJanTHPOBaThCI K
HYMOIIMOHATBHBIM U3MEHEHHSIM U MIPOSBIISATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIONICH CTpPEMJICHHE K TOCTHIKCHHIO IETH U
ycrexy, ONTUMHU3M, HHHUIMAaTUBHOCTh, YMEHHE JCHCTBOBATh HCXOJS U3 CBOHUX
BO3MOKHOCTEH;



OMIIaTHH, BKJ'II-O‘{aI-OHIeﬁ CITOCOOHOCTH ITOHMMATh OMOIIMOHAJIBHOC COCTOAHHUC
APYIrux, YYUTBIBATb €TI0 IIPHU OCYIICCTBICHUU O6HI€HI/IH, CITOCOOHOCTH K COYYBCTBHUIO
H COIICPCIKNBAHUIO,

COMAJIBbHBIX HAaBBbIKOB, BKJIIIOYAaIOIIIMUX CITOCOOHOCTD BBICTPAaWBATb OTHOLICHUA C
APYIruMHu JIXOIbMH, 38,60TI/ITI)CSI, IMPOABIIATE HHTCPCC U pa3pClIaThb KOH(i)JII/IKTI)I.

HNPEIMETHBIE PE3YJIbTATHI

K xoniy o0yuenus B 10 kjacce npeMeTHbIE pe3yabTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh HA MpUMEPAX pojib U MecTo (u3uMku B (GHOPMHUPOBAHUU
COBPEMEHHOW HAyYHOM KApTUHBI MHpA, B PA3BUTHUH COBPEMEHHON TEXHUKH H
TE€XHOJIOTUH, B MPAKTUYECKON JEATEIIBHOCTH JIFO/ICH;

YUUTHIBATH TPaHUIBl TNPUMEHEHHUS HM3YYEHHBIX (PU3HYECKUX MOJCINCH:
MarepuaibHas TOYKa, MHEPLHAJIbHAS CUCTEMa OTCU€ra, a0COJIIOTHO TBEPIOE TEIIO,
WJICUTbHBIN Ta3, MOJICIM CTPOCHUS Ta30B, XKUIAKOCTEM M TBEPHABIX TEJ, TOUCUHBIN
AIEKTPUUYECKUHN 3apsi/i PU PelIeHUU PU3NUECKUX 3a]1ay;

pacno3HaBath (hU3MYECKUE SIBICHHS (IIPOLIECCh) U OOBSICHATH MX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHMUS BEIIECTBA WU
AJIEKTPOJAVMHAMUKH: PABHOMEPHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUXECHUE,
CBOOOJHOE MaJICHHE Tell, ABUKEHHUE [0 OKPYKHOCTH, HHEPLIMSI, B3AUMOJICHCTBUE TET,
muddy3usi, OpOyHOBCKOE ABUKEHUE, CTPOCHHE JKUIKOCTEH U TBEPHABIX TeET,
M3MEHEeHHE 00bEMa TeNl MpHU HarpeBaHUM (OXJIAXKACHHH), TEIUIOBOE PaBHOBECHE,
HCIIAPEHNUE, KOHJCHCAlWs, IUIABJIICHUE, KPUCTAJUIM3AlNsl, KUIIEHHWE, BIIAXKHOCTh
BO3/1yXa, MOBBIIICHUE JIaBJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM COCY/IE, CBSI3b
MEXAYy IlapaMeTpaMH COCTOSHUS Ta3a B H30IPOLECCAX, JJIEKTpU3ALUSA TE,
B3aUMO/ICVCTBUE 3aPSIIO0B;

OTNHUCHIBATh MEXAHUYECKOE JBIKCHHE, HCMOJb3ys (PU3MUECKHE BEIUYUHBI:
KOOPJAMHATA, IIyTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca TeJla, CUJIa, UMITYJIbC
Tela, KUHETUYECKas HHEprus, MOTEHIMalbHAs JHEpPrusi, MeXaHuueckas padoTa,
MEXaHU4YeCKass MOIIHOCTh, MPHU OINHCAaHWU TMPABWIHHO TPaKTOBaTh (HUINUECKUI
CMBICJI UCTIOIB3YEMBIX BEJIMYUH, X 0003HAYCHHS M €IUHUIIBI, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMH BEJIMUYNHAMU;

ONUCHIBATh H3YyUYCHHBIC TEIUIOBbIE CBOWCTBA TE€JI U TEIUIOBBIE SIBJICHHUS,
UCTOJIb3ysT (U3MYECKHE BEJIMYMHBL: JIaBJICHHME Ta3a, TeMIeparypa, CpeIHss
KMHETUYECKAasT DHEPIHsl XAOTHYECKOIO JBHXKEHUS MOJIEKYJ, CpEIHEKBaApaTU4HAas
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIJIOThI, BHYTPEHHSIsI 3Heprusi, pabora rasa,



KO3 QUIIMEHT TOJIE3HOTO JIEWCTBUSI TEIJIOBOTO JBUTATENsl; MPU  ONKUCAHUU
OpaBUIBHO TPAKTOBaTh (PU3MUECKUM CMBICA HCHONB3YEeMbIX BEJIMYMH, UX
0003HaYCHUS W €AUHUIIBI, HAXOAUTH (DOPMYJIBI, CBSA3BIBAIOIINE JAHHYIO (DH3UIECKYIO
BEJIMUUHY C APYTUMH BEJIUYNHAM;

