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ITosicHuTeILHAS 3aNMUCKA

[Iporpamma mo ¢usuke 06a30BOr0 ypOBHS Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE TOJOXKECHHA W TPEOOBAaHUN K pe3yiabTaTaM
OCBOEHHSI OCHOBHOM 00pa3oBaTelbHON MporpaMmsbl, mnpenacraBieHHbIx B OI'OC
COO, a Takxke ¢ yuéroMm enepanbHOi paboyel MPOrpamMmbl BOCIUTAHUS H
KOHIIETIIIUU TpenofaBaHus ydeOHoro npeamera «®Dusuka» B 00pa3oBaTENbHBIX
Oopra"usanusax Poccuniickon denepanum, peanu3yomnx OCHOBHBIE
o0Opa3oBaTeIbHbIE IPOrPAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HampaBieHO Ha (OpMHpPOBaHUE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydatonquxcs 10-11 xmaccoB mpu
o0ydeHuu ux ¢usrke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IEATEIHLHOCTHOTO
nonxoxaa. IIporpamma mo ¢usuke coorBercTByeT TpeboBaHusm DPI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPEIMETHBIM pPE3YIbTaTaM
oOyueHus, a TaKKe YYUTHIBAET HEOOXOAMMOCTh peaM3ali MEXIPEAMETHBIX
CBs3eM (DM3HKM C €CTECTBEHHO-HAYYHBIMU Y4YeOHbIMH mpeaMmeramu. B Heil
OTPEAENSIIOTCS OCHOBHBIE L€ M3Y4YeHUs (PM3MKU HAa YPOBHE CPEAHEro OOLIEro
o0pa3oBaHus, TUIAHUPYEMbIE PE3YJbTAaThl OCBOEHUSI Kypca (DU3HUKHU: JTUYHOCTHBIE,
MeTarpeaMeTHbIE, MPpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Tporpamma no pu3uke BKIIOYAET:

e IUJJAHUPYEMBIE PE3YJIbTATHI OCBOCHMS Kypca U3k Ha 0a30BOM YpPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YNIbTATHI 110 TO1aM 00YUYECHHS;

e cozepaHue yueOHoro npeamera «P@u3nkay no rogaM o0y4eHusl.

®dusuka Kak Hayka O HauOoisiee OOLIMX 3aKOHAX MPUPOJbI, BBICTyHas B
KayecTBE y4eOHOro MpelMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIaJ B CUCTEMY
3HaHUM 00 oKpyskaromiemM mupe. [IKoapHbIN Kypc GU3MKH — CHCTEMOOOPA3YIOIIHIA
JUIS €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEIMETOB, MOCKOIbKY (DU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE TIPOIIECCOB U SIBJICHHMM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbusmueckorr reorpaduerd u actpoHomueid. Mcmonp3oBaHME W aKTUBHOE
OpUMEHEeHHnEe (U3WYECKUX 3HAHUM  ONpelenseT XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJNOTUNW B c¢epe DHEPreTUKH, TPAHCIOPTa, OCBOCHHS
KOCMOCa, TMOJIy4eHHs] HOBbIX MaTEpHAJIOB C 3a/JaHHBIMU CBOMCTBAMU W APYTHUX.
N3yyenue ¢u3nku BHOCUT OCHOBHOWM BKJIaJ B (OPMHUPOBAHUE ECTECTBEHHO-
HAyYHOW KapTUHBI MHpa OOYYarOMIMXCS, B (OpMUPOBAHWE YMEHUN MPUMEHSTH
HAy4YHbI METOJ IO3HAHUS TP BBINOJIHEHUU UMU YYEOHBIX UCCIEA0BAHUIA.

B ocHOBy kypca ¢u3uku I8 ypOBHS CpeaHero oOuiero oOpa3oBaHUs
NOJIOKEH pAl UACH, KOTOpble MOXHO paccMaTpUBaTh KaK MPHUHIMIBL €ro
OCTPOEHHUS.



Nnesa nemoctHOCTH. B COOTBETCTBMM C HEM KypC SBISETCA JIOTMYECKU
3aBEepIIEHHBIM, OH COACPKHUT MaTepuaj U3 BCEX pa3lienoB (U3MKH, BKIIOUAET KaK
BOIPOCHI KJIACCUYECKOM, TAK M1 COBPEMEHHOM (DU3HKHU.

Nnes renepanuzauuu. B cooTBercTBUM C HeEll MaTepuan Kypca (U3UKU
00beMHEH BOKpPYr (u3nueckux Teopui. Benymwmm B Kypce sBisercs
(dopMupoBaHuE NPEICTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTEpHUH, BELIECTBE U
oJIe.

Nnes rymanurapusanmu. E€ peamusanus npeanonaraeT MCIOIb30BaHUE
TYMaHUTApHOTO MOTEHIMala (U3MYECKON HAYyKH, OCMBICIICHHE CBSI3M Pa3BUTHSA
¢u3ukun c pa3BuUTHEM OOIIecTBa, a TakKke C  MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U 3KOJIOTMYECKUMU MPOOJIEMaMH.

Unes npukinagHoil HampaBineHHocTH. Kypc  ¢usukm  npenmnonaraer
3HAKOMCTBO C IIMPOKUM KPYI'OM TEXHHYECKHMX M TEXHOJOIMYECKUX IMPHIOKEHUN
VU3YYECHHBIX TEOPUM U 3aKOHOB.

WNnesa »skonorusanuyu peanu3yercs IOCPEACTBOM BBEIECHHUS DJIEMEHTOB
COJIEp)KaHMSI, TMOCBSAIIEHHBIX SKOJOTMYECKHM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PAa3BUTHEM TEXHUKHM M TEXHOJOTHH, a TaKkKe OOCYXKIACHUS
npo0JIeM palOHAIBLHOTO MPUPOIONOIB30BAHUS U KOJIOTMUECKON O€30MMaCHOCTH.

CrepxHEBBIMHU 3JIEMEHTAaMHU Kypca (U3MKM HAa YPOBHE CpEAHEero oOLIero
oOpa3oBaHus SBIAIOTCS (hU3MUeckue Teopuu ((GOpMHpPOBAHME MPEACTABICHUN O
CTPYKTYpE MOCTPOCHHSI (PU3NYECKON TEOPUHU, POIU (PYyHIAMEHTAIBHBIX 3aKOHOB U
OPUHLMIIOB B  COBPEMEHHBIX IPEACTABICHUSAX O MPUPOAE, TpaHHUIAX
OPUMEHUMOCTH TEOPHUH, /I OIMCAaHUSA €CTECTBEHHO-HAYYHbIX SIBIICHUA U
MIPOIIECCOB).

CHCTeMHO-AESATENIbHOCTHBIN MOAX0 B Kypce (DU3UKU peanu3yercs Mpexie
BCEro 3a CYET OpPraHu3allid SKCIEPUMEHTAIBHOM AESTENTbHOCTH O0YyYaroIIUXCs.
Jlnst  Ga3oBoro ypoBHS Kypca (M3UKM — OTO HCIOIB30BAHUE  CHUCTEMBI
(pOHTANBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB M JIa0OpAaTOpPHBIX padorT,
KOTOpBIE B Iporpamme mno (u3HKe O0ObEIUHEHBI B OOLIMM CIHMCOK YYEHUYECKHX
NpakTHYECKUX paboT. BblaeneHue B yka3aHHOM IepedyHe J1IaOOpaTOpHBIX padorT,
OPOBOJUMBIX I KOHTPOJS M OLEHKH, OCYIIECTBISIETCS  Y4aCTHUKaAMU
0o0pa3oBaTeNbHOIO Mpollecca UCXONs M3 OCOOCHHOCTEW IUIAHUPOBAHUSL W
ocHauleHus: kaOuHera Qusuku. Ilpu »53TomM obecrneunmBaeTcss OBJaJCHUE
O0y4aroUMMHUCSl YMEHUSMU MPOBOJAUTH KOCBEHHBIE HM3MEpPEHUs, HCCIIEIOBAHMS
3aBUCUMOCTEN (U3MYECKUMX BEIMYMH M TIOCTAHOBKY OIIBITOB IO IPOBEPKE
IPEMIOKEHHBIX THIIOTES.

bonbiioe BHUMaHHE yIENAETCA PEIICHUIO PAaCYETHBIX M Ka4eCTBEHHBIX
3amad. [Ipu 3TOM U pacy€THBIX 3a7a4 IMPUOPUTETOM SIBJIAFOTCS 3aJa4M C SIBHO
3a1aHHOM (PU3UYECKOIN MOJIENBIO, TO3BOJISIONINE IPUMEHSATh U3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasfena Kypca, TaKk W MHTETPUPYS 3HAHUSA U3
pa3HBIX pa3nenoB. (s KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3a/IaHUS HA
OOBSCHEHHE TPOTECKaHUS (U3MYECKUX SBICHHA W TIPOIECCOB B OKpPYKaIOIMIEH
KU3HU, TpeOyronue BbhIOOpa (U3MYECKONM MOAENU JIS CUTyallud MPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBun ¢ TpedoBanusiMu DPI'OC COO k maTepualibHO-
TEXHUYECKOMY OOecreueHu0 y4deOHOro rporecca 0a30BbI ypOBEHb Kypca
(Gbu3MKU HA YpPOBHE CpEHEro 0011ero o0pa3oBaHus IOJDKEH U3y4aThCs B YCIOBUSIX
NpEeIMETHOr0 KaOWHeTa (PU3WKU WM B YCIOBUSX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBEHHOHAYYHOT'O0 IMHKIA. B kabuHeTe (GU3WKK JOKHO OBITH
HeoOX0IMMOe J1labopaToOpHOE O0OpYyAOBaHUE JUIsl BBITIOJIHEHHUS YKa3aHHBIX B
nporpamMme 1o (PU3MKe yYeHUYECKHX MPAKTUYECKUX padoT U JIEMOHCTPAIMOHHOE
obopytoBaHue.
JleMOHCTpallMoOHHOE  000pyAOBaHHE (QOPMHUPYETCSI B COOTBETCTBUH C
NPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH H  00ECIIEYMBACT TIOCTAHOBKY
NEPEUrCICHHBIX B TMporpamMme 1o (U3MKE KITIOYEBBIX JAEMOHCTpALUUA JJis
UCCJICIOBAHUS  W3Y4YaeMbIX SIBICHUA W  MPOIECCOB, OMIHUPUYECKUX M|
(GyHIaMEHTAIbHBIX 3aKOHOB, X TEXHUYCCKUX TIPUMCHCHHH.
JlaGopaTtopHoe 00OpyJ0OBaHHE [JII YUYCHUYECKUX MPAKTHUYECKUX padboT
dbopmMupyercsi B BuAe TEMaTHYECKHUX KOMILIEKTOB M OOECIIEYMBAETCA B pacuere
OJTHOTO KOMIUIEKTa Ha JBYX OOydYarommxcs. TeMaTH4ecKue KOMILUIEKTHI
1a00paTOpHOr0 OOOpPYIOBAHUS JIOKHBI OBITH TOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUM AaHAJIOTOBBIX M ITU(POBBIX NMPHOOPOB, a TaKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJIE ITU(PPOBBIX JabopaTopuid.
OCHOBHBIMH HIETISIMU U3y4deHUs (GU3UKH B 0011IeM 00pa30BAHUH SIBIISIIOTCS
e (opmupoBaHue wuHTEpEeca W CTpeMJICHUS OOYYArOMIUXCs K HAyYHOMY
W3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HHTCIUICKTYAJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUA O HAYYHOM METOJI€ TTO3HAHUS U (POpMUpOBaAHUE
WCCIIEIOBATEIBLCKOT'0 OTHOIICHUS K OKPYKAIOITUM SIBJICHUSIM;

e (opmMupoBaHHE HAYYHOrO MHPOBO33PEHMSI KaK pe3yibTaTa HU3Y4EHUs
OCHOB CTPOCHHUsSI MaTepuu U HyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

o (opmupoBanue yMeHUNH OOBSCHATH SBJICHHUS C HCHOJIb30BAaHUEM

bu3MUecKUX 3HAaHUHM ¥ HAYYHBIX JOKA3aTEIbCTB;

o (opmupoBaHue mnpeacTaBICHUNA O POIAM (PUIMKU ST PA3BUTUS JPYTUX

€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTmkeHne ATHX IeNnei o0ecrednBaeTCsl pelieHneM CIIeIYIONNX 3a1ad B
npoliecce U3ydeHus Kypca PuU3nKy Ha YpoBHE CpPEHEro 00111ero o0pa3oBaHus:



e TMpHUOOpETEHUE CHUCTEMBI 3HAHUM 00 o0Iux bU3NIECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUSX, BKJIFOYAs MEXaHHKY,
MOJIEKYJISIDHYIO  (PU3UKY, 3JIEKTPOJAMHAMHKY, KBAHTOBYIO (U3UKY U
3JIEMEHTHI aCTPOU3HKHY;

e (opMUpOBaHME YMEHUH TIPUMEHATH TEOPETUYECKUE 3HAHUS UL
OO0bsiICHEeHHsT (PU3MYECKUX SIBICHWA B TPUPOAE H IS TPUHATHS
MIPAKTUYECKUX PELICHUHN B IOBCETHEBHOM KU3HU;

e OCBOEHHE CIOCOOOB pEUICHUs pa3IUYHbIX 3aJad C SBHO 3a/laHHOU
¢usnyeckoil Monenblo, 3a1ad, MOAPa3yMEBAIOIIMX CAMOCTOATEIbHOE
co3zianue PU3NIecKor MOJIETH, a/IeKBaTHOM YCIOBUAM 3a/1a4H;

e TMOHUMaHUE (U3MYECKUX OCHOB M MPUHIMUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOIMYECKUX ITPOLIECCOB, UX BIMSIHUSA HA OKPYXKAIOLLYIO
cpeny;

e OBJAJCHUE METOAAMHU CAMOCTOSITENBHOIO IIAHUPOBAHMS WU IMPOBEACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHalu3a W MHTEprnpeTauuud uHbOopMaluu,
OIpeNIETICHMsI TOCTOBEPHOCTH MOJIYUYEHHOI'O PE3YJIbTaTa;

e CO3JIaHME YCJIOBHM ISl PA3BUTUSI YMEHUN NMPOEKTHO-UCCIIEIOBATENBCKOM,
TBOPUYECKOU JAEATEIBbHOCTH.

