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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke 0a30BOTO ypOBHS Ha YPOBHE CpPEIHEr0 OOIIEero
oOpa3oBaHusl pa3paboTaHa Ha OCHOBE IOJIOKEHUW U TpeOOBaHUN K pe3ylbTaTaM
OCBOGHHUSI OCHOBHOM 00pa3oBaTenbHONW Nporpammsel, mpencTtaBieHHbx B DI'OC
COO, a Ttakxe c yuéroM (enepanbHO paboueld MporpaMMbl BOCHUTAHUS U
KOHIIEMINKM TpenoAaBaHus ydeOHoro mpenmera «Pusuka» B 00pa3oBaTeNbHBIX
opranuzanusx Poccuiickoit @enepannu, peaanu3yonux OCHOBHbIE 00pa3oBaTeIbHbIC
IPOTrPaMMBL.

CopmepxaHue TmporpaMMmbl 1O (HU3MKE HampaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHON KapTHHBI Mupa oOyuatonuxca 10—11 kimaccoB mpu odydueHun
ux (¢u3uke Ha 0a30BOM YpOBHE HAa OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO MOJXOJA.
[Iporpamma no ¢usuke coorBercTByeT TpeboBanusmM GI'OC COO k miaaHupyeMbIM
JUYHOCTHBIM, IPEIMETHBIM M METANpEAMETHBIM pe3yjbTaTaM OOyuYeHHUs, a TaKKe
YUUTBIBAET HEOOXOAMMOCTbh peaM3allii MEXIPEIMETHbIX CBSI3ed (QPU3UKH C
€CTECTBEHHO-HAYYHBIMM YYEOHBIMHM NpeaMeTaMu. B Hell onpeaenstoTcsi OCHOBHbBIE
e U3yuyeHus: QU3MKU Ha YpOBHE CpeAHEro oOuiero oopazoBaHus, MJIaHUPYEMbIE
pe3yJIbTaThl OCBOCHMSI Kypca (PU3MKH: JTUYHOCTHBIEC, METANPEAMETHBIE, PEAMETHBIE
(Ha 6a30BOM ypOBHE).

[Iporpamma 1o gpu3MKe BKIFOYAET:

e IIJIJAHUPYEMbIE PE3yJIbTaThl OCBOCHMS Kypca (pu3umku Ha 0a30BOM YpPOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YIbTAThl IO roJlaM O0yUYEHUS;

e cojepkaHue yaeOHoro npeamera « Pu3nkay 1o rojaMm oO0ydeHusl.

®du3rka Kak Hayka o HanOosiee OOMIMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KAYECTBE
y4eOHOro npeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHCTEMY 3HAHUU 00
okpyxatomeM wmupe. IlkonpHBI Kypc GU3MKH — CHCTEMOOOpa3yIOImUi s
€CTECTBEHHO-HAYUHbBIX YUE€OHBIX MPEAMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEKAT
B OCHOBE MPOIIECCOB W SIBJICHUN, W3y4ae€MbIX XHUMHEH, Ouoiorueu, (Hpuanyeckoi
reorpadueit 1 actpoHoMuei. Mcrnonp30BaHne U aKTUBHOE TPUMEHEHUE (PU3NYECKUX
3HAHWM OMpeAeNsieT XapakTep U pa3BUTHE Pa3HOOOpa3HbIX TEXHOJOTMH B cdepe
JHEPreTUKH, TPAHCIIOPTa, OCBOECHMUS KOCMOCA, IOJYYEHUS HOBBIX MAaTEpUaiOB C
3aJJaHHBIMU CBOMCTBaMH M Jpyrux. V3ydenue (Qpu3mku BHOCHUT OCHOBHOW BKJIAJ B
dbopMHpOBaHHE  €CTECTBEHHO-HAYYHOM  KapTUHBI Mupa oOydyarouuxcs, B
dbopMHpOBaHHE YMEHHUI NMPUMEHATh HAYYHBIA METOJl MO3HAHUSI MPU BBITOJHEHUU
UMU Y4eOHBIX UCCIIEIOBaHUI.

B ocHOBYy kypca pu3uku st ypOBHSI CPEHETO 00IIero 00pa3oBaHUs MOJOKEH
pAA UIeH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHHUS.

Hoes yenocmmocmu. B COOTBETCTBUM C HEM Kype SBISICTCS JIOTHYECKU
3aBEpPIIEHHBIM, OH COACPKUT MaTepuan U3 BCEX pa3iesioB (PM3MKH, BKIIOYAET Kak
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHOMN (DU3UKH.
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Hoes ecenepanuzayuu. B CcOOTBETCTBUM C HeW Marepual Kypca (U3UKH
o0benuHEH BOKpPYr (¢u3nueckux Teopuil. Bemymmm B Kypce  sBIseTcs
dbopMupoBaHUE MPEACTABICHUNH O CTPYKTYPHBIX YPOBHSAX MAaTEpHH, BEIIECTBE U
nouie.

Hoes eymanumapuzayuu. EE peanuzanms Tmpeanosaraet HCIOJIb30BaHUE
TYMaHUTapHOTO TMOTEHIMaNa (U3NYECKOM HAyKH, OCMBICICHHE CBA3M Pa3BUTHUSA
¢u3uKH ¢ pa3zBUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKIUMHU, HPABCTBEHHBIMU U
AKOJIOTMYECKUMHU MTPOOIEMAMHU.

Hoes npuxnaonoii nanpasnennocmu. Kypce dusuku npeamnoiaraet 3HaKOMCTBO C
IIUPOKUM KPYrOM TEXHUYECKUX M TEXHOJOTUYECKUX MPUIOKEHUN H3YUEHHBIX
TEOPUH U 3aKOHOB.

Hoes osxonoeuzayuu  peanusyercsi TMOCPEACTBOM  BBEIECHUS  3JIEMEHTOB
COJEpKaHUsl, MOCBSAIIEHHBIX 3KOJOTHYECKUM IpoOJieMaM COBPEMEHHOCTH, KOTOPBIE
CBSI3aHbl C Pa3BUTHEM TEXHMKHM WU TEXHOJIOTUH, a Takke OOCYXIEHHus Npodiem
PaLMOHAIBHOIO MIPUPOIONOIB30BaHUS U SKOJIOTHUECKONH O€301MaCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEJAHEro OOLIEro
oOpa3oBaHus SBIAIOTCS (uU3HUecKue Teopud ((popMuUpoBaHHE NPEICTABICHUA O
CTPYKTYpe MOCTPOEHUs (PU3NYECKON Teopuu, poiu (yHIaMEHTAIbHBIX 3aKOHOB U
IPUHIMIIOB B COBPEMEHHBIX MPEICTABICHUAX O MPUPOJE, TPAHULAX IPUMEHUMOCTH
TEOPHA, ISl ONIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLECCOB).

CHCTeMHO-AESATENbHOCTHBI TOJAXO0Jl B Kypce (U3HKU PpPEaU3yeTcs MpexIe
BCETO 3a CYET OpPraHMU3alUU SKCIEPUMEHTAIBHON JESITeNIbHOCTH oOyuarommxcs. Jis
0a30BOro ypoBHs Kypca (DU3MKHM — 3TO MCIOJIb30BAHHE CUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIaOOPaTOPHBIX pabOT, KOTOpPhIE B MPOrpaMMe
no ¢u3nke OObEIWHEHbI B OOIIMKA CIHUCOK YYEHUYECKUX MPAKTUUYECKUX PpPadoT.
Boigenenre B yKa3aHHOM [epeyHEe JabopaTOpHBIX padOT, MPOBOJUMBIX JIs
KOHTPOJISI U OLEHKH, OCYILECTBISETCS y4aCTHMKaMHU oOpa3oBaTeNbHOTO Ipoliecca
UCXO/JI1 U3 OCOOCHHOCTEH TJIaHUPOBAHMS M OCHaIIeHUs kaOunera pusuku. [Ipu sTom
o0ecrieunBaeTcs OBJIaJIEHUE OOYYaAIOIUMUCS YMEHUSIMU TPOBOJUTH KOCBEHHBIE
U3MEpPEHHUsI, UCCIEAOBAHMS 3aBUCUMOCTEH (DU3MUECKUX BEJIMYMH M TOCTAHOBKY
OTBITOB TI0 MPOBEPKE MPEATIOKEHHBIX TUIIOTES.

bosnbiioe BHUMaHHE YIEISETCs PEIIECHUI0 PACUETHBIX M KAYECTBEHHBIX 3a/]ady.
[Tpu 3TOM A1 pacy€THBIX 3aJa4 MPUOPUTETOM SIBIISIIOTCS 337a4d C SBHO 3aJaHHOU
bu3nUecKkol MOJENbl0, TO3BOJSIONIME NPUMEHSATh HW3Y4YEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3jefia Kypca, TaK M WHTErpUpys 3HAHUSA U3
pa3HbIX pa3fenoB. /(s KauecTBEHHBIX 3a/lay MPUOPUTETOM SIBIIAIOTCS 3aJaHMs Ha
OO0BSICHEHHE MPOTEKaHMs PUINUECKUX SIBJICHUN U MPOLIECCOB B OKPYKAIOIIEH KU3HHU,
TpeOytomue  BbIOOpa  (U3MUECKOW  MOJEIM  JJIS  CHTyallud  TMPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.



B cootBercTBuM ¢ TpedoBanusMu GI'OC COO k maTepuaibHO-TEXHUYECKOMY
o0ecrniedyeHno yuyeOHOro mporecca 0a30BbIH YPOBEHb Kypca (U3MKM Ha YpOBHE
cpemHero oOmiero o0pa3oBaHUSA JOJKEH H3y4aThCS B YCIOBUSAX MPEIMETHOTO
kaOuHeTa (U3UKU WIM B YCJIOBHUSIX MHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 IuKia. B kaOuHeTe (GU3HKK JOMKHO OBITH HEOOXOAUMOE
nabopaTopHOoe 000pyI0OBaHUE JIJIsl BHITOTHEHHS YKa3aHHBIX B IIporpamMme 1o (pusuke
YUEHUYECKUX MPAKTUIECKUX PadOT U JEMOHCTPALMOHHOE 000pyI0BaHUE.

JlemMoHCTpanlMOHHOE ~ OOOpyaoBaHHe (GOPMHUPYETCS B  COOTBETCTBHH  C
OPUHIIMIIOM  MHUHUMAJIBHOM  JIOCTATOYHOCTH W OOECHeYMBaeT  IMOCTAHOBKY
NEPEUUCICHHbIX B TMporpaMme MO (U3MKE KIIOYEBBIX JIEMOHCTpaluil s
WCCJICIOBAHMUSI  W3Y4aeMbIX  SBJICHUH W TIPOIECCOB, OMIUPUUYCCKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TIPUMCHCHHM.

JlabopaTopHoe o0OopyaOBaHHE [JIi YYEHHYECKUX TMPAKTUYECKUX padoT
dbopmupyeTcss B BUIE TEMATHMUYECKHMX KOMILUIEKTOB W OOecleuuBaeTcs B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOywaromuxcsi. TemaTuueckue KOMIUICKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJDKHBI OBITH TOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITM(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
MU3MEPUTENBLHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOPATOPHUH.

OCHOBHBIMHU TEJIIMHU U3yUeHUs] PUZUKHU B 001IeM 00pa30BAHUU SBJISIFOTCS:

e (opmMupoBanme wuHTEpeca HW CTPEMJICHHS OOYYAIOMUXCS K HAYYHOMY
U3YUYCHUIO TPUPOJIBI, Pa3BUTHE WX HWHTCIUICKTYaJbHBIX M TBOPYCCKUX
CIIOCOOHOCTEI;

e pa3BUTHE NPEJCTABICHUA O HAYYHOM METOJIe MO3HAHUS U (HOPMHUPOBAHUE
MCCJIEI0BATENILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opMupoBaHME HAYYHOTO MHPOBO33PCHUS KaK Pe3yJbTaTa U3yUYeHUS OCHOB
CTpOEHUS MaTepuH U PyHIaMEHTAIBHBIX 3aKOHOB (DH3HKU;

e (opMupOBaHNE YMEHHUIN OOBSICHATH SBJICHUS C HCIOJIb30BaHHEM (hU3NUSCKUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

e (opmupoBaHue mnpeACTaBICHUN O poind GU3UKKA IS Pa3BUTUA APYTHUX
CCTECTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH.