ONUCHIBATh M3YYECHHBIE AJICKTPUUYECKUE CBOMCTBA BEILIECTBA U DJIECKTPUUECKHUE
sBJIeHHs (ITPOIIECCHI), UCTOJIB3YS (DU3UYCCKHUE BEIMYMHBI: DJICKTPUUYSCKHHA 3aps,
AIEKTPUUECKOE MOJIe, HANPSHKEHHOCTh TMOJISL, MOTEHIMAJ, Pa3HOCTh IMOTEHIMAJIOB,
IpY OMHMCAHUM MPABUIBHO TPAKTOBATH (PU3NYECKUIN CMBICI UCIOJIb3YEMbIX BETUYMH,
ux OOO3HAUEHUS U EIUHUIIBI; YKa3biBaTh (OPMYIIbI, CBS3BIBAIOIIME JIAHHYIO
(bU3UYECKYIO BETUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJTM3UpPOBaTh (U3UYECKUE TMPOLECChl U SBJICHUS, HCHOIB3YA (Pu3NUecKue
3aKOHBI U MPHUHIUIIBL: 3aKOH BcemupHoro tsarorenud, [, II u III 3akonsl HeroToHA,
3aKOH COXPaHEHHUSI MEXaHWYECKOW 3HEpPruu, 3aKOH COXPAHEHHS UMITYJIbCa, IPUHIUIIT
CYyHEpPHO3ULINA CHJI, TPUHUMUII PABHONpPABHUS HHEPLHUAIBHBIX CHCTEM OTCYETA,
MOJIEKYJISIPHO-KMHETHYECKYIO TEOPHUIO CTPOCHUS BEILIECTBA, ra30BbI€ 3aKOHBI, CBSA3b
cpeaHel KUHETHYECKOW SHEPruu TEIJIOBOTO JBMKEHHUS MOJIEKYJ € aOCOIIOTHOM
TEMIIEPATypO, MEPBBIM 3aKOH TEPMOJUHAMUKHU, 3aKOH COXPAHEHHUSI IIIEKTPUIECKOTO
3apsana, 3akoH KynoHa, mpu 3TOM pa3nuyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €TO0
MaTeMaTUYeCKOE BBIPAKEHHUE U YCIIOBUS (TPAHMIIbI, 00JACTH) MPUMEHUMOCTH;

OOBSACHSTH OCHOBHBIE TIPUHITUIIBI ICUCTBUS MalIuH, TPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB; pa3inyaTh YCJIOBHUS MX O€30MaCHOTO HCMOJIB30BAHMS B TOBCEIHEBHOM
KU3HU;

BBITIOJTHATh DKCIIEPUMEHTHI TI0 HCCIIECIOBAHUIO (DUBUYECKUX SIBICHUM U
MPOIIECCOB C HCIMOJB30BAHUEM TMPSAMBIX M KOCBEHHBIX WM3MEPEHUM, TPU HSTOM
dbopmynupoBaTh npodsiemMy/3aiady U TUNOTe3y Yy4eOHOTO IKCIEpUMEHTa, COOUpaTh
YCTAHOBKY M3 MPEIJIOKEHHOTO0 000pYy/I0BaHUS, MPOBOAUTH OMBIT U (HOPMYJIUPOBATH
BBIBOJIBL;

OCYIIECTBJISITh MPSMbIE U KOCBEHHBIC M3MEpPEHUS (U3HYECKUX BEIMYMH, TPU
TOM BBIOMPATh ONTHUMAIBHBIA CHOCOO0 H3MEPEHHS U MCIHOJb30BaTh W3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh  3aBUCUMOCTH  MEXAy  (U3WYECKMMH  BEIUYMHAMH  C
UCIIOJIb30BaHUEM TIPSIMBIX M3MEPEHHM, TMPU HITOM KOHCTPYHPOBATH YCTAHOBKY,
(buKCHUpOBaTh Pe3yJbTaThl MOJTYUYCHHOW 3aBUCUMOCTH (PU3MUECKUX BEIUYHMH B BUJIC
TaOJHIl U TPaPUKOB, JA€JIaTh BHIBOBI IO Pe3yIbTaTaM UCCIICIOBAHMUS;

coOmro1aTh MpaBujia OE30MacHOTO TPyJa MPH TPOBEICHUU HCCICJOBAaHUN B
paMKax y4eOHOIro »JKCIIEpUMEHTa, Y4eOHO-HCCIIEOBATEIbCKOM U IPOEKTHOM



JESTEIBHOCTH C HCIOJb30BAHUEM H3MEPUTENBbHBIX YCTPOMCTB M J1aOOPaTOPHOIO
o0opyI0BaHuUS;

pemath pacu€THbIC 33aUM C ABHO 3a/IaHHON (PU3NYECKON MOJENbIO, UCTIONb3YS
¢u3nyeckue 3aKOHBI U MPUHIUIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/ladll BBHIOMPATH
(GU3NYECKYI0 MOJIEIb, BRIACIATH (PU3NUECKHe BEMTUYUHBI U (HOPMYIIbI, HEOOXOIUMBIE
UIsl €€ penieHusl, MPOBOJIUTH PAaCUYEThl M OLEHUBATH PEATBHOCTH IMOJIYYEHHOIO
3HAUYCHUS (PU3NYECKON BETUUNHBL;

pelmaTh KaueCTBEHHBIC 3aJayd: BBICTPAUBATH JIOTUUYECKHA HEMPOTUBOPEUYHUBYIO
LENOYKY pPacCyKJIEHUW C ONOpOM HAa H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbu3uYecKue IBJICHUS;

MCIIOJIb30BaTh MPHU PEIICHUH YYEOHBIX 33]1a4 COBPEMEHHbIE MH(POPMALIMOHHBIE
TE€XHOJIOTUU JUIsl TIOWCKA, CTPYKTYpUPOBAHUS, WHTEPHPETALUUA U MPEACTABICHUS
yuyeOHOH M HAy4yHO-NIONYJSPHOW HMHQOpPMAIMK, NOJYYEHHOW U3 Ppa3InyHbIX
MUCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATh MOJIy4aeMylo HH(POPMALHUIO;

OPUBOJUTH MPUMEPHI BKJIa/la POCCUICKUX U 3apyOeKHBIX Y4YEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOIIEr0 MHUPA, B Pa3BUTUE TEXHUKHU
1 TeXHOJIOTHU;

MCIIOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3MUKE B MOBCEIHEBHOW >KU3HU JUIS
oOecrieueHuss 0€30MacHOCTH TpPU OOpalllEHWH C NpudopaMu M TEXHUYECKUMHU
yCTpOMCTBaMHU, AJII COXPAHEHHUS 3JI0POBbS M COOJIIOJIEHUS HOPM 3KOJOTHYECKOTO
ITOBEJICHUS B OKPYKAIOIIEH CpeEJIE;

paboTaTh B TpYyIIE C BBINOJHEHUEM pPAa3jMYHbIX COLMAJIBHBIX PpOJIEH,
IJIAaHUPOBATh PpadOTy TPyNIbl, pAUUMOHAIBHO pacOpelnesiTh OOS3aHHOCTH MU
IJIAaHUPOBATH JIESITEIbBHOCTh B HECTAaHAAPTHBIX CHUTYyalUsAX, aJEKBAaTHO OLIEHUBATH
BKJIaJ] K&XJIOTO U3 YYACTHUKOB I'PYIIIBI B PEILICHUE pacCMaTpUBAEMOM POOJIEMBI.