Ha wuzyuenune ¢usuku (0a30BbII YypOBEHb) Ha YpPOBHE CpPEIHETO OOIIEro
oOpa3oBanus orBoautcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HeJENI0), B
11 kimacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamMmme 1o (PU3HMKE TMEpedYeHb Ja0OpaTOPHBIX M
NPAKTUYECKUX padOT ABISIETCS PEKOMEHJOBAaHHBIM, YYHUTENb [E€laeT BbIOOp
OpOBENICHUs JIa0OpaTOpPHBIX pPabOT M OMBITOB € YYETOM HMHAMBUAYAJIbHBIX
0COOEHHOCTEH 00yUaroIuXCsl.



Conepxkanue 00ydeHuUsI
10 KJIACC
Pa3znen 1. ®u3uka u MeTOAbI HAYYHOT0 TO3HAHUS

®dusuka — Hayka o npupozae. HayuHble MeTOIBI MO3HAHUSA OKPYXKAIOLIErO
mupa. Posb dKCriepuMeHTa W TEOpUM B IIPOLIECCE IIO3HAHWUS IPUPOLBI.
DKCTepUMEHT B (U3HUKE.

MopnenupoBanue (uU3MUECKUX SBJICHUNA M TpoueccoB. HaydHbie rumoresbl.
duznyeckre 3aKOHbl U TEOpUHU. ['paHHIIbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponb u mMecTto ¢u3uku B (GOpMUPOBAHUU COBPEMEHHON HAyYHON KapTHHBI
MUpa, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

JleMOoHCTpauuu

AHanoroBele W UUGPOBBIE H3MEPUTENbHBIE TNPUOOPHI, KOMIBIOTEPHBIC
JATYUKH.

Pazgen 2. Mexanuka

Tema 1. KunemaTtuka

Mexanunueckoe aBMKeHHE. OTHOCUTENBHOCTh MEXAHUYECKOI'O JBHYKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienune, CKOpoCTb (CpeAHsisi CKOPOCTh, MIHOBEHHAs CKOpPOCThb) U
YCKOPEHHE MAaTepUajJbHOW TOUYKH, MX NPOEKLUHWH HA OCH CHUCTEMBI KOOPAHMHAT.
CioxeHue nepeMenieHu U CII0KEHHNE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MpsSMONIMHEHHOe IBMkeHue. ['paduku
3aBUCHUMOCTH  KOOPJHMHAT, CKOPOCTH, YCKOPEHUS, IIyTH W NEPEMELICHUs
MaTepUaJIbHON TOUYKU OT BPEMEHH.

CBobogHoOe nasieHue. Y CKopeHue CBOOOJHOrO NaieHuUS.

KpuBonunennoe paBwxeHue. JIBWKEHHE  MaTE€pUAIbHOM TOYKH IO
OKPYXHOCTH C IIOCTOSIHHOM 10 MOJAYJIK0 CKOPOCTBIO. YTJIOBast CKOPOCTh, JTUHENHASA
ckopoctb. [lepros u yactora oopaieHus. LleHTpocTpeMUTENTbHOE YCKOPEHUE.

TexHuyeckue yCTPOMCTBA M NPAKTUYECKOE IPHUMEHEHHWE: CIHIOMETD,
JNBWKECHHUE CHAPSA0B, LICITHBIE U PEMEHHBIE IEPEAAYM.

JleMoHcTpannu

Mopnens cUCTEMBI OTCUETA, WLIFOCTPALMS KUHEMATHYECKUX XapPAKTEPUCTHUK
JIBUYKEHUSL.

[IpeoOpazoBanue ABMKEHUHN C UCTIOIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyX€e U B pa3peKEHHOM ITPOCTPAHCTBE.

Habmronenue ABMXeHUs Tenaa, OpOLIEHHOrO MO YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.



N3Mepenune yckopeHust CBOOOHOTO TaICHHUS.

Hanpagnenue ckopocTy npu IBUKEHUU TTO OKPYKHOCTH.

YueHnueckuit SKCIEPUMEHT, 1a00paTOpHbIE pabOTHI

N3yueHne HEPaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLICHUS MEXIAY IIYyTAMHU, NPOWIEHHBIMH TEJIOM 3a
MOCJICIOBATENbHBIE PABHBIE MPOMEXKYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JIBW>KEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne nBUKEHUS IAPUKA B BA3KOM )KUAKOCTH.

N3yuyenue npmxeHus Tena, OpomeHHOro TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipununn  otHocurenbHOCTH  ['amunes.  IlepBeit  3axkoH  HeroToHa.
NuepunanbHble CHCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa
IUIsl MaTepuaibHOM TOUkHU. Tpetuil 3akoH Hpl0TOHA 111 MaTepHaIbHBIX TOUEK.

3akoH BcemupHoro Tarorenus. Cuia TsbkectH. llepBas kocMmuuecKas
CKOpOCTb.

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

Tpenue. Buasl Tpenus (mokosi, CKoJabxkeHus1, kauenus ). Cumna tpeHusi. Cyxoe
Tperne. Cuiia TpeHUs CKONBKEHHS U cujla TpeHus 1mokos. KoaddumumeHT tpeHust.
Cuna conpOTUBIICHUS MPH IBUKECHUU TEJA B )KUIAKOCTH WM Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JBUKEHUE a0COIIOTHO TBEPIOTO TEA.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpaileHus. I[lmedo cumbl. YcnoBus
paBHOBECHS TBEPAOIO TENA.

TexHuueckne YCTpOWCTBA M MNPAKTUYECKOE MPUMEHEHHUE: IMONIIUITHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

JleMoHCTpauuu

SIBnenune nHepuuu.

CpaBHeHME MACC B3aUMOJIEMCTBYIOIINX TEJI.

Bropoii 3akoH HeroToHa.

N3mepenue cuit.

CnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JA€(OpPMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U MAJCHUH.

CpaBHeHUE CUJI TPEHUS MTOKOS, KAUE€HUS U CKOJIbKEHUSI.

VY cioBust paBHOBECHS TBEPIOro Tena. Buasl paBHOBECHSI.

YueHnnueckuit SKCIEPUMEHT, J1a00paTOpHbIE pabOThI

N3yuenue nBmxeHus: Opycka 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanrie 3aBUCUMOCTH CWJI YNPYTOCTH, BO3HUKAIOMIUX B MPYKUHE U
pe3uHOBOM 00pa3Iie, OT uX JeopMaIuu.

UccnenoBanne ycinoBHil paBHOBECUS TBEPAOrO TeENa, HMEIOIIETO OCh
BpaLCHUS.

Tema 3. 3aKOHBI COXpAaHEHHUSI B MEXAHUKE

Nmnynse MarepuanbHOM TOYKH (Te€na), CUCTEMbl MATEPHAIBHBIX TOUEK.
Nmnynbe cUiibl 1 M3MEHEHHWE HMITYJIbCa TeJIa. 3aKOH COXPAHEHUs] UMITYJIbCa.
PeaktuBHOE 1BMXKEHMUE.

Pabora cuiabl. MOIIHOCTD CHJIBI.

Kunernueckass sHepruss MarepuanbHOM Touku. TeopemMa 00 H3MEHEHUU
KHHETUYECKOW SHEPTUU.

[ToreHunanbHas DHEPT Ul [ToTeHunanbHas SHEPTUs yOpyro
nebopMupoBaHHON  mpyxkuHbL.  [loTeHImanbHast 2Heprusi Tena  BOJIU3H
MMOBEPXHOCTH 3EMJIH.

[loreHunanbHble U HEMNOTEHUMANbHbIE  cuibl.  CBs3b  padOTHI
HEMOTCHIUAJIBHBIX CWJI C W3MEHEHUEM MEXAaHMYECKOW SHEPTUM CHUCTEMBI TeEJl.
3aKOH COXpaHEHUS] MEXaHUYECKON YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHUuecKne yCTpOWCTBA M IPAKTUUYECKOE NPUMEHEHHE: BOAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

JleMoHCTpauuu

3aKOH COXpaHEHHUs UMITYJIbCA.

PeaktuBHOE 1BMXKEHMUE.

[Tepexon MOTEHIMATIBHON SHEPTUU B KHHETUYECKYIO U OOpaTHO.

YueHnueckuit SKCIEPUMEHT, Ja00paTOpHbIE padOThI

N3yyenue abCoNOTHO HEYNPYroro yjaapa ¢ NOMOIIbIO JBYX OJUHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanne cB3u paObOTHI CHIIBI C M3MEHEHWEM MEXaHWYECKOW DHEPTUu
TeJla HA IPUMEPE PACTSIKEHHS PESUHOBOIO JKI'YTa.

Pa3znen 3. MouiekyasipHasi pu3uKa 4 TEPMOJAMHAMHUKA

Tema 1. OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOpUU

OCHOBHBIE TTOJIOKEHUSI MOJEKYISIPHO-KMHETUYECKOW TEOPUU M UX OINBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwxkenue. Juddysus. Xapakrep ABWKEHHS H
B3aMMOJICMCTBHUS 4YacTUL BellecTBa. Mozenn CTpOeHus ra3oB, JKHUJIKOCTEN U
TBEPJBIX TNl M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeleil. Macca u
pa3Mmepbl Mosiekyil. KonnuectBo BemectBa. [loctositHHas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u €€ m3mepenue. lllkana temneparyp
Lenbcus.



Mopens  upeanibHoro raza. (OCHOBHOE  YpPaBHEHUE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUU HJICATIBbHOrO raza. AOCONIOTHas TemIepaTypa Kak Mepa
CpEIHEM KUHETUYECKOM DJHEPruM TEIUIOBOTO JBWKEHUs dactul rasa. lllkama
temneparyp KeneBuHa. 1'a3oBbie 3akoHbl. YpaBHeHue Menzaeneesa—Kiianenpona.
3akoH JlanbroHa. M3ompouecchl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BenlecTBa. ['paduueckoe mpencraBlieHWE H3OMPOLECCOB: HM30TEpPMa, HM30X0pa,
n3obapa.

TexHu4yeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
Oapomerp.

JleMoHCTpauuu

OnbIThl, JOKa3bIBAIOIIME JIUCKPETHOE CTPOEHUE BeulecTBa, ¢ororpaduu
MOJIEKYJI OPTaHUYECKUX COETUHECHUM.

OmnpiTel 0 AU Py3un KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOT'O JBHYKCHHUS.

Mogens onbita [lTepHa.

OnbITHI, JIOKA3bIBAIOLINE CYyILLIECTBOBAaHHUE MEXKMOJIEKYIISIPHOT O
B3aHMOJICCTBHUSI.

Mopens, HILTIOCTPUPYIOIIAS TPUPOLY AABIEHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOIINE YPABHEHHE COCTOSHHS HWICAIBHOIO Iasa,
U30IIPOLECCHI.

YueHnueckuit SKCIEPUMEHT, 1a00paTOpHbIE pabOTHI

Ornpenenenne Maccbl BO3AyXa B KJIACCHOM KOMHATE Ha OCHOBE M3MEPCHHI
00b€Ma KOMHATHI, JABJICHUS U TEMIIEPATyphl BO3/1yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXK]1y MMapaMeTPaMHu COCTOSHUS Pa3peKEHHOTO
rasa.

Tema 2. OCHOBBI TEPMOANHAMHUKHI

TepMoauHamuueckass cucteMa. BHYTpeHHssE SHEprus TEPMOIMHAMHYECKOU
CUCTEMBI U cIocO0bI €€ n3MeHenus. KonuuecTBo TemioTel U pabora. BHyTpennss
SHEPrusl  OAHOATOMHOIO  HJEAJBHOrO  Tra3a.  Buael  Temonepenauw:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3JTy4YCHHE. Y IeIbHasd TEIJIOEMKOCTh BEIIECTBA.
KonmuecTBo TemIoThHI pu Temonepenaye.

[lonsitue 00 aamabatHoM mporecce. IlepBblii 3aKOH TEPMOAMHAMUKH.
[IpumeHeHne TepBOro 3akOoHa TEPMOJMHAMUKH K H3ompolieccam. ['paduueckas
UHTEpIpeTalys padoThl rasa.

Bropoii 3akon tepMoamHamuku. HeoOpaTUMOCTh TpOIIECCOB B MPHUPOJE.