JlocTmkeHne 3THX Ienedl obecrednBaeTcs pEIIeHHEM CIIeAYIONMX 3a7ad B

mpoliecce u3ydeHus Kypca GU3NKN Ha yPOBHE CPETHETO O0IEro 00pa30BaHuUs:

e TMpuOOpEeTEeHNEe CUCTEMBbI 3HAHHUI 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHAX, BKIIOYas MEXAaHHWKY, MOJICKYJSIpHYIO  (PH3HUKY,
AJIEKTPOIUHAMUKY, KBAHTOBYIO (PU3HUKY M 3JICMEHTHI aCTPO(PU3UKH;

e (opmMupoBaHuEe yMEHUH MMPUMEHSATH TCOPETHUCCKUE 3HAHUS JUISI OOBSICHCHHUSI
(bU3NYEeCKUX SBICHUN B MPUPOJIC U IS MPUHATUS MPAKTHIECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;



e OCBOEHHE CIOCOOOB pEIICHUS PA3IUYHbIX 33Jad C SIBHO 3a/JIaHHOU
¢usznyeckoil Moaenblo, 3a7ad, [OAPA3yMEBAIONINX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOEINH, aIeKBaTHON YCIOBHM 33/1a4H;

e TMOHMMaHHE (UBMYECKUX OCHOB W TPUHIIMIIOB JCHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSIHUS Ha OKPYKAIOILIYIO
cpeny;

e OBJAJCHUE METOJAMU CaMOCTOSITEIIBHOIO IJIAHUPOBAHUS M NPOBEICHUS
bu3NYeCKUX SKCIEPUMEHTOB, aHANIM3a M MHTEpHpeTaluy HH(pOpMAaIHH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHHE€ YCJOBHUH JUIsl Pa3BUTUS YMEHHH MPOEKTHO-UCCIEI0BATENbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusyuyenue ¢usuku (0a30BbIii ypOBEHb) Ha YpPOBHE CPEIHEr0 OOLIETro
oOpazoBanus otBouTcsi 136 vacoB: B 10 kinacce — 68 yacoB (2 yaca B Hezenio), B 11
KJjacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamme 1o (U3MKE TIEpeueHb JIA0OPATOPHBIX U
NPaKTUYECKUX paboOT SBISAETCI PEKOMEHIOBAHHBIM, YYUTEIb JIETAET BBIOOP
IPOBEICHUS JIADOPATOPHBIX pabOT U OMNBITOB € YYETOM HUHAMBUIYATBHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COJEPKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUS

®usuka — HayKa o0 npupoje. Haydnsle METONBI MO3HAHUS OKPYKAIOIIET0 MUPA.
Ponb skcnepumMeHTa M TEOPUM B NPOLIECCE IMO3HAHUS NMPUPOJBI. DKCIEPHUMEHT B
busuke.

MogenupoBanue (QU3NYECKUX SIBICHUNM W mpoueccoB. HayuHble THMIOTE3BI.
®dusnueckre 3aKOHbl M TEOpPUM. ['paHUIBl MPUMEHUMOCTH (PU3MYECKHX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb 1 MmecTo (pu3uku B popMUPOBAaHMU COBPEMEHHOW HAYYHOU KAPTUHBI MUPA,
B [IPAKTUYECKOU IEATEIIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble ¥ HU(PPOBBIE UBMEPUTETBHBIE PUOOPHI, KOMIIBIOTEPHBIE TATUYUKU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe aBkeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBIXKCHUSI.
Cucrema otcu€ra. Tpaekropus.

Ilepemeliienne, CKOpOCTh (CpeaHsie CKOPOCTh, MTIHOBEHHAsl CKOpPOCTb) U
YCKOPEHUE MaTepHaJIbHOM TOUYKHM, MX MPOEKIMH HAa OCHU CHUCTEMbl KOOPAUHAT.
CroxeHune nepeMeleHn U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE TMPSMOJIMHEWHOE JBmkeHue. [paduku
3aBUCHUMOCTH  KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, NyTH U MEpeMEIICHHUS
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOosHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBosnmHeHOE ABMKEHHE. [[BUKEHNE MATEPUAIBHOW TOYKH IO OKPYKHOCTH C
MOCTOSSHHOM II0 MOJYJIKO CKOPOCTBIO. YTIJIOBasgs CKOPOCTb, JMHEWHAs CKOPOCTb.
[lepuon u yactora obparieHus. LleHTpocTpeMUTENHbHOE YCKOPEHHE.

TexHuyeckue YCTpOHCTBA M MPAKTUYECKOE TMPUMEHEHHUE: CIUJIOMETP,
JBI>KCHUE CHAPSIOB, IIEMTHbIE U PEMEHHBIC TIepeIadn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KUHEMATHYECKUX XapaKTEPUCTHK
JBH>KCHUSL.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

Habnronenne nBmwkeHUs Tena, OpPOIIEHHOTO IOA YyIioM K TOPU30HTY U
TOPU30HTAJBHO.

N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.
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HamnpaBnenue CKOpOCTH IPU IBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sakcnepumenm, nabopamopmsie pabomul

N3ydyeHrne HEpaBHOMEPHOTO ABHMXKEHHUSI C LEJBbI0 OMPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUS MEXAY IYTAMH, HPOWICHHBIMU TEJIOM 3a
MOCJICIOBATEIbHBIC  PABHBIE MPOMEXKYTKA BPEMEHUM IMPU PABHOYCKOPEHHOM
JIBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHne nBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yuyenue aBuxKEeHUS Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  oTHOcuTenbHOCTH [ 'anwmies. ITepBeiii  3akoH  HeroToHAa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipuniun cyneprno3unuu cui. Bropoit 3akon HeroToHa 1151
MaTepuaibHON TOUKU. TpeTunii 3akoH HbroTOHA 17151 MaTepuaIbHbIX TOYEK.

3akoH BceMUpHOTO TAroteHus. Cuna tsoxectu. [lepBas kocMHuuecKas CKOPOCTb.

Cwuita ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Buabl TpeHus (mokosi, ckoibxkeHus, kaueHusi). Cuna tpenus. Cyxoe
Tpenue. Cuna TpeHHs] CKOJIBKEHHS M cuiia TpeHus nokos. Kosddumuent tpenus.
Cuiia conpOTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJIKOCTH UIIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE IBHKEHHE a0COJIFOTHO TBEPAOrO Tea.

MOMEHT cCuiabl OTHOCHTEIBLHO OcH BpamieHus. [liedo cumbel.  YcnoBud
paBHOBECHUS TBEPIOIO TEJIA.

TexHuyeckne yCTpONCTBA W NPAKTHUYECKOE MPHUMEHEHHE: MOJIIUITHUKHY,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpUUU.

CpaBHeHUE MacC B3aMMOJICHCTBYIOIIUX TEJ.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAeOpMaliui.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3yuenne nBuxeHust OpycKa 1Mo HaKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHUKAKOIIUX B MPYKHUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIivH.

HccnenoBanre ycnoBUil paBHOBECHS TBEPAOTO TEJIA, UMEIOILIETO OCh BPAICHUSI.

Tema 3. 3akonsl coxpanenus 6 Mexanuke
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Nmnynbc MarepuaibHOM TOUKM (Tena), CHCTEMbl MaTEpPHUANbHBIX TOYEK.
NmMnynbe cuibl M U3MEHEHUE HMIYJibca Tela. 3aKOH COXPAHEHUs HMITyJbCa.
PeakTuBHOE NBUKEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass »Heprusi MaTepualbHOM TOukd. Teopema 00 H3MEHEHHH
KUHETUYECKOUN YHEPTUMU.

[TorenuunansHast sHeprus. [loTeHnManbHas SHEPrus yrnpyro aeGopMupoOBaHHON
npyxxuHbl. [loTeHIManbHas SHEpPrus Teaa BOJIU3HU MOBEPXHOCTU 3EMITH.

[loTeHimanbHble U HEMOTEHIUATbHBIE CUITbl. CBSI3b Pa0OTHI HETIOTEHIIUATBHBIX
CUJI C H3MCHEHHEM MEXAaHWYECKOW SHEPTrMU CHUCTEMBI TE€J. 3aKOH COXPaHEHUs
MEXaHHYECKON JHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHH4eCKUe YCTPOWCTBA U ITPAKTUUYECKOE NPUMEHEHHE: BOAOMET, KOIIED,
MIPY>KUHHBIN [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexo NOTEHIIMATBLHON YHEPTUU B KHHETUYECKYIO U 0OPaTHO.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3yuenne aOCOMIOTHO HEYNPYroro yjaapa ¢ TOMOIIbIO ABYX OJMHAKOBBIX
HUTSIHBIX MAsSTHUKOB.

UccnenoBanue cBsi3u pabOThI CUJIBI C M3MEHEHHEM MEXAHUYECKOW SHEpPruu
TeJIa Ha IPUMEPE PACTSKEHUS PE3UHOBOIO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOAUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U HMX OIBITHOE
o0ocHoBanue. bpoyHoBckoe ngBuxkenue. [uddys3us. Xapakrep [BHKEHUS U
B3aUMOJEHUCTBUS YaCTHULL BelIeCTBA. MoJeNnu CTpOEHHUS Tra30B, KUJIKOCTEU U TBEPABIX
Tel U 00BSICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE ITUX Mojesei. Macca u pa3Mepsl
Monekyi. KonnuectBo BemiectBa. [locTtostHHas ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u e€ usMepenue. lllkana Temmneparyp
[enbcus.

Mopens uaeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJSPHO-KUHETUYECKOU
TEOpUM WJEATBHOTO Ta3za. AOCOMIOTHAas TeMIepaTrypa Kak Mepa CpeaHeu
KMHETUYECKOW SHEPrHM TEIJIOBOro NBMKEeHUs vactul] ra3a. lllkama temmeparyp
KensBuna. ['a3oBble 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. 3akoH
Hanprona. M30mporeccel B HaeanbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM BEILIECTBA.
['padmueckoe mpencraBieHe U30MPOLIECCOB: H30TEPMA, U30X0pa, u300apa.



TexHuyeckue yCTpoWCTBA M NPAKTUYECKOE MPHUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAIOIIME JUCKPETHOE CTpOEHUE BeliecTBa, GoTorpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUI.

OmnbITel 110 UM Py3un KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKA3bIBAIOIINE CYyILIECTBOBAHUE MEXMOJIEKYIISIPHOTO
B3aMMO/ICHCTBUSI.

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

OneIThl, WUIIOCTPUPYIOIIME YpPAaBHEHHE COCTOSHUS  HJACATBHOTO  rasa,
U30ITPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

Onpenenenne Maccbl BO3AyXa B KJIACCHOM KOMHATe€ Ha OCHOBE W3MEPEHUI
00bEMa KOMHATBI, 1aBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMHU COCTOSIHUS Pa3pekeHHOIO
rasa.

Tema 2. Ochoebl mepmoounHamuxu

TepMoauHamMuueckass cuctemMa. BHYTpeHHSS DHEpPrUs TEPMOIWHAMUYECKOU
CUCTEMBI U crocoObl €€ n3mMeHeHus. KonuuecTBo TeminoTsl U paboTta. BHyTpeHHss
SHEPrUs OJIHOATOMHOTO UJCAITBHOIO rasa. Bunbl TEeIIoNepeaaun:
TEIJIONPOBOJAHOCTh, KOHBEKIUS, W3JIy4Y€HUE. YJIelIbHas TEIJIOEMKOCTh BEIIECTBA.
KonudecTBO TEMIOTHI IPH TEIIONEpeaaye.

[lonsitue 00 anuabatHoM mpouecce. IlepBblii 3aKOH TEPMOAMHAMUKH.
[IpumeHeHue nepBOro 3akoHa TEPMOAMHAMUKHM K u3omporeccaMm. ['padpuyeckas
WHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepMoauHamMuku. HeoOpaTumMocTh MpoiieccoB B MPUpPO/IE.

