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MNOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOT0 YpPOBHS Ha YpPOBHE CPEAHEr0 OOUIETro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUW M TPEOOBAHUM K pe3yibTaTam
OCBOEHHSI OCHOBHOH 00pa3oBaTeIbHOW IMporpammel, npeactaBieHHbIXx B OI'OC
COO, a Ttakxke c yd€roM deaepanbHON pabouell mporpamMmbl BOCHUTAHHS U
KOHLIETIIIUUA TIpernojiaBaHus yuyeoHoro npeamera «duszmka» B 00pa3oBaTeNbHBIX
OpraHu3aIUAX Poccuiickoi denepanuu, peanu3yonmx OCHOBHEIE
oOpa3oBaTreibHbIe MPOTPAMMBI.

Copepxxanre mporpamMmbl MO (PU3MKE HaMpaBieHO Ha (HopMHpOBaHHE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydaronuxcss 10-11 kmaccoB mnpu
oOydeHHH UX (u3HnKe Ha 0a30BOM YpPOBHE HAa OCHOBE CHCTEMHO-IEATEIbHOCTHOIO
noaxona. I[lporpamma mo ¢usuke coorBercTByeT TpeboBanusim OI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpPEIMETHBIM pE3yIbTaTaM
OOy4eHHMs, & TAKXKE YUYUTHIBAET HEOOXOAMMOCTh pPEATH3aALUU MEXKIPEIMETHBIX
CBA3€H (U3BMKM C €CTECTBEHHO-HAy4YHbIMU Yy4Ye€OHbIMU TNpeaMeramu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIENM M3y4YeHUs (PU3MKUA Ha YpPOBHE CPEAHEro OOILIEro
oOpa3oBaHus, TUIAHUPYEMbI€ PE3yJIbTaThl OCBOCHUSI Kypca (U3HUKHU: JIMYHOCTHBIE,
MeTamnpeIMEeTHbIC, MPeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma no (pu3nKe BKIIIOYAET:

e IUJJAHUPYEMBbIE PE3YJITATHI OCBOCHMS Kypca (PU3MKHK Ha 0a30BOM YPOBHE, B

TOM YHCJIE TIPEIMETHBIC PE3YJIbTATHI M0 T0JIaM 00yUYEHUS;

e cojiepkaHue yueOHoro npeamera «dusnka» mo rogam o0y4eHusl.

dusznka Kak Hayka O Haubosee OOIMX 3aKOHAX MPUPOJBI, BBICTyIAas B
KauecTBe y4eOHOro MpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpy»xaromiem Mupe. IIIKoabHBIN Kypc GU3HKN — CHCTEMOOOPa3yIOIIHiA
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PHU3HUECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB W SBJICHUH, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
¢buznyeckoir reorpadueir u actpoHomueid. Mcmosib3oBaHME W aKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpejAeNseT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe >SHEpPreTuKH, TPaHCIOPTa, OCBOCHHUS
KOCMOCAa, MOJYYEHHS] HOBBIX MAaTEPUAJOB C 3a/JIaHHBIMU CBOMCTBAMHM WU JPYTHUX.
W3ydyenue ¢Gu3MKH BHOCHUT OCHOBHOM BKJIaJ B (DOPMHUPOBAHHE ECTECTBEHHO-
HAy4YHOW KapTUHBI MHUpa oOydaromwuxcs, B (GOpPMUPOBAHHWE YMEHUM NPUMEHSTH
Hay4YHBIN METOJI MO3HAHUS MPU BBHIMIOJTHEHUN UMHU YU4E€OHBIX UCCIICIOBaHUM.

B ocHOBy kypca ¢usMkud Ij1s ypOBHS CpeaHEro ooOiiero oOpa3oBaHUS
MOJIOKEH pAd UACH, KOTOpble MOXXHO paccMaTpuBaTh Kak MPUHIUIBI €ro
MOCTPOCHHSI.



Hoesa yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISECTCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuall U3 BCeX pa3fesioB (PU3MKU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3MKU
oObeUHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBIsETCS
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEPHH, BEIIECTBE U
ToJe.

Hoes eymanumapuzayuu. EE peanmzanus mpeamnosiaraeT HCMHOJb30BaHUE
I'YMaHUTAPHOTO TOTEHIHaIa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M Pa3BUTHUS
¢uzuk ¢ pa3BUTHEM OOIIECTBAa, a TaKke C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMHU U IKOJIOTHYECKUMU TTPOOIeMaMHu.

Hoesa npuxnaonoti uanpasnennocmu. Kypc (usuku —mpeanosiaract
3HAKOMCTBO C IMUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTWYECKHUX MPHUIIOKESHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peamus3yeTcss TOCPEJICTBOM BBEICHUS JJIEMEHTOB
COJIep>KaHMs, TOCBAIIEHHBIX OSKOJOTHYECKUM TMpoOJjeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXe OOCYKICHUS
po0JIeM palMOHATBFHOTO TPUPOIOIIOIB30BAHUS U DKOJIOTHIECKON 0€30IMacHOCTH.

CrepHEBBIMU 3JIEMEHTaMU Kypca (DM3MKH Ha YpOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBISAIOTCS (pusmdeckue teopuu (hopMHUpOBaHUE MPEICTABICHUN O
CTPYKTYpE MOCTPOCHHS (PU3UUECKOU TeOpUu, poju GyHIaAMEHTAIBHBIX 3aKOHOB U
NPUHITMTIOB B COBPEMEHHBIX  MPEACTaBICHUSAX O TPHUPOJE, TpaHHUIAX
MPUMEHUMOCTH TCOPUH, Ui OIHUCAHUS ECTECTBEHHO-HAYYHBIX SBJICHUA W
IIPOIIECCOB).

CucTeMHO-IeSITeTbHOCTHBIN TOAXO0/ B Kypce (PU3MKH peamu3yeTcsi MpexKiie
BCETO 3a CYET OpraHU3AIMK AKCIICPUMEHTATBHOM ACATEIHPHOCTH OOYYarOIIMXCA.
Jns  Ga3oBoro ypoBHsS Kypca (U3MKM — OTO HCIOJb30BAaHUE CHUCTEMBbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPHUMEHTOB M J1abOpaTOpHBIX padoT,
KOTOpbIE B TIporpamMme mo (pu3uke OObEIUHEHBI B OOIIMN CIUCOK yUYCHUYECKHX
MpaKTUYECKUX paboT. BrljeneHne B ykazaHHOM TepeuHe JTabOpaTOPHBIX padoT,
MPOBOJUMBIX IS KOHTPOJS M OIEHKH, OCYIICCTBISETCA YYaCTHUKAMM
o0pa3oBaTeILHOIO TMpollecca MCXOIS U3 OCOOCHHOCTEW IUIAaHUPOBAHUS U
ocHameHuss kaOmHera Qusmku. Ilpm 3ToM  oOecmeunmBaeTCs  OBJAJCHUC
OOYYarOIIMMHUCS YMEHUSIMUA TPOBOJIUTH KOCBEHHBIC W3MEPEHHS, HCCIICIOBAHUS
3aBUCUMOCTEH (U3MUECKUX BEIMYMH M TIOCTAHOBKY OIBITOB TIO TPOBEPKE
MIPEIIOKCHHBIX THITOTES.

Bonbioe BHUMaHWE YAENACTCS PEIICHUI0 PACUETHBIX M KAaYeCTBEHHBIX
3anay. IIpu 3TOM AJyig pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3aJa4d C SIBHO
3aJIaHHOMN (PU3UYECKONU MOJIENBIO, TTO3BOJISFOIINE MPUMEHSITh H3yUYCHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOrO pasleia Kypca, TaKk U WHTETPUPYS 3HAHHUS U3
pa3HbIX pa3aenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3aJaHUs Ha
OoOBsICHEHHE TpOoTeKaHUs (U3MYECKUX SBJICHUA W TPOLIECCOB B OKPY’KaIOIIEH
XKU3HHU, TpeOyronue BbIOOpa (PU3MYECKONM MOJENu Il CUTyallud HPaKTHKO-
OPUEHTHPOBAHHOTO XapakKTepa.

B coorBerctBun ¢ TpedoBanusiMu PI'OC COO k MarepuasbHO-
TEXHMUYECKOMY OO€CIeYeHHI0 Y4eOHOro mpolecca 0a30BbI ypOBEHb Kypca
(bU3MKK Ha ypOBHE CpeHEro 00IIero o0pa3oBaHusl JOHKEH U3y4aThbCsl B YCIOBUSIX
MpeAMETHOro KaOuHeTa (M3MKUA WIM B YCIOBUAX MHTETPUPOBAHHOTO KaOHWHETa
MIPEIMETOB E€CTECTBEHHO-HAYYHOTO IUKiIAa. B kabwHeTe (M3WKKA MOJDKHO OBITH
HeoOXxouMoe J1abopaTopHoe O0OOpyIOBaHUE [Jis BBHIMOJHEHUS YKa3aHHBIX B
nporpaMMe Mo (U3MKe YICHHMUECKUX MPAKTHUECKUX padoT U JEMOHCTPAIMOHHOE
obopyaoBaHue.

JleMOHCTpallMOHHOE  000pyAoBaHHE (DOPMHUPYETCSI B COOTBETCTBUH C
OPUHIIMIIOM MHUHUMAJIBHOM  JIOCTATOYHOCTU H  OOECIEYMBAET IOCTAHOBKY
NEPEYUCIICHHBIX B TIporpaMMe 1Mo (U3HKE KIIOYEBBIX JEMOHCTpAIUi AJis
UCCIICIOBAaHMSI ~M3YyYaeMbIX SBJICHMA ©  TPOIECCOB, OMIHUPUYCCKUX |
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JIaGopatopHoe 00OpynOBaHUE [UIsI YYEHUYECKMX MPAKTUYECKUX padoT
dopMupyeTcss B BHJIE€ TEMAaTUYECKUX KOMIUIEKTOB M 0OOECIeYMBaeTCsi B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX OOydYamommxcs. TeMaTH4ecKue KOMILIEKTHI
7a00paTOpHOTO OOOPY/IOBAHUSI JOJAKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHNUU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMM LIETISIMUA U3YYEHUS (PUBHKHU B 00IIEM 00pa30BaHUM SIBIISIFOTCSL:

o (opmupoBanue HHTEpeca M CTpEeMJICHUS OOYYArONIMXCS K HAyYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HWHTEIUICKTYaJIbHBIX U TBOPUYECKUX
CITOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]Ie TIO3HAHUS U (popMUpOBaHUE
MCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PECHUS KaK pe3ysibTaTa HU3YyYCHUS
OCHOB CTPOCHHMSI MaTepHH U (pyHIaMEHTaIBHBIX 3aKOHOB (PU3UKHU;

e (¢dopMmupoBaHHE yYMEHHUU OOBICHATH SBICHUS C HCIOJIH30BAaHHEM
bu3MYecKuX 3HAHUHN M HAYYHBIX JOKA3aTEIhCTB;

e (opmupoBaHue mpencTaBICHUNA O PONM (PUBUKU IS Pa3BUTHUS IPYTUX
CCTECTBEHHBIX HAayK, TCXHUKH U TEXHOJIOTHH.

