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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma 1o (pusmke 6a30BOT0 ypOBHS Ha YPOBHE CpETHETO 00IIero 00pa3oBaHus
pa3paboTaHa Ha OCHOBE TIOJIOKCHHI U TpeOOBaHMI K pe3yJbTaTaM OCBOCHUS OCHOBHOM
oOpazoBarenbHOl Mporpammel, npenacrabieHHbix B I'OC COO, a taxxke ¢ y4éToMm
dbenepanbHOl padoueit mporpaMMbl BOCIUTaHUS U KOHIENIIUMU MTPENoJaBaHus y4eOHOTro
npeamera «®Puszuka» B o0pa3zoBarelbHbIX opraHuzamnusax Poccuiickoir denepanuu,
peann3yIonx OCHOBHbIE 00pa30BaTeIbHbIE MPOTPAMMBI.

ConeprkaHue mporpamMmsl 1o pU3KMKe HAMpaBlIeHO HA (OPMUPOBAHUE €CTECTBEHHO-
Hay4YHOW KapTWHBI Mupa oOyuarommxcs 10-11 kmaccoB mpu oOydeHUH HX (PUHKE
Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-ACSITENBHOCTHOTO monaxona. IIporpamma
no ¢usuke coorBercTByeT TpeboBanusiM ®I'OC COO K MmiIaHUPYyEMbIM JTMUYHOCTHBIM,
NpeAMETHBIM U METalmpeAMETHBIM pe3yJbTaraM oOOy4YeHHUs, a TaKXe YYUTHIBACT
HEOOXOJMMOCTh pealn3allid MEXKIPEAMETHBIX CBsIi3ed (PU3UKH C E€CTECTBEHHO-
HAyYHBIMU Y4YEOHBIMH TIpeMeTamMHu. B Hell ompenenstorcs OCHOBHBIC IEIH HU3YUYCHUS
(GU3MKM Ha YpPOBHE CpEIHEro oOIIero o0pa3oBaHUs, IUIAHUPYEMBIE pE3yIbTaThl
OCBOCHHS Kypca (DM3HKHU: JUYHOCTHBIE, METANpeIMETHbIE, IPeAMETHbIE (Ha 0a30BOM
YpOBHE).

[Iporpamma mno ¢u3MKe BKIIOYAECT:

IJIAHUPYEMBbIE Pe3yJIbTaThl OCBOCHUS Kypca (hU3MKM Ha 0a30BOM YpOBHE, B TOM
YHCJIe IPEAMETHBIC PE3YJIBTATHI IO F0JIaM 00yUYEHUS;

cojiep;kaHue yueOHoro npeamera «Pu3nka» no rojgam oOy4eHusl.

du3nka KaKk Hayka o Haubosee OOIMX 3aKOHAX MPUPOJIbI, BBICTYIAsl B KAUECTBE
y4eOHOTO TpeaMeTa B IIIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ] B CHCTEMY 3HAHHM
00 okpyxatomem wwupe. llkonpHBIE Kypc GU3MKH —  cuUcTeMOOOpa3yromui
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKHUE 3aKOHBI JIEKAT
B OCHOBE IIPOIICCCOB W SBJICHUN, M3y4YaeMbIX XHUMHEH, Ouosioruerd, Quznmdeckoit
reorpadueit u actpoHomueit. Mcnonb30BaHHEe W aKTUBHOE IPUMEHEHHE (DHU3NUSCKHUX
3HAHUN OIpeaeNsaeT XapakTep W pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B cdepe
SHEPreTUKH, TPAHCHOPTa, OCBOEHUS KOCMOCA, IIOJYYEHHUS HOBBIX MaTepHUasoB
C 3aJJaHHBIMH CBOMCTBaAMHU M Jpyrux. M3ydenwe (Pu3Mku BHOCUT OCHOBHOM BKIJIaJl
B (GOpMHpOBaHHME  E€CTECTBEHHO-HAy4YHOW  KapTUHBI  MHpa  OOYy4YaroIIMXCH,
B (hopmMupoBaHNEe YMEHUI MPUMEHSITh HAYYHBIM METOJ] TO3HAHUS TIPU BHIMIOJTHEHUN UMHU
y4eOHBIX UCCIEOBaHUM.

B ocHoBy kypca ¢u3uku 11t ypOBHS CpEIHETO 00IIIero 00pa3oBaHUs TOJIOKEH Pl
ujel, KOTOphIe MOKHO pacCMaTpUBaTh KaK MPUHIIMIIBI €70 TTOCTPOSHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kypc SBISIETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJICPXKUT MaTepual W3 BCEX pa3leioB (PU3MKH, BKIIOYACT Kak
BOIIPOCHI KJJACCUYECKOH, TAK U COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HEWl MaTepuan Kypca GU3MKA 00bEAMHEH
BOKpYyr (Qusnueckux Teopud. Benymmm B Kypce sBisercs (popMupoBaHue
MPEACTaBICHUM O CTPYKTYPHBIX YPOBHSAX MaTE€pHHU, BEIICCTBE U TOJIE.
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Hoes  cymanumapusayuu. EE peanuszauus IpeanojaraeT HCIOIb30BaHUE
TYMaHUTapHOTO MOTEeHIIMaMa GU3NIECKON HAYKH, OCMBICIIEHUE CBSA3H Pa3BUTHS (U3UKH
C pa3BUTHEM OOIIECTBA, a TakKe C MHUPOBO33PEHUYCCKUMH, HPABCTBEHHBIMH H
HKOJIOTUMYECKUMHU MPOOTIEMAMHU.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢usnku mnpennojaraeT 3HaKOMCTBO
C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTUUYECKUX MPUIIOKEHUN N3YUEHHBIX TEOPHil
Y 3aKOHOB.

Hoes sxonozuzayuu peann3yercsi IOCPEACTBOM BBEIEHUS DJIEMEHTOB COACPKAHMS,
NOCBSIIEHHBIX HKOJIOTMYECKUM MpOoOJeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI
C Pa3BUTHUEM TEXHUKHM M TEXHOJIOTUH, a TaKke OOCYKIEHUs MpoOJieM paliiOHaIbHOTO
IPUPOIONOIB30BAHUS U KOJIOTUUYECKON OE30MaCHOCTH.

Crep>KHEBBIMU DdJIEMEHTaMU Kypca (QHU3MKA Ha YpPOBHE CPEAHErO OOIIero
oOpa3oBaHMs SIBIAIOTCS  (u3Mueckue Teopuu ((POpMHUpOBAaHUE MPEACTABICHUMN
0 CTPYKType MOCTpOeHHs (U3MUECKON Teopuu, poiu (pyHAAMEHTaIbHBIX 3aKOHOB U
MPUHITUIIOB B COBPEMEHHBIX MPEJCTABICHUSAX O MPHUPOJE, FPAHUIAX MPUMEHUMOCTU
TEOPUH, JIJIsl ONIMCAHUS €CTECTBEHHO-HAYYHBIX SBICHUH U MPOIIECCOB).

CucTeMHO-eSTENIbHOCTHBIN TIOX0 B Kypce (DM3HUKH peann3yercs MPeKIe BCETO
3a CYET OpraHU3aIMH KCIIEPUMEHTATBHON JAesTeTbHOCTH oOydatomuxcs. /s 6a3oBoro
YPOBHSI Kypca (PU3UKH — 3TO UCTIOJIB30BAHUE CUCTEMBI (PPOHTATIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U J1a0OPaTOPHBIX pabOT, KOTOPBIE B IpOrpamMMe 1o (pu3nKe 00beTUHEHbI
B OOIIHI CTIMCOK YYEHUYECKHUX MPaKTHUECKUX paboT. Brinenenne B ykazaHHOM MepeuHe
1a00paTOpHBIX PA0OT, NPOBOAUMBIX Ui KOHTPOJISI U OLIEHKH, OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIBHOTO MPOoIlecca UCXOAS U3 OCOOCHHOCTEH ITaHUPOBAHUS U
ocHaienust kabunera ¢pusuku. [Ipu 3TOM oOecnieunBaeTCsl OBJIaJIeHUE O0YyJarOIIIMMUCS
YMEHHSIMH  TIPOBOJUTH KOCBEHHBIE HW3MEpPEHUs, HCCIEAOBAHUS 3aBUCHUMOCTEH
¢u3HYECKUX BETUYHMH U TIOCTAHOBKY OTIBITOB IO MPOBEPKE MPEITI0KEHHBIX TUTIOTE3.

bonpiioe BHUMaHWe yAenseTcs PENICHWIO PacuéTHBIX M KAYeCTBEHHBIX 3ajad.
[Ipu sTOoM 1151 pacy€THBIX 3a/7ad MPUOPHUTETOM SIBISIOTCS 3a/ladyd C SBHO 3aJaHHOM
(¢u3nyecKol  MOJAENbIO, MO3BOJSIOIIME TMPUMEHSATh  HM3YYEHHBIE  3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO paszeia Kypca, TaK U MHTETPUPYS 3HAHUS U3 Pa3HBIX
pasnenoB. J[ys KaueCTBEHHBIX 3a/lay MPUOPUTETOM SIBISIOTCS 3a7aHUSl HA OOBSICHEHHE
NpOTeKaHusl (PU3NYECKUX SBICHUN U TPOIIECCOB B OKPYKAIOIMIEH JKU3HH, TpeOyrolme
BbIOOpA (PU3NUYECKON MOJCIIHN JJISI CUTYaIluU MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanusmu OI'OC COO k MarepuaibHO-TEXHUYECKOMY
obecrieueHnIo yaeOHOTo Tpoiiecca 6a30BbIld YPOBEHb Kypca (PU3UKH HA YPOBHE CPETHETO
oOmrero oOpa3oBaHMsl TOJDKEH M3ydaThCs B YCIOBUAX MPEIMETHOro KabuHeTa (hU3NKU
WIM B YCJIOBHUSX HMHTETPUPOBAHHOTO KaOWHETa TMPEIMETOB €CTECTBEHHO-HAYYHOTO
IIUKJIA.

OCHOBHBIMU LENSIMA  M3y4eHHs (u3uku B oO0HIEM 00pa30BaHUU  SABIISIFOTCS:

dopMupoBaHrEe MHTEpEca M CTPEMIICHUs OOYYarOIIUXCS K HAYYHOMY HM3YYCHHIO
MIPUPOJIBI, PA3BUTUE UX MHTEJUICKTYAIBHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;
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pa3BUTHE TPEACTABICHWH O HAYYHOM MeEToJAe TNOo3HaHWs u (OPMHUPOBAHUE
UCCJIEI0BATENHLCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBICHUSIM;

dbopMHpoBaHHEe HAYYHOTO MHPOBO33PEHMSI KaK pe3yjbTaTa M3yYEHUS OCHOB
CTpPOEHHUS MaTepuu U QyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

dbopMHpoBaHWEe YMEHHUH OOBSCHATH SIBJICHUS C MCIHOJb30BaHUEM (PUINYECKUX
3HAHWI U HAYYHBIX JOKA3aTEIbCTB;

dopMupoBaHHE TPENCTAaBICHUA O POJAM (PUIMKH [ Pa3BUTHS JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHrue STUX 1ese  oOecleyuBaeTcs pelIeHUEM CIEAYIoMMX —3a7ad
B IIpOIIECCE M3YUYCHUSI Kypca (PU3UKU HA YPOBHE CPEHEr0 00IIero 0Opa3oBaHus:

npuOOpeTeHHe CUCTEMbl 3HaHUM 00 oO0muX (U3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPHSX, BKJIIOYAs MEXaHUKY, MOJICKYJSPHYIO (PU3UKY, AJIEKTPOJAMHAMUKY,
KBaHTOBYIO (PM3UKY U DJIIEMEHTHI aCTPOPU3UKH;

(opMHpOBaHHME YMEHHI MPUMEHSATH TEOPETUUYECKUE 3HAHUSA A OOBSICHEHUS
bu3NUecKuX SBICHUNW B TMPUPOJAE M JJs TPUHATUS MPAKTHUYECKUX PEIICHUM
B [IOBCEIHEBHOM KU3HU;

OCBOEHHE CIOCOOOB pEIICHMs Pa3IMYHbIX 3a7ad C SIBHO 3aJaHHON (u3NYECcKOM
MOJIENIbIO, 3aa4, OAPAa3yMEBAIOIINX CAMOCTOSITEILHOE CO3JaHne (PU3NUECKON MOJIENH,
aJICKBaTHOM YCIIOBUSIM 3aJ1a4H;

MOHUMaHue GU3NIECKUX OCHOB M MPUHIIAIIOB JCHCTBUS TEXHUYECKUX YCTPOUCTB H
TEXHOJIOTHYECKHX IIPOLIECCOB, UX BIMSIHUS Ha OKPYXKAIOLIYIO CPENY;

OBJIAJICHHE METOJAaMU CaMOCTOSITEIbBHOIO  IUIAHUPOBAaHUS U MPOBEACHUS
(bU3NYEeCKUX AKCIIEPUMEHTOB, aHaJIM3a U WHTEpHpeTanud uHGOpMAIUH, ONpeneIecHus
JIOCTOBEPHOCTH TMOJYYEHHOI'O pe3yJjibTaTa;

CO3/IaHME YCJIOBHM JUISI PpPa3BUTHUS YMEHUM NPOEKTHO-UCCIEA0BATENBCKOM,
TBOPUYECKOU JIESITETbHOCTH.

Ha wusydenne @u3uku (0a30BbIii ypOBEHb) Ha YpPOBHE CpPEIHEro OOIIEro
obpazoBanus orBoautcss 136 yacoB: B 10 kmacce — 68 waco (2 ywaca B HeeIo),
B 11 xnacce — 68 yacos (2 yaca B HEJIEIO).

[Ipensiaraemelii B mporpamme 1o pu3uke nepeyeHb J1a00paTOPHbIX U MPAKTUYECKUX
paboT ABISETCS PEKOMEHIOBAHHBIM, YUUTENb JIeJIaeT BHIOOP MPOBEACHUS JIa00PATOPHBIX
paboT ¥ OMBITOB C YYETOM UHAUBUIYATBLHBIX OCOOCHHOCTEH 00yUaronIuXcsl.

COAEPKAHUE OBYYEHUASA

10 KJIACC
Paznen 1. ®u3uka u MeTOAbI HAYYHOT'O MO3HAHUSA
®dusuka — Hayka o npupojie. Hayunbie METOABI MO3HAHUSI OKPYKAIOUIETO MUpA.
Ponb sxcniepriMeHTa M TEOPUH B IIPOIIECCE TO3HAHUS PUPOILI. DKCIIEPUMEHT B (hU3BHUKE.
MonenupoBanue ¢GU3MYECKUX SBICHUNH U TporieccoB. Hayunbie rUMmoOTE3HI.
®duznyeckne 3aKOHBI U TeOpur. ['paHUIBI TPUMEHUMOCTH (PU3MUECKHX 3aKOHOB.
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[IpyHIMIT COOTBETCTBUS.