TemnnoBblie MamuHbL. [[puHIUIBL TeHCTBHS TETUIOBBIX MaruH. [Ipeobpa3oBanus
PHEPruM B TEIUIOBbIX MamMHax. KoadduiueHt mnonesHoro AeMCTBUS TEMIOBOM
MamuHbl. [{ukn KapHo u ero ko3guiuueHT nojie3Horo AEHCTBUSA. DKOJOTUYECKUE
po0JIEMBbI TETIJIOIHEPTETUKH.

TexHu4ecKue YCTpOMCTBA UM  NPAKTUYECKOE TNPHUMEHEHHWE: JBUTaTellb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MeHeHue BHYTPEHHEW HHEPrud Teja IPU COBEPIICHUU pPAOOTHI: BBUIET
npoOKW W3 OYTBUIKM TIOJl JEUCTBHEM CXKAaTOTO BO3Ayxa, HarpeBaHue 3¢upa B
JaTyYHHOU TpyOKe MyTEM TpeHus (BUICOJEMOHCTPALIHS).

N3meHeHue BHYTpEeHHEH SHEpTrun (TeMIiepaTyphl) Teja Npu Terionepeaaye.

OnpIT M0 aAabaTHOMY PACHIUPEHHIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

9



Mopnenu napoBoil TypOWHBI, IBUTaTelsi BHYTPEHHET0 CropaHusi, peaKTUBHOIO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3oBanue u koHAeHcamus. VcmapeHue u kumneHue. AOCONIOTHAs U
OTHOCHUTEJIbHASI BJIAXKHOCTh BO3Jyxa. HacklmeHHbli map. YjenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KAIIEHUSI OT JaBJICHHUS.

TBépnoe teno. Kpucramiueckre u amopdHble Tena. AHU30TPOIMS CBOMCTB
kpuctaiuioB. Kuakue kpucramibl. CoBpeMeHHble Marepuanbl. llnaBneHue wu
KpUCTaJTM3aIus. Y IeJabHas TerioTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTMU MOJIYYEHHUS] COBPEMEHHBIX MATEpHUANIOB, B
TOM YHUCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBOMCTBA HACBIIICHHBIX NapOB.

Kunenuve npy moHWKEHHOM JIaBJIICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOmronenue HarpeBaHus U IJIABJICHUS! KPUCTATMYECKOTO BEIIECTBRA.

JleMoHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. DaekTpoauHaMuKAa

Tema 1. Inekmpocmamuka

DNeKTpu3anus Teil. DICKTPUUECKHUM 3apsia. J[Ba BHaA 2JIEKTPUUECKHUX 3aPSAI0B.
[TIpoBOIHUKH, AUPAEKTPUKH U TTOTYTPOBOJHUKN. 3aKOH COXPAHECHUS DIICKTPUUECKOTO
3apsaa.

B3aumoneiictBue 3apsaoB. 3akoH Kynona. TodeuHbId 3JIEKTPUUECKUM 3apsl.
Onektpuueckoe mnosie. Hanpsok€HHOCTh — 3iekTpuueckoro  moiid.  [IpuHumn
CYIIEPIO3ULIAN DJIEKTPUUECKUX T0JIek. JIMHUM HanpsKEHHOCTH SIIEKTPUUYECKOTO
OJISL.

Pabota cun snexkrpoctatudeckoro mois. [lorenman. PasHoCTh MOTEHITMATIOB.
[IpOBOIHMKM M JAUAIEKTPUKH B DJIEKTPOCTATUYECKOM Toje. JludmekTpuueckas
MPOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcatop. DIEKTPOEMKOCTh IUIOCKOTO KOHJAEHCATOpA.
DHeprus 3apsHyKEHHOr0 KOHAEHCATOPa.
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TexHuyeckue yCTpOWCTBA U IPAKTUYECKOE MPHUMEHEHHUE: JIIEKTPOCKOIL,
DIEKTPOMETP, dDJEKTPOCTaTHUECKash  3aluTa, 3a3eMJICHHE JJIEKTPOIPHUOOPOB,
KOHJICHCATOp, KONMPOBAJIBHBIN annapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

B3aumopenicTBre HAANEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE T0JIC 3aPSKEHHBIX TEl.

[IpOBOTHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTAaTUYECKAS 3aLIUTA.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTB 3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpPA OT IUIOMIAIN TUIACTHUH,
PACCTOSIHUSI MEXK]ly HUMU U IUDJICKTPUUECKON MMPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepenue 351eKTpOEMKOCTH KOHAEHCATOPA.

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

DJIEKTPUYECKUM TOK. YCIOBUS CYIIECTBOBAHUSL DJIEKTPUYECKOrO TOKAa.
Ncrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 y4acTKa LETH.

DJIEKTPUYECKOE  COMPOTUBIICHUE. Y AEIbHOE CONPOTUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MapaLICIIBHOE, CMEIIAHHOE COCTMHEHNE MPOBOIHUKOB.

PaGora osnexkrpuueckoro Toka. 3akoH  JDxoyns—Jlenma.  MoimHOCTH
AIEKTPUYECKOTO TOKA.

DNEKTpOJBIXKYIAsA CHJIA U BHYTPEHHEE CONPOTHUBJICHUE HCTOYHUKA TOKAa.
3akon Oma i1 MoJHOM (3aMKHYTO#) 25iekTpudeckoi nenu. KopoTkoe 3aMbIkaHue.

DJIEKTpOHHAs MPOBOJIUMOCTh TBEPABIX METaJIOB. 3aBUCUMOCTh
CONPOTUBJICHUSI METAIJIOB OT TemIiepaTypbl. CBEpXIpPOBOJIUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynpoBOHUKH. CobOcTBeHHas 151 MIPUMECHAS POBOJIUMOCTh
noynpoBoHUKOB. CBoicTBa p—N-nepexonaa. [lomynpoBoaHUKOBBIE TPHUOOPHI.

DJIEKTPUYECKHI  TOK B pacTBOpax W paciulaBax  dJIEKTPOJIHUTOB.
DNEeKTpOIUTUYECKas: AUCCOIUALNS. DIEKTPOIIH3.

DneKTpuuecKuil TOK B razax. CaMoCTOSITENbHBIN 1 HECAMOCTOSITEIbHBIN pa3ps/l.
Monnus. [1na3zma.

TexHuyecknue yCTpONCTBA UM MPAKTUYECKOE MPUMEHEHUE: AaMIIEpMETD,
BOJBTMETpP, pPEOCTaT, MCTOYHUKH TOKA, OdJICKTpOHArpeBaTeIbHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIBHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BaKyyMHBIN ITHOJ,
TEPMUCTOPHI 1 POTOPE3UCTOPHI, TOTYITPOBOTHUKOBBIN N0/, TATHbBAHUKA.

Jlemoncmpayuu

W3mepeHne Cuilbl TOKa U HaIIPSKEHUS.
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3aBUCUMOCTh COMPOTHUBJICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOIIAHN MOMEPEYHOr0 CEUEHUS U MaTepraa.

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpsiMmoe wu3MepeHue dieKTpoiBIKyIIed cuibl. KopoTkoe 3ambIkaHue
raJIbBAaHUYECKOTO 3JIEMEHTA U OIIEHKAa BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCUMOCTB CONPOTUBJIEHUS METAIIIOB OT TEMIIEPATYPBI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsia M IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabonul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne >IeKTPOJBHXKYIIEH CHIIBI MCTOYHUMKA TOKA U €ro BHYTPEHHETO
COIIPOTUBIICHHUS.

HaoGmroienue amexTpoiusa.

MexknpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 06azoBoro ypoBHs B 10 Kiacce OCyIIECTBISETCS C
yu4€TOM COAepXKaTeNbHBIX MEXIPEIMETHBIX CBSI3ed C KypcaMu MaTEMAaTHKH,
OHOJ0THH, XUMHH, Teorpadyu U TEXHOJIOTHUH.

Meocnpeomemnvie nowsmusi, CBSI3aHHBIE C HU3YYEHHUEM METOJIOB HAYYHOTO
MO3HAHUA: SIBJICHHE, HAy4YHBbIM (akT, Trumnore3a, (Qpuanyeckas BEJIMYMHA, 3AKOH,
TeopHsl, HAOIIOEHUE, SIKCIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pellieHHE CUCTEMbl YPaBHEHUM, TUHEHAas (QyHKLMS, napadoJia,
runepOosia, Ux rpa@uKd W CBOMCTBA, TPUTOHOMETpUUYECKHE (YHKIMU: CHUHYC,
KOCHUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI
Y UX MPOEKLUU HAa OCH KOOPAUHAT, CI0KEHHE BEKTOPOB.

buonocusn: MexaHnueckoe IBIKEHHE B XKUBOUM mpupone, nuddysus, ocMmoc,
TEMJI000MEH JKUBBIX OpPraHW3MOB (BBl TEIUIONEpEeadyn, TEIIOBOE pPaBHOBECHE),
IIEKTPUUECKHUE SIBJICHUS B )KUBOM MPUPOJIE.

Xumus: NTUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb
BEIECTBA, MOJISIPHAsA Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJI, )KUIKOCTEU U ra3oB,
AIIEKTPUUECKUE CBOMCTBA METANIOB, JIEKTPOIUTHYECKAs AUCCOLUALINS, TalbBaHUKA.

l'eoepaghus: BnaxXHOCTh BO3/IyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonocus: mpeoOpazoBaHUE JABMKEHUHN C UCTIOJIb30BAHUEM MEXaHU3MOB, YUET
TpPeHHsI B TEXHHUKE, MOAIIUITHUKYU, UCIIOIH30BaHNE 3aKOHA COXPAHEHHS UMITYJhCca B
TEXHUKE (pakeTa, BOJOMET U APYTHE), ABUTaTelb BHYTPEHHETO CrOpaHus, MapoBas
TypOWHa, OBITOBOM  XOJNOMWIBHHUK, KOHAWIIMOHEP, TEXHOJOTUU  MOJYYCHUS
COBPEMEHHBIX MAaTEepHaIIOB, B TOM YHCJIE HAHOMATEpUAIOB, M HAHOTEXHOJIOTHUH,
AIIEKTPOCTATUYECKAsl 3allUTa, 3a3eMJICHHE DJICKTPONPHUOOpPOB, KCEPOKC, CTPYHHBIN
NPUHTEP, DJIEKTPOHArpeBaTeNIbHbIE MNPUOOPBI, 3JIEKTPOOCBETUTENbHBIE MPUOOPHI,
rajibBaHUKa.
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11 KIIACC

Paznen 4. JaekTpoauHaMuKa

Tema 3. Maznummnoe noje. I1eKmMpOMAZHUMHAA UHOYKYUA

[TocTostHHBIE MarHUTHI. B3anMoOneNCTBUE MMOCTOSSHHBIX MAarHWTOB. MarHuTHOE
nosne. Bekrop mMarHuTHOM MHAYKUWH. [IpUHOMN CyIEepIIO3UIIMNM MAarHUTHBIX ITOJEH.
Jluauum wmarHuTHOM uWHAYKUMM. KapThHa JWMHUMA MarHUTHOM WHAYKUUM TOJS
MTOCTOSTHHBIX MAarHUTOB.

MarnutHoe T1oOJIe TPOBOJHHMKAa C TOKOM. KapThHa JMHUN HWHAYKIUU
MAarHUTHOIO MOJISI JUIMHHOTO MOPsIMOrO MNPOBOAHMKA W 3aMKHYTOTO KOJBLIEBOTO
MMPOBOJIHUKA, KaTyIIKU ¢ TOKOM. OmnbIT Dpcrena. BzanmoaencTsue MpoOBOHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuna JlopeHua, €€ MOIyJb U HampaBJICHUE. [[BUKEHUE 3apsyKEHHOW YacCTHUILIbI B
OJIHOPOJHOM MarHuTHOM noJie. Pabora cumel Jlopenua.

SIBeHne  dNEeKTpOMarHUTHOW WHAYKOMHM. [IOTOK BEKkTOpa MAarHUTHOU
WHIYKIUU. OJEKTPOABUKYIAS CHJIa MHAYKUHAHW. 3aKOH 3JIEKTPOMAarHUTHOM
uHaykunu @apanes.