JlocTkeHHe ATUX 1ele 00ecTieunBaeTCsl pelieHHeM CISAYIONINX 3a/1ad B

npoliecce u3yyeHus Kypca GU3NK1 Ha YpPOBHE CPEHEro 00IIero o0pa3oBaHus:



e TMpHOOpETEeHHWE  CUCTEMBbl  3HaHUUM 00  oOmMX  (PU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3MKY, BJIEKTPOJAUHAMHUKY, KBAHTOBYIO (DU3UKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHMe yMEHUNW TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OOBbsICHEHUS (PU3MYECKUX SBICHUUW B TNPUPOAEC U JUISl TNPUHATUA
MMPAKTUYECKUX PEIICHUI B MIOBCEIHEBHOMW KU3HU;

e OCBOCHHE CMOCOOOB pEIICHUS pa3IUYHbIX 3aJad C SBHO 3a/IaHHOM
bu3nueckol MoOAENbI0, 3aJad, MOJPa3yMEBAIOIINX CaMOCTOSTEIbHOE
co3faHue Gu3NUecKorl MOJEINH, aJIeKBAaTHON yCIIOBUSM 33aJa4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPUHITUIIOB JECUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJAJCHUE METOJAMHU CAMOCTOSITEIBHOTO IJIAHUPOBAHUS M IMPOBEACHUS
bu3MYeCKuX SKCIEPUMEHTOB, aHajin3a W HHTEpIpeTanuu uHbOopMaIuy,
OTIpEeNEeHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3YIIbTaTa;

e CO3JaHME YCIIOBUH IJI Pa3BUTHS YMEHUI MPOEKTHO-HUCCIIEI0BATENbCKOH,
TBOPYECKOU JIEATENBHOCTH.

Ha wusyuenune ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CpEIHEro OOIIETro
oOpazoBanus orBoautcsa 136 yacoB: B 10 kmacce — 68 yacoB (2 yaca B HEJENIO), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraembiii B mporpamMMe 10 (PU3HKE TMEpEUYeHb Ja0OpaTOPHBIX W
NPAKTHUECKUX paboOT SBISIETCS PEKOMEHIOBAHHBIM, YYHUTEIh JEaeT BBIOOP
poBeeHusT J1abOpaTOpHBIX pPabOT M OMBITOB € YYETOM HMHAMBHUAYaIbHBIX
0COOEHHOCTEM 00yUarOIUXCSl.



COAEPXKXAHUE OBYYEHUSA
10 KITACC

Paznen 1. ®u3zuka u MeTOAbl HAYYHOI'O MO3HAHMS

®usuka — Hayka O npupozae. HaydHble MeTOABI MO3HAHUSA OKPYKAIOLIETO
mupa. Ponp d3kcnepuMeHTa W TEOPpUM B IPOLIECCE TIO3HAHMS MPUPOIBI.
DKCIIEpUMEHT B (PU3HKE.

MonenupoBanue ¢u3NYECKUX SIBIEHUM M mpoueccoB. HayuHble THIoOTE3bl.
®dusnueckre 3aKOHbI U TEOpUH. ['paHUIBI TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Pons u Mecto ¢u3uku B (HOpMHPOBAHWM COBPEMEHHON HAay4YHOW KapTHUHBI
MHpA, B PAKTUYECKOU EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele W LHUQPPOBbIE HU3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3nen 2. MexaHuka

Tema 1. Kunemamuka

Mexannueckoe JBHXeHHE. OTHOCUTEIBHOCTh MEXaHMYECKOIO JIBUXKEHUS.
Cucrema orcué€ra. Tpaekropus.

[lepemenienue, CKOpPOCTh (CpeaHssl CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOW TOYKHM, UX MPOEKIMM HAa OCU CHUCTEMBI KOOpIWHAT.
ClioxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSMOIHMHEHHOe nBmwkeHue. [ 'paduxu
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS, MyTH U [EepEeMENICHUs
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboHOe majieHue. Y CKopeHHue CBOOOTHOTO ITaJICHHUS.

KpuBonmuuennoe  nBuxkeHue. J[BMKEHHME  MarepualbHOM TOYKH IO
OKPYKHOCTH C ITOCTOSHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamenus. L{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckre yCTpPOMCTBA W TPAKTUUYECKOE TPUMEHEHUE: CIUIOMETP,
JBI)KCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeadn.

Jlemoncmpayuu

Mogenb cUCTEMBI OTCUETA, WILTIOCTPAIUs KMHEMATUUYECKUX XapaKTEPUCTUK
JIBU>KCHUSI.

[IpeobpazoBanue IBMKEHUM C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGnronenue aBuxkeHusi Tena, OPOIIEHHOTO MOJ YIiOM K TOPU3OHTY U
TOPU3OHTAIILHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hamnpasnenue ckopocTH pu ABUKEHHUU 110 OKPY’KHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydenne HEPAaBHOMEPHOTO ABHIKECHHS C LIEJIbIO OMPEIEIICHHS] MTHOBEHHOM
CKOPOCTH.

HUccnegoBanne COOTHOLICHUST MEXAY ITyTAMH, MPOWUJICHHBIMUA TEIOM 3a
MOCIICIOBATEILHBIC PABHBIE MPOMEXKYTKHM BPEMEHM NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue nBrxeHUs Tea, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[IpuHimn  otHOocuTenbHOCTM  ['aymmmesa.  IlepBeii 3axkoH  HeroTona.
HNHepunaibHbIe CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnosuuuu cuil. Bropoi 3akon Herotona
JUIs. MaTepUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaabHbIX TOYEK.

3akoH BcemupHoro tsaroreHus. Cuna Ttsokectu. lIlepBas kKocMuueckas
CKOPOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, ckoyibxkenus, kadeHus). Cuia tpenus. Cyxoe
Tpenue. Cuma TpeHus CKOJbXEHUS U cuia TpeHus: nokos. Koadduiment tpenus.
Cuna conpoTUBIICHUS MPU ABUKEHUU TEJIa B )KUJKOCTH WJIU rase.

[TocTynarensHOE U BpaliaTesibHOE IBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHIIBI OTHOCUTENIBHO OCH BpaueHus. llneyo cumibl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHudeckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: TMOIINUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepuum.

CpaBHeHHME MacC B3aUMOICMCTBYIOIINX TE.

Bropoii 3axkoH HeroToHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT J1e(hOpMaIIHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABbEME U TTaJICHUMU.

CpaBHEeHUME CUJT TPEHUS TTIOKOSI, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmkeHUs Opycka Mo HaKJIOHHOM TJIOCKOCTH.



Uccnenoanne 3aBUCUMOCTH CUJI YNPYTOCTH, BOZHUKAIOUIUX B MPYKUHE U
PE3UHOBOM 00pasiie, OT X AehopMariui.

UccnegoBanne yciaoBHl pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpallCHUSI.

Tema 3. 3aKoHbl COXpAHEHUSA 8 MEXAHUKE

Nmnynbec MartepuaibHOM TOYKHM (TeNa), CUCTEMbl MaTEpPUAIbHBIX TOYEK.

NMiynbC cuibl U M3MEHEHHE HMITyJIbCa Tea. 3aKOH COXPAaHEHUS HMITYJIbCa.
PeakTuBHOE IBHKEHUE.

PabGora cuiiel. MOITHOCTH CHJIBL.

Kunernueckass sHeprus MarepuaibHO TOuku. Teopema 00 H3MEHEHUU
KUHETUYECKOU YHEPTUU.

[ToreHunanbHas SHEPrUsl. [ToreHunanbHas SHEprus yIpyTro
nepopmupoBaHHoi  mipykuHbl.  [loTeHnManbHass  3HEprust Tejla  BOJIU3H
ITOBEPXHOCTH 3€MIIH.

[loreHuuanbHple W HENOTCHUUAJIBHBIE  CHUJIBI. CBsi3b  paboOTHI
HEMOTEHUHUAIBHBIX CUJ C W3MEHEHUEM MEXAaHWYECKOW JHEPIUU CUCTEMBI TeEIl.
3aKOH COXpAHEHUSI MEXAHUYECKON SHEPTUH.

Yrpyrue v Heynpyrue CTOIKHOBEHUS.

TexHuueckne yCTpOWCTBA M IPAKTUUYECKOE IPUMEHEHHE: BOIAOMET, KOIED,
MIPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexo moTEeHIIMATBLHON SHEPTUH B KHHETHUECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3yuenne abCoOMOTHO HEYNPYTroro yaapa C MOMOIIbIO JIBYX OJMHAKOBBIX
HUTSIHBIX MasSTHUKOB.

Uccnenosanue cBsizu pabOThl CHIIBI C U3BMEHEHUEM MEXaHMYECKON SHEpruu
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. Mosiexyasipaasi puznka 1 TepMOAUHAMUKA
Tema 1. Ocnoebl MONEKYAAPHO-KUHEMUUECKOU meopuu
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIAPHO-KUHETUYECKON TEOPUU W UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapakrep IBIWKEHHS U
B3aUMOJICMCTBUSI YacCTUIl BelecTBa. MoOJEnu CTPOCHUs Ta30B, XKUIKOCTEHW U
TBEPIBIX TEJI U 00BSICHEHHE CBOMCTB BEIIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl Monekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u e€ nsMmepenue. lllkama Temmneparyp
Llenbcus.



Mopens  upeanbHoro rasa. OCHOBHOE  ypaBHEHHE  MOJIEKYJIAPHO-
KMHETHYECKOW TEOpUH HACaIbHOrO raza. AOCONIOTHAas TeMmIeparypa Kak Mepa
CpEIHEN KWHETHUYECKON SHEpPruy TEIUIOBOrO NBWKEHUA uvacTul rasza. [llkana
temnepatyp KenbBuHa. ['a30Bbie 3akoHBL. YpaBHeHHe MeHneneeBa—KiamneipoHa.
3akoH [lansToHa. M30mpouecchl B MACaNbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BellecTBa. ['paduueckoe mpencTaBiIeHHE H30MPOIIECCOB: H30TEpPMa, M30X0pa,
n3obapa.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP,
Oapomerp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE IUCKPETHOE CTPOCHHE BElIECTBa, (oTorpapuu
MOJIEKYJT OpTaHUYECKUX COECTMHEHUN.

OnpiTel 0 AUGGY3UH KUAKOCTEN U Ta30B.

Mojenb OpOyHOBCKOTO IBUKEHHUS.

Mogens onbita IITepHa.

OnsIThI, JOKa3bIBAIOLIIE CYLECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aNMO/ICHICTBHSL.

Monenb, WuTroCcTpUpyomas Ipupoay AaBICHUS Ta3a HA CTEHKU COCY/a.

OnbIThl, WUIIOCTPUPYIOIIME YPAaBHEHHE COCTOSHUS HJICANBHOIO rasa,
MU30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

OnpeneneHre mMacchl BO3[lyXa B KJIAaCCHOW KOMHATe€ Ha OCHOBE HM3MEPEHMI
00bEMa KOMHATHI, JaBJICHUS U TeMIIEpaTyphl BO3lyXa B HEMl.