TemnoBble MamnHbl. [[pUHLIMIIBI 1ENCTBUS TETUIOBBIX MAIKH.
[IpeobpazoBanusi ’HEpPrHUM B TEIUIOBBIX MamiuHax. KoadduiumeHt mone3Horo
nercTBus TermmoBod MammHbl. [{ukn KapHo M ero ko3¢ @UIHMEHT IOJIE3HOT0
JEUCTBUS. DKOJIOTHUECKHUE MPOOIEMBI TETUIODHEPTETUKH.



TexHuueckue yCTpoWcTBA W NPAKTUYECKOE IPUMEHEHHE: JIBUIaTelNlb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIIOAUIbHUK, KOHAUIIMOHED.

JleMoHcTpanuu

WN3meHenne BHYTpEHHEH HSHEpPruu Teja MPU COBEPIICHUH pPAOOThI: BBUIET
npoOKku u3 OYTBUIKM TOJ JCHCTBHEM CXKATOTO BO3/ayXa, HarpeBanwe 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHus (BUACOIEMOHCTPALMS).

N3meHenue BHyTpeHHEN SHEpruu (TeMIepaTypbl) Tella IpU TeIuionepeaaye.

OmpIT 1O anuabaTHOMY pAaCIIUPEHUI0 BO3AyXa (OMBIT C BO3YIIHBIM
OTHHBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENSI BHYTPEHHEr0 CTOPaHHUs, PEaKTUBHOTO
JIBUTATEJIS.

YyeHn4ecKkuil IKCIIEPpUMEHT, J1a0OpaTOpHbIE PAOOTHI

N3mepenne yaenbHOU TEIUIOEMKOCTH.

Tema 3. ArperaTHbie COCTOSIHUS BemiecTBa. Da30BbIe IEPEX0IbI

[TapooOpa3zoBanue u KoHaeHcanus. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAA BJIAXHOCTb BO3Jyxa. HacelueHHbIM mnap. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHHSI OT JaBJICHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOINHS CBOWCTB
kpuctamioB. Kunkue kpuctamibl. CoBpeMeHHble Marepuanbl. [lnaBneHue u
KpUCTaIU3aIys. Y aelbHas Teriora miasieHus. Cyonumarus.

YpaBHEHHE TEIUIOBOro OajlaHca.

TexHuueckre yCTpPOMCTBA W MPAKTHUYECKOE NPUMEHEHUE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOIUU IMOITYyUYECHHS] COBPEMEHHBIX MaTEpPHAJOB, B
TOM YHCJIE HAHOMAaTEPUaIOB, U HAHOTEXHOJIOT U H.

JleMoHcTpannu

CBolCTBa HACBIIIEHHBIX TAPOB.

Kunenue npu noHM>KEHHOM J1aBJICHUU.

Cnioco0Obl M3MEpEHHUS BIAXKHOCTH.

Ha0ntonenue HarpeBaHus U IUIaBJICHHUS KPUCTAJUIMYECKOTO BEILIECTBA.

JleMoHcTpanus KpUCTaIoB.

YyeHndecKuit IKCIIEPUMEHT, JTa00paTOpHBIE PAOOTHI

N3mepeHnne OTHOCUTENBHOMN BIAKHOCTH BO3yXa.

Paznen 4. DiiekTpoguHAMH KA
Tema 1. DnekrpocTaTuka
OneKkTpu3aumss Tel. OJIEKTPUYECKHM 3apsn. J(Ba Buaa »IEKTPUYECKHUX
3apsaaoB. IIpoBOAHMKM, OUAJIEKTPUKU W TOJYNPOBOJHUKU. 3aKOH COXPAaHEHUs
ANEKTPUYECKOr0 3apsijaa.
B3anmoneiictBue 3apsanoB. 3akoH Kynona. TodeuHbli dJNEKTpUYECKUI 3aps.
Dnektpuueckoe noje. HampsxEHHOCTh anekTpudeckoro nois. [IpuHnun



CYyHEPHO3ULAN AIEKTPUYECKUX MOJeH. JIMHNM HanpsyKEHHOCTH AJIEKTPUYECKOTO
OJIA.

Pabora cun  anekrpocrarnueckoro  mons. llorennuan.  Pa3HocTh
noreHuranoB. [IpOBOAHMKM M AMDIIEKTPUKH B DJIEKTPOCTATUYECKOM IOJIE.
JudIieKTpryecKasi IpOHULAEMOCTb.

OnektpoéMkocTb. KoHneHcaTop. DIEKTpOEMKOCTh IIOCKOIO KOHJEHCATOpPA.
DHeprus 3apsHKEHHOI0 KOHJIEHCATOpA.

TexHuueckue yCTpOWCTBA M IPAKTHYECKOE NPUMEHEHHUE: DIIEKTPOCKOIL,
AIIEKTPOMETP, DOJIEKTPOCTaTHUECKas 3allluTa, 3a3eMJICHHE DJIEKTPOIPUOOpPOB,
KOHJICHCATOP, KONMUPOBAIBHBIN anmnapar, CTPyHHBIN IIPUHTED.

JemoHcTpanuu

YCTpOUCTBO M IPUHLIMI AEHUCTBUS SJIEKTPOMETPA.

B3aumoperictBre HaIEKTPU30BaHHBIX TEIL.

DIEKTPUUECKOE MOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaTudecKas 3aluTa.

JIMDIEKTPUKH B DJIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTb  JJIEKTPOEMKOCTH IIOCKOIO KOHJEHCAaTOpa OT  IUIOLIAIH
IUTACTHH, PACCTOSTHUS MEXY HUMU U TUAJIEKTPUIECKON IPOHULIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

YyeHn4ecKui IKCIIEPUMEHT, J1aDOpaTOPHBIE PAOOTHI

N3mepeHnne aneKkTpoEMKOCTH KOHIEHCATOpA.

Tema 2. [TocTOAHHBIHN 3JIEKTpUYECKUM TOK. TOKU B pa3Iu4HbIX cpeaax

ONEeKTPpUYECKUA TOK. YCIIOBUS CYILIECTBOBAHUS 3JIEKTPUUYECKOTO TOKA.
Ncrounuku Toka. Cuita Toka. [locTosHHBIN TOK.

Hanpspxkenune. 3akon OMa 17151 ydacTKa LEu.

ONEKTPUYECKOE CONPOTUBIICHUE. Y IEJIbHOE COINPOTHUBIICHHE BEIIECTBA.
[TocnenoBaTenpHOE, TapaJUIEIBbHOE, CMEIIAHHOE COEAUHEHNE TPOBOIHUKOB.

Pabora nsnektpuyeckoro Toka. 3akoH Jxoyns—Jlenma. MomHoCTb
AIEKTPUYECKOTr0 TOKA.

DNeKTpOABWKYIIAS CUJIA U BHYTPEHHEE CONPOTUBIECHUE UCTOYHUKA TOKA.
3akoH Oma Ji71s IOJTHOM (3aMKHYTOM ) AJieKTpuyeckon 1enu. KopoTkoe 3aMbIKaHHeE.

OJIEKTPOHHAs. ~ MPOBOAUMOCTb  TBEPABIX  METAIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS METAJLIOB OT TeMIeparypbl. CBEPXIIPOBOIUMOCTD.

DIIEKTPUYECKUN TOK B BaKkyyme. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBOIHUKM. CobcTBeHHas U IIpUMECHAast IIPOBOJIUMOCTD
noJaynpoBoAHUKOB. CBoiicTBa p—N-niepexoja. [lonynpoBogHUKOBBIE TPUOOPHI.

OJIEKTpUYECKHM TOK B  pacTBOpax U  paciulaBax  dAJIEKTPOIUTOB.
DIIEKTPOIUTUYECKAS JUCCOLUALINS. DIEKTPOJINS.
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DNeKTpUYEeCKU TOK B razax. CaMOCTOATENbHBIM W HECAMOCTOSTEIbHBIN
paspsaa. Monuus. [liazma.

TexHuueckne YCTpOWCTBA U IMPAKTUYECKOE MPUMEHEHHE: aMIIEpMETD,
BOJILTMETP, PpPEOCTAT, HCTOYHUKU TOKA, DJIEKTPOHArpeBaTENIbHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMHUCTOPHI U (DOTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN TNO/, TaTbBAHUKA.

JleMoHCTpauuu

N3mepenue cuibl TOKa U HAPSIKEHUS.

3aBUCUMOCTh CONPOTHUBIICHHS LWIMHAPUYECKUX MPOBOJHUKOB OT JIJIMHBI,
IO TTONEPEYHOr0 CEYEHHS U MaTepuaa.

CwmemanHoe CoOeIMHEHUE POBOIHUKOB.

[IpsiMmoe wW3MepeHue SIeKTpoABMXKYLIEeW cuibl. KopoTkoe 3aMblkaHue
rajJbBaHUYECKOI0 3JIEMEHTA U OLICHKA BHYTPEHHETO CONMPOTHUBIICHHUS.

3aBUCUMOCTH COMPOTUBIICHUS METAJIJIOB OT TEMIIEpPaTyphl.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

Hckposoii pa3psig 1 IpOBOAUMOCTb BO3/1yXa.

OIHOCTOPOHHSIS TPOBOJUMOCTD THUOJA.

YyeHnueckuit IKCIepUMEHT, J1abOpaTOpHbIE PaOOTHI

N3ydeHne cMemaHHOro COeAMHEHUS PE3UCTOPOB.

N3mepenne 3eKTpOABUKYIIENH CUIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHErO
COIIPOTHUBIICHUS.

HaGntonenue snexrponusa.

MexnpeaMeTHble CBA3U

Nzyuyenue kypca ¢usuku 6a3oBoro ypoBHs B 10 Kimacce OCYIIECTBISETCS C
YYETOM COJAEPKATEIbHBIX MEXIPEIMETHBIX CBA3CA C KypcaMH MAaTE€MATHKH,
OMOJIOTHH, XUMUH, Teorpaduu U TEXHOIOTHH.

MexnpeaMeTHble IOHATHUS, CBSI3aHHBIE C W3YYEHUEM METOJ0B HAy4YHOI'O
NO3HAHWS: SIBJICHWE, HAay4YHbIA (aKT, TUIoTe3a, (Pu3ndeckas BEIUYHHA, 3aKOH,
Teopusi, HAOJII0IeHHE, SKCIIEPUMEHT, MOJISTMPOBAHUE, MOJICIIb, U3MEPEHHUE.

MaremaTuka: pelieHue CUCTeMbl ypaBHEHUH, TuHelHas QyHKIMs, mapadoa,
runepOona, ux rpaduKkd M CBOWCTBA, TPUTOHOMETPHUECKHE (PYHKIMU: CHUHYC,
KOCUHYC, TAaHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX IPOEKIIMK HA OCU KOOPAUHAT, CI0KEHUE BEKTOPOB.

buonorusi: MmexaHuueckoe IBIXKEHHE B JKUBOU mpupone, nuddysus, ocMoc,
TEIUIOOOMEH KUBBIX OPraHWU3MOB (BHUBI TEIUIONEPEIAadH, TEIUIOBOEC PABHOBECHUE),
BJIEKTPUYECKUE SBJIEHUS B )KUBOU MTPUPOJE.

XUMUS: AUCKPETHOE CTPOCHHE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIIECTBA, MOJISIPHASI Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, )KUIAKOCTEU U
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ra3oB, JJIEKTPHUYECKHME CBOWCTBA METAJIOB, AJIEKTPOJIMTHYECKAS IMCCOLMALNA,
rajbBaHMKA.

['eorpadmus: B1a)XHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonorusi: npeoOpa3zoBaHHe JBUKEHUI C MCIOIb30BAHUEM MEXAHU3MOB,
y4€T TpPEHMS B TEXHUKE, NOALIUIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTra, BOJAOMET M JpPYTHE), JBUraTelb BHYTPEHHEIO
CropaHusi, mapoBasi TypOHHa, ObBITOBOM XOJOAWIBHUK, KOHAUIIMOHED, TEXHOJIOTUU
IIOJIYYEHUsT COBPEMEHHBIX MATEpHUANIOB, B TOM YMCJIE HAHOMATEPHAIOB, W
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIpHOOpOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArPEBATEIbHbIE npuOOopBkL,
AJIEKTPOOCBETUTENBHBIE PUOOPHI, TAJIbBAHUKA.

11 kaacc

Pa3nen 4. DiiekTpoAUHAMMKA

Tema 3. MaruutHoe nosue. I1eKTpoOMarHuTHas UHIYKIUS

[TocrossHHbIE ~ MarHuTHL.  B3auMOIEMCTBUE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop MarHuTHOM WHAYKUMHM. [IpuHiun cynepnosunuu
MAarHuTHBIX TOJeH. JINHMM MarHUTHOM MHAYKIMU. KapThHa NWMHWKA MarHuTHOU
WHIYKLIWH M10JI5 IOCTOSIHHBIX MarHUTOB.

MarnutHoe 1oJie TPOBOJHMKA C TOKOM. KapTuHa JMHAM WHAYKIUU
MAarHUTHOTO TOJISI JJMHHOTO MPSIMOr0 IMPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
MPOBOJHUKA, KATYIIKU ¢ TOKOM. OnbIT Dpcrena. BzanmoneicTBue npoBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOJyJib U HallpaBJICHUE.