K xonmy oOyuenust B 11 Kjacce npeaMeTHble pe3yabTaThl Ha 0a30BOM ypOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

J€MOHCTPUPOBATh Ha MPUMEpPax poJib U MecTo (u3uMku B (HOpMHPOBAHHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOU TEXHUKU U
TEXHOJIOTUM, B MPAKTUYECKOU AEATEIBHOCTH JIFOJAEH, LEJTOCTHOCTh U E€IUHCTBO
(du3rUecKoil KapTUHBI MUPA;

YVUUTBHIBaTh TPAHUIBl MPUMEHEHUS HW3YYEHHbIX (U3MUECKHX MOJENe:
TOYEYHBIN AJIEKTPUYECKUMN 3apsijl, JTy4d CBETA, TOYEYHbIA UCTOYHUK CBETA, sIACPHas
MOJIeIb aTOMa, HyKJIOHHAsl MOJI€Ib ATOMHOTO Apa MPH pelIeHnr (U3NIECKUX 3a/1a4;

pacmno3HaBaTh (U3UYECKUE SIBICHHUA (TPOLECChI) U OOBACHATH UX HAa OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKHN U KBAHTOBOW (PUBHMKH: JIEKTPUUYECKAs] MTPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XWMHYECKOE, MArHUTHOE JEWCTBUS TOKA, B3aUMOJCHCTBUE



MarHuTOB, 3JIEKTPOMArHUTHASI MHAYKIIMS, IEMCTBUE MArHUTHOTO MOJISl HAa MIPOBOJIHUK
C TOKOM W JBWXKYUIMHCS 3apsjl, JJIEKTPOMArHUTHbIE KOJI€OaHUS U BOJIHBI,
MPSMOJIMHEMHOE pacrpocTpaHeHue CBETa, OTpaXK€HUeE, MIPEJIOMJIEHHE,
uHTephepeHusa, audpaknuuss W MOJSpU3alus CBETa, JIUCIEPCHST  CBETAa,
doTosnexkTpuueckuii d3hdext (hoTodrdhdeKT), CBEeTOBOE MaBICHHE, BO3SHUKHOBECHHE
JMHEWYAaTOro CHEKTpa aTomMa BOJOpPOJia, €CTECTBEHHAass W HCKYCCTBEHHas
PaMOaKTUBHOCTH;

OMKCHIBATh M3YyYEHHBIE CBOMCTBA BelIECTBA (DJIEKTPUUECKHE, MAarHUTHBIE,
ONTHUYECKHE, JIEKTPUUECKYIO IPOBOJIUMOCTh PA3JIUYHBIX CPEJT) U AJIEKTPOMATHUTHBIE
SBJICHUS (TIPOLIECCHI), UCIONB3Yys (HU3NUECKUE BEITUYUHBL: DJICKTPUUYECKHUM 3apsij,
CUJIa TOKa, JIEKTPUYECKOE HAMPSIKEHUE, DJIEKTPUUYECKOE COMPOTHUBIICHHUE, PA3HOCTD
MOTEHIMAJIOB, JICKTPOJBUKYINAsl CuUjia, paboTa TOKa, MHIYKIUST MAarHUTHOTO TMOJIs,
cuna Amrnepa, cwia JlopeHiia, MHIYKTUBHOCTh KaTYIIKH, SHEPTHUS SJIEKTPUYECKOTO U
MarHUTHOTO TOJIEH, MIEPUO U YaCTOTa KojeOaHuil B KoyeOaTeIbHOM KOHTYpE, 3apsij
U CHJIa TOKa B MPOIECCE TAPMOHMUYECKUX AJIEKTPOMATHUTHBIX KojieOaHuii, okycHoe
pacCTOssHME M ONTHYECKasl cujia JIMH3bI, NP OMUCAHUU MPABUIBHO TPAKTOBATH
(bU3NUEeCKUl CMBICT HCIOJIB3YEMbIX BEJIMYMH, HX OOO3HAYEHUS U EIUHUIIBI,
YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIUMYUHY C JAPYTUMHU
BEJIMYMHAMU;

OMUCHIBATh U3YyUYCHHBIC KBAHTOBBIC SIBJICHUS W TMPOIECCHI, MCIOJb3Ys
(du3HUecKre BEIMYUHbBI: CKOPOCTh DJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U YAaCTOTA
CBETa, DHEPTUA U UMIMYJILC (HOTOHA, MEPUO MOTypaciaga, IHEPTUsl CBSI3U aTOMHBIX
s5ep, MPU OMUCAHUU TPABUIBHO TPAKTOBATH (PUBMYECKUI CMBICT HCHOIB3YEMBbIX
BEJIMYMH, X 0003HAUYCHUS U €IUHUIIBI, YKA3bIBATh (POPMYIIBI, CBA3BIBAIONIUE JAHHYIO
(GU3UYECKYIO BEIUYUHY C JIPYTUMHU BEJIMUYMHAMH, BBIYUCIISITh 3HAUCHUE (HU3UYECKON
BEJIMYMHBL;

aHaJIM3UpoBaTh (U3UYECKUE TPOLECChl U SBJICHUS, HCIOIL3YsA (Pu3NUecKue
3aKOHbl M MPUHLUMNBL: 3aKOH OMa, 3aKOHBI MOCJIEAOBATEIBLHOTO U MapaJIEILHOTO
COCMHEHUS NPOBOJHUKOB, 3akOH Jlxoyns—JIeHna, 3aKoH 3JIEKTPOMArHUTHOU
WHJYKIIMU, 3aKOH MPSMOJUHENHOTO pacHpOCTPAHEHUs CBETA, 3aKOHBI OTPaKeHUs
CBETa, 3aKOHbl NPEIOMJICHHS CBETa, ypaBHEHUE OWHIITEeWHa s Qororddexra,
3aKOH COXPAaHEHHUS DHEPIrHH, 3aKOH COXPaHEHUsS HMIYJbca, 3aKOH COXPaHCHMUS
ANEKTPUUECKOr0 3apsja, 3aKOH COXpaHEHUsl MAacCOBOIO uucia, mocrynarsl bopa,
3aKOH PaJMOAKTUBHOIO pacliaja, MpH 3TOM Pa3INdaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHAa, €ro MaTeMaTHYeCKOe BBIPAKEHHE U YCIOBUS (TpaHUIBI, 00JIaCTH)
MIPUMEHUMOCTH;