HccnenoBanye 3aBUCUMOCTH MEXKTY apaMeTPaMU COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoOuHamMuKu

TepMmoanHamMuueckass cucTeMa. BHYTpEHHSsI SHEPrus TEPMOAUHAMUYECKON
CUCTEMBI U coco0bl €€ n3MeHeHus. KonruecTBo TemnoTel U padoTta. BHyTpeHHs s
HEprus  OAHOATOMHOTO  WJACAJbHOrO  rasza.  Buuael  Temionepenayu:
TEIJIONPOBOAHOCTh, KOHBEKIIMS, U3JIy4eHHUE. Y JeNbHas TEINIOEMKOCTh BEIIECTBA.
KonuyecTBO TEMIOTHI IpH TEILTIONEPEIaye.

[lonsitue 00 aauabatHoM mporecce. llepBhlii 3aKOH TEPMOAMHAMUKHU.
[IpumeHeHne mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccaM. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akoH tepMmoamHamuku. HeoOpaTuMoCTh TpOIIECCOB B TMPHUPOJIE.

TeruioBpie  MammHbl.  [I[pyHOMOBL  JEUCTBUS  TEIUIOBBIX  MAIlMH.
[IpeobpazoBanusi ’HEpPrUM B TEINIOBbIX MamuHax. KosQduuueHT mnosie3Horo
nevctBus TtemioBoil mamwuHbl. [ukn KapHo u ero ko3¢ @uIMEHT MOJI€3HOTO
JEeHCTBUS. DKOJIOTUYECKUE TPOOIEMBbI TEIIOIHEPTETHKHY.



TexHnyeckue yCTpPOMCTBA W NPAKTUYECKOE MPUMEHEHHWE: JBUTATEllb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Llemoncmpayuu

W3meHeHne BHYTpEHHEH SHEpPIrUM Tella MPU COBEPUICHUH pabOThI: BBUIET
npoOKu U3 OYTBUIKM TOJ JCMCTBHEM CXKATOTO BO3/yXa, HarpeBaHue 3¢upa B
JATYHHOU TpyOKe IMMyTEM TpeHUs (BUACOAEMOHCTPALIMS).

N3meHeHne BHYTpEHHEHN 3Hepruu (TeMIiepaTypbl) Teja Mpu TeIuionepeaaye.

OnpiIT 1O anuabaTHOMYy pAaCIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, TBUTATEIIsI BHYTPEHHETO CTOpPaHusl, PEaKTUBHOTO
JIBUTATES.

Yuenuuecxuii sxcnepumenm, 1abopamopuvle pabonol

N3mepeHne ynenbHOU TEII0EMKOCTH.

Tema 3. Aepezammusie cocmoanusn eewiecmea. Dazosvie nepexoonl

[Tapoo6pazoBanue u koHjaeHcanus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllleHHBIM map. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATypPhl KUIIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucraminueckue u aMoppHbie Tena. AHU30TPOIUs CBOMCTB
kpuctaiuioB. JKuakue kpuctaiibl. CoBpemMeHHble MaTepuanbl. [LnaBieHue wu
KpucTayum3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

YpaBHeHHE TEMI0BOTO OaaHca.

TexHuyeckre yCTpPOMCTBA W TPAKTUUECKOE TPUMEHEHUE: TUTPOMETp U
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIIOTUU MOJTYUYECHUSI COBPEMEHHBIX MaTEpPUaIOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM JaBJICHUH.

CniocoObl U3MEPEHUS BIAXKHOCTH.

Hab6nronenue HarpeBanus U IJIaBJIEHUS KPUCTAIUIMYECKOTO BEIIECTRA.

JleMOHCTpanusi KpUCTaIOB.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomol

N3mepenre OTHOCUTENIBHOM BIAXKHOCTH BO3/IyXa.

Paznen 4. DnekTpoamHamMuKka
Tema 1. Inekmpocmamuxa
DJIeKTpU3alMs Tel. ODJEKTpUUECKUil 3apsia. JlBa BHIAa JJIEKTPUYECKUX
3apsanoB. [IpOBOJHUKM, TUANEKTPUKKA W TOJYIPOBOJHUKHU. 3aKOH COXpaHEHUS
AIIEKTPUYECKOTO0 3apsija.
B3aumogeiictBue 3apsinoB. 3akoH KynoHa. To4yeuHbIi 31EKTPUUECKUI 3apsil.
Onextpuyeckoe mnone. Hanpsok€HHOCTh anekTpuueckoro nojs. IIpuHnmn



CYNEPHO3ULIUNA DIEKTPUYECKUX Iosner. JIMHUKM HanpsyKEHHOCTH JIEKTPUYECKOTO
TOJIA.

Pabora cun  anektpocratmyeckoro  mons. [lorennman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOMHMKM W AMDNEKTPUKU B IJIEKTPOCTATUYECKOM  TIOJIE.
Jwusnextpruyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. Konaencarop. DneKTpOEMKOCTh INIOCKOTO KOHIEHCATOPA.
DHeprus 3apsHKEHHOTO KOHAEHCATOopa.

TexHuyeckne yCTpOHMCTBA M NPAKTUYECKOE NPUMEHEHHE: SIJIEKTPOCKOII,
AIEKTPOMETpP, DJIEKTPOCTATHUYECKasi 3allliTa, 3a3eMJICHHE DSJIEKTPONpPUOOpPOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN aNmapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO U MPUHLIMI JEUCTBUS DJIEKTPOMETPA.

B3auMmopencTBre HAANEKTPU30BaHHBIX TEI.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpOBOAHUKHM B DIIEKTPOCTATUYECKOM II0JIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKY B DJIEKTPOCTATUYECKOM ITOJIE.

3aBUCHMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOUIaax
IJIACTUH, PACCTOSHUS MEXIY HUMU U JUAJIEKTPUIECKOW IPOHUIIAEMOCTH.

DHeprus 3apspKEHHOIO KOHAECHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwii 31ekmpuueckuit mox. Toku 6 paznuunvix cpeoax

OJEKTPUUYECKUA TOK. YCIOBHS CYIIECTBOBAaHHUS 3JEKTPUYECKOIO TOKA.
Hcrounuku Toka. Cuna Toka. [IoCTOSTHHBIN TOK.

Hanpsixenue. 3akon Oma 111 ydacTka Lenu.

DJIEKTPUYECKOE CONPOTUBJIECHUE. YIENBHOE CONPOTHUBIICHHE BELIECTBA.
IlocnenoBarenpHOE, MAPAITIENBHOE, CMEIIAHHOE COSANHEHNE ITPOBOJIHUKOB.

PabGora oamexktpuyeckoro Toka. 3akoH JDkoyms—Jlenma.  MomHOCTB
AIIEKTPUYECKOTO TOKA.

DJIIEKTPOJIBIXKYIAs CUJIa U BHYTPEHHEE COMPOTUBIICHHE MCTOYHUKA TOKA.
3axoHn OMa 15t MOJIHOM (3aMKHYTO#) 2JIeKTpuueckoi 1enu. KopoTkoe 3aMbIKaHue.

ONEeKTpOHHAass  MPOBOAMMOCTH  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DnexkTpudecKuid TOK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOAHUKN. CobcTBeHHas 17§ MIPUMECHAs ITPOBOJIMMOCTD
noJynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJNEeKTpUYeCKHd TOK B  pacTBOpax M  pacIulaBax  AJIEKTPOJIUTOB.
DNEKTPOIIUTUYECKAS] UCCOLMALIMS. DIIEKTPOIIU3.



OnekTpudeckuii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckrue yCTPOMCTBA M INPAKTUYECKOE IIPUMEHEHHME: aMIepMeETp,
BOJITMETpP, PEOCTaT, HMCTOYHUKH TOKA, BJIEKTPOHArPEBATEIbHBIE MPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN JHOJ,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOJIYIPOBOJIHUKOBBIIN 1101, TaJIbBAHUKA.

Llemoncmpayuu

W3mepeHne CHITbl TOKA U HAPSDKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS UUWIMHAPUYECKUX MPOBOJAHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHaa.

CMemaHHOe COeIMHEHUE TPOBOIHUKOB.

[Ipsmoe w3MepeHue SIeKTpoABMKYyIIed cwibl. KopoTkoe 3ambikaHne
raJbBaHUYECKOIO 2JIEMEHTA U OLICHKA BHYTPEHHETO CONTPOTUBIIEHUS.

3aBUCUMOCTB COITPOTHUBIICHHSI METAJIIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

W ckpoBoii pa3psa ¥ IpOBOJAUMOCTb BO3AYXaA.

OHOCTOPOHHSISI IPOBOIUMOCTD JHOJIA.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

M3ydeHne cMEeaHHOro COeIMHEHUS PE3UCTOPOB.

N3MepeHne 2IeKTpOABMKYIIEN CHJIbI UCTOYHMKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJIIEHUS.

HabGmronenue snekrpomsa.

MexnpeaMeTHbIe CBA3H

Nzyuenne kypca gusuku 0a3oBoro ypoBHs B 10 kjacce ocylIecTBISIETCS ¢
Y4ETOM COJIEPIKATEIbHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMHM MaTEMaTUKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nonsimusi, CBA3aHHBbIE C MU3YYEHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBIEHWE, Hay4yHbId (akKT, rurnoresa, (Qu3nyeckas BEIUUYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIETb, U3MEPEHUE.

Mamemamuxa: penieHHMe CHUCTEMbl YpaBHEHMH, JIMHEHHas (QyHKUus,
napabona, runepOosia, Ux rpauku ¥ CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanudeckoe JBIKEHUE B KUBOW mpupoje, muddysus, ocMoc,
TEII000OMEH JKMBBIX OPraHU3MOB (BHU[bI TEILIONEPEAAuH, TEINIOBOE PaBHOBECHE),
AIEKTPUYECKUE SBJIICHUS B dKUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJSIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, KUIAKOCTEU M



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
raJIbBaHUKA.

l'eoepaghus: BnaxKxHOCTb BO3/yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonozus: npeoOpa3oBaHUE ABMXKEHHUN C HCIOJIb30BAHUEM MEXAaHU3MOB,
y4€T TpPEHUSA B TEXHUKE, NOALIMIIHUKY, MHCIOJb30BAHUE 3aKOHA COXPAaHECHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JPYTrHE), JABUIATElb BHYTPEHHEIrO
CrOpaHus, mapoBasi TypOHHA, OBITOBOM XOJOIUIBHHUK, KOHIUIIMOHED, TEXHOJIOTUU
IIOJIyYEHHUs] COBPEMEHHBIX MATEpPUAIIOB, B TOM YHUCJIE HAHOMATEpPUAlIOB, H
HAHOTEXHOJIOTHH, 3JIEKTPOCTATUYECKas 3allluTa, 3a3€MJIEHUE SIIEKTPONpUOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArPEBATEIbHbBIC pUOOPBHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KJIACC

Pa3znen 4. JnekTpoauHamMuKa

Tema 3. Maznummnoe noe. I1eKmMpoMazHUMHAA UHOYKUUA

IlocTossHHble  MarHuThl.  B3aumonelcTBUE  IMOCTOSIHHBIX ~ MAarHHMTOB.
MarnutHoe mosie. Bexktop MarHuTHOW wuWHAYKUWW. [IpuHoun cyneprio3unuu
MarHUTHBIX MoJiel. JINHUKM MarHUTHON WHAYKIMU. KapTuHa JUHUI MarHUTHOU
MHIYKIAH NOJISI TOCTOSIHHBIX MAarHUTOB.