Cuna Jlopenua, e€ MOAyJib U HaIpaBJICHUE. [[BHKEHHE 3apsKEHHOW YaCTHULIbI
B OJIHOPOJTHOM MarHuTHoM nose. Pabota cuiel Jlopenia.

SIBiieHne 2JNEKTpOMAarHUTHOW MHAYKOMUA. IlOTOK BekTOpa MAarHUTHOU
UHIYKIUU. OJIEKTPOJABIKYIIAA CUjla HWHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOU
uHaykunu dapanes.

BuxpeBoe nanekTpuyeckoe mosie. OIEKTPOABIKYLIAs Cuila HHIYKIUU B
IIPOBOJHMKE, JBIKYIIEMCS IOCTYIATEIBHO B OJJHOPOJJHOM MarHUTHOM MOJIE.

[IpaBuno Jlenua.

NuaykTuBHOCTH.  SIBIIEHME CAaMOMHIYKUMH. OJIEKTPOJABWKYIIAs  Cuia
CaMOMHAYKIIHH.

DHeprus MarHUTHOT'O TOJIA KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuuecKkne yCTPOMCTBA M MNPAKTUYECKOE NPUMEHEHHE. IOCTOSIHHBIC
MAarHMWThl, 3JEKTPOMArHUTHI, JJIEKTPOJBUTaTENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUL, UHAYKIIMOHHAS [1€Yb.
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JleMoHCTpauuu

OneiT Opcrena.

OTKJIOHEHME IIEKTPOHHOIO ITyYKa MATHUTHBIM I1OJIEM.

JIMHUM MHIYKIIMY MAarHATHOT'O TOJIS.

B3aumopneiicTBue 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JericrBue cuiibl JIopeH1ia Ha MOHBI SJIEKTPOJIUTA.

SIBiIeHME PIEKTPOMArHUTHOW UHAYKIIUH.

IIpaBuiio Jlenna.

3aBUCHMOCTb DJIEKTPOJABMKYIIEH CUJIbI MHIYKIIMU OT CKOPOCTH WU3MEHEHUS
MarHuTHOIO ITOTOKA.

SIBneHune caMOMHIYKIUU.

YyeHnuecKkuil IKCIIEPUMEHT, J1a0OpaTOpPHBIE PAOOTHI

M3yuyeHne MarHUTHOTO MOJISL KaTYIIKU C TOKOM.

HccnenoBanne qeiCTBHS IOCTOSIHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue sBIEHNS 3JIEKTPOMAarHUTHOW HHIYKLIHH.

Paspeu S. KosieOanus v BOJIHBI

Tema 1. Mexannueckue v 3JI€KTPOMarHUTHBIE KOJIeOaHUst

Konebarenpnas  cucrema.  CBOOOAHBIE  MEXaHMUYECKHE  KOJIEOAHUS.
Mapmonnyeckue konebanus. [lepuon, wactora, amruiuryiga u (aza koneOaHUIA.
[IpyxvHHBIN MasATHUK. MaremMaTH4eCcKU MasTHUK. YPaBHEHHE TapMOHHYECKHUX
koniebanmii. [IpeBpaienue sHepruu Npu rapMOHMYECKUX KOJCOAHHSIX.

Konebarenbupiii koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHbIE KOJEOaHUS B
UJCAIbHOM KOJeOaTeIbHOM KOHTYype. AHAJIOTHs MEXAY MEXaHUYeCKUMU U
ANEKTPOMAarHUTHBIMHU Kosiebanusimu. Popmyna TomcoHa. 3akoH COXpaHEHUS
SHEPTUH B UJCAITBHOM KOJIEOAaTETbHOM KOHTYPE.

[Ipeacrasnenue o 3aTyxaroummx KoueOaHUsX. BbIHyK€HHbIE MEXaHUYECKUE
kosneOanus. Pesonanc. BeIHYKIeHHBIE 3J1EKTPOMArHUTHBIE KOJIEOAHNS.

ITepemennblii TOK. CHUHYyCOMAANBHBIA TMEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOI0 TOKa. AMIUIMTYJHOE W J[EHCTBYIOIIEE 3HAYECHHE CHUJIBl TOKAa W
HAIPSIKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepenaya U NOTPEOIICHUE BIEKTPUIECKOM
SHEPIruM. JKOJIOTMYECKHE PUCKHU TPU MPOU3BOJICTBE 3JieKTpo3Hepruu. Kynbrypa
UCIOJIb30BaHUS JIEKTPOIHEPTUU B MIOBCETHEBHOW KU3HH.

TexHuueckue ycTpoiicTBa M NPAKTUYECKOE NPUMEHEHHE: 3IIEKTPHYECKUI
3BOHOK, T€HEPATOp MEPEMEHHOr0 TOKA, JIMHUU 3JIEKTponepeaay.

JleMoHcTpannu

UccnenoBanne napaMeTpoB KoineOaTeabHOM CUCTEMBI (ITPY>KUHHBIN WU
MaTEeMaTUYECKUN MASTHHK).
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HaGmronenue 3aTyxaromux Kojie0aHui.

HccnenoBanne CBONCTB BBIHYKIEHHBIX KOJIEOAHMIA.

Habmronenue pesonanca.

CBOOOIHBIE 2JIEKTPOMArHUTHbIE KOJIEOaHMS.

OcuuorpaMMbl (3aBUCUMOCTH CHUJIBI TOKA U HANPSIKEHUs] OT BPEMEHU) AJis
AJIEKTPOMArHUTHBIX KOJIEOAHMIA.

Pe3oHanc mnpu mocnenoBaTeIbHOM COEIMHEHMHM PE3UCTOpa, KATYIIKU
MHAYKTUBHOCTH M KOHJIEHCATOPA.

Mopnenps TUHUY 31EKTPOIIEpEaayH.

YyeHnuecKkui IKCIIEPpUMEHT, J1a0OpaTOpHbIE PAOOTHI

HccnenoBanue 3aBUCUMOCTH MEpUOA MalbIX KOJIEOAHUM Ipy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccnenoBanne TmepeMeHHOr0 TOKa B LENM W3 IOCIEAOBATEIBHO
COEJIMHEHHBIX KOHJIEHCATOPa, KaTyIIKH U PEe3UCTOpa.

Tema 2. MexaHnnueckue v 3JeKTPOMarHUTHbIE BOJIHbI

MexaHnudeckue BOJIHBI, yclioBHA pacnpoctpa”enus. Ilepumon. Ckopocts
pacupocTpaHeHuss W JUIMHa BOJIHBL. [lomepeuHble W TPOJOJIBHBIE BOJHBI.
WNHurepdepenus u Auppakums MEXaHUUECKHUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMKoCTh 3ByKa. BricoTa ToHa. TemOp 3BYyKa.

ONEeKTPOMAarHUTHBIE BOJIHBI. Y CIIOBHSI M3JIYYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuenrtanusa BexktopoB E, B, V B anexkrpomarautHon BonHe. CBOMCTBa
ANIEKTPOMArHUTHBIX BOJIH: OTPA)XE€HUE, MPEIOMJICHUE, Mospu3anus, AUQpakius,
uHreppepeHus. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH.

[IIkana 3JIeKTPOMarHUTHBIX BOJH. [IprMeHEeHHEe 3JIEKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHLMIIBI PaIMOCBSA3U U TENEBUACHUA. Pagnomokanus.

DJIEKTPOMATHUTHOE 3arpsI3HEHUE OKPYKAIOIIEN CPENBI.

TexHuueckue yCTpPOMCTBA M INPAKTUYECKOE IIPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTBI, YJIbTPa3BYKOBas [WAarHOCTHKAa B TEXHUKE W MEAMIMHE, pajap,
paguonpuEMHHUK, TEIEBU30p, aHTeHHA, TenedoH, CBU-neub.

JleMoHCcTpauuu

OO6pa3zoBaHue U pacCIpOCTPAaHEHUE MOMEPEUHBIX U MPOIOTBHBIX BOJIH.

Konebmromieecs Teno Kak ICTOUHUK 3BYKa.

HalGntonenune orpakeHus: M NpeoMIIeHUS MEXaHUYECKUX BOJIH.

Hab6mtonenune unrepdepenimu u qudpakiymy MEXaHUIECKUX BOJIH.

3BYKOBOM pE30HaHC.

Hablntonenue cBsi3u rpOMKOCTH 3ByKa U BBICOTBI TOHA C aMIUIUTYAOU U
4acTOTOM KoJIeOaHUH.
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HUccnenoBanne  CBOMCTB  3JIGKTPOMArHUTHBIX  BOJIH: OTpaXEHHUE,
peoMIICHHE, TOoIsIpu3anus, udpakmms, HHTepdepeHITns.

Tema 3. Ontuka

I'eomerpuueckass ontuka. IIpsiMonuHENHHOE pacnpocTpaHEHUE CBETa B
ogHopoaHou cpene. JIyd cBera. TOUe€UHBIN UCTOYHUK CBETA.

OTtpakeHne cBeTa. 3aKOHBI OTpaxkeHusi cBeta. [locTpoenue n3obpakeHuil B
IUIOCKOM 3€pKaje.

[Ipenomienue cBera. 3aKOHBI MpeIOMIIEHUS CBeTa. AOCOIMIOTHBIN MMOKa3aTelb
npenomieHus. llomHoe BHyTpeHHee oTpakeHue. IlpenenbHbIl yroijl IOJIHOIOo
BHYTPEHHET 0 OTPAXKEHUS.

Hucnepcus ceeta. CnoxHbIN cocTaB Oemoro cBera. L[Ber.

ColOuparomue # pacceMBaroImue JMH3BL. ToHKas JsmH3a. DOKyCHOE
pacCTOsIHME W ONTHYECKas Cuia TOHKOW JnH3bL llocTpoeHne u300pakeHuil B
coOMparoNMX U pacCeMBaIOIIMUX JUH3aX. DopMysia TOHKON JIMH3BL. YBeIWYEHUE,
JABAEMOE JINH30M.

[Ipenesnbl MPUMEHUMOCTH TEOMETPUUECKON ONITUKHU.

BonnoBas ontuka. HWHTepdepenius cBera. KorepeHTHbIE WCTOYHUKH.
YcnoBus HaOMIOACHUS MaKCUMYMOB M MHUHHUMYMOB B HUHTEp(EpEHIIMOHHOMN
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuoHHas pemérka. YClIoBUE HaOIIOEHUS
[JIaBHBIX ~MAaKCUMyMOB TIpU TaJE€HUM MOHOXPOMATHYECKOI0 CBE€Ta Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckne YCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: OYKH, JIYIa,
doroamnmapaT, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAS
ONTHUKA, TU(PPAKIIMOHHAS PEIIETKA, TTOISIPOUI.

JemoHcTpannun

[IpssMonuHEHOE pPacHpOCTPAHEHUE, OTPAXKEHHE M TMPEIOMIICHUE CBETa.
OnTtuyeckre mpuOOpHI.

[TonHoe BHYTpeHHEE oTpaxeHne. Mozenb CBETOBOAA.

HccnenoBanne CBOMCTB U300paKEHUM B JIMH3AX.

Mopgenu MuKpocKomna, TeJIeCKona.

Habmonenue nntepdepeHunn crera.

Habmonenune nudpakiuu crera.

HabGmtonenue nucnepcuu cBera.

[TomyyeHnue cnekTpa ¢ HOMONIBIO IPU3MBI.

[Tonyyenue crnekTpa ¢ TOMOUIBIO0 JU(DPAKIIMOHHON PEIETKH.

Habmronenue nonspusanuu cBeTa.

YyeHnuecKkuit IKCIIEpUMEHT, JIa00paTOpHbIE PAOOTHI
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N3mepenue nokaszarens NperoMIICHUS CTEKIIA.
UccnenoBanre cBOWCTB M300pakeHM B IMH3AX.
Habmronenue nucnepcuu cBera.

Pa3jen 6. OcHOBBI cienMaIbLHOI TEOPUH OTHOCUTEIBLHOCTH

'paHnubl  MPUMEHMMOCTH  KJIIACCHYECKOM  MexaHuku.  IlocTynatsl
CIIELIMAJIbHOW TEOPUM OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOXYJA CKOPOCTH
CBETa B BAKyyMe€, IIPUHIIUIT OTHOCUTEIBHOCTH DWHIITENHA.

OTHOCUTENBHOCTh OHOBPEMEHHOCTH. 3aMENJICHUE BPEMEHU M COKPAILECHUE
JUTAHBL.

DHeprus U UMIYJbC PEISTUBUCTCKON YACTHUIIBI.

CBsI3p MacChl € SHEPrUed U UMITYJILCOM PEIATUBUCTCKOW YaCTULIBI. DHEPTUs
IIOKOSI.

Pa3nen 7. KBanToBas pusmuka

Tema 1. DeMeHTHI KBAHTOBOW ONTHUKH

®otonsl. @opmyna [lnanka cBs3u sHEprHH (HOTOHA C €T0 YaCTOTOW. DHEPTHUS
U UMIyJbC (OTOHA.

OtkpsiTre u ucciaegoBanue ¢porodddexra. OnbiThl A. I'. CToseroBa. 3aKOHBI
dororddekra. YpaBuenue DunmTeitHa mis dotodddexra. «KpacHas rpaHuma»
dotodddekra.

Jasnenue ceera. OnbiThl I1. H. JleGenena.

XUMHUYECKOE JEUCTBUE CBETA.