BuxpeBoe anekrpuueckoe Toie. OJEKTPOABMXKYIIAs CWJa WHIAYKIUA B
MIPOBOJIHUKE, IBUKYIIEMCS TTOCTYIIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHnykTUBHOCTh.  SIBIEHME  CaMOMHAYKUMUH.  OJEKTPOABWKYIIAs  CHIIA
CaMOMHAYKIIHH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHndyeckue yCTpOMCTBA M IPAKTUYECKOEC NPUMEHEHHE: IOCTOSHHbBIC
MAarHUThl, 3JIEKTPOMArHUTHI, JIEKTPOABUTATEND, YCKOPUTEIIN JIEMEHTAPHBIX YaCTHII,
WHIYKIUOHHAS M€Yb.

Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3aumopencTere 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON MHIYKIMH.

[IpaBuiio Jlenna.

3aBUCHUMOCTb DJJIEKTPOJBWXKYILIEW CHJIBI MHAYKIHUH OT CKOPOCTH H3MEHEHUS
MAarHuTHOTO MOTOKA.
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SIBneHue caMOMHIYKIIMH.

Yuenuueckuii sakcnepumenm, nabopamopmsie pabomul

N3ydeHne MarHuTHOTO MOJISl KATYIIKU C TOKOM.

HccnenoBanue nedcTBHS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.
HccnenoBanue siBJICHUS 3JIEKTPOMArHUTHOM UHTYKIIUU.

Pa3nen 5. KoJsie0anus M BOJIHBI

Tema 1. MexanuuecKkue u 31eKMpPOMAZHUMHbLE KOJ1€0aAHUS

KonebGarenbnas  cucrema.  CBOOOIHBIE ~ MEXaHHWYECKHE  KoJeOaHUS.
["apmonnueckue konebanus. Ilepwon, dacrora, amrmutyga u ¢asza KoJeOaHW.
[IpyXMHHBIN MAaSATHUK. MareMaTUYeCKUH MAasATHUK. YPABHECHUE TaPMOHHYECKUX
kosebanuii. [IpeBpareHue sHepruu Npyu rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbupiii  KOHTYp. (CBOOOJIHBIE 3JIEKTPOMAarHUTHBIC KOJICOAHHS B
UJCANIbHOM KOJEOATeIbHOM KOHType. AHaJIorus MeXIy MEXaHWYECKUMH U
AIIEKTPOMAarHUTHBIMU  KosieOaHusiMu. Dopmyna TomcoHa. 3akoH coXpaHEHUs
SHEPrUM B UJICATbHOM KOJIEOATEIIbHOM KOHTYPE.

[IpencraBnenne o 3aTyXawIMX KoJieOaHUSAX. BBIHYKIIEHHbIE MEXaHUYECKHE
KojeOanus. Pezonanc. BeIHYK€HHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHHUs.

[lepemennpii  TOK. CHHYCOMIANBHBIA TEPEMEHHBIM TOK. MOIIHOCTH
NIEPEMEHHOIO TOKAa. AMIUIMTYZHOE€ W JEHCTBYIOLIEE 3HAYEHHWE CHJIbl TOKA U
HaIpsHKEHUS.

Tpancpopmarop. IlpousBoacTBo, mepenaya UM MOTPEOIEHUE AIEKTPUUECKOM
DHEPrur. DKOJOTUYECKHE PUCKH MpPHU MPOU3BOJCTBE 3ieKTposHepruu. KymbTypa
WCITIOJIb30BAHUS JIEKTPOIHEPTUU B MIOBCETHEBHOM KU3HHU.

TexHn4eckue YCTPOWCTBA M NPAKTUYECKOE MPUMEHEHUE: BJIECKTPUUYECKUU
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, JIMHUM JIEKTpOIepe1ay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB Kojie0aTeabHONH CHUCTEMbI (MPY>KUHHBIA WK
MaTeMaTUYECKHI MasSTHHK).

Habmonenue 3aTyxarommx KouieoaHmii.

HccnenoBanre CBONCTB BBIHYKIEHHBIX KOJI€OaHUIA.

HaOmronenue pezoHanca.

CB0OOOHBIE AIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuminorpaMMbl (3aBUCUMOCTH CUJIBI TOKAa U HANPSsKEHUS OT BPEMEHHU) IS
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu mOCHEIOBAaTENbHOM  COEIMHEHUU PE3UCTOpa, KATYLIKU
WHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopens TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul
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HccnenoBaHue 3aBUCUMOCTH NEPUOJA MAJbIX KOJeOaHMH Ipy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccenmenoBanre MEPEMEHHOIO TOKA B LIENH W3 MOCIEAOBATEIBHO COCAUHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbIE 6OIHbL

MexaHnudeckue BOJIHBI, YcloBusi pacnpoctpanenus. Ilepuoa. CkopocTb
pacnpocTpaHeHuss M JiauHa BoJiIHBL. [lomepedyHble W OpPOJOJBHBIE  BOJIHBI.
HuTepdepentus u qudpakius MEXaHUIECKIX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

OJIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUS M3JIy4YEHHs DJIEKTPOMATHUTHBIX BOJIH.
B3aumuasa opuentanus BektopoB E, B, V B snexrpomaruutHoii BonHe. CBolcTBa
AJIIEKTPOMATrHUTHBIX BOJIH: OTpPaXEHHE, IMpEeIOMIIEHUE, MNoJspu3auus, Audpakuus,
uHTepdepeHus. CKOpocTb 37EKTPOMAarHUTHBIX BOJIH.

[IIkana 3JIEKTPOMAarHUTHBIX BOJH. [IpuMeHeHWEe 3JEeKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIBI.

TexHu4ecKkue yCTpOWCTBA M IMPAKTUYECKOE NPUMEHEHHWE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIBTPa3BYKOBas JMAarHOCTMKAa B TEXHUKE M MEIULMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-nieys.

Jlemoncmpayuu

OOpa3zoBaHue U paclpoOCTPaHEHUE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

Habmoienue oTpakeHus: U NpeioMIICHHUsI MEXaHUUECKHUX BOJIH.

Hab6nronenue nnrepdepenunn n qudppakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGmroieHue CcBsI3U TPOMKOCTH 3ByKa W BBICOTBI TOHAa C aMIUIMTYAOH U
4acTOTON KoseOaHuil.

HccnenoBanre CBOWCTB 3JEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, MPEJIOMIICHHUE,
noJisipu3aiys, IMPpakuus, UHTEpPEpeHIIHs.

Tema 3. Onmuxa

['eomerpuueckas ontuka. [IpsMoiMHENHOE pacHpoCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHBI HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI oTpaxkeHusi cBera. [locTpoeHue u300pakeHUl B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHbI MPEJOMIIEHUSI cBEeTa. AOCOJIOTHBIA MOKa3aTellb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. lIpenenbHBIi yrojg mOJHOTO
BHYTPEHHETO OTPAKEHUS.

HMucnepcust cBera. CioXHBIN cocTaB 0enoro ceerta. LIger.
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Cobuparoniye u pacceuBaromue JuH3bl. ToHkas ruH3a. DOKYCHOE pacCcTOsTHUE
U ONTHUYECKas cujia TOHKOM juH3bL [locTpoeHne n300pakeHWi B COOHMpAIOUX U
pacceuBaromux JimH3ax. PopMyra TOHKOM JIMH3BL. Y BEJIMUCHUE, JaBAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKH.

BonnoBas ontuka. Matepdepenius ceeta. KorepeHTHbIe HCTOYHUKHU. Y CIIOBUS
HAOI0IEHUST MAaKCUMyMOB 1 MUHHUMYMOB B MHTEP(EPEHIIMOHHONW KapTUHE OT JIBYX
CHUH(a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakmus csera. JudpakunonHas pemeérka. Y cioBue HaOIIOACHHS TIaBHBIX
MaKCUMyMOB TMpU TMaJ€HUA MOHOXPOMATHYECKOTO CBeTa Ha JU(PaKIMOHHYIO
pEWETKY.

[lonspuzamus ceera.

TexHuueckue yCTpONCTBA W MPAKTUYECKOE MPUMEHEHHE: OYKH, JIyma,
¢doToanmnapart, MPOESKLMOHHBIN anmapaT, MUKPOCKOII, TEIECKOII, BOJOKOHHAs ONTHKA,
T pakUOHHAs PEIETKA, TOIIPOU.

Jlemoncmpayuu

[IpsAMOMHENHOE pacpOCTPAHEHHUE, OTPAXKEHWE W TNPEIOMIICHHE CBETA.
OnTuyeckre mpudOpBHI.

[TonHOE BHYyTpEeHHEE OTpakeHue. Moiesnb CBETOBOA.

HccnenoBanue cBONCTB N300pakeHU B JIMH3aX.

Mopenu MuKpocKkona, TeJIeCKona.

HaOmronenune natepdepeHinu ceera.

HaOmronenue audpakiuu cBera.

HaGmronenne nucnepcuu cBera.

[TosyueHue cuekTpa ¢ MOMOIIBI IPU3MBI.

[Tony4yenue ciekTpa ¢ MOMOMIbIO AUPPAKIUOHHON PEIIETKH.

HabGnronenue noasipu3aluuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul

M3mepeHne rnokasaTess peJoMIIEHHs CTEKIIA.

HccnenoBanne CBOMCTB H300paKEHUH B JTMH3AX.

HaOmronenue nucnepcuu cBera.

Pa3znesn 6. OCHOBBI CIeNIHAJIBHON TEOPUHM OTHOCUTEILHOCTH

I'panuLBbl IPUMEHUMOCTH KJIACCUYECKOM MexaHUKHU. IlocTynarsl crienuanbHOU
TEOPUH OTHOCUTEIIBHOCTU: WHBAPUAHTHOCTH MOXYJSI CKOPOCTH CBETAa B BaKyyMe,
MIPUHITUIT OTHOCUTEIBHOCTH DUHINITEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEIJIEHUE BPEMEHM U COKpAICHUE
JUTUHBI.

DHEprus U UMITYJIbC PEIITUBUCTCKON YaCTHUIIBI.

CBsi3bp Macchbl C PHEPrued M UMITYJIbCOM PEISTUBUCTCKONW YACTUIIbI. DHEPIHs
MOKOSI.
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Paznen 7. KBanTtoBasi pusuka
Tema 1. Inemenmul K6AHMOBOU ONMUKU
®otonbl. Popmyna [lnanka cBs3u sHeprun GOTOHA C €0 YACTOTOM. DHEprus u
UMIYJIbC GOTOHA.
OtkpeiTe U ucciuenoBanue gorodddexra. Onbitel A. I'. CroneroBa. 3aKOHbI

dotorpdexra. YpaBHenue OuHmTeitHa mna ¢pororddexra. «KpacHas rpanuiiay
dboTtorpdexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpOWCTBA U MPAKTHUUECKOE NPUMEHEHHE: (POTORIEeMEHT,
dboToaTYMK, CoJIHEUHAasi OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oT0o3(PheKT HA YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

Ceeroguon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pezepdopnia mo paccessHuiO o -4acTHII.
[Tnanerapnas moxens atoma. [loctynarsl bopa. M3nyuenue u nornomienne GOTOHOB
IIpU [IEPEXO0JI€ aTOMa C OJTHOTO YPOBHS d3HEPruu Ha apyroi. Buasl cnektpoB. CriekTp
YpOBHEHN SHEPTUHU aToMa BOJAOpO/a.

BosHoBeIe cBoiicTBa ywactuul. Bosubl ge bpoiins. KopnyckylisipHO-BOITHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHn4eckue yCTpOMCTBA U NMPAKTUYECKOE MPUMEHEHUE: CIEKTPAIIbHBIN aHAJIN3
(cexTpockoI), 1a3ep, KBAaHTOBbII KOMIBIOTED.

Jlemoncmpayuu

Mopnens onsita Pesepdopra.

OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.

Habmoienue nuHeRvaThiX COEKTPOB U3ITyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonivl

Hab6nronenue mMHeyaToro CekTpa.

Tema 3. Amommnoe a0po

OKCIEPUMEHTHI, JOKa3bIBAIOIIUE CJIOKHOCTh CTpoeHus sapa. OTKpbITHE
panuoakTuBHOCTU. OnbITHl Pezepdopaa mo onpeaesieHuo coctaBa paguoakTUBHOTO

usnydenus. CBoiicTBa anbda-, 6eTa-, raMMma-u3iaydeHus. BiusHue paaioakTUHBHOCTH
Ha KMBbIE OPTaHU3MBL.
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OTtkpbiTHe TpoTOHA W HeWTtpoHa. HykinonHas monens sapa ['eitzenOepra—
NBanenko. 3apsa sapa. MaccoBoe yucio sapa. M30Tormsl.