MarauTHOe T10Ji€ TPOBOJHMKA C TOKOM. KapThHa JNMHUNA WHAYKIWA
MarHWTHOTO TIOJIA JUIMHHOTO IIPSIMOrO IMPOBOJHHMKA W 3aMKHYTOI'O KOJIBIIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. B3anmoaelicTBre TPOBOIHUKOB C
TOKOM.

Cuiia AMnepa, €€ MOJlyJIb U HalpaBJICHUE.

Cuna Jlopenua, €€ MOIyJIb U HaIlpaByieHUE. [[BUKEHUE 3apSKEHHON YACTUIBI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBiieHME DNEKTPOMArHUTHOMW MHAYKIUU. [loTOK BEKkTOpa MarHUTHOU
MHAYKIUAHW. OJIEKTPOABIKYINAS CWia HWHAYKUUM. 3aKOH HJIEKTPOMArHUTHOU
nHaykuuu dapazes.

BuxpeBoe nsnexkTpuueckoe Tmosie. DJIEKTPOJABWXKYILAs CUJla HHAYKIUUA B
ITPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJHOPOAHOM MAarHUTHOM IOJIE.

[IpaBuno Jlenna.

NuaykTuBHOCTB.  SIBIEHME CAMOMHIYKIMU. OJIEKTPOABIKYILAS — CHJIA
CaMOWHIYKIIUH.

DHEprus MarHUTHOTO TIOJISI KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuueckne yCTPOMCTBA W MPAKTHUYECKOEC MPUMEHEHUE: TMOCTOSHHbBIC
MArHUThl, BJEKTPOMATHUTBI, JJIEKTPOJBUIATEb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHUI], UHIYKIIMOHHAS TI€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE TIEKTPOHHOIO IMyYKa MAarHUTHBIM TTOJIEM.

JlvHUM UHAYKIIMA MATHUTHOTO TOJISL.

B3aumopeiicTBue IByX MPOBOJTHUKOB C TOKOM.

Cuiia Ammnepa.

JeiicTBre cuiibl JIopeHIia Ha HOHBI 3JIEKTPOJIUTA.

SIBreHME PIIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuiio Jlenna.

3aBUCUMOCTD SJICKTPOJBIKYIIEH CUJIbI MHIYKIIMU OT CKOPOCTH W3MEHEHHS
MAarHuTHOTO MOTOKA.

SIBNeHrE CAaMOUHTYKIIUH.

Yuenuueckuii oxcnepumenm, nabopamopmsvie pabomul

N3yueHre MarHuTHOTO TOJISI KATYIIKU C TOKOM.

HccnenoBanue 1€CTBUSA MOCTOSHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sSIBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Pa3nen 5. Kosie6anusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomazHumuble Konedoanus

Konebarenbnass  cucrema. CBOOOAHBIE  MEXaHHMYECKHE  KOJICOAHUS.
["apmonunyeckue kosnebanus. [lepuon, wacrtora, amrumryga u (aza koneOaHUI.
[Ipy>XMHHBIN MasTHUK. MaTreMaTUYECKUN MAsTHUK. YPAaBHEHUE TapMOHUYECKHUX
kosebanuii. [IpeBparienue sHepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Koneb6arenbupiii  koHTYp. CBOOOJIHBIE SJIEKTPOMArHUTHBIE KOJIEOAHUS B
UJICATbHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXIYy MEXaHWYECKUMU U
AIEKTPOMArHUTHBIMU KoJiebaHusiMu. @opmyna TomcoHa. 3aKoH COXpaHEHUs
HHEPrUM B UJEATBHOM KOJIEOATEIHbHOM KOHTYDE.

[Ipencrapienue o 3aryxaromux KojeOaHusx. BoIHyX IeHHbIE MEXaHUUECKUE
KoJeOanus. Pezonanc. BeiHYKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMUs.

Ilepemennsbiii  ToKk. CUHYyCOMAAQIbHBIM NEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIPsIKEHUSI.

Tpanchopmarop. IIpousBoacTBo, nepeaaya U NoTpeOICHUE AIESKTPUUECKON
SHEPIruMu. DJKOJIOTUYECKHE PHUCKU MPU MPOU3BOJACTBE ANEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuueckre yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUU
3BOHOK, F€HEPATOP MEPEMEHHOT0 TOKA, JMHUU JIEKTpoInepeaay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KoJieOaTeNbHOW CHCTEMbl (MIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHYK/ICHHBIX KOJICOAHUIA.

Hab6mronenue pe3onanca.

CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJICOAHMS.

OcuusuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANIPSDKEHUS] OT BPEMEHH) IS
AIIEKTPOMArHUTHBIX KOJICOAHUI.

Pe3oHanc mnpu mocrmenoBaTENTbHOM — COCIMHEHWHM PE3UCTOPA, KaTYLIKH
WHYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TMHUY 3JIEKTPONIEPEIayu.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomoi

HccnenoBanue 3aBUCMMOCTH TIEPHOJa MaJbIX KoJieOaHUM rpy3a Ha HUTU OT
JUTUHBI HUTU U MaccChl Ipy3a.

UccnegoBanne TmEepeMEHHOT0 TOKa B LEMA W3  MOCJIEAOBATEIIBHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31€KmMpoMAazHuUmHble 60JIHbL

MexaHnueckue BOJHBI, ycClOBUs pacnpocTtpaneHusi. llepuoa. CkopocThb
pacnpocTpaHeHusi W JiuHa BOJHBL. [lomepeyHble W MPOJOJNBHBIE BOJIHBI.
HNuTepdepenHius u uPppakuus MEXaHUUECKUX BOJIH.

3Byk. CkopocTh 3Byka. I'poMkocTh 3Byka. Bricota ToHa. TemOp 3Byka.

DONEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBUS M3TYyYEHHS AJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanusa BektopoB E, B, V B anekTpomarautHoil BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaXeHUE, MpeJIoOMJICHUE, ToJsipu3anus, Iudpaxuus,
unrepdepenius. CKopocTh JIEKTPOMarHUTHBIX BOJIH.

[IIxana 3J€KTPOMArHUTHBIX BOJH. [IprMeHEeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHUIMOBI paguOCBsI3U U TeleBuAeHusA. Pagronokanusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIENH CPEIBI.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE MNPUMEHEHUE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJbTPa3BYKOBasi JUArHOCTHKA B TEXHUKE M MEIUIIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTpaHEHHE MTOMEPEYHBIX U TTPOJIOTBHBIX BOJIH.

Konebmromeecs Teo Kak ICTOYHHK 3BYKa.

Hab6nronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6nronenue narepdepeniuu u qudpakiini MEXaHUIeCKUX BOJTH.

3BYKOBOW pE30HAHC.

HaOntonenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTATYIOW U
4acTOTOM KosieOaHUM.



HccnegoBanue  CBOWCTB — 3JEKTPOMATHUTHBIX  BOJIH: OTpPaKEHHUE,
pesioMJIeHUE, MoJspu3anus, udpakuus, uHTephepeHIus.

Tema 3. Onmuxka

I'eomerpuueckass ontuka. lIpsMonuHelHOE pacnpoCcTpaHEHUE CBETa B
ogHopoaHOU cpene. JIyu ceera. ToueyHbId HICTOYHUK CBETA.

OTtpakenne cBera. 3aKOHbI OTpakeHUs cBetra. [locTpoeHne n3o0pakeHui B
IJIOCKOM 3€pKaJe.

[Ipenomienue cBeta. 3aKOHBI IPETOMIICHHS CBEeTa. AOCOJIIOTHBIN MMOKA3aTeNb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIl yroa MNOJHOIO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus cseta. CiioxHbIi cocTaB O6enoro cseta. LBer.

CobOuparouue u pacceuBaromve JMH3bl. Tonkass nmH3a. DokycHoe
pacCTOsIHME W ONTHYECKash Cujla TOHKOM JuH3bl. IlocTpoeHue nzoOpaxeHUil B
coOuparolux U paccerBaromux JuH3ax. dopmyna TOHKOW JUH3BI. YBeJIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenesnbl TPUMEHUMOCTH T€OMETPUUYECKOUN ONTHUKHU.

BonnoBas ontuka. Wurepdepenuusi cera. KorepeHTHble HCTOYHUKH.
VYcnoBus HaOMOIEHWS MAaKCUMyMOB M MHHMMYMOB B HHTep(EpEHUMOHHOU
KapTUHE OT IBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemérka. YcloBue HaOIOIEHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAJE€HUM MOHOXPOMATHYECKOrO0 CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpOMCTBA U MNPAKTUYECKOE NPUMEHEHHE: OYKH, JIyIa,
doToamnmapar, NPOEKIIMOHHBINA ammapaT, MHKPOCKOM, TEJIECKOI, BOJOKOHHAs
OITHKA, TU(PPAKITMOHHAS PEHIETKA, TTOJIPOUI.

Jlemoncmpayuu

[IpsiMonIMHENHOE pPACIIPOCTPAHEHHE, OTPAKEHHE M IPEJIOMIICHHE CBETA.
OnTuyeckue mpuOopsI.

[TomHOE BHYTpEeHHEE OTpaxkeHue. Moaens cBeToBoAA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Hab6mronenne narepdepeHIuum cpeTa.

Hab6mronenune nudpaximm ceera.

HaOGmronenue nucnepcuu cBera.

[Tony4yeHue crneKkTpa ¢ MOMOIIbIO MPU3MBI.

[TonydyeHue crekTpa ¢ TOMOUIBIO AUPPAKIUOHHON PEMIETKY.

HabGnronenue nonsipusanuu cBeTa.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi



N3mepenue nokasarens NpeioMIICHUS CTEKJIA.
HccnenoBanre CBOMCTB M300paKeHUH B JIMH3AX.
HaGmronenne nucnepcuu cBera.

Pa3nes 6. OcHOBBI cHeMAJILHOI TEOPUH OTHOCUTEIbHOCTH

['pannnpl  OpUMEHMMOCTHM  KJIAcCMYeckorm  Mmexanuku.  [locTynarsl
CIEHUAIIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJYJIS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIBHOCTD OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHHU M COKpAICHUE
JUIVHBI.

DHEPrUsi U UMITYJIbC PEIATUBUCTCKON YAaCTULIBI.

CBsI3p MacChl C JHEPrUEH U UMITYJIBCOM PEIIATUBACTCKON YaCTULIbL. DHEPTU
IIOKOSI.

Pasznen 7. KBantoBas pu3zuka

Tema 1. Inemenmul K6AHMOBOI ONMUKU

®otonbl. opmyna [1nanka cBsi3u 3HEpruu (HOTOHA C €r0 YaCTOTOM. DHEPrus
U UMIyJbC (pOTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3akoHBI
dbororddexra. YpaBHenue DiinmreitHa s gotorddekra. «KpacHas rpaHuna»
dboTorddekra.