TexHuueckne yCTpONCTBA W MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTOIaTUUK, COJIHEUHAs OaTapesi, CBETOIUO.

JleMoHCTpauuu

dotorddekT Ha ycTaHOBKE ¢ IIMHKOBOM IIJIACTHHOM.

HccnenoBanne 3ak0HOB BHeNTHEro Gorodddekra.

Cseronnon.

ConneuHas O6arapes.

Tema 2. CTpoeHue aroma

Mogens atoma Tomcona. OnbiTel Pesepdopaa mo paccessHUIO o -YaCTHIL.
[Inanerapnas mopens aroma. Ilocrymarer bopa. M3nydeHue u morsiomieHue
(GOTOHOB mMpU Mepexojie aToMa C OJHOIO0 YpPOBHSA JHEPruu Ha JApyrou. Buabl
criekTpoB. CHEKTp ypOBHEU 3HEPruu aToMa BOJI0PO/Ia.

BonnoBseie cBoiicTBa yactuul. Bonnsl ne bpoinsa. KopnyckynsipHO-BOIHOBOM
TyaJIA3M.

CHOHTaHHOE U BBIHYXKJIEHHOE U3JTyYCHHE.

TexHUuecKne YCTpPOWCTBA M NPAKTUYECKOE IPUMEHEHHE: CIIEKTPaAJIbHBIN
aHau3 (CIEKTPOCKOIN), Ja3ep, KBAHTOBBINH KOMITHIOTED.
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JleMoHCTpauuu

Mopgens onbita Pezepdopaa.

Ornpenenenne IMHBI BOJIHBI JIa3epa.

Habntonenue nuHelyaThiX CIEKTPOB U3ITYYEHUS.

Jlazep.

YyeHnueckui IKCIIepUMEHT, J1a0OpaTOpHbIE PaOOTHI

Habntonenue nuHelyaToro CrekTpa.

Tema 3. AToMHOE 41pO

OKCIEpUMEHTBI, JOKa3bIBAIOIIHME CIIOKHOCTb CTpoeHus sapa. OTKpbITHE
pagnoaktuBHOcTH.  OmbiTel  Pesepdopma 1o ompeneneHuio  cocTaBa
paauoakTUBHOTO wu3nyueHus. CBoiictBa anbda-, Oera-, raMMa-u3ITydEHUS.
BinsiHME paaiiOaKTUBHOCTH HA JKUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpOTOHA W HelTpoHa. Hykmonnas mopens sigpa [eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe yucio sapa. M30Tormsl.

Anbda-pacnan. ONEKTpOHHBIM W TO3UTPOHHBIM Oera-pacmaa. ['amma-
u3JlydeHue. 3aKOH PaJuoakTUBHOIO pacraja.

DHeprus CBs3U HYKJIOHOB B sifipe. S aepHbie cuibl. JledexT maccer siapa.

SAnepnsbie peakiuu. [leneHue u CuHTE3 SA€Ep.

Anepnsiii peaktop. TepmosepHbiii cunaTe3. [IpoOnemMbl U TIEPCTIEKTHBEI
AJIEPHOM SHEPTETUKHU. DKOJOTMYECKHUE ACTIEKTHI SIEPHOM SHEPTETHKHU.

DneMeHTapHble YacTULBl. OTKPBITHE TO3UTPOHA.

MeTtonbl HaOJIOICHUS U PETUCTPAIIMU DJIEMEHTAPHBIX YACTHII.

dyHnaMeHTaIbHbIE B3auMOACHCTBUSA. EAMHCTBO Pu3ndeckoit KapTUHBI MHpA.

TexHu4eckue ycTpoucTBa U MPAKTUYECKOE NIPUMEHEHHUE: TO3UMETP, KaMepa
Bunbcona, simepHbIit peakTop, aToMHast 0omoa.

JemoHcTpannun

CuéT4YMK MOHU3UPYIOIIHUX YACTHIL.

YyeHn4ecKuil IKCIIEPUMEHT, J1a0OpaTOpPHBIE PAOOTHI

HccnenoBanue TpekoB YyacTull (110 rOTOBBIM (OTOrpadusim).

Pa3nen 8. JineMeHTHI ACTPOHOMHUM U ACTPOPU3UKHU

DTarnel pa3BUTHUSL aCTpoHOMUU. [[puKinagHoe U MUPOBO33PEHUECKOE 3HAUEHNE
ACTPOHOMMH.

Bun 3BépmHoro Heba. Co3Be3gusi, sSpKkue 3BE3NBI, IUIAHETBI, UX BHUIUMOC
JBUOKEHUE.

ConHeyHas cucrema.

Connine. ConHeuHass akTHMBHOCTh. Mcrounuk »sHepruum CojHIla W 3BE3L.
3BE3MBI, UX OCHOBHBIE XapAaKTEPUCTHKHU. Jluarpamma «CHEKTpaJbHBIA Kiacec —
CBETHUMOCTb». 3BE3Mbl TJIABHOW IOCIIENOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» I 3BE3]] IJIaBHOM IOCIIEI0BATENRHOCTH. BHYTpEHHEE CTpOCHUE
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3B€31. COBpEMEHHbIE MPEACTABICHUS O MPOUCXOXKACHUHU U 3BoiMtounu ConHIa 1
3BE3/1. DTallbl KU3HU 3BE3].

Mnineunsiii Ilyte — nama I'anaxktuka. [lonoxxenme m nBwxenne ConHIAa B
lNanaxktuke. Tunel ranaktuk. Paguoranaktuku u xBasapsl. YEpHBIE ABIPBI B sApax
rajgakTHK.

Bcenennas. Pacmupenune Beenennoit. 3akon Xa0067a. Paz0eranve rajlakTuk.
Teopus bonbioro B3peiBa. PenukToBoe usiryyeHue.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUMU.

Yyenndeckue HaOIIOICHUS

Habmronenus: HeBOOPYKEHHBIM TJIa30M C HCMOIB30BAHUEM KOMITbIOTEPHBIX
NPWIOKEHUI JJIs1 ONpEe/IeTICHUs MOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c0o3Be3usi CeBEpHOIo MONymapHs U SpKUe 3BE3/IbI.

Habmonenus B Teneckon Jlynsl, mnaner, Mineunoro IyTu.

O6o0uiaroiee NOBTOpEHUE

Ponb Quzuku M acTpoHOMHMM B HKOHOMHUYECKOM, TEXHOJOTHMUYECKOM,
COIMAJILHON M ATUYECKOU c(hepax MesaTeTbHOCTH YeIOBEeKa, POJIb U MECTO (HU3UKU
U aCTPOHOMHUHU B COBPEMEHHON HayYHON KapTHUHE MHUPA, POJIb PU3HMUYECKON TEOpUHU
B (opmMupoBaHMM TpEICTABICHUNW O (PUIMYECKOM KapTUHE MHUpPA, MECTO
busznueckoil KapTUHBI MHUpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJIEHUIN O TIPUPOJIE.

MexnpeaMeTHbIe CBA3U

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHsA B 11 kimacce oCymiecTBIsieTCs C
Y4ETOM CONEPKATEIBHBIX MEXIIPEIMETHBIX CBA3C€HM C KypcaMM MaTE€MATHKH,
OMOJIOTHH, XUMUH, Teorpauul U TEXHOIOTHH.

MexXnpeaMeTHbIE TOHATHUS, CBS3aHHBIE C W3YYEHUEM METOJ0B HAyYHOTO
MO3HAHUS: SIBICHUE, HAy4HbIM (hakT, rumnore3a, Quanueckas BEIWYMHA, 3aKOH,
Teopusl, HaOIIOACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIETh, U3MEPEHUE.

Maremaruka: pelIeHWE CHUCTEMBl YPaBHEHHWH, TPUTOHOMETPUYECKHUE
(YyHKIMU: CUHYC, KOCUHYC, TAHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIECTBO, BEKTOPHl M MX MPOEKIHUH HA OCU KOOPJWUHAT, CIIOKEHUE BEKTOPOB,
IIPOU3BOJIHBIE DJEMEHTAPHBIX (PYHKIUN, MPU3HAKK TMOA00US TPEYroJbHUKOB,
OTIpeIeNICHHE TIOMAN TIOCKUX (PUryp u 00bEMa Tel.

buonorus: snexkTpuueckue SBIEHUS B KMBOW MpUPOAE, KoJieOaTelabHbIE
JBW)KEHUS B )KMBOW MPUPOJIC, ONTUYECKUE SIBIICHUS B KUBOU MPUPOAE, NEUCTBUEC
paauanyy Ha )KUBBIE OPTaHU3MBI.

XUMHS: CTPOCHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsE CTPYKTYpa TBEPABIX
T€1, MEXaHWU3Mbl OOpa30BAHMS KPUCTALNIMYECKON PpEIETKH, CHEKTPaJbHBIN
aHaJIu3.
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['eorpadus: MarHuTHBIE TMOMIOCa 3€MIIM, 3aJ€KH MArHUTHBIX PV,
doTochEMKa 3eMHOI TOBEPXHOCTH, MPECKA3aHUE 3EMIICTPSICCHHIA.

TexHomorus: JNUMHUK DJJEKTpONEepenad, TIeHepaTop IEPEMEHHOr0 TOKa,
3JIEKTPOJIBUTATENb, WHAYKIHMOHHAS I€Yb, pajaap, PaauONpPUEMHUK, TEIEBU30D,
anTeHHa, TeiedoH, CBU-meub, MpOEKIIMOHHBIN anmapar, BOJIOKOHHAs ONTHKA,
COJIHEUHas OaTapes.
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Ilnannpyembie pe3yJbTaThbl 0CBOCHHUSI IPOTPAMMBI

IIo ¢pusuke Ha ypoBHe cpeHero o0mero ooOpa3zoBaHus

OcBoenne yudeOHOro mnpenmera «Pusnka» Ha YpPOBHE CpeaHEro oOIlero
oOpa3zoBaHus (0a30BbIM YpPOBEHB) JOJKHO OOECIEUUTHh JOCTHKEHHUE CIICIYIOIINX
JMYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JINYHOCTHBIE Pe3yJIbTATHI

JIM4HOCTHBIE PE3YJAbTATHl OCBOCHUSI YU€OHOro npeaMera «Ou3uKa J0JKHbI
OoTpaxkaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOACTBOBATHCSA
chOpMHUPOBAHHOW BHYTPEHHEW TMO3HUIHMEH JUYHOCTH, CHUCTEMOH IICHHOCTHBIX
OpUEHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YOEXKJEHUN, COOTBETCTBYIOIINX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOro oOIleCcTBa, pacHIupeHue >KU3HEHHOTO
ONbITa W OMbBITA JIESITEIBHOCTU B IPOLIECCE pPeajv3alli OCHOBHBIX HAIIPaBJICHUU
BOCIIUTATEIIbHOU NEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpask1aHCKOTO BOCITUTAHHS

c(hOpMHPOBAHHOCTH IPAKIAHCKON MO3ULIMUA 00YUAIOIIEroCs KaK aKTUBHOTO U
OTBETCTBEHHOT' O YJIEHA POCCUMCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYENTOBEUECKMX T'YMAaHUCTHYECKUX |
JEMOKPATUYECKHUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B HHTEPECAX TPAXKIAHCKOrO
o01IeCTBa, y4aCTBOBATh B CAMOYNPABJICHUH B 00pa30BaTeIbHON OpraHU3alllH;

YMEHHME B3aUMOJICHCTBOBATH C COIMAIBHBIMU UHCTUTYTaMHU B COOTBETCTBUU C
uX QYHKIUSIMU U HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) MaTpUOTHYECKOr0 BOCIIUTAHHMS

c(hOpMHPOBAHHOCTh POCCUICKOM IPaKIaHCKOMN UJEHTUYHOCTH,
NaTpUOTU3MA;

LEHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHHUSIM
pOCCUNCKUX YUEHBIX B 00J1aCTH (DU3UKHU U TEXHUKU;

3) AyXOBHO-HPAaBCTBEHHOTO BOCITUTAHMUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, THUECKOT'0 MTOBEIACHHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAllMI0 W TMPUHUMATHh OCO3HAHHBIC PEIICHUS,
OPHEHTHUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
NESITEIIbHOCTH YYEHOIO;

OCO3HAHME JJUYHOTO BKJIa/Ia B OCTPOCHUE YCTOMYUBOIO OYyILIEro;

4) 3CTETHYECKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOTO TBOPUYECTBA,
npucyuiero Gpu3nuecKoi HayKe;
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5) Tpy/10BOr0 BOCITUTAHHUS:

UHTEPEC K pPa3IUuHbIM cdepaMm mpodeCcCHOHATBHONW JeATEIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3MKON U TEXHUKOM, YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOD
Oynymiei npodeccruu U peaaTu3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00JIacTU
(GU3HKY Ha TIPOTSHKEHUN BCEH KU3HH,

6) PKOJIOrMYE€CKOro BOCIIUTAHHMS :

c(hOpMHPOBAHHOCTh JKOJOTMYECKOW KYJIbTYPhI, OCO3HAHHE TIJI00AIBHOTO
XapakTepa SKOJIOTUYECKUX MPOOIIEM;

IJTAHUPOBAHUE M OCYILECTBIICHUE ICUCTBUN B OKPYKAIOIIEH CPEJE HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIpeHue OIbITa JEATEIBHOCTA SKOJIOTUYECKOW HAMpPABICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 110 (PUBUKE;

7) IICHHOCTH HAYYHOT'O TIO3HAHHS

c(hOpMHPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKHU;

OCO3HAHME LEHHOCTM HAYYHOU JEATEIbHOCTH, TOTOBHOCTb B IIPOLECCE
u3ydeHuss (DU3MKKM  OCYHIECTBJISITh  MPOEKTHYHD M HCCIEI0BATEIbCKYIO
NEATENbHOCTh UHAUBUAYAIBHO U B TPYIIIE.