OMpeeNsATh HApPaBICHUE BEKTOPAa MHAYKIIMM MArHUTHOTO MOJIsi IPOBOJHUKA C
TOKOM, CHJIbI Amniepa u cuiisl JlopeHna;

CTPOUTH U OMUCHIBATH N300paKEHUE, CO3/IaBAEMOE TUIOCKUM 3€PKaIoM, TOHKOM
JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIECIOBAHWI0 (U3MYECKUX SBICHUH U
IPOLIECCOB C MCIOJB30BAaHUEM IMPSMBIX M KOCBEHHBIX HW3MEPEHUN: MpPHU 3TOM
dbopmynupoBaTh MpoodsIeMy/3ajiady M TUIOTE3y Y4EOHOTO IKCIIepUMEHTa, COOUpaTh
YCTAaHOBKY U3 MPEJJIOKEHHOT0 000pYyI0BaHUsI, TPOBOAUTH OMBIT U (OPMYIHPOBATH
BBIBO/IbI,

OCYIIIECTBJIATH TPSMBIE W KOCBEHHBIC M3MEpPEHUs (U3MUCCKUX BEIWYWH, TPU
TOM BBIOMPATh ONTUMANBHBIA CIOCOO W3MEPEHHUS W HCIIOJIb30BaTh HM3BECTHBIC
METO/IbI OLICHKH IOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (PU3MUYECKUX BEIUYUH C HUCIOJIH30BAHUEM IPSMBIX
U3MEpPEHUN: TpPU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHUPOBATH pPE3yJIbTaThI
MOJIYYCHHOU 3aBUCUMOCTH (DU3NYECKUX BEJIUYHMH B BHJI€ TaOIHI] U TpaUKOB, IeaTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIIeI0BAHMUS,

cobrofaTh npaBwia 0€30MaCHOrO TpyJa MPU MPOBEACHUH HCCIEIOBAHUN B
pamMKax y4eOHOTO OKCIEPUMEHTa, Y4eOHO-MCCIEAOBATEIbCKOM H MPOCKTHOU
JESTENIbHOCTH C HWCIOJIb30BAHMEM HW3MEPHUTENBHBIX YCTPOWCTB W J1a00OpaTOPHOTO
o0opyI0BaHuUS;

penaTh pacu€THbIE 3a/1auu C SIBHO 33JIaHHON (PU3NYECKON MOJEIBIO, UCTIONIB3YS
¢du3nueckre 3aKOHbI M MPUHIIUIBI, HA OCHOBE aHAJIM3a yCIIOBUSA 3a/1aud BHIOMPATH
(bU3HUECKYI0 MOJIENb, BBIICIATh (PU3NUECKHE BEIMYUHBI U (DOPMYJIIBI, HEOOXOAMMbIC
s e€ pelleHHs, MPOBOIUTH PAacu€Thl M OLIEHWBATH PEATbHOCTH MOTyYEHHOTO
3HAYCHUS (PU3NUECKON BETUINHBL

pelaTh Ka4eCTBEHHBIC 3aJjayd: BHICTPAWBATH JIOTUYECKH HEMPOTHBOPECUUBYIO
[IETIOYKY PACCYXKACHHM C OMOpOHM Ha HW3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3uYCeCKHE IBIICHHUS,

MCIIOJIh30BATh TMPHU PEIICHUH YYEOHBIX 337]a4 COBPEMEHHbBIC MH(DOPMAIMOHHBIC
TEXHOJIOTUU JUIsl TIOWCKA, CTPYKTYpUPOBAHUS, MHTEPIPETAIMU U TIPE/ICTABICHUS
y4eOHOM M Hay4yHO-MOMNYJSAPHOM HMHPOpMaLMU, TOJYYEHHOM U3 Pa3IUYHbIX
MUCTOYHUKOB, KPUTUIECKH aHATTU3UPOBATH MOTydYaeMyr0 HHPOPMAIIHUIO;

OOBSCHSTH IPUHITUIIBI ACHCTBUS MaIlIMH, TPUOOPOB U TEXHUYCCKUX YCTPOUCTB,
pa3ianyaTh YCIOBHs MX O€30MaCHOTO MCIIOIb30BAHUS B IOBCEAHEBHON KU3HU;

MIPUBOJNTH MPUMEPHI BKJIaJa POCCHICKUX M 3apPYOCKHBIX yUEHBIX-(U3HKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE TMPOIIECCOB OKPYKAIOIIET0 MHpAa, B pa3BUTHE
TEXHUKU U TEXHOJIOTU;



UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUA MO (PU3MKE B MOBCEIHEBHOW KU3HU JIS
oOecrieueHuss 0€30MacHOCTH TPH OOpalleHUH C MpUOOpaMU M TEXHUYECKUMU
YCTPOUCTBAMH, JJISI COXPAHCHHS 30POBbS U COOJIONCHHUS HOPM JKOJIOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B Tpymme C BBIMOJHEHUEM pA3JIMYHBIX COIHMAIBHBIX POJIEH,
IJIAHUPOBATh PabOTy TPYMNIBI, PAIMOHAIBHO pacHpenesTh OOS3aHHOCTH W
IUTAHUPOBATh JIEATEIILHOCTh B HECTaHAAPTHBIX CHUTYallMAX, aJC€KBAaTHO OIEHUBAThH
BKJIaJl K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTPUBAEMOM MTPOOIEMBI.