JHaBnenne cBera. OnbiTol I1. H. JIleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpOMCTBA M NPAKTUUECKOE MPUMEHEHHE: (POTOIJIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®oTo3(dQheKT Ha YCTaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poToaddekTa.

Ceeroauos.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUO o -4acTHIIL.
ILmanerapnas moxens aroma. llocrymarel bopa. M3nmydeHuwe u morsiomieHue
(GOTOHOB MpU TMEpexojie aToMa C OAHOIO YPOBHSI DHEPruu Ha npyrou. Bumbl
cneKTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOJOPO/IA.

BonnoBeie cBoiicTBa yactuil. Bonnel ae bpoinsa. KopnyckynsspHO-BOITHOBOM
JTyaTnu3M.

CHOHTaHHOE U BBIHYKJACHHOE U3TyYEHUE.

TexHuyeckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBbII KOMIIBIOTED.



Llemoncmpayuu
Mopnens onsita Pesepdopra.
OnpeneneHue IIMHBI BOJIHBI JIa3epa.
HabGmronenue nuHeRvaTbIX CIIEKTPOB U3TYUEHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomul
HaOnroienre nuHeiyaToro CreKkTpa.
Tema 3. Amomnuoe adpo
DKCIEPUMEHTBI, JOKA3bIBAIOIINE CIIOAKHOCTh CTPOCHUS siapa. OTKpbITHE
paauoaktuBHOCTH.  OmbiTel  Pesepdopna  1mo  ompeneneHwio  cocraBa
paavoakTUBHOrO u3iydyeHusa. CpoiictBa anb(a-, Oera-, TramMMma-U3JIy4YEHUS.
BnusHue paiMOaKTUBHOCTH Ha )KUBBIE OPTaHU3MBI.
OTtkpeiTHE TTpoTOHA M HeWTpoHa. HyknoHnHas moxens siapa [elizeHOepra—
WBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.
Anbda-pacriaf. ONEKTPOHHBIM M TO3UTPOHHBIM Oera-pacman. ['amma-
U3JydeHHe. 3aKOH paIMOaKTUBHOTO pacraja.
DOHeprus CBsA3M HYKJIOHOB B sape. S aepHble cuibl. JledekT Maccel sapa.
Snepnseie peakunu. [lenenue u cuHTeE3 AI€EP.
Anepnswiii peaktop. TepmosiaepHsiii cuHTe3. [IpobOieMbl U MEPCHIEKTUBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IIE€PHON SHEPTETHUKHU.
DOneMeHTapHbI€ YacTULbl. OTKPBITHE MTO3UTPOHA.
MeTonbl HAOIOIEHUS U PETUCTPALUU 3IEMEHTAPHbBIX YaCTHLI.
dyHIaMeHTanbHbIE B3aUMOICHCTBUA. EMMHCTBO (hU3nvecKoil KapTHHBI MUpA.
TexHUYEeCKUE YyCTPOICTBA M MPAKTUYECKOE MPUMEHEHHE: T03UMETP, KaMepa
Buinbcona, simepHbIil peakTop, aToMHasi 6omoa.
Jlemoncmpayuu
Cu€TYrK MOHM3UPYIOIIHUX YaCTHII.
Yuenuueckuii oxcnepumenm, nabopamopmsie pabomul
HccnenoBanue TpekoB YacTHIL (IO TOTOBBIM (hoTOrpadusim).

Pa3znen 8. DyieMeHTBI aCTPOHOMMHU M ACTPOPUBUKHU

Otamnbl pa3BuTHs acTpoHoMuu. [IpukiagHoe 1 MUPOBO33PEHUYECKOE 3HAUCHHE
aCTPOHOMMUH.

Bun 3Bé3gHoro Heba. Co3Be3qus, sSpKkue 3BE3NBI, IUIAHETBI, UX BHIUMOC
JIBVDKCHUE.

ComHeunas cucTeMa.

Connne. ConHeuHas akTHMBHOCTh. Mcrounuk sHepruum CojHula U 3BE3L.
3BE3/bI, UX OCHOBHBIC XapaKTEpUCTHKHU. JlMarpamma «CHeKTpajdbHBIM Kiacc —
CBETUMOCTEY». 3BE3IBI TJIABHOM IIOCIEHOBATEIBHOCTH. 3aBHUCHUMOCTH «Macca —
CBETHUMOCTBY» IJI1 3BE3J TJIABHOW MOCIIEIOBATEIBHOCTH. BHyTpeHHee cTpoeHue



3B€31. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUH U 3Boitounu CoJIHLA U
3BE3]. DTaNbl )KU3HH 3BE3I.

Mneunsiii Ilyte — Hama ['anaktuka. [lonoxenue u npwxenue CosHIA B
[Nanmaktuke. Tunel ranakruk. Paguoranaktuky u kBasapsl. YEpHBIE ABIPHI B SApax
TaJIaKTHK.

Bcenennas. Paciupenue Beenennoii. 3akon Xa00sa. Pa3doeranue rajiakTuk.
Teopus bonblioro B3peiBa. PEMKTOBOE U3ITyUYECHHE.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Yuenuueckue nabnooenus

HaGnronenuss HEBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX
NPWIOKEHUHN JJI ONPEeSICeHUs MOJI0KEHN HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be31usl CEeBEPHOro MOIYyIIapus U IPKUE 3BE3/BI.

Hab6mronenus B reneckorn JIynsl, minanet, Maeunoro [TyTu.

Oo6o01maouIee MOBTOPEHHE

Ponp ¢Qusuku u acTpoHOMHUHM B HKOHOMHUYECKOH, TEXHOJOTHMYECKOMH,
COIIMATILHOM M 3TUYECKOU cepax AesATebHOCTU YEIOBEKA, POJIb U MECTO (PUBHKHU
¥ aCTPOHOMUHU B COBPEMEHHOU HAay4YHOU KapTHHE MUPA, POJb (GU3NIECKON Teopuu
B (GOpPMHUpPOBAHMM TPEACTABICHUM O (U3NYECKOW KapTUHE MHpaA, MECTO
bu3nYecKoil KapTUHBI MUpPA B OOIIEM PSy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesknpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usuku 0a3zoBoro ypoBHs B 11 kiacce ocyuiecTBisercs ¢
YYETOM COAEPKATEIBbHBIX MEXIIPEAMETHBIX CBA3E€H C KypCcamMu MaTE€MaTHKH,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nonsimusi, CBA3aHHBbIE C MU3YYEHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4HbId (pakT, rumoresa, (puanyeckas BeIUYHMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIEPUMEHT, MOJECIUPOBAHNUE, MOJIEIIb, U3BMEPEHHUE.

Mamemamuxa: pelIeHUE CHUCTEMBl YPAaBHEHUW, TPUTOHOMETPUYECKHE
(GYHKIIMHM: CUHYC, KOCUHYC, TAHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJECTBO, BEKTOPHl U MX IMPOEKIHMH HA OCH KOOPAMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIUNA, NPHU3HAKK TMOJ00US TPEYTrOJbHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYpP B 00BhEMa Tell.

Buonocus: »nekrpuyeckue SBICHUS B JKUBOM MpUPOJE, KojeOaTerabHbIE
JBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUE
paauanyy Ha )KUBbIE OPTraHU3MBbl.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPBIX
TEJN, MEXaHU3Mbl OOpa30BaHMS KPHUCTAUIMYECKON pEIIETKH, CHEKTPaTbHBIN
aHaJIN3.



l'eoepagusa: marHUTHBIE TIONIOCAa 3€MJIM, 3aJ€KH MAarHUTHBIX Py,
dboToChEMKA 36eMHOM TOBEPXHOCTH, MPEJCKA3aHUE 3EMIICTPSICEHU M.

Texnonoeusi: JNWHUU BJIEKTPOIEpENay, TEHEpaTop IMEPEeMEHHOTO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS I€4Yb, pajap, PaAUuONpPUEMHUK, TEIEBHU30D,
anTeHHa, TenedoH, CBY-meub, NMpOEKIIMOHHBIN amnmapar, BOJIOKOHHAs ONTHKA,
coJIHEeYHas barapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOTO Tpeamera «®Du3nWKa» HA YPOBHE CPEIHEro OOIIero
oOpa3oBanus (0a30BbIM YPOBEHB) JOJKHO OOECTICUHUTH JOCTIKEHUE CICTYIONNX
JMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOro mpeamera «Du3nukay A0HKHbBI
OTpakaThb TOTOBHOCTh M CIOCOOHOCTh OOYYalolUXCS PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3UIUEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YOEXKJCHUH, COOTBETCTBYIOIIHUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUICKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO
ONBITA U OMbITA JIESITEIBHOCTU B IPOLIECCE PEAU3alMU OCHOBHBIX HaIlPaBJICHUN
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaKaaHCcKOro BOCIIUTAHNS

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUU 00YHAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUIMCKOTO OOIIECTBA;

NPUHATHE  TPAJAMIIMOHHBIX  OOIEYENIOBEYECKMX  T'YMAaHUCTHYECKHX |
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO ACATEIBHOCTh B MHTEpPECAX I'PAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3aIINY;

YMEHUE B3aMMOJEHCTBOBATH C COIMAIbHBIMU UHCTUTYTAMH B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTb K TYMAHUTAPHOW U BOJIOHTEPCKOU JIEATEIILHOCTH;

2) NaTPHOTHYECKOTO BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCHICKOM TPaXKT1aHCKOU HUJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJAPCTBEHHBIM CHUMBOJIAM, HOCTHUXKECHUSIM
POCCUICKUX YUEHBIX B 001aCTU GU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OILIEHUBATh CHUTYAIMI0O M MPUHUMATh OCO3HAHHBIC PEIICHMS,
OPUEHTUPYACH HA MOPaJTbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTHU, B TOM YHUCIIC B
NESTEIIbHOCTU YYEHOTO;

OCO3HAHME JTUYHOTO BKJIAJIa B IOCTPOCHUE YCTOMUHUBOTO OYTyIIIETO;

4) 3¢TeTHYeCKOr0 BOCTIMTAHUSI:

ACTETUYECKOE OTHOLIEHHUE K MUPY, BKIIFOUAs] CTETUKY HAYYHOTO TBOPYECTBA,
npUCyIIEro (pU3nYecKoi HayKe;



5) TpyA0BOT0 BOCTIMTAHUS:

MHTEpEC K pa3nuyHbIM cdepaMm MpodheccroHaNIbHON eSTEIbHOCTH, B TOM
YHClIe CBA3AHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEPILIATh OCO3HAHHBINA BBIOOD
Oyayieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U caMO00pa30BaHUIO B 00JacTu
(U3HUKYN Ha IPOTSKEHUH BCEU KU3HU;

6) 9K0JI0rH4eCKOro BOCIIUTAHMS:

C(OPMHUPOBAHHOCTh HKOJIOTUYECKON KYyJIbTYphl, OCO3HAaHUE IJI00ATBHOIO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUTAHUPOBAHUE U OCYLIECTBIICHUE IEUCTBUM B OKPYKaIOLIEH CpeJie Ha OCHOBE
3HAHMS LIeJIEW YCTOWYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

pacIIMpEHUE OIbITA JEATEIBHOCTH SKOJOIMYECKOW HAINpPAaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH TI0 PUBHKE;

7) IEeHHOCTH HAYYHOTO MO3HAHMSI:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME LIEHHOCTH HAY4YHOH JEATEIIbHOCTH, TOTOBHOCTH B IIPOLIECCE
u3ydeHus: (U3MKA  OCYLIECTBISATH  IPOEKTHYHD M HCCIEIOBATENbCKYIO
NEeSATEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBeEpPCAJIbHbIE YUeOHbIE TeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOSITENIbHO  (popMylupoBaTh M aKTyalU3WpOBaThb  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENeIATh LENU JEATEIbHOCTH, 3aJlaBaTh IMapaMeTpbl U KPUTEPUU HX
JIOCTHKCHMUS;
BBISIBJISAITh ~ 3aKOHOMEPHOCTH M TMPOTHBOPEUYUST B  paccMaTpUBAEMBIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IJIAH PEIICHUS] MPOOJIEMbI ¢ yU4ETOM aHalM3a WMEIOIIUXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B ICSATEILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YIHTATOB
1[EJISIM, OLIEHUBATh PUCKH TOCJICICTBUM JEATEILHOCTH,
KOOPJIMHUPOBATH W  BBIMIOJNHATH pabOTy B  YCJIOBHSX  PEATBHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciieoBareibCKe 1eHCTBUSL:
BJIaIETh HayYHOW TEPMHHOJIOTHEH, KIIOYEBBIMU MOHATUAMH U METOJaMU
(bu3nYeCcKo HAYKH;



BJIa/IETh HABBIKAMU Y4eOHO-MCCIEA0BATEIbCKON U MPOEKTHOM NeATEIbHOCTH
B 00JaCTH (PU3UKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOJIOB pelIeHUs 3a7ad (PU3MUECKOro COJEp)KaHUs, MPUMEHEHHIO Pa3IUYHbIX
METOJI0B IO3HAHUS;

BJAJE€Th BHUJAMU JIEATEIBHOCTU 110 IMOJYYEHHIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALIMY, MPEOOPa30BAHUIO M NPHUMEHEHUIO B Pa3IMYHBIX Y4E€OHBIX
CUTYalUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJIATh [PUYMHHO-CIICCTBEHHBIE CBS3M M aKTyaJM3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3Y €€ pEeLEHUs,, HAXOAUTh apryMEHTHl ISl JOKa3aTeJIbCTBA
CBOMX YTBEP)K/ICHUH, 33/1aBaTh IapaMeTPbl U KPUTEPUU PELICHMUS;

aHAJIM3UPOBAaTh IOJIYYCHHBIE B XOJE€ PEIICHHs 3aJadd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOpPMyIHpOBaTh COOCTBEHHBIE 33Jauyd B 00pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YYEHUH (DU3UKU;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATh NPUOOPETEHHBIH OIIBIT;

YMETh MEPEHOCUTh 3HaHHUS MO0 (U3MKE B MPAKTHUYECKYIO 00JIacTh
XKU3HEJEATEIIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BBIIBUTaTh HOBbIE WJIEH, ITpeIlaraTh OPUTMHAIbHbBIE TOAXO0/AbI U PELLICHUS;

CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

Pa6ora c undgopmanmueii:

BJIQJICTh HABBIKAMHU MOJIyYEHHS] MHPOpMaLHUU (PUIUYECKOTO COJEPKAHUS W3
VCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBIATh IIOMCK, aHAJIM3,
CUCTEMAaTH3alMI0 U HHTEPIPETAlNni0 MHPOPMAIMU pa3IMYHBIX BHUJIOB U (popm
IpEe/ICTaBJICHMUS;

OLICHMBATh JIOCTOBEPHOCTh MH(POPMAIIUH;

UCIIOJIb30BaTh  CPENCTBA  HMH(MPOPMALMOHHBIX M  KOMMYHHKallMOHHBIX
TEXHOJOTHI B PElICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3aa4 ¢ COOJIOJICHHEM TpeOOBaHUNM OSPrOHOMHMKH, TEXHHKH OE€30IacHOCTH,
TUTUEHBI, pecypcocOepexeHusi, TMPaBOBbIX U 3TUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MTaCHOCTH;

CO371aBaTh TEKCThl (PU3MYECKOTO COAEp>KaHUS B Pa3IMYHBIX (opMarax c
y4€TOM Ha3zHAYeHUs1 UHPOPMALIUU U LEIEBON ayIUTOPHUH, BEIOUpAas ONTUMAIIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3alllu.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC YYeOHbIE 1eiiCTBHUS:
OCYIIECTBIATH OOIIEHWE Ha Yypokax (U3MKK U BO BHE-YPOUHOU
NEATEIbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKM KOH(PIMKTHBIX CHUTyallMd M CMSr4arth
KOH()JIUKTHI,

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOK TOYKY 3pPEHHS C HUCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

IOHMMAaTh M HCIIOJIb30BATh MPEUMYIIECTBA KOMAaHIHOW U WHJMBUIYaJbHOU
paboTHI;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHM C y4éTOoM OOLIMX
WHTEPECOB M BO3MOKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

NPUHUMATh €M  COBMECTHOM  JI€ATEIbHOCTH, OpPraHu30BBIBaTh U
KOOPAMHHUPOBATh JEUCTBUSA MO €€ JOCTUKEHHUIO: COCTaBIATh IUIAH JEHCTBUM,
pacnpenensaTb poid C y4€TOM MHEHUH Y4YaCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAaye€CTBO CBOEr0 BKJIAJa M KaXJOr0 yYaCTHHKAa KOMaHIbl B
00U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeiaraTb HOBBIE IPOEKTHl, OLEHUBaTh HUIEH C MO3ULIUHA HOBU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISATh TO3UTHBHOE CTPATETMYECKOE IMIOBEJICHUE B Pa3IUUYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUYECTBO U BOOOpaXKEHHE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE JCHCTBUS
Camoopranusanus:

CaMOCTOSTENIbHO OCYLIECTBISATh MO3HABATENbHYIO JIESITENIBHOCTh B OOJAcTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYyIHUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOSITEJIbHO COCTaBJATh IJIaH PEHIEHUS PacUETHBIX M KaueCTBEHHBIX
3aJ1a4, TUIaH BBIMOJHEHUS MPAKTUYECKOW padOThl C YYETOM UMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JaBaTh OLICHKY HOBBIM CUTYalUsIM;

paciupsTh paMKd Y4eOHOTO MpeaMeTa Ha OCHOBE JMUYHBIX MPEANOYTCHMIA;

JefaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTh Ha cebs
OTBETCTBEHHOCTb 3a pelIeHuE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO JPYAHWIMH B 00JaCTH
(bu3KKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, 3MOLHOHAJIbHBIH HHTEJVICKT:

JaBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTHBBI B JE€ATEIHHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIQJIETh  HaBBIKAMU  [IO3HABAaTEIbHOM  peQUIeKCMM KaK  OCO3HAHHSA
COBEPIIAEMBIX JIEUCTBUA M MBICIUTENbHBIX MPOLECCOB, HMX PE3YyJbTaTOB H
OCHOBAHUM;



MCIIOJIb30BaTh MPUEMBI pe(JIEKCHU ISl OLIEHKH CUTYyalluH, BbIOOpa BEPHOTO
pelieHus;

YMETh OLIEHUBATh PUCKU M CBOEBPEMEHHO NPHHHMATh PELICHHS MO HX
CHI>KEHUIO;

OpUHUMAaTh MOTUBBl W apryMEHTBl JpPYTrUX IPU aHAIM3€ pPEe3yJIbTaTOB
NESITETbHOCTH;

IPUHUMATH ce0sl, IOHUMAasi CBOU HEJOCTATKU U JJOCTOUHCTBA;

MPUHUMAaTh MOTHBBI W apryMEHTbl JPYIMX I[pH aHaU3€ pe3yibTaTOB
NESITETbHOCTH;

IpU3HABaTh CBOE MPABO U IPABO JAPYTUX HA OUIMOKH.

B mponecce TOCTHXKEHMSI JIMYHOCTHBIX PE3YJIBTATOB OCBOCHMS IPOrPAMMBI
no ¢u3uMKe IsI YPOBHS CpPEAHEro oO0Iero oOpa3oBaHus Yy OOyYarolmuxcs
COBEPILIECHCTBYETCS AMOIMOHAJIBHBIN UHTEJIEKT, peAnoIararonyii
C(OPMHPOBAHHOCTb:

CaMOCO3HaHUs, BKJIIOYAIOUIET0 CIIOCOOHOCTh TOHUMATh CBOE SMOLMOHAIIBHOE
COCTOSIHHME, BUACTh HAIpPaBJICHUS Pa3BUTHsI COOCTBEHHON YMOLIMOHAIBHOM cdepsl,
OBITH YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHUs, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTb 3a CBOE TIOBEJEHHE, CIIOCOOHOCTh aJaNTUPOBATHCA K
HYMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEN MOTHBALIMM, BKJIKOYAIOIIEN CTPEMIIEHUE K JOCTHKECHHUIO LIENU U
ycrexy, ONTUMHU3M, WHUIMATHUBHOCTb, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AMOIIMOHAIBHOE COCTOSTHUE
JIpYTUX, YYUTHIBaThb €ro IMpH OCYIIECTBICHUH OOLIEHMs, CIIOCOOHOCTh K
COUYBCTBHIO U COIIEPEKUBAHNUIO;

COLIMAJIBHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BHICTPAaUBATh OTHOLLIECHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSABIIATh UHTEPEC U pa3peliaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIbTATBI

K xonmy ob6ydenus B 10 kiacce mpenMeTHbIE pe3yibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh HA MpUMEpax pojb U MeCTO (PU3MKU B (POPMUPOBAHHUU
COBPEMEHHOW HAay4yHOW KAapTUHbl MHUpPa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOU JACSATEIBHOCTH JIFOAEH;

YUUTHIBaTh TPAHUIBl MPUMEHEHHUS H3YyYEHHBIX (U3MUECKUX MOJIENei:
MaTepuagbHas TOUKa, MHEpLUUaIbHas CUCTEMa OTCYETA, a0COJIFOTHO TBEPAOE TEJNO,
UJICaJbHBIN a3, MOJEIU CTPOCHUS Ia30B, KUAKOCTEH U TBEPIABIX TEJ, TOYCUHBIN
AIIEKTPUYECKUI 3apsi]l IPU PeIIeHNU GU3NUECKUX 3a/1a4;



pacno3HaBaTh (PU3UYECKHUE SIBJICHUS (TIPOIECCHI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETHYECKOW TEOPUU CTPOCHUSA BEIIECTBA U
AJEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJIMHEUHOE
JBI)KCHUE, CBOOOJHOE TMaJCHUE TeJ, JBUKEHHUE II0 OKPYKHOCTH, WHEPIHS,
B3auMoieicTBre Ten, auddy3us, OPOYHOBCKOE JABMKCHHUE, CTPOSCHUE JKUIKOCTEH
U TBEPIBIX TEJ, U3BMEHEHUE 00bEMA TeJl MPU HarpeBaHUU (OXJIAXKICHHUH ), TETIOBOE
paBHOBECHE, HCHAPEHHUE, KOHJCHCALMs, IJIaBJICHUE, KPUCTAUIM3ALMS, KUIICHUE,
BJIAKHOCTBH BO3/1yXa, MOBBIIICHNUE JABJICHUS T'a3a IIPU €r0 HAarpeBaHUU B 3aKPBHITOM
COCyZ€, CBS3b MEXAY MapaMeTpaMy COCTOSIHHASI Ta3a B HM30Ipoleccax,
AIEKTPU3ALMSA TEJ, B3AUMOJICUCTBUE 3aPSJIOB;