MeTanpeaMeTHble pe3yJbTAThI:
[To3HaBartenbHbIE YHUBEPCAJIbHBIE yUeOHbIE 1EUCTBUS

ba3oBrie slornueckre 1enMCTBUs:
CaMOCTOSITEIbHO  (OPMYJNIMPOBATH W aKTyaJIM3UPOBaTh  MPOOJIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;
OMpENENATh LENHN AESITEIIbHOCTH, 33a/1aBaTh MapaMeTpbl U KPUTEPUU UX
JOCTHXKEHUS;
BBISIBIISITh ~ 3aKOHOMEPHOCTH U TMPOTUBOPEUYUSI B  paccMaTpUBaEMbIX
(bU3UYECKUX SBJICHUSX;
pa3pabarbiBaTh IUIaH pELICHUs] MPOOJeMbl C YYETOM aHajiu3a HUMEIOLIUXCS
MaTepHUaJbHbIX U HEMATEpUAJIbHBIX PECYPCOB;
BHOCUTb KOPPEKTHUBHI B AEATEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIIEICTBUIN AEATEIbHOCTH;
KOOPJIMHUPOBATh W  BBHINONHATH pabOTy B  YCJIOBHUSIX  pEajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBAThH KPEATUBHOE MBIIIUIEHUE TP PEUICHUH KU3HEHHBIX TTPOOJIEM.
ba3oBrbie ucciaenoBarenbCKue IeUCTBHUS:
BJIQJIETh HAYYHOW TEPMUHOJOTHEH, KIIOUEBBIMU MOHATUSIMU U METOJIaMU
(bu3nYecKoi HayKu;
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BJIa/IETh HaBbIKAMH Y4eOHO-MCCIIEI0BATENbCKOW U MPOEKTHOU JESTENIbHOCTH
B 00J1acTU (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pEIIeHUs 3a/ay (PU3UUYECKOrOo COJEpkKaHUs, MPUMEHEHUIO Pa3IMYHBIX
METOI0B NTO3HAHUS;

BJAJE€Th BHUJIAMU JIE€ATEIbHOCTH MO T[OJNYYEHHIO HOBOIO 3HAHUSA, €ro
UHTEpIpeTalny, MpeoOpa3oBaHUI0 U NPHUMEHEHHIO B PA3IUYHBIX Y4eOHBIX
CUTYallUsIX, B TOM YKCJIE MPU CO3JaHUU YUYE€OHBIX MPOEKTOB B 00JaCTH (PU3UKHU;

BBISIBJISITh TIPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUIOTE3y €€ pelIeHMs, HaXOAMThb apryMEHThl JJi J10Ka3aTelbCTBa
CBOMX YTBEPXJICHUH, 33/1aBaTh apaMETPhl M KPUTEPUH PEIICHNUS;

aHANIM3UPOBATh TMOJIYYEHHBbIE B XOJ€ PEIICHHS 3aJadyd  Pe3yibTaThl,
KPUTHUYECKU OLIEHHWBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOpMynIHpOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JESITENbHOCTH, B TOM YUCJIE IPU U3YYEHUU (DU3UKHY;

JlaBaTh OLEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

YMETh MEPEHOCUTh 3HaHUWA 1O (U3UKE B MPAKTUYECKYIO 00JIaCTh
KU3HEIEATEIbHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC UCH, TIPEJIaraTh OPUTHHAIBHBIC TIOAXO/bI M PEIICHUS;

CTaBUTh NMPOOJIEMBI U 33/1a4H, IOIYCKAIOI1E aJIbTEPHATUBHBIE PEIICHUS.

Pa6ota ¢ undopmarueii:

BJa/IETh HABBIKAMM IOJyY€HUs MHPOpMaLUU (PU3NUYECKOr0 COJEPKAHUS U3
UCTOYHMKOB PpAa3HbIX THIIOB, CAMOCTOSTEIBHO OCYLIECTBJIATH IOUCK, aHAJU3,
CHUCTEMAaTH3AlMI0 W HHTEPIpeTanuio HHOOpPMAlUU Pa3IUYHBIX BUAOB U (hopMm
Ipe/ICTaBIICHUS;

OLICHUBATh JIOCTOBEPHOCTh MH(OPMAIUH;

UCMOJb30BaTh  CpeAcTBa  MHPOPMAIMOHHBIX U KOMMYHHUKAllMOHHBIX
TEXHOJIOTUI B PEIICHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPTaHU3AI[MOHHBIX
3a7a4 C COOJIOJICHHMEM TpeOOBaHUM SProOHOMHMKH, TEXHHUKH O€30MacHOCTH,
TUTUEHBI, PECypcocOEpex eHMsl, MPaBOBBIX U  ITHUYECKUX HOPM, HOPM
uH(GOPMAITMOHHON 0€30MaCHOCTH;

co3JaBaTh TEKCThl (PU3MYECKOr0 COAEpKaHHWA B pazMyHBIX (opmaTax c
y4€TOM Ha3Ha4YeHUs UH(POpPMAILMU U LENEBON ayIUTOPHUH, BEIOMpAsi ONTUMAJIbHYIO
(dopMy IpencTaBiIeHUs U BU3yaIU3alUu.

KoMMyHUKaTHBHBIC YHUBEPCAIbHBIC yUeOHBIC EHCTBUS:
OCYIIECTBJIATh OOIIeHHEe Ha Yypokax (U3UKHU HU BO  BHE-YPOUHOU
e TENbHOCTH;
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pacmo3HaBaTh MPEANOCHUIKM  KOH(PJIUKTHBIX CHTyalldd ®  CMATYATh
KOH()JTUKTHI;

Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOI TOYKY 3PEHHUS C HCHOJIb30BAHUEM
S3bIKOBBIX CPE/CTB;

MOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHJWBUAYAJIbHOU
padoTHI;

BBHIOMpaTh TEMATUKY U METOJAbl COBMECTHBIX JEUCTBUN C Y4ETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEN Ka)KJ0r0 WieHa KOJIEKTHUBA;

NPUHUMATh 1€  COBMECTHOW  JIEATENIbHOCTH, OPraHU30BbIBaTH U
KOOPJMHUPOBATh JEUCTBUS MO €€ JOCTHXKEHUIO: COCTaBIATh IUIAH JEHUCTBUIA,
pacnpenensTh poiad ¢ y4€TOM MHEHMH YYacTHHKOB, OOCYXIaTh pPE3yJbTaThl
COBMECTHOM paboTHI;

OLICHUBATh KauyeCTBO CBOET0 BKJAJa U KaXIOr0 y4YaCTHHMKA KOMAaHJIbl B
o0l pe3yabTarT 1o pa3pabOTaHHBIM KPUTEPUSIM;

npeasiaraTb HOBBIE TIPOEKTHI, OIEHUBATh UAEH C TMO3UIMA HOBU3HBI,
OPUTMHAIIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETMYECKOE IIOBEJICHHE B Pa3JIMYHBIX
CUTYaIMSIX, TPOSABIIATH TBOPUECTBO U BOOOpAXKEHUE, OBITH MHUITUATHBHBIM.

PerynstuBHble yHUBEpCAIbHBIE Yu€OHBbIE JEHCTBUS
Camoopranuzanus:

CaMOCTOSITETILHO OCYIIECTBIISATH MO3HABATENBHYIO JEATEILHOCTh B 00JIaCTH
GU3MKM W aCTPOHOMHH, BBIABJISITH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 3aJ]a4H;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIIEHUSI PACUETHBIX U KauyeCTBEHHBIX
3a/1a4, TUTaH BBIMIOTHEHUS TPAKTUYECKON PabOThI C yUETOM UMEIOIUXCST PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPENOUYTECHUH;

JIaBaTh OILIEHKY HOBBIM CUTYaIIHSIM;

pacmupsTh paMKU y4e€OHOIo MpeAMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUI;

JenaTh OCO3HAHHBIA BBIOOp, apryMEHTHUPOBATh €ro, OpaTh Ha ceds
OTBETCTBEHHOCThH 32 PEUICHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO DPYIUIMA B 00JACTH
(bU3UKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHbBIN U KYJIbTYPHBIN YPOBEHB.

CaMOKOHTPOJIb, SMOIIMOHATBHBINA UHTEIICKT:

JaBaTh OIEHKY HOBBIM CHUTYAaIlMsiIM, BHOCUTh KOPPEKTUBHI B JIE€SATEIHLHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB IIEJISIM;

BIIQJICTh  HABBIKAMU  TMO3HABATEIBHOM  pedliekcMu Kak  OCO3HAHUS
COBEpINAEMbIX JIEUCTBUM M MBICIUTENBHBIX TMPOILIECCOB, HX PpE3yJIbTaTOB U
OCHOBaHUIA;
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UCIIOJIb30BaTh MPUEMBI pedIeKCUH JIs OIEHKH CHUTYaIluHu, BEIOOpa BEPHOTO
peleHus;

YMETh OIIEHWBATh PUCKH M CBOCBPEMEHHO MPHHUMATH PEIICHHS M0 UX
CHIKEHHUIO;

NPUHAMATh MOTHBBI M apryMEHTBl JPYrUX TIpH aHaIW3e pPe3yIbTaToB
NeSTENHHOCTH;

NPUHUMATH ceOsl, MTOHUMAas CBOM HEJIOCTATKH U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTBl JPYrUX TpH aHaIW3€ pPe3yIbTaToB
NEeATEeITbHOCTH;

IIPU3HABATh CBOE IMPABO U IIPaBO APYTUX Ha OIITHOKH.

B nporecce gocTmkeHusT JTMUYHOCTHBIX PE3YJIbTaTOB OCBOEHHUS MPOrpaMMBbI
no ¢Gu3MKe JJI1 YPOBHS CpPEIHEro oOmero oOpa3oBaHHUS Yy OOyYaromuxcs
COBEPIIICHCTBYETCS AMOITMOHAJILHBIN WUHTEJUICKT, TIPEIITOIar afoIIHA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUS, BKJIIOYAOIIETO CIIOCOOHOCTh MIOHUMATh CBOE AYMOIMOHATIBLHOE
COCTOSIHUE, BUETh HAIIPaBJICHUS PAa3BUTHS COOCTBEHHON 3MOILMOHAILHOM C(]epHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETyJUPOBAHUS, BKIIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIIOCOOHOCTh QJaNTHPOBATHCA K
AMOITMOHAJIBLHBIM U3MEHECHHSIM U TIPOSIBIIATH THOKOCTD, OBITh OTKPHITBIM HOBOMY;

BHYTPEHHEW MOTHBAIINH, BKIIOUYAIONIEH CTPEMIICHHE K JOCTIKCHUIO TIENIA U
yCIeXy, ONTUMHU3M, WHUIMATHUBHOCTH, YMCHHE JEHCTBOBAaThH HMCXOAS M3 CBOMX
BO3MOKHOCTEH;

SMITIATHH, BKJIIOYAOIICH CIIOCOOHOCTh MOHUMATh AMOIIMOHAIBHOE COCTOSHUE
IPYTUX, YYUTHIBATH €0 TMPH OCYIICCTBICHHH OOIIEHUS, CIOCOOHOCTh K
COUYYBCTBHIO M COIIEPEKUBAHUIO;

COITMAIbHBIX HAaBBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTH BBICTPANBATh OTHOIIICHUS
C IPYTUMH JIOJIbMHU, 3a00TUTHCS, TIPOSBIIATH HHTEPEC U pa3peniaTh KOHMOIUKTHI.