Ponb u mecto ¢pusuku B GOpMHUPOBAHHM COBPEMEHHOW HAay4YHON KapTHHBI MHUpAa,
B [IPAKTUYECKON IEATEIBHOCTH JIFOACH.
Jlemoncmpayuu

AmnanoroBblie U IU(GPOBHIE U3MEPUTETbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUHKH.

Pa3nen 2. Mexanuka
Tema 1. Kunemamuka

Mexannueckoe aBrxeHre. OTHOCUTEIIBHOCTh MEXaHUYECKOT o ABMkeHuA. Crucrema
orcué€ra. Tpaekropus.

[lepemenienue, CKOpoCTh (CpeaHsst CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHUE
MaTepUaIbHOW TOYKH, HMX TMPOEKUWH HA OCH CHUCTEMbl KoopauHat. CloxeHue
IIEPEMEILIEHUM U CIO0KEHUE CKOPOCTEM.

PaBHOMEpHOE U pPaBHOYCKOPEHHOE TPSAMOJMHEWHOE JBUXKEHHE. ['paduku
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOPEHUS, IIYTH U NEPEMEILECHHS] MaTepUaIbHOM
TOYKHU OT BPEMEHH.

CBoOoiHOE TTajzieHre. Y CKOpeHHE CBOOOTHOTO TaICHUSI.

KpuBonunenHnoe npuxkeHue. /[[BHKeHME MaTEepUaIbHOM TOYKH IO OKPYKHOCTH
C IOCTOSIHHOM 110 MOJAYJIXO CKOPOCTBIO. YTIIOBasi CKOPOCTb, IMHEWHAs CKOPOCTh. [lepron
U yacToTa oOpaieHus. LleHTpocTpeMuTenbHOe yCKOpEHHE.

TexHruecKue yCTpOWCTBa M MPAKTUYECKOE NMPUMEHEHHUE: CIUIOMETP, ABUKEHUE
CHaps/10B, LIETHbIE U PEMEHHBIE NTEPEAAYH.

Jlemoncmpayuu

Mopenb cucTeMBl OTCU€Ta, WUIIOCTpAlUsl KUHEMAaTHYECKUX XapaKTepUCTHUK
JIBUKEHUS.

[IpeoOpa3oBaHue ABMKEHUHN C UCIIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TageHue Ten B BO3AyX€e U B pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue pABukeHUs Tena, OpOIIEHHOTO TMOJA YIJOM K TOPU3OHTY H
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOTHOTO NaJeHUSI.

HamnpaBnenue ckopoCTH npu ABUKEHUH 110 OKPYKHOCTH.

Yuenuuecxuii sxcnepumenm, 1abopamopisie pabomol

N3ydyeHne HEPaBHOMEPHOIO MBWKEHUS C ILIEJIbIO OINPEACIICHUS MIHOBEHHOM
CKOPOCTH.

HUccnegoBanne  COOTHONIEHUS MEXKAY  NyTSAMH,  HPOHUJCHHBIMH  TEJIIOM
3a MOCJIE0OBATEIbHBIE PABHBIE MPOMEKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JBHKEHUN
C HaYaJIbHOM CKOPOCTBIO, PABHOW HYIJIIO.

N3yueHne nBWKEHUS IIAPUKA B BSI3KOM IKUIKOCTH.

N3yuenune nBKeHHs TeIa, OPOIIEHHOTO TOPU30HTAIILHO.

Tema 2. lunamuxa



denepanpHas paboyas nmporpamma | Pusmuka. 10-11 knacce (6a30BbIN ypOBEHB)

[Iprammn otHocutensHOCTH ['anmies. Ilepswiid 3akoH Herotona. MuepuuansHble
CUCTEMBI OTCYETA.

Macca tenma. Cuna. IlpuHuun cynepno3unmu cwi. Bropoil 3akoH HproToHa
JUI. MaTEPUAIIBHON TOUKHU. Tpetuit 3akoH HpI0TOHA [T MaTepUaIbHBIX TOYEK.

3akoH BceMupHoro taroteHus. Cuna tspkectu. [lepBas kocMuueckast CKOpOCTb.

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

Tpenne. Bunsl Tpenus (mokosi, ckoibxeHus, kadeHus). Cunma tpenus. Cyxoe
Tpenue. Cuiia TpeHust CKOJIbXKEHUs U cuiia Tpenus nokos. Koaddunment tpenus. Cumna
COINIPOTHBJIEHUS NPU IBUKEHUU TEJIA B AKUIKOCTH WIIH rase.

[TocTynarenbHoe U BpalaTeabHOE ABUKEHUE a0COIIOTHO TBEPAOTO TEa.

MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpauieHus. [lnedo cuibl. YcmoBus paBHOBeCHs
TBEPJIOTO TEA.

TexHnueckre yCTpOMCTBA U MPAKTUYECKOE TPUMEHEHHE: TTOIINITHUKH, JTBUKEHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrienue nHEpLUN.

CpaBHeHHEe Macc B3aUMOJEHCTBYIOIIUX TET.

Bropoii 3akoH HerotoHna.

N3mepenue cui.

CrnoxeHnune cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(POopMaliuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIBEME U ITAJCHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKCHUSI.

VYcnoBust paBHOBECHS TBEPIOIo Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yuenne nBmxeHus: Opycka Mo HaKJIOHHOM MJIOCKOCTH.

HUccnegoBanne 3aBUCHUMOCTH CHJI YINPYTOCTH, BO3HUKAIOUIUX B TMPYXKHUHE H
pPE3UHOBOM 00pa3siie, OT uX nedopmMariuu.

HccnenoBanue ycimoBuii paBHOBECUS TBEPIOTO TENA, UMEIOLIETO OCh BPAILICHMUS.

Tema 3. 3akoHbl cOXpaneHus 8 MexaHuke

Nmmynbc MaTepuanbHON TOUYKH (Teja), CUCTEMbl MaTEepPHAIIbHBIX TOYeK. MITynbe
CWJIBI U W3MEHEHUE HMIIyJbca Tela. 3aKOH COXpPaHEHUs uMIyJibca. PeakTuBHOE
JIBUKCHHUE.

Pa6oTa cusnbl. MOIIHOCTH CHUITHL.

Kunetnueckass »Heprus MarepuaibHOM TOYKkd. Teopema 00 W3MEHEHUU
KUHETUYECKOU DHEPTUM.

[ToTenmuanbHas sHeprus. [loTeHnuanbHas SHEpPrus ynpyro aeGopMupoBaHHON
npyxuHbl. [loTeHnnanpHas SHepTHsl Teja BOJIM3U MTOBEPXHOCTH 3EMIIH.

[ToTeHnManbHBIE U HEMTOTEHIIUAIbHBIC CUJTBI. CBSA3b PaOOTHI HEMOTEHIIUABHBIX CHII
C U3MEHEHUEM MEXaHUYECKON SHEPTUH CUCTEMBI T€Jl. 3AKOH COXPAHECHUSI MEXaHUYECKON
DHEPIUH.
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VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckne YyCTPOMCTBA M IPAKTHUYECKOE TMPUMEHEHHE: BOIOMET, KOMED,
MPYKUHHBIN TUCTOJIET, IBUKEHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexo MOTEHIIUATBLHON YHEPTUU B KHHETHYECKYIO M OOPaTHO.
Yyenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydenne abCOMIOTHO HEYNIPYTOro y/iapa ¢ MOMOIIBIO IBYX OJAMHAKOBBIX HUTSIHBIX
MasiTHUKOB.

HccnenoBanue cBa3u pabOThI CHIIBI ¢ U3MEHEHUEM MEXaHMUYECKOW DHEpPruM Teia
Ha NMPUMEPE PACTSHKEHUSI PE3UHOBOTO JKI'yTa.

Pa3nen 3. MouiekyJsipHasi pu3nka 4 TePMOIUHAMHUKA
Tema 1. Ocroébl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYECKOM TEOpPUM U HX OIBITHOE
obocHoBaHue. bpoyHoBckoe nBwxkenue. uddysua. Xapaktep ABUKEHUS U
B3aMMO/JICHCTBHUS YaCTHILL BeleCcTBA. MOeIn CTPOEHUS ra30B, )KUIKOCTEW U TBEPIBIX TEII
U 00BSICHEHHE CBOMCTB BELIECTBA HA OCHOBE 3TUX Mojelel. Macca u pa3mepbl MOJIEKYJI.
KommuecTBo Bemectna. [ToctositHHas ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa m e€ wusMmepenue. lllkanma Ttemmeparyp
Llenabcus.

Mopnenp umaeansHoro rasza. OCHOBHOE YpPaBHEHHME MOJEKYJSIPHO-KHHETHYECKON
TEOPUU UJCAIBHOTO ra3a. AOCOIIOTHAs TeMIepaTypa Kak Mepa cpeiHel KHHETHUYECKO
SHEPrUU TEIUIOBOTO ABMKEHUs 4yactull rasza. Illlkama temmneparyp KenbBuna. ['azoBbie
3akoHbl. YpaBHeHne MenaeneeBa—Knaneiipona. 3akoH [lansToHa. WM3ompoueccsl
B MICAJIbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe npencrabieHue
M30MPOLIECCOB: U30TEPMa, U30X0pa, u300apa.

TexHuyeckue yCcTpoHCTBa U IPAKTUUECKOE IPUMEHEHHE: TEPMOMETP, OAPOMETP.

Jlemoncmpayuu

OnbIThI, TO0Ka3bIBAIOIIUE JUCKPETHOE CTPOEHUE BellecTBa, (hoTorpaduu MOIeKyl
OPraHUYECKUX COCIUHCHUU.

OnbiTel 0 AU DY3UH KUIKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopens onbiTa lTepHa.

OnBITHI, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOICHCTBHS.

Mogens, WUTIOCTPUPYIOIIas IPUPOTY aBJICHUS Ta3a Ha CTEHKU COCY/Ia.

OMBITHI, WIUTFOCTPUPYIOIINUE YPABHEHNE COCTOSIHUS UI€aTbHOTO ra3a, U30IPOIIECChI.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

Omnpenenenre Macchl BO3/IyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEpeHUI 00bEMa
KOMHATBI, IaBJICHUS] U TEMIIEPATyphl BO3/lyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MCKAY MmapaMeTpaMn COCTOAHHA Ppa3peKECHHOI'O ra3a.
8
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Tema 2. Ocnosbt mepmoouHamuKu

TepmoauHamuueckass cucremMa. BHYTpPEHHssT DJHEPIrUs TEPMOJUHAMUYECKOU
CHUCTeMBl M CcHocoObl e€ m3MeHeHus. KomnuecTBO TemioTel u padbora. BHyTpeHH:ss
DHEPIUs OJHOATOMHOTO MACAIBHOTO rasa. Buael Teronepenadn: TEILUIONPOBOJHOCTD,
KOHBEKIMSA, U3JIydeHHUE. YJenbHas TEINIOEMKOCTh BemecTtBa. KoimuecTBO TEIUIOTHI
IIpU TEIIonepeaaye.

[Tonsitue 06 agnabatHoM nporuecce. [lepBriii 3aKkoH TepMoarHaMuKU. [Ipumenenue
NEPBOr0 3aKOHAa TEPMOJMHAMUKHM K H3ompoueccaM. ['paduueckas HHTEpIpeTarus
paboThI raza.

Bropoii 3akoH TepmoarHamMuki. HeoOpaTUMOCTh MPOIIECCOB B IPUPO/IE.

TeruoBble MammHbl. [IpuHIMOBL eldcTBHS TemoBbIXx MamuH. [IpeoOpa3zoBanus
’HEpPruu B TEIUIOBbIX MamuHax. KoadduiimeHT mone3Horo aeiicTBus TEIIOBOM MaIIHBI.
[uxn KapHo u ero kod3¢p@dUIIMEHT MOJIE3HOTO NEUCTBUA. DKOJIOTHYECKHE MPOOJIEMBI
TEIUIODHEPTETUKH.

TexHUuecKue yCTpOWCTBA U MPAKTUYECKOE IPUMEHEHHE: JIBUTaTEIb BHYTPEHHETO
CropaHusi, ObITOBOM XOJIOUIBHUK, KOHIULIUOHED.

Jlemoncmpayuu

V3MeHeHre BHYTpEHHEH SHEPruM Teja MpPU COBEPLIEHUH padOThI: BBLIET MPOOKU
13 OyTBUIKU MOJ JEHCTBUEM CKATOTO BO3/lyXa, HarpeBaHue 3¢upa B JIATYHHOU TpyOKe
nyTEéM TpeHHUs (BUICOAEMOHCTpALUS).

N3meHeHne BHYTpPEHHEW 3HEpruM (Temreparypbl) Tella Mpu TeIulonepeaaye.

OnpbIT 0 a1MadaTHOMY PACIIUPEHHUIO BO3/AyXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mopenu mnapoBoil TypOWHBI, JBUTaTeNsl BHYTPEHHETO CrOpaHUsi, PEaKTUBHOIO
JIBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepenue yaenpHON TeIIOEMKOCTH.

Tema 3. Aepezcammuvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpa3zoBanue u kKoHzaeHcauusi. Mcnapenue u xumnenHue. AOCONOTHas U
OTHOCUTENbHAS BIAXHOCTh BO3Ayxa. HacelmeHHbli mnap. VYaenbHas TeruioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JIaBJICHUS.

TBépnoe Tteno. Kpucrammmueckue u amopdHble Tena. AHHU30TPONHS CBONCTB
kpuctamwioB. JKunkue kpuctawiel. CoBpeMeHHbIE MaTepuanbl. [lnaBneHue u
KpucTayum3anus. Y aenbHas TerioTa miasiaenus. Cyomumanus.

YpaBHEeHHE TEIIOBOro OajaHca.

TexHu4ecKkre yCTpOUCTBa U MPAKTUUECKOE MPUMEHEHHE: TUTPOMETP U IICUXPOMETP,
KAIOPUMETP, TEXHOJIOTUU TOJIYYEHHS] COBPEMEHHBIX MATEpUANIOB, B TOM YHCIIE
HAaHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MApPOB.

Kunenue npu noHMXEHHOM JTaBJICHUMU.

Crioco0Obl M3MepeHns BIaXKHOCTH.
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HabutoieHne HarpeBaHus U IJIaBJIEHHS KPUCTAINIMYECKOTO BEIIECTBA.
JleMOHCTpanust KpUCTaJIoB.

Vuenuueckuii sxcnepumenm, nabopamopmvie padomol
N3MepeHne OTHOCUTENBHOM BIIaXKHOCTH BO3/1yXa.

Paznen 4. DnekTpoauHAMUKA
Tema 1. dnekmpocmamuka

DJNeKTpu3alms Tell. DIEKTpUYEeCKUd 3apsia. J[Ba BHIA 3IEKTPUUYECKUX 3apsiioB.
[IpoBOAHUKH, TUDIEKTPUKUA U MOJYIPOBOJHHUKU. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO
3apsna.

B3aumoneiictBue 3apsanoB. 3akoH Kyiona. TodeuyHbI 3JIEKTPUYECKHAN 3apsi.
DnekTpudeckoe noJie. Hanpspk€HHOCTE 25iekTprudeckoro noss. [puniun cynepno3unuu
ANEKTPUYECKUX MoJel. JInHNN Hanps>KEHHOCTH AJIEKTPUYECKOTO TOJIS.