OTIMCBHIBATh MEXAHWYECKOE JBHKEHUE, HMCIOJIB3YS (PU3MUECKHE BEIUUMHBI:
KOOpJIMHATa, IyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHua,
MMIYJIC TE€JIa, KHHETUYECKAas SHEPrus, NOTECHUHAIbHAS DHEPrUs, MEXaHHYECKAas
paboTta, MexaHHWYecKas MOIIHOCTh; IPH OIKMCAHMHM TIPABUJIBLHO TPaKTOBATh
(GU3NYECKUI CMBICT MCIOJIB3YEMbIX BEIWYWH, WX OOO3HAYCHUS W CIUHMUIIBI,
HaxXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JTAHHYIO (DPU3UYECKYIO BEIUYUHY C JPYTUMHU
BEJIMYHMHAMU,

OIUCBHIBATh M3YYECHHBIC TEIUIOBBIC CBOMCTBA TEJI W TEIUIOBBIC SIBJICHUS,
UCIIONB3YS (U3WYeCKUe BEIMYHMHBI: JaBJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKasl SHEPTUSI XaOTHYECKOTO JNBHMIXKEHHS MOJIEKYJI, CPEIHEKBaApaTUYHAS
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIJIOThl, BHYTPEHHsISI JHeprus, padbora rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENs; MNPU OMNHCAHUU
MPaBWJIBHO TPaKTOBaTh (DM3WYECKUH CMBICT MCIOJB3YEMbIX BEIUYHH, HX
0003HaYCHUST W CIWHMIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

ONKMCHIBATh U3YUYCHHBIE AJIEKTPUUECKUE CBOMCTBA BEIIECTBA U JIEKTPUUYECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (DU3UUECKUE BEIWYUHBI: JJICKTPUUYCCKUI 3apsi,
AIEKTPUYECKOE TOJIE, HAMPSKEHHOCTD IMOJIA, MOTEHIMAJ, PA3HOCTh MOTEHIINAJIOB,;
Py ONHWCAHWM TIPABWJIBHO TPAKTOBATh (PU3MUECKHN CMBICI HCIOIb3YEMBIX
BEIIMYMH, WX OOO3HAYCHMs] W CIWHMIIBI;, YKa3biBaTh (hOPMYJIbI, CBSI3bIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEIMYMHY C IPYTUMU BEJIMUYNHAMM;

aHaJIM3UPOBaTh (PU3NYECKUE MPOILIECCHl U SIBJICHUS, UCMOJIb3Ys (puznueckue
3aKOHBI W MIPUHIUNBL: 3aKOH BceMupHOTo TsAroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAaHECHUS MEXAHWYECKOM OJHEPruu, 3aKOH COXPAaHCHUS WMITYJIbCa,
MPUHLUIT CYNEPIO3UIMNA CWJI, MPUHUMUII PABHONPABUS HHEPLHUAIBHBIX CUCTEM
OTCYETA, MOJICKYJISIPHO-KMHETHYECKYI0 TEOPUI0 CTPOCHHUSI BEIIECTBA, Ta30BBIE
3aKOHBI, CBSA3b CPEIHEH KMHETUYECKOW YHEPIUU TEIIOBOTO JBUKECHUS MOJICKYJI C
a0COJIFOTHON TemmnepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3apsAna, 3akoH KynoHa, mpu 3TOM pa3nuyarh CIOBECHYIO



(bOopMyIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBHUS (TpaHUIIBL,
00J1acTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIIMIBI JEHCTBUSA MAIMH, TPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3anyarh YCJIOBHS MX O€30MacCHOTO HMCIOIb30BAaHUS B
MOBCEHEBHOM KU3HU;

BBITIOJIHATh JKCIEPUMEHTHI TI0 MCCIEIOBAaHUIO (DU3UYECKUX SIBIICHUNA W
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX H3MEPEHUU, MPHU ITOM
dbopMmyupoBaTh MpoOJieMy/3amady H THUIIOTE3y Yy4eOHOTO DKCIIEPUMEHTa,
coOupaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO OOOPYIOBAHUS, MPOBOJIUTH OMBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYIIECTBJISAThH MPSIMbIE U KOCBEHHBIE U3MEPEHUS] (PU3NYECKUX BEIUYMH, TIPU
3TOM BBIOHMpaTh ONTHMAIBHBIM CIIOCOO M3MEPEHHUS U HCIOIb30BaTh HW3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

WCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (PU3NYSCKUMH  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU ITOM KOHCTPYHUPOBATH YCTAaHOBKY,
(buKCUpOBaTh PE3yNbTaThl IMOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYHUH B
BUJIE Ta0nHIl ¥ TpadUKOB, AENaTh BBIBOABI IO Pe3yIbTaTaM HCCIEIOBAHNUS;

cobJroAaTh npaBuiaa 0€30MacHOTO TpyJa NP MPOBEICHUHN UCCIICIOBAHUN B
pamMKax Y4eOHOIro SKCHEpHUMEHTa, Y4eOHO-MCCIEI0BAaTENbCKOM U MPOEKTHOM
JESATETLHOCTH C HMCIOJB30BAaHUEM H3MEPUTEIBHBIX YCTPOWCTB U JIAOOPATOPHOTO
000pyI0BaHUS;

pemiaTh pacy€THble 3aJa4d C SIBHO 3aJlaHHOM (PU3MYECKON MOJEIbIO,
UCTIONB3YS (hU3UUecKne 3aKOHBI U MPUHIIUITBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7auu
BBIOMPATh (PU3UYECKYIO MOJIENb, BBIACHATh (GU3UUYECKUE BEIMYUHBI U (HOPMYIIBI,
HEOOXOaUMbIC I €€ pEIIeHHs, MPOBOJIUTh PACU€Thl U OIEHWBATH PEATBHOCTH
MOJTy4YEHHOTO 3HaUCHUs (PU3MUECKON BETMYUHBL,

pelaTh KaueCTBEHHBIC 33aUM: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUUBYIO
IEMOYKY PACCYKICHUH C OMOpOHl Ha W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bU3uYeCKHE IBIICHUS,

WCIOJIb30BaTh ~ TPUW  pPEIMIEHWH  y4eOHBIX  3aJad  COBpPEMEHHbBIC
nH(OPMAITMOHHBIC TEXHOJOTHH JUTSI IOV CKa, CTPYKTYPUPOBAHUS, HHTEPIPETAIUN
U TpeJICTaBJIeHNs y4eOHOM U HAyYHO-TIOMYJISIPHOM MH(OpMaIuu, MOJy4YeHHON U3

Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH MOIyIaeMyr0 HH(HOPMAIIHIO;

MIPUBOJNUTH MPUMEPHI BKJIa1a POCCUICKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYXKAIOLIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

MCTIOJb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
U1 obecrieyeHust 0€30MacHOCTHU MpY OOpaIlleHUuH C MPUOOPAMH U TEXHUYECKUMU



yCTpOMCTBaMH, JIJIsl COXPAHEHUS 3A0POBbsI U COOIIOACHUS HOPM IKOJIOTMYECKOTO
IIOBEJICHUS B OKPYKAIOILEH CpEACE;

paboTaTh B Tpynme C BBHIMNOJHEHHEM pAa3IMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYNNbl, pPALMOHAIBHO PpaCHpeNeisITh OOsI3aHHOCTH U
IUIAHUPOBATH JIEATEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aICKBaTHO OLICHUBATH
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIIBI B PEIICHNUE PACCMAaTPUBAEMON IPOOJIEMBI.

K koHiy oOydenuss B 11 Kiacce mpeIMETHbIE pe3yibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (U3UKU B (HopMHpOBaAHHUH
COBPEMEHHOW HAy4YHOM KApTUHBI MHpa, B PAa3BUTUU COBPEMEHHOM TEXHUKU H
TE€XHOJIOTHM, B IMPAKTHUYECKOW IEATEIBHOCTH JIIOJEH, LEJIOCTHOCTh M €IMHCTBO
(bu3MYECcKOi KapTUHBI MUPA;

YUHUTBIBATh TPAHULIBI TMPUMEHEHUS H3YUYECHHBIX (DU3UUECKUX MOJEIIEH:
TOYEYHBIN DJIEKTPUUECKUN 3apsl, JIyY CBETA, TOUEUHbIA UCTOYHUK CBETA, SIEPHAS
MOJieJIb aToMa, HYKJIOHHAs MOJI€Jb aTOMHOIO siipa MpH pEIIeHUU (PU3NUIECKUX
3aj1ad4;

pacro3HaBath (GU3UYECKHUE SIBJICHUS (TIPOLIECCHI) U OOBACHITH UX HA OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKHN U KBAaHTOBOW (DU3UKHU: ANEKTPUUECKAsT TPOBOJUMOCT,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JACUCTBUSA TOKA, B3aUMOJEUCTBUE
MarHuTOB, J3JICKTPOMAarHUTHasE WHAYKLUSA, JEHCTBHE MAarHUTHOIO TMOJS Ha
IPOBOJHUK C TOKOM M JBWXKYILIMHCS 3apsl, 3JIEKTPOMArHUTHBIE KojeOaHus U
BOJIHBI, MPSAMOJIMHEWHOE pPacHpOCTPaHEHUE CBETa, OTPaKEHUE, MPEIOMIICHHE,
uHTeppepeHus, audpakuuss H TNOJApU3alUs  CBETa, JUCHEPCHs CBETAa,
dboTtoanekTpudeckuii 3gdexT (hoTodr¢deKT), CBeTOBOS JaBlIeHHE, BOSHUKHOBEHUE
JMHENYaToro CHEeKTpa aToMa BOJOPOJA, €CTECTBEHHAasT M HUCKYCCTBEHHAs
paZMOaKTUBHOCTb;