IIpeameTHbIE pe3yJabTATHI

K xoniy oOyuenus B 10 kiacce mpeaMeTHbie pe3yiabTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaykaTh CHOPMHUPOBAHHOCTD Y 00 YJAIOIMIUXCS YMCHUI:

JEMOHCTPHUPOBATh Ha IpPUMEpax poOjdb U MeCTO (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHpA, B Pa3BUTHUU COBPEMEHHOM TEXHUKUA U
TEXHOJIOTHH, B IPAKTUYECKOM JESITEIbHOCTH JIFOJIEH;

YYUTBIBATh TPAHMUIBI TPUMEHCHHS M3YYCHHBIX (DU3NUECKUX MOJEICH:
MaTtepualabHasi TOUKa, HHEpIMadbHasl cUcTeMa OTCUéTa, aOCOMIOTHO TBEPIIOE TEIIO,
UJICaTbHBIN ra3, MOJIEJIM CTPOCHUS Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AJICKTPUYECKUH 3aps]l PU pelieHnH PU3NUECKUX 3a]1ay;
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pacno3HaBaTh (pU3NYECKHE SIBICHUS (TIPOIECCHI) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOCHMS BEIIECTBA W
JNEKTPOAMHAMUKHU:  PABHOMEPHOE W  PABHOYCKOPEHHOE  NPAMOJIHUHEHNHOE
JIBWKEHUE, CBOOOJIHOE TMaJIeHue TeJl, JIBIJKEHHE IO OKPYXHOCTH, WHEpIIHS,
B3auMozercTBHE Tel, MU dy3us, OPOYHOBCKOE JBM)KCHUE, CTPOCHUE KUIKOCTCH
U TBEPABIX TEIN, U3MEHEHNE 00bEMA TeJl MIPU HAIPEBAHUM (OXJIAXKEHHH ), TETIJIOBOE
pPaBHOBECHUE, WCIIAPEHHE, KOHIACHCALMs, IUIaBJICHHUE, KPUCTAJUIM3aLHs, KHUIIEHUE,
BJIQKHOCTh BO3/1yXa, MOBBILICHUE JAaBJICHUS ra3a IPU €ro HarpeBaHUM B 3aKPbITOM
cocyle, CBSI3b MEXKIy M[apaMeTpaMu COCTOSHHMS Tra3a B  H30IpoLeccax,
ANEKTpU3anus TeJl, B3aNMOIEHCTBUE 3apsI0B;

OMKCHIBATh MEXAHMYECKOE JIBXKEHHME, HCHOJNb3Yysd (PU3NYECKHE BEITUYMHBIL:
KOOpJMHAaTa, NyTh, MEPEMEUIEHUE, CKOPOCThb, YCKOPEHHE, Macca Tena, CHIa,
UMITYJIbC T€J1a, KUHETUYECKasi SHEprusi, MOTECHIHMAJIbHAS SHEPrusi, MEXaHUYeCKas
paboTa, MexaHM4YecKass MOIIHOCTh; IPU ONHCAHUM MPABWIBHO TPAKTOBATh
(Gu3MYECKUIl CMBICT HMCHOJB3yEMbIX BEIMYMH, WX OOO3HAYEHUS U EAUMHUIBI,
HaXOJuTh (OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (PM3UYECKYIO BEIMYUHY C JIPYTUMU
BEJIMYMHAMU;

ONKCHIBATh HM3YyYEHHBIE TEIUIOBBIE CBOMCTBA TE€l M TEIUIOBBIE SBJICHUS,
UCHONIb3Yysl (U3MYECKUE BEJIWYUHBI: JaBJ€HUE Ta3a, TeMIlepaTypa, CpeaHss
KHMHETUYECKAs] SHEPTUs XaOTHYECKOI0 JBMXKEHUS MOJIEKYJ, CPEAHEKBapaTUYHAas
CKOPOCTh MOJIEKYJ, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSAS SHEprus, pabora rasa,
KO3 (DUIIMEHT TMOJIE3HOTO JEWCTBUS TEIUIOBOTO JBHUIATeNs; MpPH ONUCAHUU
OPAaBWIBHO TPAKTOBaTh (U3MUECKUH CMBICI MCHOJb3YyEMbIX BEJIMYMH, UX
00O3HAaUEHUsI W E€IUHUIBI, HAXOAUTb (POPMYIbI, CBS3BIBAIONINE JIAHHYIO
(Gu3NUECKyI0 BEIMUNHY C IPYTUMHU BETMYHUHAM;

OMMCHIBATh U3YYEHHBIE AIEKTPUYECKUE CBOWCTBA BEIIECTBA U DJIEKTPUUECKUE
ABJIEHUS (ITPOLIECCHI), UCTIONB3YS (PU3MUECKHE BEJIMYUHBI: IEKTPUUYECKUN 3apsij,
JIEKTPUYECKOE T10JI€, HANPSIKEHHOCTD I10JIsA, MOTEHLMAJ, Pa3HOCTh IMOTEHLNAJIOB;
IpW ONHUCAHWHM TIPABWIBHO TPAKTOBATh (DU3MUECKHI CMBICI HCIOIh3YEMBIX
BEIUYMH, MX OOO3HAUYEHHUS M EIMHMIIbI; YKa3blBaTh (DOPMYJIbI, CBSI3bIBAIOIIME
JTaHHYI0 (U3UYECKYIO BEIMUYUHY C IPYTUMH BEIMYMHAMU;

AHAIM3UPOBATH (PU3MUYECKHUE MPOIECCHl U SBJICHHS, UCTOIb3Yys (DU3NUYECKUE
3aKOHBI U NPUHIMIBL: 3aKOH BcemupHoro tsarorenus, I, II n III 3akonsr HeroToHa,
3aKOH COXPAHCHMSI MEXAHWUYECKOW DJHEPIrUM, 3aKOH COXPAHEHMS WMITYJIbCa,
OPUHLMUII CYNEPIO3UIUNA CWJI, NPUHUUII PAaBHOMNPABUS HWHEPUUAIbHBIX CHCTEM
OTCUY€Ta, MOJIEKYJISPHO-KMHETUYECKYI0 TEOpPUI0 CTPOEHHUS BELIECTBA, Ia30BBIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW DHEPTUH TEIUIOBOIO JBUKEHHS MOJIEKYII C
a0COJIFOTHOM TeMmmepaTypoi, MEpBbIi 3aKOH TEPMOAMHAMUKHU, 3aKOH COXPaHEHUS
AIEKTPUYECKOT0 3apsiaa, 3akoH KynoHa, mpyu 3TOM pa3inyarh CIOBECHYIO
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(GOopMyTUPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHHE U yCIOBUS (TPAHHULIBI,
00J1aCTH) IPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIIMIBLI JCHCTBUS MAaIlWH, MPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3inuyaTh YCIOBUS MX O€30MacHOTO MCIOIb30BaHUS B
MIOBCEHEBHOM JKU3HM;

BBITIOJTHATD JKCIIEPUMEHTHI IO HWCCICAOBAHUIO (PU3NYECKHX SBJICHUN U
IIPOIIECCOB C HCITOJIb30BAaHUEM TMPSMBIX M KOCBEHHBIX HW3MEPCHUU, TMPU ITOM
dbopmynupoBath MnpodsiemMy/3agadyy M THUINOTE3Y Y4eOHOro AIKCIEPUMEHTa,
coOupaTh YCTaHOBKY W3 TMPEIJI0KEHHOTO0 O0OpYIOBaHMS, MPOBOIAUTH OMNBIT H
(dbopMynHpOBaTH BHIBOBL;

OCYIIECTBIIAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3MUECKUX BEIUYHH, MTPU
ATOM BBIOMpATh ONTUMAJIbHBIA CHOCOO M3MEPEHUsI W HUCIOJIb30BaTh U3BECTHHIC
METO/IbI OIICHKH MTOTPENTHOCTEN U3MEPECHUN;

UCCIICIOBATh  3aBUCUMOCTH  MEXKAY  (U3NYECKHUMH  BEIUYHMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX HM3MEPEHHUH, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(bukcUpoBaTh pPE3yNbTAThl MOJTYYEHHOM 3aBUCMMOCTH (PU3WYECKUX BEIMYUH B
BUJIE TaONIUIl ¥ TpadMKOB, I€TaTh BHIBOJIBI IO PE3YJIbTaTaM UCCIICIOBAHUS;

coOoaTh mpaBuiaa 0€30MacHOTO TpyJa MpU MPOBEICHUM HCCIETOBAaHUMN B
pamMKax Y4eOHOTrO SKCIEpUMEHTa, Y4eOHO-MCCIENOBATENIbCKOW W MPOEKTHOM
JESTENbHOCTU C MCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB U JaOOPATOPHOTO
000py1I0BaHUS;

pemarb pacy€THhle 3aJayd C SBHO 3aJlaHHOM (DU3MYECKOH MOJENbIO,
UCTIONB3YS (PM3MUECKUE 3aKOHBI U MIPUHIINIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 3aa4n
BBIOMpATh (PU3UYECKYI0 MOJIENb, BBIIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HEOOXOMMBbIE NIl €€ pPEeIIeHUs, POBOJAUTh Pacu€Thl U OIEHWBATH PEATBHOCTH
MOJYyYEHHOTO 3HAYEHUS (PUBNIECKON BETUUHHBI;

pelaTh KaueCTBEHHBIC 33/1aU: BEICTPAUBATh JIOTUYECKU HEMPOTHUBOPEUHBYIO
IENOYKY PACCYXJACHUN C OMOpPOM Ha HM3YyUYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bU3UYCCKHE SIBICHUS,

UCTIIONB30BaTh  MPU  pEIIeHWH  Y4eOHBIX  3aJad  COBPEMEHHBIC
UH(GOpPMAIIMOHHbIE TEXHOJIOTUHU JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIIN
U TpeJICTaBlIeHUs Y4eOHOW M HAyYHO-TIOMYJISIpHON MH(pOpMAIUK, TIOJy4YeHHON U3
Pa3IMYHBIX UICTOYHUKOB, KPUTUIECKH aHAJTM3UPOBATH MOTy4aeMyI0 HH(POPMAITHUIO;

IIPUBOJIUTH TIPUMEPHI BKIIATa POCCHMCKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE TIPOIIECCOB OKPYKAIOMIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCTIOIBh30BaTh TEOPETHUECKHUE 3HAHUA MO (U3MKE B MOBCEIHEBHON JKHU3HU
Ul obecnieueHusi 0€30MacHOCTU MPU OOpallleHUH ¢ MPUOOpaMU U TEXHUYECKUMU
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YCTPOWMCTBAMHU, JUIsI COXPAHEHUS 3[0POBBS U COOIOJEHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAKOLIEH CPEJIE;

paboTaTh B TIpYIIE C BBIIOJHEHUEM pPAa3JIUYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBATh padOTy TPyNIbl, PalMOHAIBHO pACHpENeNsaTh OO0S3aHHOCTU U
IUIAHUPOBATh JIESATEIBHOCTh B HECTAHAAPTHBIX CUTYalIMSIX, aJ€KBATHO OIICHUBATh
BKJIAJT K&KJIOTO U3 YYACTHUKOB T'PYIIIHI B PEIIEHUE pacCMaTPUBAEMOMN TTPOOIIEMBI.

K xonHumy ob0yuenuss B 11 knacce mnpeameTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD y 00YHAIONTUXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha TMpUMEpax poib U MecTo (GU3UKUA B (HOPMHUPOBAHUH
COBPEMEHHOW HAay4YHOW KapTHUHBI MHpA, B PAa3BUTUM COBPEMEHHOM TEXHHUKU H
TEXHOJIOTUH, B TPAKTUYECKOW NESITENbHOCTH JIIOJEH, LIEIIOCTHOCTh W E€IMHCTBO
¢buznuecKoi KapTUHBI MUDPA;

YYUTHIBATh TPAHUIBI TPUMEHEHUS W3YyYCHHBIX (U3HUECKUX MOJIETICH:
TOYEYHBIN ANEKTPUUECKUI 3apsij, Jy4 CBETa, TOUEUHbI UCTOYHHUK CBETA, siA€pHas
MOJIeTIb aTOMa, HYKJIOHHAsh MOJENIb aTOMHOTO fJipa MPHU pEUIeHUU (PU3NYECKHUX
3ajad;

pacrmo3HaBaTh (pU3NYECKHUE SIBICHUS (IIPOIECCHI) M OOBSICHATh WX HAa OCHOBE
3aKOHOB AJEKTPOJMHAMUKHU U KBAaHTOBOW (DU3MKHU: AJIEKTPUUECKAs MPOBOJAUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHMUYECKOE, MarHMUTHOE JIEUCTBHS TOKa, B3aMMOJECHCTBUE
MAarHuTOB, DJICKTPOMArHUTHAasi WHAYKUWS, ACHCTBHE MArHUTHOrO TIOJS Ha
MPOBOJHUK C TOKOM W JIBIDKYIIMHCS 3apsii, DJIEKTPOMArHUTHBIC KOJICOAHUS H
BOJIHBI, NPSIMOJIMHEWHOE pPAacHpOCTpPaHEHHE CBETa, OTPAXKEHHUE, NPETOMIICHHE,
uHTeppepeHims, audpakuus U TOJNApU3alMs  CBETa, JHUCIEPCUS  CBETa,
dotoanekTpuaeckuii 3pdekt (porodrddekT), cBeTOBOE MaBICHUES, BOSHUKHOBCHUE
JUHENYaToOro CIEeKTpa aToMa BOJOPOJA, €CTECTBEHHas M HMCKYCCTBEHHasd
PaAMOaKTUBHOCTH;