TEMATHYECKOE INTAHUPOBAHUE

10 KVIACC
No KoaunuecTBo
n/n Tema ypoxa 4acos
Bcero

1 dusuka — Hayka o npupoje. Hayunsie MeToasl 1
MO3HAHUS OKPYXKAIOIIEr0 MUpa
Ponb 1 mecTo pusuku B GOpMUPOBAHUN COBPEMEHHOM

2 HAay4YHOU KapTUHBI MUPA, B MPAKTUYECKON 1
NESITEIbHOCTH JIIOJEH
Mexanunueckoe ABmxkeHrUE. OTHOCUTEIBHOCTh

3 MEXaHUYECKOTO ABMKEHUS. [lepemerienne, CKopocTb, 1
YCKOpPEHHUE

4 PaBHOMEpPHOE NPSAMOIMHENHOE IBUKECHUE

3) PaBHOYyCKOpEHHOE TPSAMOJIMHENHOE JBUKECHUE

6 CBoOosHOE MmajieHue. Y CKOpeHue CBOOOHOTO MaJICHUS

7 KpuonuHeiHoe nBrkeHue. J{BukeHne MmarepuaibHON 1
TOYKH I10 OKPYKHOCTH

8 [Tpunuun otHocuTenbHOCTH ['anuies. MueprmanbHbIe 1
cucreMsbl orcyera. [lepsbiii 3akoH HproToHa

9 Macca tena. Cuna. [IpuHIun cynepno3uiuu Cull. 1
Bropo¥ 3akoH HproTOHA 111 MAaTEPUAIIBHOM TOYKHU

10 Tpetuii 3akod HeroToHa 1151 MaTEpUATBHBIX TOUYEK 1




11

3akoH BcemMupHOro Tsarorenus. Cuina tspkectu. [lepBas
KOCMHUYECKasi CKOPOCTh

12

Cuua ynpyroctu. 3akoH ['yka. Bec Tena

13

Cuna tpenus. Koagoumment tpenus. Cuna
COIIPOTHUBIICHUS MPHU JBUKEHUH TeJA B )KUIKOCTH WIIH
rase

14

[ToctynarenpbHOE 1 BpallaTEIbHOE JBHKECHUE
a0CoJIIOTHO TBEPAOTO Tena. MomeHT cuibl. [1nedo
CUJIBL. Y CJIOBHSI PaBHOBECHSI TBEPJIOTO TEA

15

I/IMHYHBC MaTepHaHBHOﬁ TOYKH, CHCTCMbI
MaTCpUAJIbHBIX TOYCK. I/IMHYJIBC cHIIbl. 3aKOH
COXpaHCHUA UMITYJIbCA. PeaktuBHOE JABHXKCHHC

16

Pabora u MOIODHOCTDH CHJIBI. Kunernueckas OHCPIHUA
M&TGpHﬂHBHOﬁTO‘IKH. TeopeMa 00 M3MEHECHUH
KI/IHGTI/I‘-ICCKOI‘/'I"BHGPFI/II/I

17

[loreHunanbHas sHeprus. lloTeHnmanbHas 3Heprus
ynpyro aeopMupoBaHHOM NIPpYyKUHBL. [loTeHIIMaMbHAS
SHEprus Teja BOJIU3U MOBEPXHOCTU 3eMITU

18

[ToTeHmanbHbIe M HETOTEHUMAIbHbIE CUIIbL. CBSI3b
paboThl HEMOTEHIMAIBHBIX CUJI C U3BMEHEHHEM
MEXaHUYECKOI YHEPTUU CUCTEMBI TeJ. 3aKOH
COXpaHEHUS! MEXaHUYECKOW IHEPTHUU

19

JlaGopaTopHnasi padora «MccienoBanmne CBs3H
PadoThI CUJIbLI ¢ U3MEHEHHEM MeXaHUYeCKOoil
JHEPIUHU TeJia HA IpUMepe PacTssKeHUsl Pe3MHOBOI0
KIYTa)

20

KontponbsHas pabora no reme «Kunemaruka.
JlnHaMuKa. 3aKOHBI COXPaHEHHUS! B MEXAHUKE»

21

OCHOBHBIE TIOJIOKCHHSI MOJICKYJIIPHO-KUHETUIECKOM
teopun. bpoynoBckoe nBmxkenue. [uddysus

22

XapakTep IBUKEHUS U B3aUMOJICMCTBUS YACTULL
BelecTsa. Mozenu CTpoeHus ra3oB, )KUIKOCTEN U
TBEPABIX TEN

23

Macca monekyn. KonmuuectBo BemectBa. [loctosiHnas
ABorazipo




TermioBoe paBHoBecue. TemnepaTtypa u €€ n3MepeHue.

24 [Tkama remneparyp Llenscust

25 Nneanpubiii ra3 B MKT. OcHoBHOe ypaBHeHUE MKT
AOcounroTHas TeMnepaTrypa Kak Mepa cpeHen

26 KUHETUYECKOW SHEPTUU JBHKEHUS MOJIEKYI.
Ypasuenue MenaeneeBa-Knanelipona

27 3akoH JlampToHa. ['a30BbIC 3aKOHEI
JlaGopaTopHnas padora «McciienoBanme

28 3aBUCHMMOCTH MeKIy NapaMeTpaMM COCTOSIHUS
pPa3pe:KeHHOr 0 ra3a

29 N3ormporieccsl B U€abHOM ra3e U uX rpaguieckoe
MIPEACTABJICHUE
BHyTpeHHsst 3HEPTUs TEPMOJUHAMUYECKON CUCTEMBI U

30 croco0bI €€ n3meHeHus. KonnuecTtBo TEmIoThl U
pabota. BHyTpeHHSsIs1 SHEPTUS OJHOATOMHOTO
UJI€aJIBbHOIO ra3a

31 Bunp! Temonepenaun

39 VY nenbHasg Ten0EMKOCTD BenecTBa. KonmuecTso
TEIJIOTHI MPH TeTuionepenayue. AnuadaTHbIN Mpoiiece

13 [IepBblii 3aKOH TEPMOJIMHAMUKH U €T0 IPUMEHEHNE K
M30IpoIeccam

34 HeoGpaTumocTs mipoiieccoB B mpupoje. Bropoii 3akoH
TEPMOJAUHAMUKH

35 [Tpunnun geicteus u KITJ[ TennoBoi MaliHbI

36 [ukn Kapuo u ero KI1J]

37 DKOJIOrMYecKue MpoOaeMbl TEMIIOIHEPTETUKU

38 Oo6o06maronuit ypok «MonekyssipHas pusuka.
OCHOBBI TEPMOIUHAMUKI)

39 KontponbsHas padota o reme «ModekymsipHas
buzuka. OCHOBBI TEPMOAMHAMUKI)

40 [Tapoo6pa3oBanue u koHAeHcarus. Mcmapenue u
KUIIEHUE

a1 AOCoII0OTHas! U OTHOCUTEbHAS BIAXKHOCTh BO3AyXa.