Anbda-pacnian. DNEKTPOHHBIM W TMO3UTPOHHBIM  OeTa-pacmaa. ['amma-
U3JIy4deHHE. 3aKOH PaJIMOAKTHUBHOIO paclaja.

DOHeprus CBA3U HYKJIOHOB B sifpe. SnepHble cuibl. Jle@ekT Macchl sapa.

Snepnsbie peakuuu. [lenenue u cuHTe3 A€p.

SAnepuwiii peaktop. Tepmosnaepubiii cunTe3. [IpoOnemMbl U NEPCHEKTHUBBI
AJIEPHOM SHEPTETUKHU. JKOJOTMYECKHUE aCTIEKThI AIEPHON SHEPTETHUKHU.

OneMeHTapHble yacTulbl. OTKpBITHE TO3UTPOHA.

MeTobl HaOIIOIEHUS M PETHCTPAIMK 3JIEMEHTAPHBIX YACTHII.

@dyHaMeHTalbHbIE B3aUMOAEHCTBUA. EAMHCTBO PU3NUYeCKON KapTUHBI MUPA.

TexHuyeckue yCTpOWCTBA M NPAKTUYECKOE NMPUMEHEHHE: JO3UMETp, Kamepa
BunbcoHa, siaepHblil peakTop, aToMHasi 0omoa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOIINX YaCTHULL.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

HccnenoBanre TpeKOB YacTHUIL (M0 TOTOBBIM (OTOrpadusim).

Pa3zgea 8. DiieMeHTBI aCTPOHOMMHU M aCTPOPU3HKHU

Otanbl pa3BUTHUS acTpoHOMUU. [IpukiagHOE W MUPOBO33PEHUECKOE 3HAUYCHUE
aCTPOHOMUH.

Bun 3Bé3nHoro Heba. Co3Be3nus, sipkue 3BE3/bI, IJIAHETH, UX BUIUMOE
JIBUKEHHE.

CosiHeuHas cucrema.

Connne. ConHeyHast akTUBHOCTb. MicTouHuk sHeprun ComHila 1 3BE31. 3BE3bI,
WX OCHOBHBIC XapaKTEPUCTUKHU. JluarpaMma «CHEKTPaIbHBINA KJIACC — CBETUMOCTbY.
3BE31bI TJIABHOW MOCJIEAOBATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTBY IS
3BE3] TJIABHOW TOCJIENOBATENBHOCTH. BHyTpeHHee cTpoeHue 3BE3n. COBpEMEHHBIE
MIPEJICTaBJICHUS O MPOUCXOXKACHUU W dBosronnM CojHIla W 3BE31. ODTallbl KU3HU
3BE3I.

Mneunsiii [lyte — Hama Danaktuka. [lonmoxenue u nBuxenHue CoiHIa B
lNanaktuke. Tunsl ramaktuk. Paguoranaktuku u KBasapbl. UEpHBIE ABIPBI B sAapax
rajakTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa06ma. Pa3Oeranue raiakTuk.
Teopus bonporo B3psiBa. PenmmkToBO€ U3iyyeHue.

MacirabHas ctpykrypa Beenennoit. MertaranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus
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HabGnrogenusi HEBOOPYXKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMIBIOTEPHBIX
MPWIOKEHUN 71T ONPEACIICHUS TOJIOKEHUSI HEOSCHBIX OOBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1us CeBEepHOro MOyIIapus U IPKUE 3BE3IbI.

HaGmronenus B Teneckon JIlyHsl, mutaneT, Mitednoro Ilytu.

O60o01maromee MOBTOPEHUE

Pounb pu3uKy 1 aCTPOHOMHUH B 5KOHOMHYECKOH, TEXHOJIOTUYECKON, COLIMaIbHON
U 3TUYECKOU cdepax JAesTeTPHOCTH YeJIOBEKa, POJIb M MECTO (PM3UKU M aCTPOHOMHUU
B COBPEMEHHOI HayYHON KapTHHE MHUpPA, pOJib (pu3ndeckoit Teopuu B GOpMUPOBAHUN
MpEACTaBICHU O (PU3NUECKON KapTHHE MUPA, MECTO (DPU3UUECKON KapTHUHBI MHUpa B
oO0IIEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUM O IPUPOJIE.

MexknpeaMeTHbIe CBSI3H

N3yuenne kypca ¢uzmku 0a30BOro ypoBHS B 11 Kkiacce OCyIIECTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXIIPEAMETHBIX CBA3CH C KypcaMH MATEMAaTUKH,
OHOJ0OTHH, XUMHH, Teorpadyu U TEXHOJIOTHUH.

Meocnpeomemnvie nowsimusi, CBSI3AHHBIE C HW3YYEHUEM METOJIOB HAYYHOTO
MO3HAHUS: SIBJICHUE, Hay4yHbIM (akT, rumnoresa, (Quanueckas BeIUMYMHA, 3aKOH,
TEeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEh, U3MEPEHHUE.

Mamemamuxa:  peumieHHWE  CHUCTEMBl  YPaBHEHUH, TPUTOHOMETPUYECKHUE
GyHKUMU: CHUHYC, KOCHHYC, TAHT€HC, KOTaHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXJECTBO, BEKTOPhl M HMX MPOCKIMM HA OCHU KOOPJWHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC AJIEMEHTAPHBIX (PYHKIMMA, TPU3HAKK TOJ00US TPEYroJbHUKOB,
ompeiesIeHUe IOIAaU TIOCKUX (GUryp u oobeémMa Tel.

buonoeusa: »snektpuueckue SBICHHS B JKUBOW TPUPOJIE, KoJjieOaTeabHbIC
JBUKCHHSI B JKMBOW NIPUPOJE, ONTUYECKUE SIBJICHUS B XKUBOM NPUPOJE, ACHUCTBUE
paaualy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJICKYJ, KPUCTAJUIMYECKAasi CTPYKTypa TBEPABIX
TeJI, MEXaHU3MBbI 00pa30BaHUs KPUCTATUIMYECKON PEIIETKH, CTIEKTPAJIbHBIN aHaJIH3.

l'eoepagpus: marHUTHBIE TOIOCA 3€MIIH, 3aJI€KH MarHUTHBIX Py, GOTOChEMKA
36MHOW MOBEPXHOCTH, MPEJICKA3aHUE 3€MIIETPSICEHU M.

Texnonoeus: JNWUHWUM  DIIEKTPOINEpenad, TEHEpAaTop IMEPEMEHHOTO  TOKa,
AJEKTPOJBUTATENb, WHAYKIIMOHHAS TI€4Yb, pajap, pPaadONPUEMHHUK, TEJICBU30P,
anTeHHa, TenedoH, CBY-meub, NPOCKIMOHHBIM aImapar, BOJOKOHHAs OITHKA,
coJIHEeUHas barapes.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA IIPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenue yueOHOro mpeamera «@Pu3nMKay Ha YPOBHE CPEIHEro OOLIETO
oOpa3oBanus (06a30BbI YpOBEHB) JOKHO OOECIIEUUTH JOCTHKEHUE CIIETYFOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI
JIM4HOCTHBIE pE3yNbTaThl OCBOEHUS yuyeOHOro mnpeamera «®Dusmkay HOIKHBI

OTpaXkaTb TOTOBHOCTh W  CIOCOOHOCTh OOYYalolmMXCS  PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JIUYHOCTH, CHUCTEMOM IIE€HHOCTHBIX
OpUEHTAllM{,  TO3UTUBHBIX  BHYTPEHHUX  YyOEKICHUH,  COOTBETCTBYIOIIMX
TPaJUIIMOHHBIM IIEHHOCTSM POCCHUMCKOTO OOIIEeCTBa, PACIIUPEHUE KUZHEHHOTO
ONBITA W OMNbBITA JACATEIBHOCTH B NPOLECCE pealu3alli OCHOBHBIX HAIpPaBICHUU
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIMU O00YyYaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAIUIMOHHBIX  OOIIEYEIOBEYECKUX  T'YMAHUCTUYECKUX U
JIEMOKPATHUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYKO JI€SITEIBHOCTh B HMHTEpEcax TIPa)kKHaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpTraHU3alIiy;

YMEHHUE B3aWMOJICMCTBOBATh C COLUMAIBHBIMA MHCTUTYTaMH B COOTBETCTBUM C
uxX (YHKIUSMU U HA3HAUYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITETbHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

c(hOpPMHUPOBAHHOCTH POCCUMCKON IPAKIAHCKONU UEHTUYHOCTH, TATPUOTU3MA;

[IECHHOCTHOE OTHOIIEHWE K TOCYJAapCTBEHHBIM CUMBOJIAM, JIOCTHKEHUSIM
POCCUICKUX YUYEHBIX B 00J1aCTH (PU3UKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CUTYAaIlMI0O W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHbIC HOPMBbI M ILIEHHOCTH, B TOM YHCJE B
NESTEIIbHOCTU YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTONYMBOTO OYAYIIEro;

4) 3CTETHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYas 3CTETUKY HAYYHOTO TBOPYECTBA,
npUCyIIEro (pU3nYecKoi HayKe;

5) TpyA0BOT0 BOCIIHTAHUSI:
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MHTEPEC K pa3Iu4HbIM cepaM NpoPecCUOHANbHOM AESITEIbHOCTH, B TOM UUCIE
CBSI3AHHBIM C (U3UKOH M TEXHUKOH, YMEHHE COBEpIIATh OCO3HAHHBIN BBIOOP
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa3oBaHMIO UM CaMOOOpa3oBaHUIO B 00JacTu
(U3KMKYN Ha IPOTSKEHUH BCEU KU3HU;

6) 3K0JI0rHYecKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIBTYpPhl, OCO3HaHHE TJI00ATHHOTO
XapakKTepa 3KOJOTHYECKHUX MPOoOIeM;

IUIAHUPOBAHKUE M OCYILECTBIICHUE JEWCTBHUI B OKPYXKAlOLIEH Cpele Ha OCHOBE
3HAHMS LIeJIEW YCTOMYNBOIO Pa3BUTHS YEJIOBEYECTBA;

pacIIpeHne ONbITa AEATEIBHOCTH YKOJOTHUECKON HAMPABIECHHOCTH HA OCHOBE
MMEIOIINXCS 3HAHUM 110 (PU3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUSA:

C()OPMUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GU3UUYECKON HAYKH;

OCO3HAaHHWE IEHHOCTH HAy4YHOM JEATEIIbHOCTH, TOTOBHOCTH B IIPOILECCE
U3y4eHUs! (PU3MKU OCYIIECTBIIATh MPOECKTHYIO U MCCIIEIOBATEIbCKYIO ACSITEIbHOCTD
VWHIUBUYAJIBHO U B TPYyIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
ba3oBble JJornvyeckune aAelcTBUA:
CaMOCTOSITEIILHO dbopmyHnpoBaTh u aAKTyaJIM3UPOBAThH npooJiemy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENENIATh LENN JCITEIbHOCTH, 3aJ1aBaTh NapaMeTpbl U KPUTEPUU HX
JIOCTHIKCHMS,
BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B paccMaTpUBAEMbIX (PHU3UUYECKUX
SIBIICHUSX
pa3pabarpiBaTh IIJIaH pEHICHUS MPOOJIEMbl ¢ Y4ETOM aHaIu3a HMEOIINXCS
MAaTE€PHUAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;
BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCIEACTBUIN AEATEIHLHOCTH;
KOOPAMHUPOBATH U BBIMOJHATE PAOOTY B YCIOBUIX PEAIbHOTO, BUPTYATILHOTO U
KOMOMHHPOBAHHOTO B3aWMO/ICHCTBUS;
pa3BUBaTh KPEaTUBHOE MBIIIICHHUE MPH PEIISHUH )KH3HCHHBIX TTPOOJIEM.
ba3oBble ucciaenoBarebCKkue AeiicTBHA.
BJIAJICTh HAY4YHOH TEPMHUHOJIOTHEH, KIIIOYEBBIMU TOHATUSMH U METOJaMU
(bu3nYeCcKol HAYKH;
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BJIAJI€Th HABBIKAMH YYEOHO-UCCIEI0BATEIbCKON U MPOECKTHOW NIEATEIbHOCTH B
o0nactu (PU3HMKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IIOUCKY
METOJIOB peHIeHUs 3aiad (PU3NYECKOTO COACPKAHMS, MPUMEHEHUIO Pa3IMUHBIX
METO/I0B [TO3HAHUS;