PabGora cun snextpoctatuyeckoro mnojig. [lorenunuan. Pa3HOCTH MOTEHIIMANIOB.
[IpOBOIHUKM MW AUDIEKTPUKU B IJIEKTPOCTATUUECKOM I10Jie. JludimekTpuueckas
MPOHHULIAEMOCTb.

DnekTpoéMKOCcTh. KonaeHcatop. OIEeKTPOEMKOCTh IIOCKOTO KOHJEHCATOpA.
DHeprus 3apsHKEHHOT0 KOHJIEHCATOpa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHME:  DJIEKTPOCKOIL,
AIIEKTPOMETP,  IJEKTPOCTATUYECKAsl  3allluTa,  3a3eMJICHHE  DJIEKTPOIPUOOPOB,
KOHJICHCATOp, KOIMPOBAJIBHBIN anmnapar, CTpyHHBIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHLIMII IEUCTBUS JJIEKTPOMETPA.

B3aumoenicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEI.

[IpOBOIHUKH B 3JIEKTPOCTATUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3AUTA.

JIMPAEKTPUKH B DJIEKTPOCTATUIECKOM TTOJIE.

3aBUCHUMOCTB AJIEKTPOEMKOCTH TJIOCKOTO KOHJIEHCATOpa OT IUIOIA/IU IUIACTHH,
pacCTOSAHUS MEXKIY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCaTopa.
Yyenuueckuii sxcnepumenm, nabopamopmvie pabomsl

N3mepeHnne 351eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. I[locmosannwtit 3nekmpuueckuit mok. Toxu 6 paznuunvlx cpeoax

DNEeKTPUYECKUNA TOK. Y CIOBHS CYIIECTBOBAHMS JIEKTPUUYECKOIO TOKA. MICTOUHMKH
tToka. Cuna Toka. IToCTOSSHHBIN TOK.

Hanpsikenune. 3akon OMa 1711 yyacTKa LETH.

DJIEKTPUUECKOE  CONMPOTUBIICHUE.  YJIEJIBHOE  CONPOTUBIICHUE  BEIIECTBA.
[TocnenoBaTenpHOE, MapAIIEIBLHOE, CMENIAHHOE COSITMHEHHUE MMPOBOJHUKOB.

Pabora anextpudeckoro Toka. 3akoH [[xoyns—JleHiia. MOIHOCTh 3JIEKTPUYECKOTO
TOKa.

DJIEKTPOJIBUKYIAsi CUJIa U BHYTPEHHEE CONPOTUBICHUE MCTOYHUKA TOKA. 3aKOH

10
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Owma [11s1 TOHOM (3aMKHYTOM) 3J1eKTprueckol 1enu. Kopotkoe 3aMbIkaHue.

DNeKTpOHHAs IPOBOAUMOCTh TBEPABIX METAJIIIOB. 3aBUCUMOCTb COITPOTHUBIICHHUS
METaJIOB OT TemrnepaTypbl. CBEpXIpPOBOAUMOCTb.

DNeKTpUYECKUd TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonmynpoBonHuku. CoOCTBEHHAs! U IPUMECHASI IPOBOJUMOCTD ITOTYIIPOBOJAHHUKOB.
CaoiicTBa p—n-niepexoja. [lonynpoBoaHUKOBBIE TPUOOPBI.

DNEKTPUYECKUNA TOK B paCTBOPaxX M PACILIABAX JIEKTPOJIIUTOB. DIEKTPOIUTHYECKAS
JTUCCOLUAIINS. DIICKTPOIIU3.

DnexkTpuyeckuid TOK B ra3zax. CamMOCTOSATEIbHBIN U HECAMOCTOSATEIBHBIN pa3psil.
Monnus. I1nazma.

TexHnyeckue ycTpoMCTBAa U MPAKTUYECKOE NMPUMEHEHUE: AMIIEPMETP, BOJIBTMETD,
peocTaTt, UICTOYHUKH TOKA, 3JIEKTPOHArpeBaTENIbHbBIE PUOOPHI, JIEKTPOOCBETUTEIbHBIE
npuOOpbl, TEPMOMETP CONPOTUBJICHMS, BAKYYMHBIH JUOJ, TEPMHUCTOPHl U
(OTOpE3UCTOPHI, MOITYIPOBOJHUKOBBIN JUO/I, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepeHne cuiibl TOKa U HaIPSKEHUS.

3aBUCUMOCTb COIPOTHUBIICHHUS LIWIMHIPUYECKUX IPOBOIHUKOB OT JUIMHBI, IUIOIIA/IN
IIONIEPEYHOT 0 CEYEHUS U MaTepHraa.

CMmelnaHHOE COEIMHEHNE IPOBOAHUKOB.

[Ipamoe  w3MepeHHe  INEKTPOABMKYHIEM  cuibl. KopoTkoe — 3aMbIkaHue
rajbBaHUYECKOIO 3JIEMEHTA U OLICHKA BHYTPEHHETO COIPOTHUBIICHUS.

3aBUCHUMOCTB CONPOTUBIICHUSI METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

NckpoBoit pa3psia v MPOBOAUMOCTD BO3AYXaA.

OOHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Vuenuueckuii axcnepumenm, nabopamopmvie pabomol

N3yueHnne CMENIaHHOTO COCTUHEHHSI PE3UCTOPOB.

W3mepenne dICKTPOJABIDKYIICH CHIIBI WCTOYHMKA TOKAa M €ro BHYTPECHHETO
COTIPOTHUBJICHUS.

Habmronenue snekTpoaunsa.

MexnpeaMeTHbIe CBSA3H

N3yuenue kypca ¢pusuku 6a3oBoro ypoBHs B 10 kinacce ocylecTBisieTcsi ¢ y4€ToM
COJIepKATEIBHBIX MEKIIPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTHKU, OUOJIOTHH, XUMUH,
reorpauu U TEXHOJOTHUHU.

Meoicnpeomemnvle nowsimusi, CBSI3AHHBIE C M3YYEHUEM METOAOB HAYYHOTO
MO3HAHUS: SIBJICHUE, HAYYHBIN (pakT, TUMOTE3a, (u3nUecKas BEJIMYHHA, 3aKOH, TCOPHS,
HaOJII0ICHUE, SKCIIEPUMEHT, MOJEIUPOBAHNE, MOJEIIb, U3MEPEHHE.

Mamemamuka: penieHUe CUCTEMbl ypaBHEHUM, JIMHEWHas (yHKIus, mapadoda,
runepOoa, X rpaduKu U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKITMU: CUHYC, KOCHHYC,
TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPhl M HX
IIPOEKLMHU HA OCH KOOPJHUHAT, CJI0KEHUE BEKTOPOB.

11



denepanpHas paboyas nmporpamma | Pusmuka. 10-11 knacce (6a30BbIN ypOBEHB)

buonoeus: mexanmdeckoe IBIKEHHE B JKMBOW mpupoje, auddysus, ocMmoc,
TEIUIOOOMEH JKMBBIX OPraHU3MOB (BBl TEIUIONEPEIAYu, TEIUIOBOE PAaBHOBECHUE),
AIEKTPUYECKUE SIBJIICHUS B dKUBOU MPUPOJE.

Xumus: DUCKPETHOE CTPOCHHME BEIIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJ, MOJb
BEILIECTBA, MOJISIPHAsi Macca, TEIJIOBBIE CBOWCTBA TBEPHABIX TEN, )KUAKOCTEW WM Ta30B,
ANEKTPUYECKUE CBOMCTBA METAIIIOB, SJIEKTPOIUTUYECKAS JUCCOIMALINS, TaJbBAHUKA.

l'eocpaghus: BAaXXHOCTH BO3yXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonocus: MpeoOpa3zoBaHUE JBWKEHUN C HCIOIb30BAHUEM MEXAHM3MOB, YUET
TPEHUSI B TE€XHHUKE, TMOJIIAINHUKN, MCIOJIb30BAHUE 3aKOHA COXPAHEHUS HMITYJIbCa
B TEXHHUKE (pakeTa, BOJOMET U JpYrue), JBUraTelb BHYTPEHHErO CropaHus, MmapoBas
TypOrHa, OBITOBOM XOJIOMMILHUK, KOHTUITMOHED, TEXHOJIOTUN TIOTyYICHHSI COBPEMEHHBIX
MaTepUaJioB, B TOM YHUCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUH, 3JIEKTPOCTATHYECKAs
3alMTa,  3a3e€MJICHHE  DJIEKTPONpUOOpPOB,  KCEPOKC,  CTPYWHBIM  TpUHTED,
AJIEKTPOHArpeBaTeIbHbIE TPUOOPHI, JIEKTPOOCBETUTEIBHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC
Pa3znen 4. DiekTpoauHAMUKA
Tema 3. Maznummnoe none. IneKmpomazHuUmMHAA UHOYKUUS

ITocTossnHBIC MarHuThl. B3auMoaelcTBHE MOCTOSHHBIX MAarHMTOB. MarHuTHOE
noje. Bektop MarHMTHOW WHAYKIWU. [IpUHIMIT Cyneprno3uilii MAarHUTHBIX TOJICH.
JIvHuKM MarHuTHOM MHAYKIMU. KapTrHa JIMHUN MarHUTHOW MHYKIIUH TIOJISI TOCTOSIHHBIX
MarHuTOB.

MarauTHoe 1oJjie MPOBOJAHUKA C TOKOM. KapTuHa JMHUNA MHAYKIUK MarHUTHOIO
MOJIS1 IJTMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOT'O KOJIBIIEBOTO IIPOBOIHUKA, KATYIIKH
¢ TokoM. OnbIT Dpcrena. BzaumoaeicTBue NpoBOJHUKOB C TOKOM.

Cuia Amnepa, e€ MOlyJIb U HallpaBJICHUE.

Cuna Jlopenua, €€ MOIynb W HampaBiICHUE. [BUKEHHE 3apsiKEHHOM YaCTHUIIbI
B OJJHOPOJHOM MarHuTHOM noJjie. Pabora cuisl Jlopenia.

SIBrieHue 3neKTpOMAarHUTHOM MHAYKIMHU. [IOTOK BEKTOpa MAarHUTHOW MHAYKLIHH.
DNEeKTPOBIXKYIIASA CUJIa MHAYKIHUH. 3aKOH 3JI€KTpOMarHuTHOM nHayKunu dapases.

BuxpeBoe »snektpuueckoe mosie.  DNEKTPOABMXKYIIAS  CWIA  HUHAYKIUHU
B [IPOBOJIHUKE, IBMKYLIEMCS IMOCTYNATEIbHO B OJJTHOPOJHOM MarHMTHOM IIOJIE.

[TpaBuno Jlenna.

NHBayKTUBHOCT®D. sSlBnenune CAMOMHIYKIIVH. OJIEKTPOABIXKYIIIAs  CHJIA
CaMOUHIYKIIUU.

DHEprusi MArHUTHOTO MOJIA KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTpOMCTBA M IMPAKTUUECKOE MPUMEHEHUE: MOCTOSIHHBIE MAarHUTHI,
AJIEKTPOMArHUTHI,  JJIEKTPOJBUTATENb,  YCKOPUTEIM  JJIEMEHTApPHBIX  YaCTHII,
WHYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

12
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OTKIIOHEHHE 2JIEKTPOHHOTO ITy4YKa MArHUTHBIM IIOJIEM.

JIMHUY MHAYKIMY MarHUTHOT'O ITOJIA.

B3anmoneiictBrue AByX MIPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHIa Ha HOHBI 3JIEKTPOJIUTA.

SIBieHUE 3IIEKTPOMarHUTHON MHIYKLHU.

IIpaBuio Jlenna.

3aBUCUMOCTh 3JIEKTPOABIKYLIEH CHJIBI HMHIYKIHH OT CKOPOCTHM HW3MEHEHUs
MarHUTHOTO ITOTOKA.

SIBneHne caMOMHIYKINN.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

M3yueHne MarHuTHOIO IOJIsI KaTYIIKHU C TOKOM.

Hccnenoanue aeMCTBUS NOCTOSIHHOTO MarHWTa HA PAMKy C TOKOM.

HccnenoBanue sBICHUS 3JIEKTPOMAarHUTHOM UHIAYKIIAH.

Pa3znen 5. KosieOannsi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMazHunmHble KOAEOAHUA

Koneb6arenbnas cuctema. CBoOOAHBIE MEXaHUUECKHE Koebanus. ['apMoHnUecKue
kosnebanus. [lepuon, yactora, aMmmnTyaa u ¢gasza konedanuid. [IpyXKuHHBII MasgTHHK.
Marematuueckuii MasTHUK. YpaBHEHHE rapMOHHUYecKuX Kosnebanmii. [IpeBpaiienue
HHEPTUU MIPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbnbiii KOHTYp. CBOOOHBIE SJIEKTPOMArHUTHBIE KOJIEOAHUS B UI€THHOM
K0JIe0aTeIbHOM KOHTYpE. AHAJIOTHUSI MEX]IY MEXaHUYECKUMHU U DJICKTPOMATrHUTHBIMU
koneOanusimu. @dopmyna TomcoHa. 3aKOH COXpaHEHUS JHEPruu B HUACATBHOM
KoJie0aTeILHOM KOHTYpE.

[IpeacraBinenre o 3aryxaronux KoJieOaHUsX. BBIHYXICHHbIE MEXaHUYECKUE
KoseOanus. Pezonanc. BeIHYXI€HHbIE 3JIEKTPOMArHUTHbIE KOJIeOaHMUs.

ITepemenHbIil TOK. CHHYCOMAANBHBIN MEPEMEHHBIN TOK. MOIIHOCTh TEPEMEHHOTO
TOKA. AMIUTUTYIHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HATIPSIAKEHUS.

Tpancpopmarop. I[lpousBoacTBO, Tepemadya W MOTPEOJIEHHWE DIIEKTPUUECKOU
JOHEPruu. OKOJIOTHYECKHE PHUCKHA IPU IPOU3BOJACTBE IeKTpodHepruu. Kynberypa
VICTIOJIb30BaHUS DJIEKTPOIHEPIUU B IOBCEAHEBHOM KU3HMU.

TexHuueckne yCTpOMCTBA U MPAKTUUECKOE NMPUMEHECHUE: JIEKTPUUYECKUN 3BOHOK,
TEHepaTop NMEPEMEHHOTO TOKA, IMHUHU dJIEKTPOIIepeay.
Jlemoncmpayuu

HccnegoBanue mapaMeTpoB — KoJieOATENbHOW CUCTEMbI  (NMPYKUHHBIA — WJIU
MaTeMaTUYECKHI MasSTHHK).

Hab6nronenue 3atyxarommx KojaeOaHmii.

HccnenoBanue cBOMCTB BEIHYKACHHBIX KOJIEOaHUIA.

Habmonenue pe3onanca.

CBoOOHBIE JIEKTPOMArHUTHBIE KOJICOAHMSI.

OcuumnorpaMMbsl  (3aBUCUMOCTH  CHUJIBI TOKa W HalpsHKEHUS OT BPEMEHH)
JUTSI DJIEKTPOMArHUTHBIX KOJIEOaHUH.