Hacepiennslii nap




TBépaoe Teno. Kpucramnmueckue u aMoppHbI€ Tena.

42 AHM30TpONUSI CBOUCTB KpUCTAILIOB. JKuakue
KpucTaibl. COBpeMEHHbIE MaTEpUAIIbI

43 [1naBneHue U KpUcTaIU3aus. Y AeiabHas TEIioTa
raBieHust. Cyonumanus

44 YpaBHeHUE TEIIOBOTO OajlaHca

45 DnekTpu3zaius Tell. DIeKTpudeckuid 3apsia. J[Ba Bua
AIEKTPUUYECKUX 3aPSI0B

16 [TpoBOIHUKH, TUDTICKTPUKH U TTOTYITPOBOTHUKH.
3aKOH COXpPAaHEHUS JIEKTPUUECKOTO 3apsiia

47 B3aumopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHblid
AIEKTPUYECKUI 3apsi/l
HanpsxkeHHOCTB 3nekTpudeckoro noss. [ Ipuanun

48 CYNEPIIO3ULIAN IEKTPUUECKUX MOJIeH. JInnnn
HaNPsHKEHHOCTH

49 Pabota cui anexkrpocraTruueckoro nojis. [lorentuar.
Pa3HocTh moTEHITNAIOB

50 [TpoBOAHUKY U AUIIEKTPUKH B IJIEKTPOCTATUUECKOM
nosie. JlusnekTpuueckas MpoOHUIIAEMOCTh

51 OnekTpoéMkocTh. Konaencarop

59 DIIEKTPOEMKOCTD IIJIOCKOTO KOHJIEHCATOpa. DHEPrus
3apsHKEHHOTO KOHJIEHCaTOopa

53 JlabopaTopHnasi paGora "U3mepenne
JIEKTPOEMKOCTH KOHAeHcaTopa'"
[TpyuHLMIT AEUCTBUS U TPUMEHEHUE KOHIEHCATOPOB,

54 KOIMMPOBAJILHOTO amnmapara, CTpYWHOT0o MpUHTEpA.
DJIeKTpocTaTHYECKas 3aluTa. 3a3eMIICHUE
AIIEKTPOTPUOOPOB
DNEKTPUUECKUN TOK, YCIOBHUSI €T0 CYIIECTBOBAHUS.

55 [TocrosiHubIl TOK. Cuna Toka. Hanpsbxenue.
Conpotusnenue. 3akoH Oma JiJ1sl ydacTKa Uenu
[TocnenoBaTensHOE, MapajliebHOE, CMEIIAHHOE

56 COoeMHEeHHEe MPOBOIHUKOB. JlTabopaTtopHas paborta
«M3yueHue CMeIaHHOT0 COSTUHEHHUS PE3UCTOPOBY

57 PaboTa 1 MOIIIHOCTH JEKTPUUECKOTO TOKA. 3aKOH




[xoynsa-Jlenna

3akoH Oma 17151 OJTHOM (3aMKHYTOM) 3JIEKTPUYECKON
uenu. KopoTtkoe 3ambikanue. Jlaboparopnasi padora

>8 «M3mepenne J/C ucTouHnKa TOKA U €ro 1
BHYTPEHHEr0 CONMPOTUBIEHUSD)
DNeKTpOHHAs! MPOBOAUMOCTD TBEPBIX METAJLIOB.

59 3aBUCHUMOCTb COITPOTUBIIEHUS METAJIJIOB OT 1
TemriepaTypbl. CBepXIpOBOANMOCTD

50 DnexkTpudecKkuid Tok B Bakyyme. CBoMCTBa 1
AIIEKTPOHHBIX ITyYKOB
[ToynpoBOIHUKH, UX COOCTBEHHAS M IPUMECHAs

61 npoBoANMOCTE. CBOMCTBA p—N-Tiepexoa. 1
[TosrynpoBOAHUKOBBIE IPUOOPHI
DNEeKTpUYECKUN TOK B pacTBOpax U pacrjiaBax

62 AIEKTPOIUTOB. DJICKTPOIATHICCKAS TUCCOITHAIIHS. 1
DIIEKTPOJIN3

63 DneKTpuuecKuil TOK B razax. CaMoCTOSITENbHBIN U 1
HECaMOCTOATENbHBIN pa3psa. Monnus. [lnazma
DnexTpudeckrue mpruOOpPsl U YCTPOMCTBA U UX

64 MpaKkTH4ecKkoe npuMeHenue. [lpaBuna TexHuku 1
0€301acHOCTH

65 O6o0maronmit ypok « JIeKTPOIMHAMUKAY 1
KonTponbHas paboTa o teme «IeKTpOoCTaTHKA.

66 [TocTOSIHHBIN ANEKTPUUYECKUI TOK. TOKH B pa3InUHbIX 1
cpenax»

67 KontponsHas pabota 1o teme "IieKTpoauHaMuKa"

68 Oo6o6matomuit ypok rmo remam 10 kiacca

68

OBLIEE KOJIMYECTBO YACOB IIO ITPOTPAMME




11 KJIACC

n/n

Tema ypoka

KoandecTBO
JacoB

Bcero

[TocTosgHHEBIE MATHUTHI U X B3aUMOJIEUCTBHE.
MarnurtHoe nosie. BEeKTop MarHuTHOM UHIYKIHU.
JIvHMY MarHUTHON UHAYKIIAH

MarauTtHoO€E nosie NPOBOJHUKA C TOKOM. OIBIT
Opcrtena. BzanmoaeicTeue mpoBOJHUKOB C TOKOM

JlaGopaTopHnasi pabora «A3yueHrne MATHUTHOTO
MOJIA KATYIIKHU ¢ TOKOM))

JlelicTBHE MAarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.
Cuna Amnepa. JladboparopHasi padora
«UccaenoBanue qeMcTBUA MOCTOSTHHOIO MATHUTA
HAa PAMKY C TOKOM

JlelicTBrE MarHUTHOTO TOJISI HA ABMKYILYIOCS
3apspkeHHYo yacTtuity. Cuna Jlopenna. Pabota cuiibl
Jlopenna

DneKTpoMarauTHas MHAYKUus. [1oTok BekTopa
MarHuTHOM uHAyKIMU. JIC uHAyKIUKU. 3aKOH
AJIEKTPOMArHuTHOM MHAYKIMU Papajes