BIAJCTh BUJAMU [JIEATEIBHOCTH TIO TOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEpIIpEeTalluy, MpeoOpa3oBaHUI0O M TMPUMEHEHUI0 B Pa3IUYHBIX Y4eOHBIX
CUTYalUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00J1aCTH (PU3HUKU;

BBISIBJISITH MPUYMHHO-CIIEJCTBEHHBIE CBS3M U aKTyaJlM3WpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3y €€ PEIIeHHs, HAXOJAUTh apTyMEHTHI JIJISl I0Ka3aTeIbCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBATh TOMYyYEHHBIC B XOJ€ PELICHUS 3aJa4H Pe3yIbTaThl, KpUTHUECKU
OLIEHUBATh UX JJOCTOBEPHOCTH, POTHO3UPOBATH M3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTb M (OPMYyJIUPOBATH COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKU;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YyMETh TEPEHOCUTh 3HAHUA 1O (U3MKE B TPAKTHUECKYyI0 00JIacTh
KHU3HECSITCIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX NIPEIMETHBIX 00IacTel;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTb OPUTHHAIBHBIE TOAXO0/AbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pa6ora ¢ unpopmaunmeii:

BJIa/ICTh HaBBIKAMH TONydeHUs HHPOpManuu (U3MUECKOTO COACPKAHUS U3
UCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYILECTBISATh IIOWUCK, aHAJM3,
CUCTEeMAaTH3allMI0 M HHTEpIpeTalio MHPOPMAUU pa3IudyHbIX BHIOB U (HOopM
MIPEICTaBICHNUS;

OLIEHWBAThH JOCTOBEPHOCTH HH(OpMAIIHH;

UCIOJIb30BaTh CPEACTBA NHPOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN
B PCIICHUU KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OpraHU3allMOHHBIX 3a1ad C
coOmocHUEeM TPeOOBAaHWM SPrOHOMHMKH, TEXHUKH O€30IaCHOCTH, THUTHCHBI,
pecypcocOepexeHusi, MPaBOBBIX W JTHUYECKUX HOPM, HOPM HH(POPMAIIMOHHON
0e30IacHOCTH;

CO3/1aBaTh TEKCTHI (PU3UUYECKOTO COJAEPKAaHUS B Pa3IMuHbIX (hopMarax ¢ ydéToM
Ha3HauYeHUs WHGOPMAIMKM U IEJIEBOM ayJUTOPWH, BHIOMpAs ONTHUMAIBHYIO (Hopmy
NPEJICTABICHUS U BU3YaTH3aIIH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:
OCYUIECTBJISAThH OOLIEHUE HA YPOKaxX (PU3UKU U BO BHEYPOUHOMU AESATEIBHOCTH;
pacrno3HaBaTh NPEANOCHUIKA KOH(QIUKTHBIX CUTyallMil U CMAr4aTh KOH(QIUKTHL;
pPa3BEPHYTO M JIOTMUYHO H3Jararb CBOIO TOYKY 3PEHHUSA C HCIIOJIb30BAHUEM
SA3BIKOBBIX CPE/CTB;
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MIOHMMATh M HCMOJIb30BaTh MPEUMYLIECTBA KOMAHJIHOW W WHIWMBHUIYaJbHOU
padoThI;

BbIOMpaTh TEMATHKy U METOAbI COBMECTHBIX JCHCTBHM C yd4€TOM 0OIIuX
MHTEPECOB U BO3MOKHOCTEHN KaXKJIOTO YJIEHA KOJJIEKTUBA;

INPUHAMATh  LEJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBaTH U
KOOPJIMHUPOBATh JIEUCTBUS MO €€ JOCTHXKEHUIO: COCTABJATH IUIAH JCHCTBUM,
pacmpenenatb poaul ¢ Y4€TOM MHEHUH YYacTHHMKOB, OOCYXIaTh pe3yJabTaThl
COBMECTHOM padoThI;

OLICHMBATh KaYy€CTBO CBOETO BKJIAJa U KAXKJOT0 YYaCTHUKA KOMaH/bl B OOIIUIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLECHHUBATh HJEH C IMIO3MIMUA HOBH3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IIO3UTHBHOE CTPATETMYECKOE TIOBEACHHUE B  Pa3IMYHbIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKE€HUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe JCHCTBHS
Camoopranusamnus:

CaMOCTOATENbHO OCYIIECTBISATh MO3HABATEIBHYIO JIEATEIBHOCTh B 00JIacTH
GU3MKK W AaCTPOHOMMHM, BBISBIATH NPOOJEMBI, CTaBUTb U (POPMYJIHPOBATH
COOCTBEHHBIC 3aJ1a4M;

CaMOCTOATENIBHO COCTaBIIATH IUIAH PELICHUs pACYETHBIX M KAUECTBEHHBIX 3a/a4,
IUIaH BBINOJIHEHUS MPAKTUYECKOM pPadOThl € YYETOM HMEIOIIHUXCA PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIupsATh paMKH y4eOHOTO MpeMETa Ha OCHOBE JINYHBIX MPEANOYTCHUIH;

Nenath OCO3HAHHBIA  BBIOOp, AapryMEHTUpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CII0COOCTBOBATH (POPMUPOBAHUIO U MPOSIBIICHUIO SPYAUIIMH B 001aCTH (HU3UKH,
MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OIIEHKY HOBBIM CHUTYallMsiM, BHOCUTb KOPPEKTHUBBI B JESTEIBHOCTb,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJIa/I€Th HaBBIKAMH MMO3HABATEIbHON pedIeKCUU KaK OCO3HAHHUS COBEPIIAEMbIX
JIEVUCTBUM U MBICIIUTENIBHBIX TPOLECCOB, UX PE3YJIbTATOB U OCHOBAHWUI;

UCIIOJIb30BaTh NPHUEMBI pedIeKCUU IJisi OLUEHKH CUTyalluu, BHIOOpAa BEPHOIO
pelieHus;

YMETh OLEHHMBAaTh PUCKHM M CBOEBPEMEHHO IIPUHUMATh PELICHUS MO0 HX
CHU)KEHMUIO;

23



IIPUHUMAaTh MOTUBBI M AapryMEHTBl JpPYIrUX IIPU aHaJIU3€ pe3yJbTaToOB
NEeSATEIbHOCTH;

IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHUMAaTh MOTMBBl W AapryMEHTBl JpPYIrUX IIPpU aHaJIU3€ pe3yJbTaToOB
NEATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO APYIHX HA OIIHOKH.

B npouecce 10CTHKEHUSI TUYHOCTHBIX PE3YJbTaTOB OCBOECHUS NPOrPAMMBI 10
¢uszuke I8 ypoOBHA CpeAHEro oOmiero oOpa3oBaHHs |y — OOydYaromuxcs
COBEPILIECHCTBYETCS OMOILIMOHAJIBHBIN VHTEIIEKT, IIPEAIoIararomnum
c(pOpMUPOBAHHOCTD:

CaMOCO3HaHMs, BKJIIOYAIOUIET0 CIIOCOOHOCTh MOHUMATh CBOE 3MOIMOHAIBHOE
COCTOSIHUE, BUAETh HAIIPABJIEHUS Pa3BUTUS COOCTBEHHOM 3MOLMOHANIBHOW c(ephl,
OBITh YBEPEHHBIM B Ce0€;

CaMOpPETYJIMPOBaHUS, BKJIOYAOIIETO CAaMOKOHTPOJb, YMEHHE IIPUHUMATh
OTBETCTBEHHOCTb 32 CBOE TIOBEIECHHE, CIHOCOOHOCTh  aJalTHpPOBAThCS K
AMOIMOHAJIBHBIM U3MEHEHHSIM U MPOSIBIISATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlM{, BKJIIOYAIOIIEH CTPEMIIEHHE K JOCTHXKEHUIO LIENIH U
yCcrexy, ONTHUMHU3M, HWHHMIMATUBHOCTb, YMEHHE JI€WCTBOBATh HMCXOAS H3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIIOYAIOMIEH CIOCOOHOCTh MOHUMATh AMOIIMOHAILHOE COCTOSIHUE
JIPYTUX, YYUTHIBATh €0 MPHU OCYIIECTBIEHUN OOUIEHUS, CIIOCOOHOCTh K COYYBCTBUIO
U COTMEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOUYAIOIUX CIIOCOOHOCTh BBICTPAaWBATh OTHOILLIEHUS C
JPYTUMH JOAbMH, 3a00TUTHCS, IPOSBIATH HHTEPEC U pa3peliaTb KOHPIUKTHI.

HNPEAMETHBIE PE3YJIbBTATBI
K xonity o0yuenust B 10 kiacce npeaMeTHbIE pe3ysibTaThl HA 0A30BOM YPOBHE

JIOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha TpUMEpax pojib U MecTo (u3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KApPTUHBI MHPA, B PA3BUTHUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIOIEM;

YUYUTBIBATh TPAHUIBI TMPUMEHEHUS U3YUYCHHBIX (PU3NUECKUX  MOJICIICH:
MaTepuaibHas TOYKa, MHEpLUUaJIbHAsA CHCTeMa OTCuY€Ta, aOCOJIOTHO TBEPAOE TEJO,
WJICAIBHBIN Ta3, MOJEIN CTPOCHHS Ta30B, KUAKOCTEHM W TBEPABIX TEJ, TOYCUYHBIN
AIIEKTPUUECKUH 3apsijl MPU pPelIeHnH (PU3NIECKUX 3a/1a4;

pacno3HaBaTh (U3MUECKUE SBJICHHS (TIPOLIECCH) U OOBSICHATH MUX HA OCHOBE
3aKOHOB MEXAaHWKH, MOJIEKYJSIPHO-KMHETUYECKOW TEOPUU CTPOEHHUs BELIECTBA M
ANEKTPOAUHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE NPSIMOJIMHEHHOE IBUKECHHUE,
CBOOOHOE MAICHHE TEJI, ABUKEHUE TI0 OKPYKHOCTH, HHEPITUS, B3AUMOICHCTBUE TEI,
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mudp¢y3us, OpOYHOBCKOE JBW)KEHHE, CTPOCHUE JKUIKOCTEW U TBEPABIX Tel,
U3MEHEeHHnEe O00bEMa TeNl MpU HarpeBaHUM (OXJIAXKACHWM), TEIJIOBOE PaBHOBECHE,
UCIIApEHUe, KOHJEHCAlus, IUIABJIEHWE, KPUCTALUIM3ALMs, KHUIIEHHE, BIAXKHOCTb
BO3/1yXa, IIOBBIIICHUE JABJICHMS I'a3a IIPU €r0 HarpeBaHUU B 3aKPBITOM COCYAE, CBA3b
MEXIy IlapaMeTpaMu COCTOSIHMS Ta3a B H30MPOLECCax, DSJIEKTpU3alMs Tell,
B3aMMOJICHCTBUE 3apsJIOB;

ONKCHIBATh MEXAHWYECKOE JBIKEHHE, HCHOJb3ys (U3MUECKUE BEIUUYHHBI:
KOOpJIMHATA, ITyTh, IEPEMEILIEHHE, CKOPOCTh, YCKOPEHHE, Macca Tella, CUJia, UMITYJIbC
Tena, KUHETUYECKash SHEprus, NOTEHUUaIbHas SHEPrus, MexaHudeckas padora,
MEXAaHUYECKasi MOILHOCTb, IPU OIMCAaHUU MPABUIBHO TPAKTOBATH (DU3HMUECKUN
CMBICJI UCIIOJIb3YEMBIX BEITUYMH, UX 0003HAUEHUSA U €IMHULBI, HAXOAUTHh (POPMYIIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEJIMUMHY C IPYTUMH BEJIMYMHAMU;