13
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Pe3onanc nmpu  1NOCIEIOBAaTENbHOM  COEAMHEHUM  PE3UCTOpA,  KaTyLIKH
VMHIYKTUBHOCTH U KOHJEHCATOpa.

Mopneinb TMHUY 3JEKTPOIIepESadH.
Yuenuueckuii sxcnepumenm, nabopamopuwvie pabomul

HccnenoBanue 3aBUCMMOCTH NIEPUOAA MAJIBIX KOJICOaHHI Ipy3a HA HUTH OT JITHHbI
HUTHU U MaccChl Ipy3a.

HccnenoBanue NepeMEeHHOTO TOKA B ENU U3 MOCIEA0BATEIbHO COETMHEHHBIX
KOHJICHCATOpa, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpoMazZHunHble 60JIHbL

MexaHnudeckue BOJIHBI, ycioBusA — pacnpocTtpaHeHus. Ilepuwon.  Ckopocts
pacnpocTpaHeHus U JUIMHA BOJIHBI. [lonepeunble u npooibHble BOJIHBL. HTEphepeHuns
U 1upakiys MEXaHUUYEeCKUX BOJIH.

3Byk. Ckopoctb 3ByKa. ' pomkocTs 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. YCJIOBUS M3JIYyYECHUS DJICKTPOMATHUTHBIX BOJIH.
B3aunmuas opuentauus BektopoB E, B, V B anektpomarHuTHO#l BosHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTpaXXCHHE, MPETOMIICHHE, TMOoaspu3auus, Iudpakius,
uHTeppepeHus. CKOpoCTb JEKTPOMArHUTHBIX BOJIH.

[IIxkana 3JEKTPOMArHUTHBIX BOJIH. IIpUMEHEHHE 3IIEKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY.

[IprHIMIIBI paguoCBs3U U TeneBUAcHU. Pannonokanus.

DIEeKTPOMArHUTHOE 3arpsI3HEHNUE OKPYKAIOLIEH CPEIbI.

TexHuyeckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHME: MY3bIKAJIbHBIE
UHCTPYMEHTHI, YJIbTPA3BYKOBas JMAarHOCTMKAa B TEXHUKE W MEIMIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBU-mneus.

Jlemoncmpayuu

OO0pa3oBaHue U pacrpoCTpaHEHHE MONEPEUHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmtomieecs Te10 Kak HICTOYHUK 3BYKa.

HaGmoienue oTpaskeHus U MPeIOMIICHUS MEXaHUIECKIX BOJIH.

Hab6nronenue uarepdepenimm u nuppakiiuu MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HaGmoienue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIATYION M 9acTOTOU
KOJICOaHMIA.

HccnenoBanne CBOWCTB AJEKTPOMAarHUTHBIX BOJIH: OTPAXXEHUE, IIPEIOMIICHHE,
noJisipu3aIys, Tupaxius, nHTephepeHITus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsamMonnHerHOE pacupOCTPaHEHHE CBETA B OJTHOPOJHOM
cpene. JIyu cBera. ToueyHbId UICTOYHUK CBETA.

OTtpaxxenue cBeTa. 3aKOHbl oOTpaxkeHus cBera. I[locTpoeHue wu300pakeHUM
B IJTIOCKOM 3€pKaJie.

[Ipenomnenue cBera. 3aKOHBI TMpEIOMIICHUS cBeTa. AOCONIOTHBIM MOKa3aTesb
npenoMiieHus. IlonHoe BHyTpeHHee oTpakeHue. IlpenenbHbli  yroa MOJIHOIO

BHYTPEHHETO OTPAKEHUSI.
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Hucnepcus ceeta. CroxHbIii cocTaB 6enoro cera. Lser.

Cobuparonye u paccenBaromie auH3bl. ToHkas JmH3a. DOKYCHOE pacCTOSIHUE U
onTHYeckasi cuia TOHKoM ImH3bL. [locTpoeHue wu300pakeHHI B cOOMparOmUX U
pacceuBaromux JuH3ax. PopMyra TOHKOM JIMH3bL. Y BEJIMUCHUE, JaBAEMOE JIMH30M.

[Ipenensl MPUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BomnoBas ontuka. UHTepdepenius cBera. KorepeHTHbIE MCTOYHHUKHU. Y CIIOBHUS
HAOJIIOZICHUS] MakKCUMyMOB M MHHHUMYMOB B MHTEP(PEPEHIIMOHHONW KapTUHE OT JBYX
cuH(pa3HBIX KOTE€PEHTHBIX HCTOUHUKOB.

Hudpakmust cseta. udpaknuonHas peméTka. YcloBUE HAOMIOACHHS TJIaBHBIX
MaKCHMYMOB TIpH MaJeHUH MOHOXPOMATHUECKOTO CBETa Ha TU(PAKIMOHHYIO PEIIETKY.

Ilonspusanus ceera.

TexHuyeckue ycTpoicTBa U MPaKTUUECKOE MPUMEHEHUE: OUKH, JTyTa, poToanmapar,
IPOEKIIMOHHBIN anmnapar, MUKPOCKOII, TEJIECKON, BOJOKOHHAS ONTUKA, AUPPAKIUOHHASL
pEETKA, MOJISIPOULI.

Jlemoncmpayuu

[IpsMonuHEHOE  paclpoCTpaHEHHE, OTPaAKEHUE U  MPEJOMIICHHE CBETa.
OnTuueckue npuOopsI.

[TonHo€E BHyTpeHHEE OTpaxkeHne. Moaenb CBETOBOAA.

HccnenoBanue cBONCTB U300pakeHUH B JIMH3AX.

Mopnenn MUKpPOCKOIIa, TEJIECKOIA.

Habnronenue unrepdepeHiuu ceera.

Habmronenue nudpakiuu ceera.

Habumonienue nucnepeuu cBeTa.

[Tomy4yeHue cnekTpa ¢ HOMOIIBIO ITPU3MBI.
[Tonydenue ciekTpa ¢ MOMOIIBIO TU(GPAKITMOHHON PEIIETKH.
HaOmronenue nossipuzanuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol
N3mepenune nokaszarens npejoMIIeHUs CTEKIIA.
WccnenoBanue cBOWCTB M300paKEHUN B JIMH3AX.
Hab6nronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI crIeHAJILHON TEOPUU OTHOCUTEIbHOCTH

I'pannupl IpUMEHUMOCTH KJIacCMyeckorm MexaHuku. [locTynarel crienuanbHOU
TEOPUH OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBE€Ta B BaKyyMe,
MIPUHITUIT OTHOCUTEILHOCTH DWHIIITeHHA.

OTHOCUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHHM M COKpAIICHUE
JUTVHBL.

DHEPrus U UMNYJIbC PEISITUBUCTCKOM YaCTUIIHI.

CB43b MACCHI C JHEPTUEH U UMITYJIbCOM PEISATUBUCTCKON YAaCTUIIBI. DHEPTHUs TOKOSI.

Paznen /. KBanToBas pusuka
Tema 1. Inemenmul K6aHmM0OBOU ONMUKU
®otonbl. Popmyna [lnanka cBsi3u 3HEPruu POTOHA C €ro YaCTOTOM. DHEPrus u

UMIYJIBC POTOHA.
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OtkpeiTiie u uccnenoBanue (ororddexra. Ombitet A.I'. CromeroBa. 3aKOHBI
dborodddexra. YpaBHenue OiHmTeHA 1181 (Portodrddexra. «KpacHas rpaHHUIAN
doTorpdexra.

JlaBnenue ceera. OnwiTel [1.H. JIleGenena.

XUMHYECKOE JICMCTBUE CBETA.

TexHuueckue yCTpOMCTBA U  NPaKTUYECKOE MpPUMEHEHHUE: (HOTODIIEMEHT,
dboTomaTINK, COTHEUHAsT OaTapesi, CBETOINOI.

Jlemoncmpayuu

®oT03(¢heKT Ha yCTAaHOBKE € IIMHKOBOM IIIACTHHOM.

Uccnenosanue 3akoHOB BHemHero Gporosddekra.

Ceeroauon.

Conneunas 6aTtapes.

Tema 2. Cmpoenue amoma

Mopgens aroma Tomcona. OmnwiTel Peszepdopna mo paccessHUIO —0O-4acTHIIL.
[Tnanerapuas monens aroma. [loctynarel bopa. M3nydenue u nornomieHue GOTOHOB MpU
MepEeX0/Ie ATOMA C OJHOTO YPOBHS SHEPTHUH Ha Apyroi. Busel ciekTpoB. CieKTp ypOBHER
SHEPIUM aToMa BOAOPOAA.

BonHoBbie cBoiicTBa yactuil. Bosubl 1€ bpoina. KopnyckyispHo-BOTHOBOM
JTyaIu3M.

CrnoHTaHHOE U BBIHYXJIECHHOE U3TyUYCHHUE.

TexHuyeckne ycTpoWCTBa M MPAKTUUYECKOE MPUMEHEHUE: CIEKTPAJIbHbINA aHalu3
(CIEKTPOCKOIT), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu
Mopens onbita Pesepdopra.
OnpenesneHue JJIMHBI BOJHBI J1a3epa.
HaOntonenue nuHeMYaTbix CIEKTPOB U3ITYUCHUS.
Jlazep.

Yuenuuecxuii sxcnepumenm, 1abopamopusie pabomol
Habmronenue nuHe4aToro cnekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI,  JTOKA3bIBAIOIIME  CJOKHOCTb CTpPOCHMS sfapa. OTKpbITHE
paanoaktuBHOCTH. OnbIThl Pe3epdopna mo ompeneneHuto cocTaBa paguoaKTHUBHOTO
u3nyyeHus. CBoiictBa anbga-, Oera-, raMma-u3nydeHus. BiusiHue paguoakTMBHOCTH Ha
JKUBBIE OPTAHU3MBI.

OtkpeiTHE TIpOoTOHAa W HeWTpoHa. Hykionnas wmoaens siapa [eiizeHOepra—
NBanenko. 3apsn sapa. MaccoBoe uucio sapa. M30Tomnbl.

Anbba-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIA OeTa-pacmaj. ['amMMa-usiydeHue.
3aKOH paJuOAKTUBHOIO pacnaa.

DOHeprus CBA3M HYKJIOHOB B sifpe. Anepubie cuibl. Jlepekt Macchl siapa.

SnepHble peakuuu. Jlenenue u CUHTE3 sIEp.

SAnepubiit peaktop. TepmosinepHblii cunTe3. [Ipo6iieMbl U MEPCHIEKTUBHI SACPHON
SHEPreTUKU. JKOJIOTMUYECKUAE ACTIEKTHI IAEPHON IHEPTETHKHU.
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OnemeHTapHbIe YacTULbl. OTKPBITUE TO3UTPOHA.
Metoasl  HAOMIOAEHUST M PETUCTPALMU  DJIEMEHTApHBIX  YacTHI.
®dyHaaMeHTalbHbIE B3auMoAecTBUsl. EAMHCTBO pu3nueckol KapTUHBI MHUpA.
TexHuyeckue ycTpoHCTBa W IPAKTUUYECKOE NPUMEHEHHE: JO3UMETp, Kamepa
Bunbscona, sinepHblil peaktop, aToMHas 6om0a.
Jlemoncmpayuu
CuéTurK HOHU3UPYIOLUX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul
HccnenoBanue TpekoB YacTHIL (IO TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTHI ACTPOHOMUY U ACTPOPU3UKHU

DTarnbl pa3BUTHUS aCTPOHOMUHU. [IpUKIaTHOE U MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMHHU.

Bup 38€31H0T0 HeOa. Co3Be3aus, spKue 3BE3/bI, IJIAHETHI, UX BUANMOE IBUKCHUE.

ConHeuHas cucteMa.

Counne. ConHeyHas akTUBHOCTh. VcTounuk sHeprun ConHua u 3BE31. 3BE3bI, NX
OCHOBHBIEC XapaKTePUCTUKHU. [[narpamMma «CreKTpabHBIN KJIACC — CBETUMOCTBY. 3BE3/IbI
rJIaBHOM ITOCJIEJOBATEIBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTDY I 3BE3]] IJTaBHOM
nociieIoBaTeIbHOCTH. BHyTpeHHee cTpoeHue 3BE3n. CoBpeMEHHBIE NPEACTaBICHUSA
0 IPOUCXOXKACHUU U 3BOTIOIMK COHIIA U 3BE3/T. DTaIlbl )KU3HU 3BE3]I.

Muieunsiii [TyTs — Hama I'anaktuka. [Tonoxenue u aeuxenue CoHia B ['anakTuke.
Tunbl ranakTuk. PaguoranakTuky 1 KBa3apbl. YEpHBIE IBIPBI B SIAPaX TAJIAKTHK.

Bcenennas. Pacmmpenune Bceenennoii. 3akon Xa66ma. Pazberanuwe rajaakTHK.
Teopus bonpmioro B3peiBa. PemkToBOE N3ITydECHUE.

Macmrabnas crpyktypa Beenennoit. Metaranaktuka.

Hepeméunbie mpo0sieMbl aCTPOHOMUM.
Yyenuueckue nabnrooenus

HaGnronenuss HEBOOPYKEHHBIM TIJ1a30M C  HCMOJIB30BAHHEM KOMITBIOTEPHBIX
MPWIOKEHUH ISl OTIPEICTICHUS TTOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be3/1ust CeBEPHOro MOJIyIIapUs U IPKUE 3BE3/IBI.

Ha6ntonenus B reneckon Jlynsl, mianer, Maeunoro [lyTu.

O6o0marwiiee NOBTOPEHNE

Ponb ¢u3uku 1 acTpOHOMHUM B SKOHOMHYECKOH, TEXHOJIOTHYECKOM, COITMAILHON U
ITUYECKON cdepax NesTeTbHOCTH YeOBEKa, POJib U MECTO (DU3UKM U aCTPOHOMUH
B COBPEMEHHOW HAyYHOW KapTUHE MHpPA, POJb (PU3NYECKONH TEOPUH B (POPMUPOBAHUU
MPEACTaBICHU 0 (PU3NYECKON KapTUHE MHpPa, MECTO (PU3UYECKON KapTUHBI MHPA
B 00I1IEM Psiy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEJICTABICHUN O MPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca pusnuku 6a30Boro ypoBHs B 11 kitacce oCyIiecTBIsIeTCS ¢ Y4ETOM
COJICPKATEJIbHBIX MEKIPEAMETHBIX CBI3E€HM ¢ KypcaMu MaTeMaTHKU, OMOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meowcnpeomemnvie nowsimusi, CBS3aHHBIE C WM3YYEHHEM METOAOB HAYYHOIO
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MO3HAHUS: SIBJICHHUE, HAYYHBIA (PakT, TMIMOTE3a, (Pu3nyeckas BEIMYWHA, 3aKOH, TEOPHS,
HaOJI0ICHUE, SKCIIEPUMEHT, MOJICIUPOBAHUE, MOEIIb, U3MEPEHHE.