ONKCHIBATh W3Y4YEHHBIE CBOMCTBA BELIECTBA (DJIEKTPUUYECKHE, MArHUTHbIE,
ONTMYECKHE,  DJIEKTPUYECKYIO  IPOBOAUMOCTH  Pa3jiU4HbIX  Cpel) U
AJEKTPOMArHUTHBIC SIBIICHUS (MPOLIECCHl), HUCHOJIb3Ysl (DU3UUYECKUE BEITUUYUHBI:
ANEKTPUUECKUI 3apsjl, CHJia TOKa, AJIEKTPUUECKOE HANpsHKEHHE, JIEKTPUUYECKOe
COMPOTHUBJIEHUE, PA3HOCTh MOTEHIMATIOB, JIEKTPOJBIDKYIIAs Cuila, paboTa TOKa,
UHIYKLIHUST MAarHUTHOrO TMoOJs, cwia Awmmnepa, cuia JlopeHna, MHIYKTUBHOCTb
KAaTYIIKH, SHEPIHsl 3JEKTPUYECKOrO0 M MArHUTHOrO IMOJIEH, MEepHoJ M YacToTa
KoneOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii M Cuia ToKa B IIpolecce
FapMOHUYECKUX JJIEKTPOMATrHUTHBIX KoJieOaHUM, (POKYyCHOE pacCTOsSHHE W
ONTHYECKAsl CWJia JIMH3BI, TIPW OMHCAHWUU TMPABWIBHO TPAKTOBATh (PU3NUECKUN
CMBIC]I HCIOJB3YEMBIX BEJIWYMH, HX OOO3HAYEHUs W EIUHHUILIBI, YKa3bIBaTb
dbopMynbl, CBA3BIBAIOUIME JAHHYIO (PU3WYECKYIO BEJIIMYUHY C JIpYTUMU
BEJINYMHAMU;
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OMKUCHIBATh M3YYCHHBbIE KBAHTOBBIE SBICHHUS M IIPOILIECCHl, HCHOIb3Ys
bu3nYeCKre BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETa, DHEPTrUsi U UMNYJIbC (POTOHA, MEPHUO]] MOoJypacnaaa, SHEPrus CBI3U
aTOMHBIX Si7Iep, TPU OINUCAHUU TPABWIBHO TPAKTOBAaTh (PU3MUECKUN CMBICI
UCTIOJIb3YEeMbIX BEIIMYMH, X OOO3HAYEHWS W CIUHMIIBI, YKa3bIBaTh (HOPMYIIBI,
CBSI3bIBAIONIME JaHHYI (U3WYECKYI0 BEJIWYMHY C JPYTMMU BEJIMYWHAMH,
BBIYUCIIATH 3HAaUCHUE (DU3NYECKOU BEIIMYMHBI,

aHAIM3UPOBATh (PU3MUYECKHUE MPOIECCHl U SBJICHHS, UCTOIb3Ysl (DU3UUECKUE
3aKOHBI W MPUHLHINBL: 3aK0OH OMa, 3aKOHBI MMOCIEA0BATEILHOIO U MapaieIbHOTO
COCOUHEHUS MPOBOJHUKOB, 3aKOH Jlkoyns—JIeHlla, 3aKOH 3JIEKTPOMAarHUTHOMU
WHIYKIHAH, 3aKOH MPSAMOJIMHEUNHOrO PaCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEIOMJICHUSI CBETa, ypaBHEeHHE ODWHIITEHHa s doTodrddexra,
3aKOH COXPAHEHHUsI SHEPIUH, 3aKOH COXPAHEHUs HMITYJIbCA, 3aKOH COXPaHCHUS
3JIEKTPUYECKOTO 3apsijia, 3aKOH COXPAaHEHMs] MacCOBOrO 4HUCJa, MOCTyJaThl bopa,
3aKOH PaJIMOaKTUBHOIO pacmaja, Mpy 3TOM Pa3andaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €ro MaTEeMaTUYECKOE BBIPAXEHHE U YCIOBUS (TpaHMIlbl, OOJACTH)
IPUMEHUMOCTH;

ONpPEAEIATh HAMPABICHUE BEKTOPA UHAYKIIMA MAarHUTHOTO MOJIS MPOBOJIHUKA
C TOKOM, CUJIbl AMmepa u cuiibl Jlopenna;

CTPOUTh U OIMCHIBATh H300paKEHHE, CO3/1aBAEMOE IUIOCKUM 3€pKaioM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIEPUMEHTHI IO MCCIEAOBAaHUIO (PU3MUECKUX SIBJIEHUUA U
IIPOLIECCOB C HCIIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: NPU 3TOM
dbopMmynupoBaTh TpoONeMy/3agady M THUIOTE3Y Y4eOHOro  DKCIIEPUMEHTA,
coOupaTh YCTAHOBKY U3 NPEMJIONKEHHOI0 OOOpY/IOBaHUS, MPOBOJUTH OMbBIT U
bopMyIUpPOBaTh BHIBOJIBL;

OCYUIIECTBJISATH MPSIMbIE U KOCBEHHBIE U3MEPEHUS] (PU3NUECKUX BEITUYHH, NPU
TOM BBIOMPATHh ONTUMAJIBHBIA CIOCOO M3MEPEHUS W HWCIIOJIb30BATh W3BECTHBIC
METOBI OLIEHKH MOTPEITHOCTEN N3MEPEHN;

UCCJIEJIOBAaTh 3aBUCUMOCTU (DU3WUYECKUX BEJIMYUH C  HCIOJb30BAHUEM
OpsIMBIX HU3MEPEHHUI: MPU OSTOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHPOBATh
pEe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIWMYMH B BHUJE TAOJHUIl H
rpaduKoOB, JAeNaTh BHIBOABI MO PE3yIbTaTaM UCCIICIOBAHUS;

cobJro1aTh MpaBuia 0€30MacHOTO TPyJa MpPH MPOBEACHUM HCCICTOBAaHUMN B
paMKax y4eOHOro OHKCIEpUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKON W IMPOEKTHOM
JESTENHHOCTA C MCIOJIH30BAHUEM H3MEPUTENBHBIX YCTPONCTB U JAOOPaTOPHOTO
000py10BaHUS;

pemaTth pacu€THble 3a7a4d C SIBHO 3aJaHHOM (U3MUecKoll MOJenblo,
UCTIONB3YsI (PM3MUECKHE 3aKOHBI U IPUHITUIIBI, HA OCHOBE aHAM3a yCIOBUS 3a1a4u
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BEIOWpATh (PU3UYECKYIO MOJEINb, BBIJACIATh (PU3UUECKHE BEIUYUHBI U (hOPMYIIHI,
HEOOXOMUMbIe NI €€ PElIeHHs, TPOBOJUTh PACU€Thl U OIEHWBATH PEATbLHOCTH
TIOJTYICHHOT'0 3HAYCHUS (PU3NIECKON BEITUIHHBL;

penraTh Ka4eCTBEHHBIC 3a/1aUl: BBICTPAUBATH JIOTHYECKH HETIPOTHBOPECUUBYIO
IEMOYKY PACCYKICHUH C OMOpOH Ha HM3y4YeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(bU3UYCCKHE SIBICHUS,

UCTIIONIb30BaTh ~ TPHU  pEmIeHHMH  Y4eOHBIX  3aJad  COBPEMEHHBIC
nH(GOPMAITMOHHBIC TEXHOJOTHUHU JIJISl TIOUCKA, CTPYKTYPHPOBAHUS, HHTEPIIPETAITUN
U TIpE/ICTaBIICHUS] y4eOHON M HayYHO-TIONYJSPHONW WH(POPMAIUH, TOTYICHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUECKH aHATTU3UPOBATH MOJIYyYaeMy0 HH(OpMAITHIO;

OOBSICHATH TPHUHIUIIBI JCHCTBUS MAaIllUH, NPUOOPOB M TEXHUYCCKUX
YCTPOKMCTB, pa3nyaTh yCIOBUS UX OE30IMACHOT'0 HCIIOB30BAHUS B ITOBCEIHEBHON
KU3HU;

PUBOJIUTH MPUMEPHI BKJIAJIa POCCHUICKUX U 3apYOCKHBIX yUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUSA MO (PH3UKE B MOBCEIHEBHON KU3HU
JUTsl obecriedeHus: 6€30MacHOCTH MpU OOpaIeHUuu ¢ MPUOOpPaAMU U TEXHUYECKUMU
YCTPONCTBAMHU, JIJISi COXPAHEHUS 37]0POBBS M COOJIOCHUS HOPM JKOJOTHYECKOTO
MIOBEJCHUS B OKPYKAIOIIEH CPELE;

paboraTh B TpYIIEe C BBIIIOJHCHUEM pPa3IUMYHBIX COIHMAIBHBIX POJICH,
IUTAHUPOBATh pabOTy TPYIIbL, PalMOHAIHHO pACHPENeNsiaTh OO0S3aHHOCTU U
TUTAHUPOBATH JIEATEITLHOCTh B HECTAHJAAPTHBIX CHUTYAIUAX, aJIeKBAaTHO OICHUBATH
BKJIJT K&KJOTO U3 YYACTHUKOB T'PYIIIBI B PEIIICHUE pACCMAaTPUBAEMOM TTPOOIEMBI.
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TEMATHUYECKOE IINTAHUPOBAHUE
10 KIIACC

KonnuecTBo yacos DNeKTpOHHBIE
HaumeHnoBanue pa3aeiioB u TeM U poBbIe
Ne n/m P KoHTponbHbIE [IpakTHyecKkue (wip )
MIPOrPaMMBbI Bcero oOpa3oBaTeIbHbIE
paboThI paboThI
pecypchl
Paznen 1. DUSUKA U METOIbI HAYUYHOI'O ITO3HAHUA
bu6mmorexa [IOK
1.1 ®du3nKa ¥ METOIbI HAYIHOT'O TTO3HAHHMSI 2 0 0 httos://m.edsoo.ru/7fA1bf72
Hroro no pazgeny 2
Pasznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunematitia > 0 0 https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
22 Hurammica ! 0 0 https://m.edsoo.ru/7f41bf72
Bbu6nuoreka [JOK
2.3 3aKOHBI COXPAHEHHUS B MEXAHUKE 6 1 1 htts://m.edsoo.ru/7f41bf72
Hroro o pazueny 18
Paznen 3. MOJIEKYJIAAIPHAS ®U3NKA U TEPMOANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 0 1 bubnuotexa [JOK
' TeOpUH https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
32 OCHOBBI TEPMO A HAMHIH 10 L 0 https://m.edso0.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 0 0 bubnuoreka [IOK
' da30BbIe IEPEXOIBI https://m.eds00.ru/7f41bf72

30



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

Hroro no pazneny

24

Paznen 4. DJIEKTPO/IMHAMUKA

bubmuoreka [IOK
4.1 10
UeKTpoCTaTHia https://m.edsoo.ru/7f41bf72
49 IlocTosiHHBIN 351eKTpUUecKkuil ToK. Toku B 12 bub6mmorexa LIOK
' pa3IMYHBIX Cpenax https://m.edsoo.ru/7f41bf72
Hroro no paszneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68
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11 KJTACC

KonuuecTBo yacos DIIEKTPOHHBIE
HanmenoBanue pa3nienos u Tem (dposbie)
Ne n/mt KonTponbhbie [IpakTrueckue
IPOTPaMMBbI Bcero o0Opa3oBaTebHbIC
paboThl paboThI
pecypcsl
Paznen 1. DJIEKTPOJMHAMUKA
11 MaruauTtHoe nose. DJIeKTpOMarHUuTHas 11 1 3 bu6muoreka LIOK
' MHIYKIUS https://m.edso0.ru/7f41c97c
Uroro no pazgeny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHuyeckue 1 AIeKTpOMarHuTHbIC 9 0 1 bu6mmoreka [IOK
' Kosebanus https://m.edso0.ru/7f41c97¢
29 MexaHu4ecKHue U JIEKTPOMarHuTHhIE 5 1 0 bu6mmoreka [IOK
' BOJIHBI https://m.edso0.ru/7f41c97¢
bubmuoreka [IOK
2. 1
3 Onrica 0 0 3 https://m.edsoo.ru/7f41c97c
Htoro no paznemny 24
Pasnen 3. OCHOBBI CIIEIIMAJIBHOUM TEOPUU OTHOCUTEJIBHOCTH
OcCHOBBI CclieIMANILHON TEOPUHU bu6mmoreka [IOK
3.1 4 1 0
OTHOCUTEIBHOCTH https://m.edsoo0.ru/7f41c97c
Htoro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
bubmuoreka [IOK
4.1 7
DneMEeHTHl KBAaHTOBOW ONITUKU 6 0 0 httos://m.edsoo.ru/7f41c97c
4.2 Crpoenue atoma 4 0 0 bu6mmoreka [IOK
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bubmuoreka [IOK

4, A
3 TOMHOE AnpO > 0 0 https://m.edsoo.ru/7f41c97c
Htoro no pazneny 15
Pazgen 5. 9JIEMEHTbBI ACTPOHOMMUWU U ACTPODPU3ZUKHA
bubmuoreka [IOK
A 7 1
) DJeMEHTBI aCTPOHOMHUU U aCTPO(PU3UKH 0 httos://m.edsoo.ru/7f41c97c
Hroro mo pazneny 7

Paznen 6. OBOBJAIOLIEE TIOBTOPEHUE

6.1 O06o061aroriee NTOBTOPCHHE 4 1 0 Eg{iﬁjﬁf{ﬁ)ggﬁ £41607c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB T10 [TPOTPAMME 68 5 7
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YYEBHO-METOAMYECKOE OBECIIEHEHUE
OBPA30OBATEJIbBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJISI YHEHUKA

» Guzuka, 10 kinace/ Msikues I'. 4., byxosues b.b., Corckuit H.H. oz
penakmueii [lapbenteeBoit H.A., AknmonepHoe o0mecTBo «M31aTenbCTBO
«IpocsemieHue»

» ®usuka, 11 kimace/ Msxkuwes I'.JI1., Byxosues b.b., Hapyrun B.M. nox
penaknueit [lapbenrreBoit H.A., AkironepHoe o61ectBo «M31aTenbCTBO
«IIpocseuienue»

METOANYECKNE MATEPHAJIBI U YUUTEJIA

Coopnuk 3aga4y PeimkeBuy A.I1.

HUDPOBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCHI CETU
NHTEPHET

bu6nmoreka [1OK https://m.edsoo.ru/7f41c97c
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