ONMCHIBATh HW3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJ M TEIUIOBBIE SIBIICHUS,
UCHONB3Yysl (U3MYECKUE BEIUYMHBL: JaBIICHUE Ta3a, TEMIIeparypa, CpenHss
KMHETHYECKasi SHEPrusl XAOTUYECKOIO IBMIKEHUS MOJIEKYJ, CPEIHEKBaJpaTHYHas
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHsS HHEprus, padora rasa,
KO3((PUIIMEHT TMOJIE3HOTO JEWCTBHS TEIJIOBOTO JBUTATENs; MPU ONUCAHUU
OPAaBWIBHO TPAaKTOBAaTh (PU3MYECKUI CMBICI HCIOJIb3YEMBIX BEJIMYMH, HX
0003HAYEHHUS U €IMHULIbI, HAXOIUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO
BEJIMYMHY C APYTHMMH BEIHMUYUHAM;

OMKCHIBATh M3YUEHHBIE HIEKTPUUECKHE CBOMCTBA BEIIECTBA U ANEKTPUUYECKUE
ABJIeHHUs (TIPOLECChI), UCHOJIb3Yd (DU3UUYECKUE BEIMYMHBL: 3JEKTPUUYECKUN 3apsij,
IIEKTPUYECKOE I0JI€, HANPSIKEHHOCTh MOJISA, MOTEHIMAJ, Pa3HOCTh NOTEHIMAJIOB;
IPU OMKCAHUU MPABUIBHO TPAKTOBATH (PU3UUYECKUI CMBICI UCIIOJIb3YEMbIX BEJIMYMH,
uX OOO3HAUEHUS U E€OUHULBI; YKa3blBaTh (POPMYJIbI, CBS3BIBAIOIIKE JTAHHYIO
(U3UYECKYIO BEIUYHUHY C IPYTUMH BEIMYMHAMU;

aHaJIM3UPOBaTh (PU3MUECKHE NPOLECChl M SABJICHUS, MCIONb3Yysd (U3HUECKUE
3aKOHBI M TPUHIMILL: 3aKOH BcemupHoro TsaroreHus, |, Il u |1l 3akonsr HeroToHa,
3aKOH COXPAaHEHHS MEXAaHWYECKON 3HEPIUH, 3aKOH COXPAHEHMSI UMITYJIbCA, PUHLIAIT
CYNEpIO3ULIMA CWJI, MPUHIMI PABHOMNPABUS HMHEPUHUATBHBIX CHCTEM OTCUETa,
MOJIEKYJIIPHO-KUHETUYECKYIO TEOPUIO CTPOEHHUS BEILIECTBA, ra30Bbl€ 3aKOHBI, CBS3b
CpeIHel KMHETUYECKOM HSHEepruM TEIUIOBOTO JBHKEHHUS MOJIEKYJ C aOCONIOTHOMN
TEMIIEpaTypoOi, EPBbII 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHUS JIEKTPUUECKOIO
3apsna, 3akoH KysoHa, mpu 3ToM pas3inyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA, €r0
MaTEMaTUYECKOE BBIPAKEHUE U yCIIOBUA (TPaHUILIbI, 00JaCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE MPHUHIIUIIBI IEUCTBUS MAIINH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3nuyaTh YCIOBHsS UX O€30MacHOr0 HMCMOJIb30BaHUS B MOBCEIHEBHOU
KU3HH;

BBIMOJHATh JKCHEPUMEHTHl [0 UCCIEJOBaHUIO (U3UYECKUX SBICHUH U
IIPOLIECCOB C HCIOJIb30BAHUEM IIPSMBIX W KOCBEHHBIX WM3MEPEHUM, IIPU OSTOM
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dbopmyIupoBaTh MpoOIeMy/3alady U TUMOTE3y Y4eOHOTO IKCIepUMEHTa, COOUpaTh
YCTaHOBKY U3 MPEI0KEHHOTO 000pyAOBaHHUsA, IPOBOAUTH OMBIT U (HOPMYIUPOBATH
BBIBO/IBI;

OCYILECTBIISATh NpPSIMbIE U KOCBEHHBIE M3MEPEHMs (U3NYECKUX BEIMYUH, IpPU
TOM BBIOMPATH ONTUMAJIBHBI CIHOCOO M3MEPEHUS W HCIOJIb30BATh H3BECTHBIE
METO/bI OLIEHKHU IOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh ~ 3aBUCUMOCTH  MEXAY  (U3MUECKMMM  BEIMYMHAMHU  C
UCIIOJIb30BAaHUEM MPAMBIX HM3MEPEHHI, NPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(¢uKcHpoBaTh pe3yibTaThl MMOJYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH B BHUJIE
TaOJIMI ¥ TpaUKOB, 1€1aTh BEIBOBI 110 PE3YIbTaTaM HUCCIIEI0BAHUS;

coOJoiaTh TpaBwiia 0€30MacHOro TpyAa MpU MPOBEICHUM HUCCIEAOBAHUN B
paMKax y4eOHOro SKCHEpPUMEHTa, Y4eOHO-HCCIEIOBATENbCKOM W  MPOEKTHOM
JESATEIIBHOCTH C HUCIOJB30BAaHUEM H3MEPUTENBHBIX YCTPOHCTB U JIaDOpaTOPHOIO
000py10BaHUS;

pemarh pacu€THbIE 3a7a4 C SIBHO 3a/1aHHON (PU3UYECKON MOJEINbIO, UCTIONb3YS
(¢u3nYecKue 3aKOHbl M MPUHLMUIBI, HA OCHOBE aHalIW3a YCIOBUSA 3a/auyd BbIOMPATH
(U3UYECKYIO MOJIENb, BBIACIATh (PU3NUECKHE BEIIMYUHBI U (POPMYJIIBI, HEOOXOAUMBIE
Uil €€ pelleHHs, MPOBOJUTh pPacu€Thl M OLIEHUMBATh PEAJIBbHOCTh IOJYyYEHHOTO
3Ha4YeHUs] PU3NUECKON BEINUNHBI,

penaTh KaueCTBEHHBIE 3aJay: BBICTPAUBATH JIOTUYECKH HEMPOTHUBOPEUYUBYIO
LEMOYKY pACCyKJIEHUW C OMNOpOMl Ha H3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS;

UCIIOJIb30BaTh NPU PEIICHUH y4eOHBIX 337a4 COBPEMEHHbIE MH(POpPMAaIIMOHHBIE
TEXHOJOTMM JUIsl MOMCKA, CTPYKTYPUpPOBAHMs, WHTEPIpETalMd W MPECTaBICHUS
y4eOHOM M Hay4YHO-NOMNYJSAPHOM HMHPOpMAlMU, TOJYYEHHOM U3 Pa3IMYHBIX
MCTOYHHUKOB, KPUTHUYECKH aHAIM3UPOBATH MOJTYy4aeMYI0 HH(POpMaLHIO;

IPUBOJUTH NMPUMEPHI BKJIA/la POCCUICKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIEr0 MUPA, B PA3BUTHE TEXHUKU
1 TEXHOJIOTHUH;

UCII0JIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOW KU3HU JIS
oOecrieueHuss 0€30MacHOCTH TpPU OOpalleHWHu C MNpUOOpaMU M TEXHUYECKUMU
yCTpOMCTBaMH, JIi COXPAHEHUS 3JI0POBbS U COOJIIOJIEHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAKOLIEH Cpeae;

paboTatb B TpyNNe€ C BBINOJHEHUEM pPaA3JIMYHBIX COLMAJIBHBIX PpOJEH,
IUIAaHUPOBATh PpabOTy TpPyMNMbl, PAIMOHAIBHO paclpelnesiTh O0O0S3aHHOCTH U
IJIAaHUPOBATH JIEATEIIbHOCTh B HECTAHIAPTHBIX CUTyalUsX, aJ€KBATHO OIICHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB T'PYIIIBI B PEIICHHUE PacCMaTpUBaeMON IPOOIEMBI.

K xonmy oOyuenus B 11 kiacce npeaMeTHbIe pe3yiabTaThl HA 6a30BOM ypOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y O0YUYaIOIUXCSl YMEHUI:
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JEMOHCTPUPOBATh Ha TpUMEpax pojib U MecTo (u3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAY4YHOM KAapTHHBI MHpA, B Pa3BUTUH COBPEMEHHOM TEXHUKH H
TEXHOJIOTUM, B IMPAKTUYECKOW AEATEIBHOCTUA JIOAEH, LEIOCTHOCTh U E€IIMHCTBO
(bU3NYECKON KapTUHBI MUPAa;

YYUTBIBATh TPAHUIBI TMPUMEHEHUS HW3YYCHHBIX (U3WYECKUX MOJIEIeH:
TOYEYHBIM JJICKTPUYECKUM 3apsl, Jyd CBETA, TOUYECUHBIM MCTOYHHK CBETA, sACpHAas
MOJIENIb aTOMa, HYKJIOHHAS MOJIC]Ib aTOMHOTO SiIpa MPH pelieHur (U3NIECKUX 3a1a9;

pacno3HaBaTh (U3WYECKUE SBICHHS (TIPOIECCH) U OOBSICHATh MX HA OCHOBE
3aKOHOB JJICKTPOJMHAMUKN U KBAaHTOBOW (DM3BUKH: SJIEKTpUUECKas MPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHMYECKOE, MArHUTHOE JCHCTBUA TOKa, B3aMMOJCHCTBUE
MAarHUTOB, 3JICKTPOMArHUTHasE MHAYKINS, JEUCTBUE MATHUTHOTO TOJI HA TPOBOHUK
C TOKOM M JABWXKYIIMICSA 3apsj, OJJIEKTPOMAarHUTHbIE KoJieOaHUS UM BOJIHBI,
MPSMOJIMHEUHOE pacupoCTpaHEHUe CBETa, OTpaXEHUE, IIPEJIOMJIEHHUE,
uHTephepeHus, audpakuus W [OJIIpuU3alus  CBETa, JUCHEPCHs  CBETa,
dbortoanekTpudecknii dhdext (pororddekr), cBeToOBOE IaBlIEHHE, BO3HUKHOBECHHE
JMHENYaTOro CIEKTpa aroMa BOJOPOJA, €CTECTBEHHAas W  HMCKYCCTBEHHAad
PaIlOaKTUBHOCTb;

ONUCHIBATh H3YYECHHBIE CBOMCTBA BEMIECTBA (IIEKTPUUYECKUE, MATHUTHEIE,
ONTUYECKHE, DTEKTPUUECKYIO TPOBOJIUMOCTD PA3IUUHBIX CPE/) U DJIEKTPOMArHUTHBIC
sABJCHUSL (MPOLIECChI), UCHOJIB3YsT (U3UYECKHE BEIUYUHBI: DJEKTPUUECKUN 3aps,
CUJIa TOKA, BJIEKTPUUYECKOE HAIPSIKEHUE, JIEKTPUUYECKOE COMPOTUBIIEHUE, PA3HOCTH
MOTEHIIUAJIOB, JIEKTPOJIBIKYIIAs CUjia, paboTa TOKA, MHAYKIUS MarHUTHOTO TOJIS,
cuna Amnepa, cuia JlopeHua, THAYKTUBHOCTh KaTYIIKW, SHEPTUS 3JIEKTPUUECKOTO U
MarHUTHOTO TIOJICH, IEPUOJ M YacToTa KoeOaHuil B KoJieOaTEIbHOM KOHTYpE, 3apsil
U cujia TOKa B MPOIECCE TApPMOHUYECKHUX AJIEKTPOMArHUTHBIX KoJieOaHui, (pokycHoe
pacCTOSIHUE W ONTHUYECKAas Cuja JIMH3bl, TP OINKUCAHWU NPABWIBHO TPaKTOBATH
GU3MYECKUN CMBICT HCIOJNB3YEMbIX BEJIMYMH, MX OOO3HAYEHUS U CIUHUIIBI,
yKa3bIBaTh (POPMYIIbI, CBSI3BIBAIONIME JAaHHYIO (PU3UUYECKYIO BEIUYUHY C JAPYTUMH
BEJINYMHAMU;