Mamemamuka: penieHUEe CUCTEMbl ypaBHEHHH, TPUTOHOMETpUYECKHE (YHKIIUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKJIECTBO,
BEKTOPbl M KX MPOCKIWH Ha OCHU KOOPJHMHAT, CIIOXKEHHUE BEKTOPOB, IMPOU3BOJHBIC
AJIIEMEHTApPHBIX (PYHKIUH, TPU3HAKKU MOJ00US TPEYTOJIbHUKOB, ONpeeICHUE IO
MJIOCKUX GUTyp U 00BEMA TeTl.

buonocus: snekTpuueckue sIBICHUS B )KUBOW MPUPOJIE, KOJIeOATEeNbHbIC IBUKEHUS
B JKMBOW MPHUPOJIC, ONTHUYECKHUE SIBJICHUA B KUBOU NPUPOAE, ACHUCTBUEC paadalUU
Ha KUBBIE OPTAHU3MBI.

Xumus: CTpOCHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAs] CTPYKTYpa TBEPIBIX TEI,
MEXaHHU3MbI 00pa30BaHUsl KPUCTAINIMUECKOMN PEIIETKH, CIIEKTPAIbHBIN aHAIH3.

l'eoepagusa: mMarHUTHBIE TONIOCA 3€MJIM, 3aJI€KH MAarHUTHBIX Py, PoToChEMKA
36MHOW MOBEPXHOCTH, MPEACKAZAHUE 3EMIICTPIACEHUM.

Texunonocus:  JNUHUAKA  JJIEKTPOIIEpenad, TEHEpaTop  IIEPEMEHHOr0  TOKa,
AJIEKTPOIBUTATEIb, UHAYKIIMOHHAS T1€Yb, pajap, paAuONPUEMHUK, TEIEBU30p, AHTECHHA,
teneon, CBY-mieub, NPOEKIIMOHHBIM amnmapar, BOJOKOHHAs ONTHKA, COJHEYHas
Oarapes.

IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®PU3UKE
HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune yueOHOro mnpeamera «®du3ukay HA YpPOBHE CpeaHEro oOIIero
oOpazoBaHusi (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JOCTHIKEHHE CIICTYIOIINX
JUYHOCTHBIX, METAPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pE3yJbTaThl OCBOCHMS Yy4deOHOTo mpeamera «Du3nka» ITOKHBI
OTpaXkaTh  TOTOBHOCTh W  CIIOCOOHOCTh  OOYYarOIIUXCA  PYKOBOJICTBOBATHCS
chOpMHUpPOBAaHHOM BHYTPEHHEW TMO3MIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIINH, TO3UTUBHBIX BHYTPEHHUX YOEKIEHUM, COOTBETCTBYIOIIUX TPATUIIMOHHBIM
IIEHHOCTSIM POCCHICKOr0o OOIIeCTBa, pacIIUPEHHUE >KU3HEHHOTO OIbITa U OIbITa
JESITEIbHOCTH B TMPOLIECCE PEATN3alMM OCHOBHBIX HAIlPaBJICHU BOCIHUTATEIBHOU
JIeSITeIbHOCTH, B TOM YHCJIC B YaCTH:

1) rpaIaHCKOro BOCIIMTAHHUS:

C(OPMHPOBAHHOCTD I'PAXKIAHCKOW MO3UIMKM O0YYAOMIETOCs] KaKk aKTUBHOTO U
OTBETCTBEHHOT'O 4YJIeHA POCCHHCKOTO OOIIECTBA;

OPUHATHE  TPAIUIHOHHBIX  OOIICYETOBEYECKMX  TyMaHUCTHYCCKHUX U
JIEMOKPATHYCCKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCSTEIBHOCTh B HHTEpPECax TIPakIaHCKOIO
o0111ecTBa, Y4acTBOBATh B CAMOYIIPABJICHUN B 00pa30BaTeIbHON OpraHU3allHH;
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YMEHHE B3aUMOJEHCTBOBATh C COLUMAJIBHBIMA MHCTUTYTAMU B COOTBETCTBUHU C HUX
(GYHKIUSAMU 1 Ha3HAYEHUEM;
TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU AEATEIBHOCTH;

2) NATPHOTHYECKOTO BOCTIMTAHUS
c(hOpMHUPOBAHHOCTh POCCUMCKON IPaskIaHCKOW UJIEHTUYHOCTH, TATPUOTU3MA;
[IEHHOCTHOE OTHOIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JIOCTHKEHUSIM
POCCUICKUX YUEHBIX B 00J1aCTH (DU3UKHU U TEXHHUKE;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHMSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHICCKOTO TIOBEICHMS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYallMI0 W NPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPHEHTHUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM YHCIIE B
JESATEIbHOCTU YYEHOT0;

OCO3HaHMUE JUYHOTO BKJIa/Ia B TOCTPOEHUE YCTOMYMBOTO OyAYyLIErO;

4) 3CTeTHYECKOT0 BOCTIMTAHUS
ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIIOYasi ICTETUKY HAy4HOIO TBOPUYECTBA,
IpUCyLIEro (PU3NYECKOI HAyKe;

5) Tpy10BOTO BOCIINTAHUSI:

MHTEPEC K pasIu4HbIM cepaM MpoPecCHOHATBHON NEATEIHHOCTH, B TOM YHCIC
CBSI3aHHBIM C (DU3UKOW U TEXHUKOM, yMEHHE COBEpUIaTh OCO3HAHHBIN BBHIOOP Oyyiiein
npodeccuu 1 peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TTAHEI;

TOTOBHOCTB M CITIOCOOHOCTH K 00pa30BaHUIO U CAMOOOPA30BAHMIO B 00JACTH (PU3UKU
Ha MPOTSHKEHUU BCEU )KU3HU,

6) IKOJIOrHYeCKOro BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH IKOJIOTMUECKON KYJIBTYPhl, 0OCO3HAHHUE TJI00AIBHOTO XapaKTepa
AKOJIOTUYECKUX MPOOIIEM;

IJIAHUPOBAHUE U OCYIIECTBICHUE ICMCTBUI B OKPYKAIOIIEH Cpeie HA OCHOBE
3HaHMS LEJIE YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

Pacmmpenne omnbiTa AEATEIBHOCTA 3KOJOTMYECKOW HAIPABICHHOCTH HAa OCHOBE
MMEIOITUXCSl 3HAaHUMU 1O (PU3HUKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTus GU3NYECKON HAYKH;

OCO3HAaHHE I[EHHOCTU HAyYHOU AESATEIbHOCTH, TOTOBHOCTh B MPOLECCE U3YUYEHUS
GU3MKKA  OCYIIECTBIISITH ~ MPOCKTHYID M HCCJIENOBATEIBCKYIO  JESTEIHHOCTH
WHJMBUAYAJIBHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHbIC Y4eOHbIE JEHCTBUS
ba3oBble Jloruyeckue 1eMCTBUSA:
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CaMOCTOSTENbHO (GOPMYIUPOBATh U aKTyaJIM3UPOBATh MPOOJIeMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

OTIPEICIIATH 1SN ACSITEIIEHOCTH, 33]1aBaTh MMApaMeTPhl K KPUTEPUH UX TOCTHKCHHS,

BBISIBIIATh 3aKOHOMEPHOCTH WM TPOTHBOPEYHS B PACCMATPUBACMBIX (PU3UUECKHUX
SIBIICHUSX;

paspabaTheiBaTh IIAH PEHIEHUS MPOOJIEMBI € YYETOM aHaNIHM3a HMMEIOIIIXCS
MaTepHabHBIX U HEMAaTepUaTIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JI€ATEIILHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTAaTOB
1[EJI5IM, OLICHUBATh PUCKHU MOCIIEICTBUNA JIE€ATEIbHOCTH;

KOOPJIMHUPOBATh U BBIMOJHATH pabOTy B YCIOBHUSX PEATbHOTO, BUPTYAJHLHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HCHHBIX MPOOIIEM.

BazoBble ucciaenoBaTeIbcKue AeiicTBHUS:

BJIQJICTh HAyYHOH TCPMHHOJIOTHEH, KIIOUCBBIMH TOHATHSAMH U METOJIaMHt
bu3nUecKoil HayKH;

BJIaJICTh HAaBBIKAMHU YYEOHO-MCCIICIOBATEIILCKOM W TPOCKTHOW JIEATEIHHOCTH
B o0nacTu (pU3MKHU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY MTOHWCKY

METOJIOB pElICHU 3a/1a4 (PU3NYECKOTO COAECPIKAHUS, IPUMEHEHUIO Pa3IMYHbIX METOJIOB
MO3HAHUS;

BIAJACTh BUJAMHU JCATEIBHOCTH II0 IIOJYYEHUIO HOBOTO 3HAaHUS, €ro
UHTEpHpETalNU, MPeoOPa30BAHUIO U MPUMEHEHHIO B Pa3IUYHbIX YYEOHBIX CUTYALMSIX,
B TOM YHCJIE IPU CO3JaHUH YU€OHBIX IPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISIT IPUYMHHO-CIIEJCTBEHHBIE CBA3U U aKTyaJu3HpPOBAaTh 3a/1a4y, BbIABUTATh
TUIIOTE3y €€ peleHus], HAXOUTh apryMEHTHI JJIs 1I0Ka3aTeIbCTBA CBOMX YTBEPKACHHUI,
3a/1aBaTh NapaMeTPbl U KPUTEPUN PELLICHMUS;

aHAJIM3UPOBATh INOJIYYCHHBIE B XOJE PELICHHs 3aJa4d pe3yJIbTaThl, KPUTUUYECKU
OLICHUBATh UX JJOCTOBEPHOCTH, IPOrHO3UPOBATh H3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTh U  (opMyIupoBaTh COOCTBEHHBbIE 3aJadyd B  0Opa30BaTEIbHOU
JeSITEIbBHOCTH, B TOM YHUCIIE MTPU U3YyUECHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

YyMETh MEPEeHOCUTh 3HaHUd MO (QU3MKe B  NPAKTUYECKYIO  00JacTh
KU3HEIEATEIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHMSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEH, TPEJIaraTh OPUTHHAIIBHBIE MOJXO/bI U PEILIECHNUS;

CTaBUTh NMPOOJIEMBI U 3a/1a4H, JOIYCKAIOIIUE aIbTEPHATUBHBIE PEIICHUS.

Pa6ora ¢ undopmanmueii:

BJIAJIETh HaBBIKAMHM TOJy4YeHHUs] HWHPoOpMaruu  (PU3HUECKOTO  COJIepKAHUS
U3 KCTOYHHUKOB PAa3HbIX THUIOB, CaMOCTOSITEJIbHO OCYLIECTBIATh TOWCK, aHalu3,
CHUCTEMaTHU3AIlMI0 W HWHTEpIpeTalnio HWHQOpMAIMU pa3IudYHBIX BHAOB U (QopM
MPECTABIICHHUS;

OIICHUBATh JIOCTOBEPHOCTH HH(OPMAITUY;
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WCIIOJIb30BaTh CpeACTBAa WH(POPMAITMOHHBIX M KOMMYHHKAITMOHHBIX TEXHOJOTHH
B PCIICHHWM KOTHUTHUBHBIX, KOMMYHHKATHBHBIX M  OpPraHW3AallMOHHBIX 3aJa4
c coOmogeHneM TpeOOBaHWN JSPrOHOMHKH, TEXHHKH O€30MacHOCTH, THTHCHBI,
pecypcocOepeXeHus, MPaBOBBIX M OSTHYCCKUX HOPM, HOPM HH(POPMAIMOHHOM
0€e30I1aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COCPXKAHHS B Pa3IMUHBIX GopMaTax ¢ yueéToOM
Ha3HAUYCHHUS HMH(POpPMAllMM M IIEJIEBOH ayJWTOPHH, BBIOHMpas ONTHMAIbHYIO (GopMy
IIPE/ICTABIICHUS ¥ BU3YaJTH3allNH.

KoMMyHUKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIC NCHCTBHS:
OCYILIECTBIIATH OOIIEHHE HA YpOKaX (PU3UKH U BO BHE-YPOUHOU AESITEIbHOCTH;
pacrno3HaBaTh MPEANOCHUTKYA KOHGIUKTHBIX CUTYAIlMi U CMATYATh KOH(PIUKTHL;
Pa3BEPHYTO U JJOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM S3BIKOBBIX
CPEICTB;
MMOHUMATh U UCIIOJIb30BAaTh MPEUMYILECTBA KOMAHIHOM U MH/IMBUIyaJIbHOM pabOThI;
BBIOMPATh TEMATUKY U METOJbI COBMECTHBIX JIEHCTBUI C yUETOM OOIIMX UHTEPECOB,
Y BO3MOHOCTEW KaXKJI0T0 YJieHa KOJUIEKTHBA;

IIPUHUMATh L[E€JIA COBMECTHOM JIESATEIIBHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBATH
JIEUCTBUA M0 €€ IOCTUKEHUIO: COCTABJIATH IJIaH JEUCTBUM, PACIPEAENATh POJIM C YUETOM
MHEHHUI y4aCTHUKOB, 00CYK/IaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OIICHMBATh Ka4e€CTBO CBOETO BKJIa/Ja M KaXKJOTO y4YaCTHMKAa KOMAaHJIbI B OOIIMii
pe3yJbTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeajaraTb HOBBIE NPOEKTHI, OLEHWBAaTh MJAEH C T[O3MLUM HOBU3HBI,
OPUTMHAIIBHOCTH, ITPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISITh MO3UTUBHOE CTPATETMYECKOE MOBEICHUE B PA3JUYHBIX CUTYaLUSX,
MPOSIBIISATh TBOPUECTBO U BOOOpakKeHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbICe YHUBepPCaJbHbIE Y4eOHbIE JAeCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYILIECTBIIATH TO3HABATENbHYIO IESITEIBHOCTD B 001aCTH (PU3UKU
U aCTPOHOMUH, BBISIBISATH MPOOJIEMBI, CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIC
3a7a4H;

CaMOCTOSITENIbHO COCTaBJISATh IJIaH PELIEHUs PACUETHBIX M KaYECTBEHHBIX 3a/ad,
IJIaH  BBIMIOJTHEHUS TPAKTUYECKOW paboThl ¢ y4ETOM HMEIOIIMXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANIOUYTEHUH;

JIaBaTh OLICHKY HOBBIM CUTYaIIUsSIM;

pacIMpsATh pAMKH Y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHIH;

JienaTh OCO3HAHHBINA BEIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
3a pElIeHHUE;

OIICHUBAThH MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBAaTH (POPMUPOBAHUIO M TIPOSBICHUIO IPYAMUIIMN B 00JacTH (PU3UKH,

MOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTENIbHBINA U KYJIbTYPHBIN YPOBEHb.
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CaMOKOHTPOJIb, IMOIMOHATbHBII HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHTYalldsM, BHOCHUTH KOPPEKTHBBI B JESITEIHLHOCTD,
OTICHUBATh COOTBETCTBHUE PE3YyJIbTATOB IIEIISIM;

BJIAJICTh HABBIKAMHU MTO3HABATEIHHON pe(hICKCUH KaK OCO3HAHUS COBEPIIACMBIX
JCHCTBUI U MBICIIMTEBHBIX MTPOIIECCOB, UX PE3YJIbTATOB M OCHOBAHMIA;

MCIIOJIh30BaTh MPUEMBI peIIeKCHH ISl OIEHKH CHUTYyalliu, BHIOOpAa BEPHOTO
pEIICHNUS;

YMETb OIEHUBATh PUCKU U CBOCBPEMEHHO MPUHUMATh PEIICHUS 10 UX CHUKCHHUIO;

MIPUHUMATh MOTHBBI M ApTYMEHTHI IPYTUX MPU aHAIHU3E PE3YIBTATOB ICSITCIIBHOCTH;

IPUHUMATH CeOsI, TOHUMasi CBOM HEIOCTATKH M JOCTOMHCTBA,

MPUHUMATh MOTHBBI M ApTYMEHTHI IPYTUX TIPH aHAIHM3E PE3YIbTaTOB ACSTCILHOCTH,

NpHU3HABaTh CBOE MPABO U MPABO IPYTUX HA OITHOKH.