JlaGoparopHasi padora «McciienoBanue siBJIeHUA
3JIEKTPOMATHUTHOW MHIYKITHW»

NuaykTuBHOCTD. SIBieHne camouHaykiuu. IJ(C
CAaMOWHIYKIITH. DHEPTHsI MATHUTHOTO OIS KATYIIKH
C TOKOM. DJIEKTPOMAarHuTHOE NOJie

TexHuueckue yCcTpoucTsa U X NPUMEHEHHUE:
IIOCTOSIHHBIE MarHUTBI, DJIEKTPOMAarHUTHI,
JJIIEKTPOABUTATEIb, YCKOPUTEIIN JJIEMEHTAPHBIX
YacTULl, UHAYKLIIMOHHA [1€Yb

10

O6o06maronuit ypok « MarHuTHo€ 1oJie.
DNeKTpOMarHUTHAS WHITYKIIHS

11

KonTponbhas pabora no Teme «MarHuTHoe moJe.
DONeKTpOMarHuTHAasE UHIYKLHSD)

12

CB00OOIHBIE MEXAHUUYECKHE KOJICOaHMS.




["apMonunyeckue konedanus. Y paBHEHHE
rapMoHH4YecKHX konebanuii. [IpeBpaiienue snepruu

13

JlaGoparopHnas padora «Mcciienopanme
3aBHCHMMOCTH NEPHO/Ia MAJIBIX KOJIeOaHuil rpy3a
HA HUTHU OT JUIMHbI HUTH U MaCChl TPY3a»

14

Konebarenbubiit koHTYp. CBOOOIHBIE
AJIEKTPOMATrHUTHBIC KOJICOAHUS B UACAUTHHOM
K0J1e0aTeTbHOM KOHTYpe. AHATIOTHUS MEXKITY
MEXaHUYIECKUMH 1 DJICKTPOMArHUTHBIMH
KoJ1e0aHUsIMU

15

CDOpMYJIa TomcoHa. 3akoH COXpaHCHHUA SHCPIUHU B
nacaJibHOM K0JIe0aTeNLHOM KOHTYpPC

16

[IpencraBienue 0 3aTyXarOMUX KOJICOaHUSIX.
BriHyX1eHHbIE MeXaHUUYeCKHe Kojebanus. Pesonanc.
BbIHYXI€HHBIE DJIEKTPOMAarHUTHBIE KOJICOaHUs

17

[lepemennsiil TOK. CHHYCONIAIbHBIN TEPEMEHHBIN
TOK. MOIIIHOCTh IEPEMEHHOTO TOKA. AMIUIUTYTHOE U
JICUCTBYIONIEE 3HAYCHHUE CUJIbI TOKA U HAIPSKEHUS

18

Tpanchopmarop. [IpousBoacTBo, nepegada u
nOTpeOJICHUE DIIEKTPUIECKON IHEPTUU

19

Y CTpOUCTBO U MPAKTUYECKOE PUMEHEHUE
AIEKTPUYECKOTO 3BOHKA, FEHEPATOpa IEPEMEHHOIO
TOKa, JIMHUU 3JIEKTpoIiepe1ad

20

DKOJIOTUYECKUE PUCKHU NPU ITPOU3BOJICTBE
ANEeKTpodHEPTUn. KynpTypa uCronb30BaHus
AIIEKTPOIHEPTUM B IOBCEIHEBHOM KU3HU

21

Mexannyeckue BOJIHBI, yCIOBUS PACIPOCTPAHCHHUS.
ITeproa. CKOpoCTh pacrpoCTpaHEHHU U JJIMHA
BOJIHBI. [lonepeynbie U TPOJOIbHBIE BOJHBI

22

3Byk. CxopocThb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa
ToHa. TemOp 3ByKa

23

DJIEKTPOMArHUTHBIE BOJIHBI, UX CBONCTBA U CKOPOCT.
[ITkana 3JIeKTpPOMAarHuTHHIX BOJIH

24

[IpyHIMIBI PaAUOCBA3H U TENEBUCHUS. PazBuTne
CpeICTB cBs3u. Paguonokanys




25

KonTtponbshas padota «Konebanust 1 BOTHBD»

[IpsimonuHEeHOE pacpOCTpaHEHHE CBETA B

26 OOHOpOAHOU cpenae. ToueuHbli NICTOYHUK cBeTa. JIyd
CBETa

97 OTtpaxeHune cBeTa. 3aKOHbI OTPAXKEHHUS CBETA.
[TocTpoeHue n300pakeHUM B MIIOCKOM 3€pKalie
[Ipenomiienue ceeta. [lonHoe BHyTpeHHEE

28 oTpaxkeHue. [IpeenpHbIi yroi MOJIHOTO BHYTPEHHETO
OTpaXKEHUS

29 JlaGopaTopHasi pabora «3mMepenne mokas3areJist
MPeJIOMJICHUSA CTEKJIa»

30 JIunzel. [loctpoenue nzoOpaxeHuil B JIMH3E.
dopMmyia TOHKOU JTUH3BI. Y BEJTUYECHUE JIMH3bI

31 JlaGopaTopHasi pabota «McciienoBanmne CBOiCTB
U300paKeHUH B JIMH3AX)»
Hucnepcus ceeta. Clio>kHbIN cOCTaB O€JI0T0 CBETA.

32 [[BeT. JIabopaTopHas padora «Habdawonenue
JTUCIIEPCUM CBETA

33 Wnrtepdepenius ceeta. Judpaxius ceera.
JudpakunonHas pemerka

34 [TorrepeynocTh cBETOBBIX BOJIH. [lonspuzanus ceera

35 OnTuyeckre mpruOOpPHI M YCTPOUCTBA U YCIIOBUS UX
0e30macHOro MPUMEHEHHUS

36 [ paHUIBI NPUMEHUMOCTH KJIACCUYECKON MEXAHUKHU.
[TocTynatel crieqUaIbHOW TEOPUU OTHOCUTEIIBHOCTH

37 OTHOCUTENBHOCTH OTHOBPEMEHHOCTH. 3aMEIJIEHNE
BPEMEHH U COKpAICHUE JTUHBI
DHEPrusi 1 UMIYJIbC PEIISITUBUCTCKON YaCTHUIIbI.