OMKCHIBATh H3YUYEHHBIE CBOMCTBA BEILIECTBA (DJEKTPUUYECKHUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJUMOCTH  Pa3jIMYHBIX  Cpel) U
AIIEKTPOMAarHUTHBIC SIBICHUA (TPOLIECCHI), HCMONb3ysd (U3HUECKUE BEIUYUHBL:
IEKTPUYECKUI 3apsill, CHJIa TOKa, AJIEKTPUYECKOE HANPSDKEHHUE, AIIEKTPHUUECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs CUia, paboTa TOKa,
WHAYKIUS MarHUTHOTO MoJjs, cuia Ammepa, cuna JlopeHua, HWHIYKTHBHOCTD
KATYyIIK{, 3HEPrusl 3JEKTPUYECKOIO0 M MArHUTHOTO MOJEH, MEePUoJ M YacToTa
KoieOaHuN B KoJeOaTenbHOM KOHTYpe, 3aps] M CHila TOKa B Ipolecce
TAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHuh, (OKYCHOE pacCTOSIHHE U
ONTHYECKass CHUJIAa JIMH3blI, MPU OMHCAHUM MPABUIBLHO TPAKTOBATh (HU3UUECKUUN
CMBIC]I HCIOJBb3YEMBIX BEJIIMYUH, MX OO0O3HAYEHUS W E€IUHUIBI, YKa3bIBaTh
dbopMyIbl, CBA3BIBAIOIIME JAaHHYI0 (PU3UYECKYI0O BEIUYMHY C JAPYTUMHU
BEJIMYUHAMU;



ONUCHIBATh M3YUYCHHBIE KBAHTOBBIE SBICHUS M TPOLECCHI, HCIOIb3YS
bu3nueckue BEIUMYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, MEpUO/I TOJypaciajia, SHEPTHsl CBI3U
aTOMHBIX SII€pP, NPU OINKUCAHUU TPABWIBHO TPAKTOBATh (PU3UUYECKUH CMBICI
WCITOJIB3YEMBIX BEJMYMH, MX OOO3HAYCHUS W CAWHMIIBI, YKa3biBaTh (OPMYJIBI,
CBS3BIBAIONIUE JIAaHHYI0 (U3UYECKYI0 BEIMYMHY C JPYTHMH BEJIMYWHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAIM3UPOBaTh (U3HUECKUE MPOILECCHl U SBJICHUS, UCIONL3Ys (pU3ndyeckue
3aKOHBI ¥ MPUHLMINBL 3aK0OH OMa, 3aKOHBI MOCIEA0BATEIBHOIO U MapaJuIeIbHOTO
COCIMHEHUSI TMPOBOJHUKOB, 3aKOH J[koyns—JIeHla, 3aKOH 3JIEKTPOMArHUTHOMN
WHYKIINH, 3aKOH MPSMOJUHEHMHOTO pacrpoCTpaHEHUs CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJOMIICHUS CBETa, ypaBHEHHE ODWHIITEHHa s (poTorddekTa,
3aKOH COXPAHEHUs SHEPruH, 3aKOH COXPAHEHHS UMITYJIbCa, 3aKOH COXPaHEHHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUs MAacCOBOrO 4HWclia, MOCTyJaThl bopa,
3aKOH PaJIMOaKTUBHOIO pacmnaja, Mpyu 3TOM pa3iinyaTh CIOBECHYIO (JOPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YECKOE BBIPAKEHHUE U YCIOBUS (TpaHUIlbl, OO0JIacTH)
MPUMEHUMOCTH;

OTPENIEIIATh HANPABICHUE BEKTOPA UHAYKIIMH MAarHUTHOTO TOJISI TPOBOIHHUKA
C TOKOM, CUJIbl AMmIiepa u cuibl JlopeHna;

CTPOUTh W OMNKCHIBATh M300paKEHHUE, CO3/1aBAEMOE IIJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBINIOJHATh AKCHEPUMEHTHI MO UCCIAEIOBAHUIO (PU3UYECKUX SBICHUM U
MPOIIECCOB C HCIOJb30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM: MPU 3TOM
dbopmynmupoBaTh IpobiieMy/3amady M THIOTE3Y Y4YeOHOTO OKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO OO0OpYIOBaHMS, MPOBOAUTH OIBIT U
bopMyIUpOBaThH BBIBOHI,

OCYILIECTBIISTh MPSIMbIE M KOCBEHHBIC U3MEPEHUS (PU3MUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTHUMAJIBHBINA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBATh 3aBUCUMOCTH (DU3WYECKUX BEJIUYMH C HCIOJb30BaHHUEM
OpSIMBIX M3MEPEHUM: MPU ITOM KOHCTPYHPOBATH YCTAaHOBKY, (DUKCUPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (DPU3UUECKUX BEJIMYUH B BUJE TAOJUIl U
rpaduKoB, AeaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBaHNUS;

coOmro/1aTh MpaBmiia 0€30MacHOT0 TPyJa MPU MPOBEICHUU HCCIICIOBAHUN B
paMKax yd4eOHOTO OKCIIEpUMEHTa, Y4YeOHO-MCCIIEeNOBATEILCKOW U IMPOCKTHOU
JEATEIIBHOCTH C HUCIIOJb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1a0OPaTOPHOIO
000pyIOBaHUS;

pemiaTh pacu€THhle 3a7aud C SIBHO 3aJaHHON (DU3MUYECKOW MOJENbIo,
UCIIOJIBb3Ysl (PU3MUECKUE 3aKOHbI U IPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4u



BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKHE BETUYUHBI U (HOPMYIIHI,
HEOOXOUMbIE ISl €€ pelIeHus, NMPOBOJUTH PAcU€Thl M OLIEHHWBATH PEaTbHOCTh
HOJIy4YEHHOTr'0 3HaueHus (PU3NUECKOI BEJINUNHBI;

pelIaTh KaueCTBEHHBIE 33/1a4M: BBICTPAUBATh JJOTUYECKU HEMPOTHUBOPEUUBYIO
LENOYKY PACCYXIECHUH C ONOpON Ha H3YYEHHBIE 3aKOHbI, 3AaKOHOMEPHOCTH U
bu3ndecKue SBICHNUS;

UCTOJB30BaTh  MPH  pEIIEHMH  y4eOHBIX  3aJa4  COBPEMEHHBIC
nH(GOPMAaLIMOHHBIE TEXHOJIOTUH AJI TOUCKA, CTPYKTYPUPOBAHHUS, HHTEPIPETAIIH
U TPEJCTABIICHUS yUeOHON U HAYYHO-TIOMYJIIPHOM HH(OpMALINY, TIOTYYEHHON U3

Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATH MOJIy4aeMyt0 HH(POPMAILHUIO;

OOBSICHATh TPHUHLMUIBI JCHCTBUS MAallWH, TNPUOOPOB W TEXHUYECKUX
YCTPOMCTB, pa3nnuyarh yCIOBHUS UX OE30MaCHOTO MCIOIH30BaHUs B TIOBCEIHEBHOM
KHU3HU,

MPUBOIUTH IPUMEPHI BKJIa/1a POCCUUCKHUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, B OOBSCHEHHE NPOLECCOB OKPYKAIOIIErO0 MHpAa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHi;

MCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 6€30MacHOCTH P OOpAILlEHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0POBbS U COOIIIOJICHUSI HOPM SKOJOTHUYECKOTO
MOBEJICHUA B OKPYKaOIIEH Cpeie;

paboTaTh B TIpyNIE C BBHIIOJHEHUEM paA3IUYHbIX COLMAIBHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYNIbl, PANMOHAIBHO pAaclpenessaTh OO0S3aHHOCTH U
IUTAHUPOBATh JIEATEIHLHOCTh B HECTAHJAPTHBIX CUTYAIHMsX, aJleKBaTHO OIICHHWBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB TPYIITIHI B PEIICHNE PacCMaTpUBAEMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosanyecrBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM uudpoBbie
Ne i/ P Konrpoabnbie | IIpakTHuyeckue (ubp )
NMPOrpamMMbI Bcero o0pa3zoBaTe/bHbIE
padoThbI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/bI HAYUYHOI'O TIO3HAHUS
bubnnorexa [JOK
1.1 ®u3rKa U METObl HAYYHOTO MTO3HAHUSA 2 htts://m.edsoo.ru/7FA1bF72
Utoro no pazneny 2
Pa3znen 2. MEXAHUKA
bubnuoreka [JOK
21 Kutiemaritka > https://m.edsoo.ru/7f41bf72
bu6nmmoreka [IOK
22 Huramika ! https://m.edsoo.ru/7f41bf72
bu6mmoteka I[IOK
2.3 3aKOHBI COXpaHEHUs! B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Wroro mo pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJIAPHO-KUHETHUECKOU 9 1 bubnuoteka [IOK
' TEOpHHU https://m.edso0.ru/7f41bf72
but6mmoreka [JOK
2 1 1
3 OCHOBBI TEPMOZIMHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSTHUS BELIECTBA. 5 bubmuoteka [LIOK
' da30BBIE IEPEX OB https://m.edso0.ru/7f41bf72
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Hroro mo pazneny 24
Paznen 4. JIEKTPOJAUHAMUKA
bu6mmoreka [IOK
41 MeKTpocTaTiica 10 https://m.eds00.ru/7f41bf72
[TocTosiHHBIN 31eKTpUYECKU TOK. TOKU B bubnuorexa [IOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Utoro no pazneny 22
PeszepBHoe Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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11 KIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugposbie
Ne n/n P Konrpoannbie | IlpakTndeckue (witcpp )
MPOrpamMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. QJIEKTPOANHAMUKA
11 MarnuTHoe noJie. DIeKTpOMarHuTHas 11 1 3 bubnmoreka [IOK
' WHIYKIHS https://m.edsoo.ru/7f41c97c
Utoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHU4ecKue U JIEKTPOMarHUTHBIC 9 1 bubmmoreka [IOK
' KoneOaHus https://m.edso0.ru/7f41c97c
29 MexaHnu4YecKHe 1 JJIEKTPOMarHUTHbIE 5 1 bubnnoreka [IOK
' BOJTHBI https://m.edso0.ru/7f41c97¢
bu6mmoteka I[IOK
2. 1
3 Onruica 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

OcHOBBI cieIIMaILHON TEOpUN bubnnoreka [IOK
3.1 4 1
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
. bubnuoteka [IOK
4.1 DneMeHTHI KBAaHTOBOW ONTHUKH 6 https://m.edsoo.ru/7f41c97¢
4.2 Crpoenue aroma 4 bubnuotexa [LIOK
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4.3

ATtoMHOe sApo

bubnnorexa [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazaeny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DneMeHTHl aCTPOHOMUU B aCTPOPHU3IUKU 7 ]I?EI;?SJ:I/I;I;.T(EC(:II;?)C&(L?/I?MRQ?C
Hroro no pazaeny 7
Paznen 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 O6o06matroniee MOBTOPSHHE 4 Eg{i?;;;zzzﬁafmlcgh
Utoro no pazneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI V1A YYEHUKA

» dusuka, 10 kimace/ Mskumes I'. 4., byxosues b.b., Corckuii H.H. mox
penakiueit [lappentreBoit H.A., AknrionepHoe o6mectBo «M3aaTenbeTBO
«IIpocsemenne»

» ®usuka, 11 kimace/ Mskumies I'.J1., Byxosues b.b., Yapyrun B.M. nox
penakiueii [lapdentreBoii H.A., AknimonepHoe o61ecTBo «M3aaTeancTBo

((HpOCBGIHCHI/IG»

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET

https://urok.apkpro.ru/
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