B mpouecce mocTtuxkeHuss JHUYHOCTHBIX PE3YJIBTATOB OCBOCHHUS IMPOTPAMMBI
no ¢u3uKe 9 YpPOBHA cpeaHero oOiiero oOpa3oBaHus y  OOyYarommxcs
COBEPILIEHCTBYETCS HMOIIMOHAIILHBIH WUHTEJIEKT, IpEeIoJIararnui
c(hOpMUPOBAHHOCT:

CaMOCO3HaHUs, BKJIIOYAIOIIET0 CHOCOOHOCTh MOHMMAaTh CBOE HMOLIMOHAIBHOE
COCTOSIHHE, BUJIETh HAIIPABJIECHUS PA3BUTHsI COOCTBEHHOM AMOLIMOHAIBLHOM cepbl, ObITH
YBEPEHHBIM B ceO¢;

CaMOpETYJINPOBAHUs, BKJIIOYAIOLIETO CaMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTbH 32 CBOE MOBEJECHUE, CIOCOOHOCTh aIalITUPOBATHCS K AMOLMOHAIbHBIM
U3MEHEHUSIM U MPOSIBISATh THOKOCTb, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEI MOTHMBALIMM, BKIIIOYAIOMIEH CTpPEeMIICHHE K JOCTHXKEHUIO LEIU U
ycrnexy, ONTUMHU3M, HWHULHUATUBHOCTb, YMEHHE JCHCTBOBaTh, HCXOHS U3 CBOMX
BO3MOKHOCTEH;

AMIIATUHU, BKJIOYAIOLIEH CHOCOOHOCTh MOHUMAaTh SMOLMOHAIBHOE COCTOSHUE
JPYTUX, YUUTHIBATh €0 MPU OCYIIECTBIECHUHU OOIIEHUS, CIOCOOHOCTh K COYYBCTBUIO U
CONEPEKNBAHMIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOLIUX CHOCOOHOCTh BBICTPAWBATh OTHOIICHHS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTb KOH(DIUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K xonny obyuenuss B 10 kJiacce mpeaMeTHbIE pe3ysibTaThl HA 0Aa30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH y OOYHAIOIITUXCSI YMEHHUI:

JEMOHCTPUPOBATh Ha TMpUMEpax poJib U MecTo (u3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4yHOW KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOM TEXHUKU W
TEXHOJIOTUH, B IIPAKTUYECKOM JIEATEIBLHOCTH JIFOIEH;

YUYUTBHIBATh  TPAHUIIBl  MPUMEHEHUS] W3YYCHHBIX  (PUBMYECKUX  MOJIEIEeH:
MaTepuaibHas TOYKa, WHEpIHMalbHAas cHCTeMa OTCYETa, aOCONIOTHO TBEPIOE TEJO,
WJICAIBHBIN Ta3, MOAEIU CTPOCHMUS Ta30B, XKUJIKOCTEW W TBEPABIX TEJ, TOUYCUHBIN
AJIEKTPUUYECKUH 3apsii MPU pellieHnH GU3NIECKUX 3a/1a4;
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pacrno3HaBaTh (PU3WYECKHE SBICHUA (IIPOLECChl) M OOBICHATH MX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJIIPHO-KHHETHYECKOW TEOpPUU CTPOCHHUS BEIlecTBA U
AIIEKTPOJIMHAMUKU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJMHEHHOE JBIKEHUE,
CcBOOOJHOE MaJeHHE TeJ, JBIKEHHE MO0 OKPY>KHOCTH, WHEPIHS, B3aUMOJICHCTBUE
ten, auddysus, OpOyHOBCKOE IBM)KEHHE, CTPOCHUE MKHUAKOCTEH M TBEPABIX Tel,
u3MeHeHue oObéMa Ten Mpu HarpeBaHuu (OXJIAXKICHHM), TEIUIOBOE pPaBHOBECHE,
UCTIapeHne, KOHIeHCallys, TUIaBJIeHHEe, KPUCTAITN3AIHs, KUIIEHUE, BIAKHOCTb BO3/IyXa,
NOBBIIIIEHUE JIABJICHUS Ta3a MPU €ro HAarpeBaHUU B 3aKPBITOM COCYZAE, CBS3b MEXKIY
napaMeTpaMH COCTOSIHUSI T'a3a B M30IpoLeccax, 3JEKTPU3aLus Tell, B3aUMOJEHCTBHE
3aps/ioB;

OMUCHIBATh MEXAaHUYECKOE JBW)KCHHME, UCHOIb3ys (PU3NYECKUE BEIMYUHBL:
KOOpJAWHATa, MyTh, MEpEMEIIEeHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUa, UMITYJIbC
Tena, KWHETUYeCKas »JHEeprus, MOTEHIMalbHAs »JHEpPrusi, MeXaHuuyeckas padora,
MEXaHWYECKasi MOIIHOCTh; IPU OMUCAHUH MPABUIBFHO TPAKTOBATh (PU3NUECKUN CMBICT
UCIOJIb3YEMBIX BEJIMYMH, HMX OOO3HAUEHUS U E€IWHHULBI, HAXOAUTH (QOPMYJIBL,
CBSI3BIBAIOIINE TAHHYIO (PM3UUYECKYIO BEIMUMHY C IPYTUMHU BEIUYUHAMU,

ONKCHIBATh U3yYEHHBIE TEIJIOBBIE CBOMCTBA TENI U TEIUIOBBIE SIBICHUS, UCIOJIb3YS
(u3nyecKkue BEIMYMHBIL: J1aBJICHUE ra3a, TEMIEpATypa, CPEAHsIsI KUHETUYECKasi SHEpPrus
Xa0THYECKOTO0  JBMKEHHUS MOJIEKYJ, CpEJHEKBaJpaTU4YHasi CKOPOCTh  MOJIEKY,
KOJIMYECTBO TEIUIOThI, BHYTPEHHSS 3HEprus, pabora raza, K03(pQUIMEHT MOJE3HOTO
JEHCTBUS TEIJIOBOIO JBUTATENS; IPU ONMMCAHUM MPABWIBHO TPAKTOBaTh (PU3NUYECKUIL
CMBICJI MCHOJIb3YEMbIX BEJIMYMH, UX OOO3HAUYEHHS] U €IUWHULBI, HAXOIUThb (POPMYIIbI,
CBSI3bIBAIOIINE IaHHYIO (PU3UYECKYIO BEIMUUHY C APYTUMH BEJIUYMHAM;

ONKCHIBATh M3YYECHHBIE JJEKTPUUYECKHE CBOWCTBA BELIECTBA U DJIEKTPUUYECKHE
sBJIEHUSI (IPOLECChI), HUCHOJB3Ys (U3MUECKHE BEIMUYMHBL: DJIEKTPUUYECKUM 3apsij,
ANEKTPUUECKOE MOoJIe, HANPsHKEHHOCTh MOJS, MOTEHIHWal, Pa3HOCTb MOTEHIMAJIOB;
[P OMKUCAHUU MPABUIILHO TPAKTOBATh (PU3MUECKHUI CMBICT UCIIOJIb3YEMbIX BEJIUYHH, UX
0003Ha4YEeHUS U €IMHULIBI, YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOLINE JAHHYIO (DU3UUECKYIO
BEJIMYMHY C IPYTUMH BEIMYUHAMY;

aHAJIM3UPOBATh (PU3UUECKHE MTPOLIECCHI U SIBICHUS, UCTIOIb3Ys (PUINUECKUE 3aKOHbI
U TpPUHUUIBL 3aKkoH BcemupHoro TsroreHus, |, Il u |1l 3akonsr HerloToHa, 3akoH
COXpaHEHUsI MEXaHUYECKOW SHEpPruH, 3aKOH COXPAHEHUS HUMIIYJbCa, MPUHIUI
CYNEpPIIO3UIMHA  CUJI, NPUHIMUI PABHONPABUS HHEPLUUAIBHBIX CHCTEM OTCUETA,
MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPUIO CTPOEHHUS BELIECTBA, Ta30BbIE 3aKOHBI, CBSI3b
CpeaHel KHUHETUYECKOW SHEPTruu TEeIJIOBOIO JBMKEHHMSI MOJIEKYJ € aOCOJIIOTHOM
TEMIIEpaTypoi, MEPBbI 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXPAHEHHS JJIEKTPUUYECKOTO
3apsga, 3akoH KynoHa, mpu 3TOM pa3ianyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BbIPAXKEHUE U YCIOBHS (TPaHUIIbl, 00JaCTH) MIPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC MPHUHILMIIBI JEUCTBUS MAalIMH, MPUOOPOB U TEXHUUYECKHX
YCTPOMCTB; pa3jinyaTh YCIOBUS HMX OE€30MacCHOTO HCIOJIb30BAaHUS B TMOBCEIHEBHOM
KU3HH;

BBITIOJIHATD HKCIIEPUMEHTHI M0 UCCIEAOBAHUIO (PU3UUECKUX SIBIEHUN U MPOIECCOB
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C HUCIOJB30BAaHUEM TMPSIMBIX, ¥ KOCBEHHBIX H3MEPEHMIA, MPH 3TOM (HOPMYIHPOBATH
npoOiemMy/3aady W THIOTE3y Yy4eOHOTO JKCIIEPUMEHTa, COOUpaTh yCTAHOBKY
U3 TIPEJITIOKEHHOTO 000PYI0OBaHUS, IIPOBOIUTH OMBIT U (POPMYJIUPOBATH BHIBOJIBI;

OCYIIECTBIISITH MPSIMbIC W KOCBEHHBIC H3MEPEHHUST (PU3NICCKUX BEIUYUH, TIPU 3TOM
BBIOMPATh ONTUMAIILHBIA CHOCOO W3MEPEHHsST W WCIOJIB30BaTh HM3BECTHBIE METOJBI
OIICHKH MOTPEITHOCTEH N3MEPCHHUIA;

HCCIIEIOBATh 3aBUCUMOCTU MEXIy (DPU3NYECKHMHU BEITMYMHAMHE C UCTIOJIH30BAHUEM
NPSIMBIX U3MEPEHHM, ITPH 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (PMKCHUPOBATH PE3YJILTAThI
MOJTyYEHHOW 3aBUCUMOCTH (PU3WYCCKUX BEIMYUH B BHUJIE TAOIHIl B TPapUKOB, JClaTh
BBIBOJIBI TI0 pE3yJIbTaTaM HUCCIICOBAHUS;

coOJIroaTh MpaBmiIa 6E30MacHOro TPY/Ia IPH MPOBEACHUHU HCCIICIOBAHNN B paMKax
y4e0HOTO JKCIepUMEHTa, Y4eOHO-HCCIIEIOBATEIbCKOW W MPOEKTHON JeITeIhHOCTH
C MCIOJIb30BaHUEM U3MEPUTENBHBIX YCTPOIMCTB U JIA0OPAaTOPHOrO0 00OPYI0BAHMS;

pemaTh pacu€THBIC 3aJa4d C SBHO 33JaHHON (DU3MUYECKOW MOJEIBIO, HCIIOIB3YsI
¢u3nveckre 3aKOHBI U PUHIIUITE], HA OCHOBE aHaJIM3a YCJIOBUS 33]a4i BEIOUPATh

(U3UYECKYI0 MOJIENb, BBIACIATh (PU3NYECKHUE BEIMYMHBI U (HOPMYJIbI, HEOOXOAUMBIE
JUIsl €€ peleHus, IPOBOJUTh PACUETHI U OLIEHUBATh PEAIbHOCTh MOJTYYEHHOTO 3HAUCHHSI
(bu3nYeCKON BETUYHUHBI,

pemarb KayeCTBEHHBIE 3aJlayd: BBICTPAMBATh JIOTMYECKHM HEMPOTHBOPEUUBYIO
LEMOYKY pACCYXACHUI C ONMOpOM Ha H3YYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(duznyeckue sIBJICHMUS;

WCIIOJIb30BaTh IMPU PEHICHUH Y4YEOHBIX 3a/Ja4 COBPEMEHHbIE WH(OPMAIMOHHbBIE
TEXHOJIOTUM JUIsl TOWCKA, CTPYKTYpUPOBAHUS, HWHTEPIPETAUUUd W TMPECTaBICHUS
y4eOHON 1 HayYHO-MIOMYJISIpPHOW HH(POPMAIMH, TOTYYEHHON U3 pa3InYHbIX HCTOYHUKOB,
KPUTHYECKH aHAJIU3UPOBATH MOJy4yaeMyt0 HHPOPMAIHIO;

MPUBOANTHh MPUMEPHI BKJIAJAa POCCUMCKUX M 3apyOekKHBbIX YUYEHBIX-(PU3UKOB
B Pa3BUTHE HAYKH, OOBSICHEHUE TPOLIECCOB OKPYIKAIOIIEr0 MUPA, B Pa3BUTUE TEXHUKHU U
TEXHOJIOTHH;

WCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS TO (PU3MKE B MOBCEIHEBHOM >KU3HU
Ui obecrieyeHust 0e30MacHOCTH NpU OOpallleHHu ¢ NpudopamMu U TEXHUYECKUMHU
yCTpOMCTBaMM, JJIsi COXpPAHEHHsI 3/I0pOBbS M COONIOAECHHUS HOPM 3SKOJIOTMYECKOIo
MOBEJICHUA B OKPYKAIOIIEH CpelIe;

paboTaTh B IpyNIE C BHITOJIHEHUEM PA3JIMYHbBIX COLUAIBHBIX POJIEH, MIIAHUPOBATh
pa®oTy TpymNmbl, palUoOHAIbHO pacHpelnessTh O00S3aHHOCTH M IJIAHUPOBATh
NEATEIbHOCTh B HECTAHJAPTHBIX CUTYalMsX, aJ€KBAaTHO OLIEHHWBATh BKJIAJ KaXKI0TO
U3 YYaCTHUKOB TPYMIbI B PEIICHUE PACCMATPUBAEMOM TIPOOIIEMBI.