38 CBs13b MacChl ¢ PHEPTUEH U UMITYJILCOM. DHEPTUS
MOKOS

39 KontponbHas pabota «Ontuka. OCHOBBI
CIIEUAIBHOW TEOPUU OTHOCUTEIIBHOCTH

40 ®otonsl. Popmyiia [Tnanka. JHEprus u UMIYJIbC
dboToHa

41 OTtkpeiTHe U uccaenoBanue Gororddexra. OnbITH A.




I'. CroneroBa

42

3akoHsbl oTodPdekra. YpaBHeHHE DUHIITEHHA IS
dbotoaddexra. «KpacHas rpanuiay pororddexra

43

JlaBnenue ceeta. OnbiThl I1. H. JIeOGenena.
XUMHYECKOE JICMCTBUE CBETA

44

TexHuyeckue yCTporuCTBa U MIPAKTUYECKOE
npUMEHeHue: POTOdIEMEHT, POTOAATINK, COTHEUHAS
OaTapesi, CBEeTOIUO/

45

Pemenne 3ama4d mo teMe «JI1eMEeHTHI KBAHTOBOU
OITHUKN»

46

Mopens atoma Tomcona. OnbiTel Pezepdopaa no
paccestHuto o-yactull. [lnanerapHas Mmoaenb aroMa

47

IToctynarsr bopa

48

N3nydenue 1 nornoueHue GoTOHOB MPU NEPEXO0/IE
aToMa C OJJHOTO YPOBHS SHEPTUH Ha JIpyroi. Bumbl
CIEKTPOB

49

BousiHoBBIE cBOMCTBa yacTull. BonHe! ne bpons.
KopnyckynsipHo-BoaHOBOM Tyanu3M. CHOHTaHHOE U
BBIHYKJEHHOE U3JIyYEHNE

50

OTtkpeiTHE paanoaktTuBHOCTH. OnbITh Pesepdopaa
10 OMPEJEICHUIO COCTaBa PAIUOAKTUBHOIO
U3ITYYCHUS

o1

Couctsa anbda-, 6eta-, raMmma-u3iaydeHus. Biausaue
PaINOAKTUBHOCTH Ha JKUBBIC OPTaHU3MbI

52

OTkpbITHE TPOTOHA U HEWTpOoHA. M30TOMBI. ANb(ha-
pacnaja. DIEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacna.
["'amma-n3nyuenue

53

DHeprus CBsI3U HYKJIOHOB B siJIpe. SInepHblie peakiuu.
SAnepnsiit peaktop. [IpoGiaeMbl, NEPCHIEKTUBRHI,
DKOJIOTUYECKHUE ACIIEKTHI SIAEPHOU SHEPTETUKHU

o4

DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.
MeTo1bl HAOMIOEHUS U PETUCTPALIUU DIIEMEHTAPHBIX
gactull. Kpyrusii cton «®yHaaMeHTaIbHble
B3auMozeiicTBus. EAMHCTBO (pu3nueckoil KapTUHBI
MUpPa»




Bup 38é3aH0r0 HEOa. Co3BE31us, SIPKUE 3BE3 MBI,

95 IJIAHETHI, NX BUANMOE aBrkeHue. ColrHeuHas 1
cucrema

56 Connue. ConHevHast aKTUBHOCTb. VICTOUHHK SHEPTHH 1
CoiHna u 3B€31
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKH. 3BE3 b

57 IJIaBHOM MoceoBaTenbHoCcTh. BHyTpeHHee 1
cTpoenue 38€371. CoOBpeMEHHBIE MPEACTABICHUS O
MIPOUCXOKICHUN 1 IBOFOITMK COTHITA ¥ 3BE3 ]
Mieunsiii [1yts — Hama ['anaktuka. [lonoxenue u

58 nemxenne Connua B ['anaktuke. ['anaktuku. YEpHbIe 1
JIBIPHI B SIAPAX TATAKTHK

59 Bcenennas. Pasoeranue ranaktuk. Teopus bombiioro 1
B3pbIBa. PenmmkToBOC M3mydeHne. MeTaraiakTrka

60 Hepemennsie mpo0OaemMbl aCTPOHOMHU 1

61 KouTtposnbHas paboTta «91eMeHThl aCTPOHOMUU U 1
acTpopu3uKm»
Oo6o06uaroumii ypok. Ponbs pusnuku u acTpoHOMUM B

62 SKOHOMUYECKOM, TEXHOJOTMYECKOM, COI[UATLEHON 1 1
ITUYECKON c(pepax MesaTeTbHOCTH YeloBeKa
O6o6mmaromuit ypok. Pons ¢puznueckoit Teopuu B

63 dbopMUpOBaHUY TIPEICTABICHUI O (PU3NIECKON 1
KapTUHE MUpa

64 O6o06maroruii ypok. Ontruka. OCHOBBI CIIEIIUATBLHOMN 1
TEOPUH OTHOCHUTEIILHOCTHU

65 Oo6o006maromuit ypok. MarauTHoe mosie. 1
DneKTpOMarHuTHAS WHITYKITUS

66 Oo6o6maronuit ypok. KBantoBas puzuka. I1eMeHThI 1
aACTPOHOMUU U acTPOU3UKU

66

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME




YYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MMPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA
» ®usuka, 10 xkmacc/ Mskumes .4, [Terpoa M.A., Yroasaukos O.C. u apyrue,
OO01IeCTBO ¢ OTPAaHUYCHHOU OTBETCTBEHHOCTHIO «[IPODA;
» ®usuka, 11 knace/ Msakumes I'.4., [letposa M.A., Yronmsaukor O.C. u apyrue,

OO0111eCTBO C OTPaHUYCHHOM OTBETCTBEHHOCTHIO «/J[PODA.

METOJIUYECKHUE MATEPHUAJIBI 1IJIS1 YUUTEJISA
» dusuka, 10 xnace/ Makumes I'.51., [TerpoBa M. A., YronsaukoB O.C. u npyrue,
OO011ecTBO C OTPaHUUECHHOU OTBETCTBEHHOCTHIO «/[PODA;
» ®usuka, 11 kinace/ Mskumes I'.4., [TetpoBa M.A., Yronsaukos O.C. u apyrue,

OO6111eCTBO C OTPAaHMYCHHOM OTBETCTBEHHOCTHIO «/J[PODA.