ONUCHIBAaTh H3YYECHHBIC KBAHTOBBIC SIBJICHUSI W IMPOLECCHI, HCIOIb3Ys
dbu3nYecKre BeTUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJTHHA BOJIHBI M 4acTOTa
CBETa, PHEPTUS U UMITYJIhC (POTOHA, MEPUOJ MOTypacmaja, YHEPTusi CBSI3U aTOMHBIX
sqep, MPU OMUCAHWUU TPABUIBHO TPAKTOBATh (PU3MYECKUIA CMBICT HCTOIB3YEMBIX
BEJIMYMH, UX 0003HAYEHUS U CAMHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINE TAHHYIO
(GbU3UYECKYI0 BEJTMYUHY C APYTMMU BEJIMUUHAMU, BBIYUCIIATh 3HAYEHUE (PU3NUECKOi
BEJINYUHBI;

aHANMM3UPOBATh (PU3NUYECKHUE TMPOIECCHl M SIBICHUS, HCIOJIb3Ys (U3UUECKUE
3aKOHbI U TPUHLUIBL 3aK0OH OMa, 3aKOHBI MOCJIEIOBATEIBHOTO U MapalieIbHOrO
COCMHEHUs MPOBOAHUKOB, 3akoH Jxoyns—JleHlia, 3aKOH 53JIEKTPOMArHUTHOM
WHIYKIWAHM, 3aKOH MPSIMOJIMHEHNHOIO PacCHpOCTPAHEHUS CBETA, 3aKOHBI OTPAKECHUS
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CBETAa, 3aKOHbI MPEJTOMIICHHUSI CBETa, ypaBHeHUEe OWHIITEHHa misi (doTodddekra,
3aKOH COXPAaHEHUS HHEPTUM, 3aKOH COXPAHEHUS WMITYJIbCa, 3aKOH COXpaHEHUS
AJIEKTPUYECKOTO 3apsifia, 3aKOH COXPAaHECHHMsI MAcCOBOTO 4HCIA, MOCTyJaThl bopa,
3aKOH PaJMOAKTUBHOIO pacnaja, Mpyu 3TOM pas3idyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BBIPAXKEHUE U YCJIOBHS (TpaHMIIbI, OO0JACTH)
MIPUMEHUMOCTH;

OTIpEICIISITh HAMPABICHWE BEKTOPA MHAYKIIMM MArHATHOTO TIOJISI TIPOBOJHUKA C
TOKOM, CHJIbl AMrniepa u cuiibl JlopeHna;

CTPOUTH U OMUCHIBATh U300paKEHHUE, CO3/]aBAEMOE INIOCKUM 3€pKaJIOM, TOHKOMH
JIMH30M;

BBITIOJTHATh OKCIIEPUMEHTHI TI0 HCCICIOBAHUI0 (U3MYECCKUX SBICHUUA U
MPOIIECCOB C MCIOJB30BAaHUEM TMPSMBIX M KOCBEHHBIX HW3MEPCHHNA: TIPH 3TOM
dbopmMyIMpoBaTh MpoOIeMy/3a1ady ¥ TUIOTE3y YUECOHOTO IKCIEPUMEHTa, COOMpATh
YCTAaHOBKY M3 MPEJJIO)KEHHOT0 000pYyI0BaHUsI, MPOBOAUTH OMBIT U (hOPMYIHPOBATH
BBIBOJIBL;

OCYIICCTBJIATh MPSMBIE U KOCBEHHBIC M3MEpPEHUS (PU3MUECKHX BEIHYWH, MPHU
TOM BBIOMPATh ONTHMAIBHBIA CIOCOO0 HW3MEPECHHSI W HWCIOJIL30BATh HW3BECTHBIC
METO/Ibl OIICHKHU MOTPEITHOCTEN U3MEPEHHUI;

HCCJIEIOBATh 3aBUCUMOCTH (PU3MUYECKUX BEJIUYHH C HCIIOJIB30BAHUEM IPSIMBIX
W3MEPCHUI: TIPH OTOM KOHCTPYHPOBATh YCTAaHOBKY, (PHKCHpPOBATH pe3yiabTaThl
MOJTYYCHHOW 3aBUCHUMOCTH (PU3UYCCKUX BETUYHMH B BHJIC TaOIHI] U TpaUKOB, AeiIaTh
BBIBOJIBI TIO pe3yJIbTaTaM UCCIICIOBaHMUS,

coOIoIaTh TpaBuia 0e30macHOro TpyAa MpU MPOBEJACHUU HCCICIOBAHUMA B
pamMKax y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-MCCIEIOBATEIbCKOM U  IMPOEKTHOM
NEATETLHOCTH C HWCIIOJIh30BAHUEM H3MEPHUTEIBHBIX YCTPOWCTB M JIaOOPaTOPHOTO
000opy1I0BaHUS;

pemaTh pacu€THbIE 3a/1a4M C SIBHO 3aJIaHHON (PU3NYECKON MOJEINbIO, UCTIONIb3YSI
¢dbu3nYecKue 3aKOHbI M MPUHIIUIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/lauyd BHIOMPATH
(bU3UYECKYI0 MOJIEITh, BBIJICTATh (PU3HUECKUE BEIMUUHBI U (DOPMYITBI, HEOOXOANUMBIC
Uil € pemnieHus, MPOBOIUTh Pacy€Thl M OICHWBATh PEaTbHOCTh IOJYYCHHOTO
3HaYCHUS (PU3NICCKON BETUIHHEL;

pemaTh KaueCTBEHHBIC 3aJadM: BBICTPAUBATH JIOTHUYECKH HETPOTHBOPECUHUBYIO
IEMOYKY PACCYXKJIGHUW C OMOpOM Ha W3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sSBICHUS,

WCITOJIB30BAaTh TIPH PEIICHUH YYCOHBIX 3a7a4 COBPEMEHHbBIE MH(DOpPMAIMOHHBIC
TEXHOJIOTHMH JUISl TIOWCKA, CTPYKTYpPUPOBAHUWS, WHTEPIPETAUA W TIPEICTABIICHUS
yueOHOW ¥ HAy4YHO-TIOMYJSPHOW HMH(POpPMAIMHM, TOJYyYEHHOW U3 Ppa3IUYHbIX
WCTOYHHUKOB, KPUTHYECKH aHATU3UPOBATH MOTYyIaeMyI0 HH()OPMAITHIO;

OOBSACHATH MPUHIIUIIBI ACUCTBUS MAIllUH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB,
pasnuyaTh yCI0BUs UX 0€30MMacCHOr0 UCTOIb30BAHUS B IIOBCEIHEBHOW KU3HH;
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NPUBOJUTH MPUMEPHI BKIIAJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B OOBSCHEHHE NPOIECCOB OKPYKAIOIIETO MHpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCII0JIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B MOBCETHEBHOW KU3HU IS
oOecrieueHus: 0€30MacHOCTH TpH OOpallleHuu C MpUOOpaMU M TEXHUYECKUMU
YCTPOMCTBAMHM, JIJII COXPAHEHUsSI 3J0POBbS M COOJIOICHHUS HOPM 3KOJIOTHYECKOTO
MOBEJCHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TpyHIe€ C BBINOJHEHHEM pa3IUYHBIX COLMAJIBHBIX POJICH,
IUIAaHUPOBATh PabOTy TPYMIbl, PAIMOHAIBHO PpACIPENeisaTh OOA3aHHOCTH U
IUIAaHUPOBATH JIEATENILHOCTh B HECTAHIAPTHBIX CUTYyaIUsX, aJ€KBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbBI B PELICHUE pacCcMaTpUBAEMON MPOOJIEMBI.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ ———— Beero KO;ITpOJIbHLIe HpﬁaKaneCKne 0Gpa3oBaTETbHbIC
padoThI padoThI pecypesI
Paznen 1. PU3UKA U METO/JIbI HAYUYHOI'O ITO3HAHUS
1.1 ®dusnka U METOJIbl HAYYHOTO TTO3HAHMS 2 bubmorexa [IOK
' AL HayH https://m.edsoo.ru/7f41bf72
Wroro no pazueny 2
Pasznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunemaruka > https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
22 Hunanika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsSI B MEXaHUKE 6 1 1 https://m.eds00.ru/7f41bf72
Htoro o pasneny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuorexa [JOK
' TEOpUn https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBI TEPMOMHAMUKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubanoreka [JOK
' ®Da30BbIC IEPEXOIBI https://m.edsoo.ru/7f41bf72
Wroro no pazmeny 24
Paznen 4. 9JJIEKTPOJANHAMUKA
bu6mmorexa [IOK
41 ueKTpoCTatiia 10 ! https://m.eds00.ru/7f41bf72
4.7 ITocTostHHBIN 371eKTpUYECKU TOK. TOKH B 12 1 1 bubnuoreka [IOK

Pa3IUYHBIX Cpeliax

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

22

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

31




11 KJIACC

KonuyectBo yacos DJIEeKTPOHHbIE
Ne n/m HaumeHoBaHue pa3jiesioB U TeM Kontpobuse  TpakTiueckue (undposbie)
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI pecypeb
Paznea 1. JIEKTPOJAMHAMUKA
11 MaruutHoe noJsie. JIeKTpOMarHuTHast 11 1 3 bubmuorexa [JOK
WHTKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA 1 BOJIHbBI
21 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 9 1 bubnnorexa [HOK
KoJIeOaHusI https://m.edsoo.ru/7f41c97c
29 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 5 1 bubnnorexa [HOK
BOJIHBI https://m.edsoo.ru/7f41c97c
bubnunoreka [JOK
23 Ok 10 3 https://m.edsi.ru/7f41c97c
Hroro nio pazgeny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bubnuoteka [JOK
' OTHOCUTEIBLHOCTH https://m.edsoo.ru/7f41c97c
Htoro no pazneny 4
Pasznen 4. KBAHTOBAS ®U3UKA
. bubnmuorexa [JOK
4.1 DeMEHTHI KBAHTOBOM OMNTHUKHU 6 https://m.eds00.ru/7f41c97¢
bubmuoreka [JOK
4.2 Crpocnue atoma 4 https://m.edso0.ru/7f41c97c
bu6mmorexa [IOK
4.3 ATOMHOE 5171pO 5 https://m.edsoo.ru/7f41c97c
Wroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMMHU U ACTPOPU3IUKU
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bu6mmoreka [IOK

51 DJIEMEHTHI aCTPOHOMUU U aCTPOPHU3NKH 7 hitps://m.edso0.ru/7f41c97¢
Hroro no pazneny 7
Pa3znen 6. OBOBIHIAIOIEE IOBTOPEHUE
bubmumorexa [IOK
6.1 Ooobrwaiomee nosTopeHHe 4 https://m.edsg).ruﬂf41097c
Hroro no pazueny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJBHOI'O
HPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIAA YYEHUKA
. I'enpenmreitn JI.O., bynatoBa A.A. u np., noxa pea. B.A. Opnosa. @usuka. 10
knacc. U3g. BUHOM, 2019
. [I'enaenmreiin JI.3., bynatoBa A.A. u ap., nox pen. B.A. OpnoBa. ®@usuka.
110 kmacc. U3n. BUHOM, 2019
. I'enpgenmreiin JI.O., bymaroBa A.A., KopuunseB WN.H., Komkuna A.B.
®duzuka. 10 knacc. 3agaunuk. ba3oBblii U yriayOJIeHHBIN YPOBHH.
. I'enpenmreiin JI.O., bymaroBa A.A., KopuunseB WN.H., Komkuna A.B.

®duzuka. 11 knacc. 3anaunuk. bazoBblil U yriy0JIeHHBIN YPOBHHU.

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

o JI. O. I'enpgenmreitn, A. A. bynaroBa, A. B. Komkwuna, 1. H. KopHuibes
®uszuka. 10 xnacc. ba3oBeiii W yriyOon€HHbIM ypoBHH. Meroauueckoe mocodue c
yKa3aHUsIMUA K pelIeHUI0 3ajay noBbieHHon TpyaHoctd / BUHOM. JlaGoparopust
3HaHui, 2018

o JI. O. TI'enpenmreitn, A. A. bynaroBa, A. B. Komkwuna, 1. H. KopHuibes
®uszuka. 10 xnacc. ba3oBeiii u yriyonéHueiii ypoBHH. Mertoaudeckoe mocodue ¢
yKa3aHUsIMUA K pelIeHUI0 3ajiay noBbimeHHon TpyaHoctd / BUHOM. JlaGopartopus

3HaHuii, 2018

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET

bubmmoreka I{OK https://m.edsoo.ru/

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/11/
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