K konny obyuyenuss B 11 kjacce npeaMeTHble pe3ysbTaThl Ha 0a30BOM YpOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCSI YMEHUI:
JEMOHCTPUPOBATh Ha TMpUMeEpax poJib U MecTo (usuku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4yHOW KapTUHBl MHpA, B Pa3BUTUU COBPEMEHHOM TEXHUKU W
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TEXHOJIOTUM, B NPAKTUYECKOM JIESITEIbHOCTH JIIOAEH, LEJIOCTHOCTh W E€IUHCTBO
bu3znyeCcKoil KapTUHBI MUPA;

YYUTHIBaTh TPAHMIIBI MPUMEHEHHUS H3YyYSHHBIX (PU3NICCKUX MOJICIICH: TOUYCUHBIN
AJIEKTPUYCCKHUI 3apsi, JIyd CBETa, TOUCUHBIH UCTOYHUK CBETA, SIACPHAS MOJCIbh aToMa,
HYKJIOHHAsI MOJISJIb aTOMHOTO siJIpa MPHY PEIICHUH (PU3NYSCKHUX 3a]1a4;

pacno3HaBaTh (U3HYECKHE SBJACHHUSA (TIPOIECCH) M OOBSICHATH MX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMHUKH W KBAHTOBOW (DU3HMKHU: SJCKTPUYCCKAs IPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XHMHUYECKOE, MArHUTHOC JCHCTBHS TOKa, B3aUMOJCHCTBHE
MarHuTOB, 3JICKTPOMArHUTHAs WHAYKIHS, ACHCTBHE MArHHTHOTO ITOJISI HA IPOBOHUK
C TOKOM ¥ JBWKYIIMHCS 3apsj, OSJCKTPOMarHUTHBIE KOJCOaHWUS ©  BOJIHBI,
IPSIMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPAKCHHE, NPEJIOMIICHUE, HHTEp(epeHITHS,
TUQPPAKIUS W TOJISpH3aIMsl CBETa, JUCIEPCUS CBETa, (POTOAIECKTPUUCCKHH 3P deKT
(boTodddexT), cBeToBOe AaBlieHHWE, BO3HUKHOBEHHE JIMHEMUYATOro CIIEKTpa aroma
BOJIOPO/Ia, €CTECTBEHHAS M HCKYCCTBEHHAS PaJUO0aKTUBHOCTD;

ONUCHIBATh HW3YYECHHBIE CBOICTBa BemlecTBa (DJIEKTPUUYECKHUE, MarHUTHBIE,
ONTHYECKHUE, DJIEKTPUUYECKYIO MPOBOJAMMOCTD PA3IUYHBIX CPENl) U JIEKTPOMArHUTHBIC
ABJICHUS (TPOLIECCHI), UCTIONB3Ys (PU3UUECKUE BEIIMUUHBI: JJIEKTPUUECKHUI 3apsij, cuiia
TOKa, JJEKTPUYECKOE HANpPsUKEHHE, JJIEKTPUYECKOE CONPOTUBIEHUE, PA3ZHOCTH
NOTEHIMAJIOB, JIEKTPOABUKYIAs CUia, padoTa TOKa, MHAYKIMS MarHUTHOTO MOJIS, CUla
Awmnepa, cwia JlopeHna, WHAYKTMBHOCTh KaTyIIKH, SHEPIUs JJIEKTPUUYECKOTO MU
MarHUTHOTO IOJIEH, MIEPUOJT U YacTOTa KoJeOaHUl B KoJeOaTeIbHOM KOHTYpE, 3apsia U
cuija TOKa B IPOLIECCE TapMOHUYECKHX 3JIEKTPOMAarHUTHBIX KojieOaHuid, (hOKycHOe
pacCTOSIHUE W OINTHYECKAasl Cuia JMH3bl, IPU ONHCAHUM IPABUIBHO TPAKTOBATh
(bU3MYECKUI CMBICT MCHOJIb3YEMbIX BEJIMYUH, X O003HAYEHUSI U €IUHHUIIbI, YKA3bIBaTh
(bopMyIibl, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMH BEJIMYMHAMY;

ONUCHIBAaTh U3yYEHHbIE KBAHTOBBIC SIBJICHUS U MPOIIECCHI, UCIONIB3Ys (PU3HUECKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U YaCTOTA CBETA, YHEPTHUs
U UMITYJIbC (POTOHA, IEPHO/] ITOTypacIiaja, SHEPTUS CBSI3U aTOMHBIX siJiep, IPU ONIMCAHUU
PaBUIBHO TPAKTOBATh (PM3UUECKUIN CMBICT UCIOJIb3YEMBIX BETMYMH, UX 0003HAUYECHHUS U
€AVHMIIBI, YKa3blBaTh (POPMYJIbl, CBSA3BIBAIOLIME JaHHYI (DU3UYECKYI0 BEIUYUHY
C IpYTUMH BEJIMYMHAMU, BBIYUCIIATH 3HaUYCHUE (PU3NUECKON BEJTMUHHBI;

aHAJIM3UPOBATh (PU3MUYECKHE MPOIIECCHI U SBJICHUS, UCIIOJIb3YS (PU3NYECKHUE 3aKOHBI
Y NPUHLUIBL: 3aKOH OMa, 3aKOHBI IOCJIEN0BATEIBHOTO U MAPAILUIETBHOTO COEAMHEHUS
MPOBOAHUKOB, 3aKOH Jlxoymns—JIeHna, 3aKOH JJEKTPOMATHUTHOM HHAYKIMU, 3aKOH
NPSIMOJIMHEMHOTO PACTPOCTPAHEHMSI CBETA, 3aKOHbl OTPAXKEHUSA CBETa, 3aKOHbI
peJIOMJICHUST CBETa, ypaBHEHHE OWHINTeHHaA aisi GoTodddekra, 3aKOH COXpaHEHUS
HHEPryH, 3aKOH COXPAHEHMS HMITYJIbCa, 3aKOH COXPAHEHHUS JIIEKTPUUYECKOro 3apsja,
3aKOH COXPAHEHUsI MaCCOBOTO YKCJIA, IOCTYJIAThl bopa, 3aK0H palnoakTUBHOIO pacnaja,
OpU 3TOM pa3jauyaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BBIPKEHUE U YCJIOBHS (TpaHUIbl, 00JIaCTH) TPUMEHUMOCTH;

ONpEeNeNsITh HANpPABJICHUE BEKTOpA HWHAYKIMHM MArHUTHOIO TOJIS MPOBOJHUKA
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C TOKOM, CHJIBI AMriepa u cuJibl JIopeHia;

CTPOUTH M OIMUCHIBATh M300pa)K€HHE, CO3[aBa€MO€ IUIOCKUM 3€pKajioM, TOHKOM
JIMH301;

BBITIOJTHATH SKCIIEPUMEHTHI 10 UCCIICIOBAaHUIO (PU3NYCCKUX SBICHUHA U MPOIIECCOB
C HUCIOJB30BaHUEM MPSIMBIX, U KOCBCHHBIX H3MEPEHHUU: MPH 3TOM (HOPMYITHPOBATH
npoOiemMy/3aaqy W THIOTE3y YyYeOHOTO OKCIIEPUMEHTa, CoOHUpaTh yCTAaHOBKY
U3 TIPEJITIOKEHHOTO 000PYI0BaHUS, IIPOBOIUTH OIBIT U (DOPMYJIMPOBATH BHIBOIBI;

OCYIIECTBIISITH MPSIMbIC M KOCBEHHBIC M3MEPEHUST (PU3NICCKUX BEIINIUH, TIPU TOM
BBEIOMPATh ONTUMAJBHBIA CIIOCO0 HM3MEPEHUS W HWCIOJIh30BaTh HM3BECTHHIC METOIBI
OIICHKH MOTPEITHOCTEH N3MEPCHHUIA;

MCCJIEIOBAaTh 3aBUCUMOCTH (DM3MYECKUX BEIMYMH C HCIOJIB30BAHUEM IMPSMBIX
W3MEPCHUI: TIPH OTOM KOHCTPYHPOBATh YCTaHOBKY, (DHUKCHPOBATh PE3YJIbTATHI
MOJIYYeHHON 3aBUCHUMOCTU (U3MUECKUX BEIMYMH B BUJE TAOIUIl U TpaduKOB, IenaTh
BBIBOJIBI IO PE3yiIbTaTaM UCCIICIOBAHMUS,

coOro1aTh paBuiIa 0€30MacHOTO TpyAa MPU MPOBEICHUN UCCIIE0BAHHM B paMKax
y4e0HOTO JKCTIepUMEHTa, Y4eOHO-MCCIENOBATENbCKOW W TMPOEKTHON AeATeIbHOCTH
C HCTIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOIMCTB U JIa0OPaTOPHOTOo 000PYI0BAHMUS;

pemarh pacy€THBIE 3a7aud C SBHO 33JaHHOW (M3MYECKON MOMAENBIO, MCTOIB3Ys
dbu3MYecKue 3aKOHBI W TPUHIIMITEI, HA OCHOBE aHAM3a YCJIOBHUS 3aJadd BBHIOMPATH
(bU3UYECKYIO MOJIENb, BBIJCIATH PU3NYECKUE BETUYHHBI U POPMYIIbI, HEOOXOUMBIE JIsI
e pemieHus, MPOBOIUTh PACUYEThl M OICHUBATH PEaJTbHOCTH IMOJYYCHHOTO 3HAYCHUS
(bu3NYEeCcKON BEIMUUHBI;

pemaTrh KayeCTBEHHBIC 3aJladyd: BBICTPAMBATh JIOTHYECKH HEMPOTHUBOPECUUBYIO
IEMOYKY PACCYXICHUI C OMOpod Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYCECKHEC SIBJICHNUS,

UCIIOJIb30BaTh TPHU PEIICHUH YYEOHBIX 3a/lad COBpPEMEHHBbIE HH(GOPMAIIMOHHbBIE
TEXHOJIOTMH JJIsl TIOWCKA, CTPYKTYpUPOBAHUS, HWHTEPIPETAlMd W TIPEICTaBICHUS
y4eOHOM U HAyYHO-TIOMYJIAPHON HH(OpMAITIH, TTOTYYCHHOUM U3 Pa3INYHBIX HCTOYHUKOB,
KPUTHUYECKU aHATTM3UPOBATH MOJIy4aeMyr0 HHGOPMAIIHIO;

OOBSACHSTh NMPUHIUIBI EHCTBHS MAIIUH, TPUOOPOB M TEXHUUYECKUX YCTPOWCTB,
pasnuyaTh yCIOBUS UX 0€30MacHOTO UCIIOIh30BAHUS B MIOBCETHEBHOMN KU3HU;

MIPUBOANTH TPUMEPHI BKJIAda POCCHMCKUX W 3apyOeKHBIX YUYEHBIX-(PH3UKOB
B Pa3BUTHE HAyKH, B 0OBICHEHHE MPOIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKHU
1 TEXHOJIOTHUI;

WCIIOJIh30BaTh TEOPETUYECKUE 3HAHUS TO (PU3MKE B TOBCETHEBHOW >KH3HU
Uist obecriedeHus 0e30MacHOCTH MpU OOpalieHuu ¢ NpudopaMu M TEXHUYECKUMU
yCTPOMCTBaMH, MJISi COXpPAHEHHsI 3I0OPOBbS M COONIOJACHHUS HOPM DSKOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TPYIMIE C BBHITOJHCHHEM PA3JIMYHBIX COIMAIIBHBIX POJICH, TUIAHUPOBATH
paboTy Tpymmbl, paMOHAIBLHO pACIPEACNATh OO0S3aHHOCTH W IUTAHUPOBATH
JeSATEeILHOCTh B HECTAHJAAPTHBIX CUTYyallMsIX, aJeKBATHO OIICHUBATh BKJIAJ KaXJIOTO
U3 YYaCTHUKOB TPYMIIBI B PEIICHHE PaCCMaTPUBAEMOM TIPOOIIEMBEL.
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10 KJIACC
Haumenosanue
No KommuectBo OCHOBHEIE BUIBI 1€ATEILHOCTH
pa3/iesioB U TeEM [TporpammHoe conepxanue
/o YacoB 00yJarommxcsl

y4eOHOro npeaMera

Pa3ue.11 1. ®u3zukan METOAbI HAYYHOI'O MO3HAHUA

1.1 | ®usuka u METOIbI 2 ®duznka — HayKa o MPUpPOJIE. N3yuyenune HayyHbIX (AIMIUPUUECKUX U
HAyYHOTO MIO3HAHUS Hay4anpie MeTOIbI TO3HAHUS TEOPETHUYECKHX ) METOJIOB ITO3HAHUS
OKPY’KaIOIIEero MHUpA. OKPYXAaIOIEro MUpa.
Pounb skcniepuMenTa u Teopun OO6cyxaeHue rpaHul] MPUMEHUMOCTH
B MPOIIeCCe TTO3HAHUS TPUPOIBI. (bU3MYECKUX 3aKOHOB U TEOPHIA.
DOKCHEepUMEHT B (PU3HKE. PaGoTa B rpyrire mo noaroToBke
MopenupoBaHue PU3NYECKUX KOPOTKHUX COOOIIEHUI O POJIU U MECTE
SIBJICHUM U ITpoueccoB. HayuHblie (hU3UKN B HAYKE U B TPAKTHUUECKOMN
runote3sl. Ou3ndecKkue 3aKOHbI U JESITEIbHOCTH JIIOJIEH.
Teopuu. ['paHuUIIbI IPUMEHUMOCTHU JleMOHCTpaIusi aHAJIOTOBBIX H
busnueckux 3aKoHOB. [IpuHIIU U (QPOBBIX U3MEPUTEITHHBIX MPUOOPOB,
COOTBETCTBHUSI. KOMITBIOTEPHBIX TATINKOB.
Ponw u mecTo dpusuku OcBoeHne OCHOBHBIX TPUEMOB PaOOTHI
B (POPMHUPOBAHUY COBPEMEHHOMN ¢ nudpomoii 1aboparopueit o Gpusnke
Hay4YyHOU KapTUHBI MUDA,
B TIPAKTUIECKOM JEATEITHHOCTH JIFO/ICH
Wroro o pazaeny 2

! HpI/I pa3pa60TKe pa60qel71 nmporpaMmMbl B TEMaTUYCCKOM IIAHUPOBAHHUU TOJI?KHBIL OBITh YUYTCHBI BO3MOXXHOCTHU HUCIIOJIb30BAHUA 3JICKTPOHHBIX (I_II/I(l)pOBLIX)
O6pa3OBaT€HI>HI>IX PECYypCOB, ABIIAIONIUXCA y‘lC6HO-MCTOI[I/I‘lCCKI/IMI/I MarcpuajiaMu, COACPIKAHUEC KOTOPBIX COOTBETCTBYCT 3aKOHOAATCIILCTBY 00 O6pa3OBaHI/II/I.
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Pa3zgen 2. Mexanuka

2.1

Kunematunka

MexaHnueckoe ABUKEHHUE.
OTHOCUTENIBHOCTh MEXaHUYECKOTO
nBkeHus. Cucrema oTcyéTa.
Tpaekropusi.

[lepemernienue, CkOpocTh (CpeaHsis
CKOPOCTb, MTHOBEHHAs! CKOPOCTB) U
YCKOPEHHE MaTEPUAIIBHON TOYKH,
UX MPOEKIUU HAa OCU CUCTEMBI
koopauHat. CrioxeHue
IIEPEMELICHUM U CIIO)KEHUE
CKOpOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE
IIPSIMOJIMHENHOE JIBUKECHHUE.
I'paduku 3aBUCUMOCTU KOOPIUHAT,
CKOpPOCTH, YCKOPEHUS, ITYTH U
nepeMeIleHNs] MaTePUaTbHON TOUKH
OT BPEMEHHU.

CBobOosHOE MajieHue. Y CKOpeHue
CBOOOTHOTO Ma/ICHHUSI.
KpuBonnHenHoe 1BUXEHHE.
JIBr>KeHHne MaTepUuaIbHOM TOYKU
10 OKPY>KHOCTH C TOCTOSTHHOM 1O
MOJYJIFO CKOPOCTBIO. YTJIOBast
CKOPOCTb, JIMHEHHAsI CKOPOCTb.
ITepuon u yacTora oOparieHusl.
LleHTpOCTpEMHUTENBHOE YCKOPEHHE.
TexHuuyeckne yCTpoucTsa u

[IpoBeneHnEe SKCIEPUMEHTA: U3YyUYCHHE
HEPaBHOMEPHOIO IBUKEHHUS C LETBIO
ONpEIEJICHNS] MTHOBEHHOW CKOPOCTH;
UCCJIEIOBAHNE COOTHOLIEHUS MEXKIY
MyTSMH, IPOUJEHHBIMU TEJIOM

32 IIOCJIEIOBATEIbHBIE PABHBIC
MPOMEKYTKHA BPEMEHU MIPU
PaBHOYCKOPEHHOM JBUKECHUU

C HAYaJIbHOW CKOPOCTHIO, PABHOW HYJIIO;
U3y4YEHUE ABUKCHUS IIApUKa B BA3KON
KUJKOCTH; U3yUYCHHE JIBU)KCHHUSI TEIA,
OpOIIEHHOTO0 TOPU30HTAJIBHO.
OOBbsicHEeHNE OCHOBHBIX IPUHIUIIOB
JEUCTBUS TEXHUYECKUX YCTPOMCTB,
TaKUX Kak: CIIUJOMETP, UEIHBIE U
PEMEHHBIE Nepeauy IBHKECHHUS; U
yCJIOBUHM WX O€301M1aCHOTO
UCITOJIB30BAHUS B TOBCEHEBHOMN
KU3HH.

Pemenune pacu€THbIX 3a71a4 € ABHO
3aIaHHOM (PU3UYECKON MOJCIBIO

C HCIOJIb30BAHUEM OCHOBHBIX (POPMYIT
KUHEMaTHKU.

[TocTpoenue u ananus rpadukoB
3aBUCUMOCTEN KMHEMaTHYECKUX
BEJINYMH OT BPEMEHHU

JUIS PABHOMEPHOTO
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MPaKTUYECKOE TPUMEHEHUE:
CIHUJIOMETP, IBUKEHUE CHAPSIZIOB,
LIENHbIE U peMEHHBIE TIEpeaun

¥ PaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO
JIBUKECHHUSL.

Pacnio3naBanue pu3nueckux siBIeHUN
B yUEOHBIX OMBITAX U OKPYXKAIOIIe
’KU3HU: paBHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJINHEHHOE
JIBIDKEHHUE, CBOOOHOE MaJIcHUE TEII,
JBUKEHHE 110 OKPY>KHOCTH.

Omnucanre MEXaHUYECKOTO ABMXKEHUS
C MCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: KOOpAUHATA, IYTh,
nepeMeNIeHHe, CKOPOCTh, YCKOPEHUE.
Pabora B rpynnax npu miaHUpOBaHUH,
IPOBEJCHUH U UHTEPIIPETALUU
pe3yJIbTAaTOB OMBITOB U aHAIIU3E
JIOTIOJTHUTEIbHBIX HCTOUHUKOB
uH(pOpMaIUKU IO TEME

2.2

JInHamMuka

[IprHIMI OTHOCHUTEIBHOCTH
lNanunes. Ilepsbiii 3akoH HproTOHA.
HNHepunaibHble CUCTEMBI OTCUETA.
Macca rena. Cuna. [IpuHuun
Cynepro3uunu cuil. Bropou 3akoH

HeroToHa mis MarepuanibHOM TOYKH.

Tpernii 3akoH Herotona

JUISl MATEPUATIBHBIX TOUEK.
3aKOH BCEMUPHOTO TSATOTECHMUS.
Cuna tsxectu. llepBas
KOCMHYECKAsI CKOPOCTb.

CpaBHEHME Macc B3aUMO/ICHCTBYIOIUX
Te.

N3y4yeHne 3aBUCUMOCTH CHJTBI
YIPYTOCTH OT AehOpMaINH; CPAaBHCHHE
CHJT TPEHUS TIOKOSI, KaUYeHUS U
CKOJIBKCHHUSI.

OOBsicCHEHHE HEBECOMOCTH.
IIpoBeneHue 3kcniepuMeHTa:
UCCJIEIOBaHHE 3aBUCUIMOCTH CHIT
YIPYTOCTH, BOSHUKAIOIIUX B MPY>KUHE
U pE3MHOBOM 00pasiie, OT UX
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Cuna ynpyroctu. 3akoH ['yka.
Bec Tena.

Tpenue. Bunpl TpeHus (moxos,
CKOJIbKCHUSI, KaueHus).

Cuina tpenus. Cyxoe TpeHue.
Cuia TpeHus CKOJIbKEHUS U cuja
Tpenus nokosi. Koapdunment
TpeHus. Cuia COnpOTHUBIICHUS
IIpU ABUKEHHUH TEJIA B )KUJIKOCTH
WM rase.

[locTynarensHo€E U BpalaTebHOE
JBU>KEHHUE a0COJIFOTHO TBEPAOTO
Tena.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH
BpameHus. [lnedo cunsl. YcnoBus
paBHOBECUS TBEPIAOIO TEA.
TexHuyeckue ycTponcTa u
IPaKTUYECKOE MPUMEHEHUE:
NOAIINITHUKY, IBUKEHUE
UCKYCCTBEHHBIX CITyTHUKOB

nedopMaiim; u3ydeHue JIBKEHUS
Opycka 1o HaKJIOHHOM TIIOCKOCTH;
HCCIIeIOBAaHNUE YCIIOBUN paBHOBECHS
TBEPJIOTO TeJla, UMEIOIIETO OCh
BpaIlCHHUS.

OOBsacHeHHe 0cOOEHHOCTEN
PaBHOMEPHOTO M PAaBHOYCKOPEHHOTO
MPSMOJIMHEHHOTO JTBIKCHUS,
CBOOOHOTO MaJCHMS TEJI, IBIKCHUS
0 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HproToHa, 3aKkoHa BCEMUPHOTO
TATOTCHHUS.

OOBsICHEHNE OCHOBHBIX IPUHITUIIOB
JIEHCTBUS MOAIIUITHUKOB U UX
MPaAKTUIECKOTO PUMCHECHHUS.
OOBsiCHEHUE IBUXKEHUSI UCKYCCTBEHHBIX
CITyTHUKOB.

Pemenne pacuéTHBIX 3a7a4 C SIBHO
3aIaHHON (PU3UYECKON MOJAECIBIO

C MCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 HOpMyJT TUHAMHKH.

Pacnio3naBanue Gpuznyueckux siBICHUN
B Y4€OHBIX OTIBITaX M OKpYKaromekh
KU3HW: WHEPIUS, B3aUMOJICHCTBHE TEIL.
AHanu3 GpU3NYECKUX MPOIIECCOB U
SIBJICHUH C MCITOJIb30BaHHEM 3aKOHOB U
MIPUHIIUIIOB: 3aKOH BCEMHUPHOTO
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tarorenus, I, II u 11l 3akonsl HeroToHa,
MIPUHITUIT CYTIEPHO3ULIMU CUJI, IPUHITUIT
PaBHONIPABHOCTH MHEPIIMATIBHBIX
CHCTEM OTCYUETA

2.3

3aKOHBI COXpPAaHCHHUA B
MCXaHHKE

Nmnynec MaTepuanbHON TOUKU
(Tena), cucTeMbl MaTEpHATBHBIX

TOYCK. I/IMl'Iy.TIBC CHJIbI 1 UBMCHCHUC
HMIIYJIbCa TCJlIa. 3aKoH COXpaHCHHUA
HMIIYJIbCA. PeakTtuBHOC JABHKXCHHUC.

Pabora cnnbsl. MOIITHOCTE CHIIBL.
Kunetnueckas sHeprus
MaTepHaAIbHON TOUKHU. Teopema
00 M3MEHEHUN KNHETHYECKOMN
SHEPTUU.

[TorenunanbHasg SHEPTHUSL.
[TorenuuanbHas 3HEprUst ynpyro
nehopMUPOBAHHOMN NIPYKUHBI.
[TorenunanbHasg SHEPTUS TEa
BOJIN3H TTOBEPXHOCTH 3EMIJIH.
ITorenuanpHbIC U
HEIMOTCHIIMaIbHbBIC CHJIBI. CBS3b
pabOThI HEMOTECHITUAIBHBIX CHII
C U3MEHEHHUEM MEXaHUYECKOM
DOHEPIrUU CUCTEMBI TEJ. 3aKOH
COXPaHEHHSI MEXaHUYECKON
SHEPTUH.

Ynpyrue u Heynpyrue

[IpoBeneHnE SKCIEPUMEHTA: U3YyUYCHHE
a0COJIFOTHO HEYNIPYTOro yaapa

C IOMOIIIBIO IBYX OJIMHAKOBBIX
HUTSIHBIX MasITHUKOB; UCCIIEIOBAHHE
CBSI3U PA0OTHI CUJIBI C U3BMEHEHUEM
MEXaHMYECKON IHEPTUH TeNa

Ha IPUMEPE PACTSHKEHUS PE3UHOBOTO
KTyTa.

OreHka a0COJIFOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTEN U3MepeHul (PU3NIECKUx
BEJIMYUH.

Pemienne pacué€THbIX 33714 C SIBHO
3aTAaHHOM (PU3HYECKON MOJCIBIO

C UCTI0JIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (popMys1 TMHAMUKHU U 3aKOHOB
COXpaHEHHS.

Pemienne kauyecTBEHHBIX 3a/1a4

C OMIOPOM HA U3YUYEHHBIC B Pa3eiie
«MexaHuKay 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKHUE SBIICHUS.

Onucanue MEXaHU4eCKOTO JBMKEHHUS C
UCII0JIb30BaHUEM (PU3HUECKUX BEJIUYHH:
UMITYJIbC T€J1a, KHHETUYECKasi SHEPTusl,
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CTOJIKHOBEHUS.

TexHuyeckue ycTponcTa u
IPAKTUYECKOE IPUMEHEHUE:
BOJOMET, KONEP, NPy KUHHBIN
IIUCTOJIET, ABUKECHUE PAKET

NOTEHLMAIbHAs SHEPTUSl, MEXaHUUECKAs]
paboTa, MEXaHUYECKasi MOIIIHOCTb.
AHanu3 GU3NYECKUX MPOILECCOB U
SIBJICHUH C UCIOJIb30BAaHUEM 3aKOHA
COXPAaHEHUS MEXaHUYECKOU DHEPIUH,
3aKOHA COXPAHEHUs UMITYJIbCA.
OOBbsicCHEHNE OCHOBHBIX MPUHIUIIOB
JEUCTBUS U MMPAKTHUYECKOTO
IIPUMEHEHUS TEXHUYECKUX YCTPOMCTB,
TAKUX KaK: BOJOMET, KOTIEP,
IIPYKUHHBIN TUCTOJIET.

OOBbsicHEHUE ABMXKEHUS PAKET C OMOPOM
Ha U3y4eHHbIe (PU3NUECKHE BETUUUHBI U
3aKOHBI MEXAHUKH.

Hcnonp30BaHue npu MOArOTOBKE
COOOIIIEHUH O TPUMECHEHUH 3aKOHOB
MEXaHUKH COBPEMEHHBIX
MH(GOPMALMOHHBIX TEXHOJIOTHH 151
MOMCKA, CTPYKTYPUPOBAHHS,
MHTEPHPETALUU U IPEICTABICHUS
uH(pOpMaluU, KPUTUYECKUHN aHan3
noyiy4aemMoi uHpopMauu

[IpoBeneHre KOCBEHHBIX U3MEPEHHUI,
MCCIIEIOBAHUM 3aBUCUMOCTEN
(bu3MYEeCKUX BETMYNH, MPOBEPKA
IPEJIOAKEHHBIX TUIIOTES

Hroro no pazneny

18
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Pa3nen 3. MoJiekyJisipHas Gu3uKa U TEPMOIMHAMHKA

3.1

OCHOBBI
MOJIEKYISIPHO-
KHMHETUYECKOU TEOPUHU

9

OCHOBHBIE MMOJOKECHUS
MOJIEKYISPHO-KNHETHYECKON
TEOPUU U UX OMBITHOE 0OOCHOBAHHUE.
bpoyHOBCKOE BHXKEHUE.
Huddysus. Xapakrep ABUKCHHUS U
B3aUMOJICHCTBUS YaCTHI] BEILIECTBA.
Mopenu cTpoeHus ra3os,
KUJKOCTEH U TBEPABIX TEI U
00BsICHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE 3THX Mojenen. Macca u
pa3Mepbl MoJiekyil. KonnuectBo
Bemiectsa. [loctositHHas ABoraspo.
TerutoBoe paBHOBECHE.
Temmneparypa u €€ nsmepeHue.
[Ixamna remneparyp Llenscus.
Mogenp ueajapbHOro rasa.
OcCHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUU UIEATBHOIO ra3a.
AOGcoioTHas TeMreparypa Kak Mepa
CpeIHEN KHHETHUYECKON SHEPTUU
TEIJIOBOTO JBUKEHUS YaCTHI] Ta3a.
[IIxana remnepatyp KenbBuHa.
['a30BbIE 3aKOHBI. YpaBHEHUE
MenpaeneeBa—Kianeipona.

3akoH JlansToHa. M30mpoiieccol

[IpoBeneHne >KCIIEpUMEHTA!
ONpEJEICHUE MACChI BO3AyXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MepeHUil 00bEMa KOMHATBI, TaBICHUS
Y TEMIIEPATYPHI BO3/IyXa B HEH;
UCCJIEIOBAHKUE 3aBUCUMOCTU MEXIY
rapamMeTpaMH COCTOSIHHS Pa3peKEHHOTO
rasa.

OreHka a0COJIFOTHBIX U OTHOCUTEIBHBIX
MOTPENIHOCTEN U3MEPEHUN (PU3NUECKUX
BEJIUYMH.

OObsicHEHUE OCHOBHBIX MPUHLIUIIOB
JEUCTBUIN TEPMOMETpa U OapoMeTpa u
YCJIOBUHM WX O€30IMaCHOTO
UCITOJIb30BAHUS B IOBCEIHEBHOM
KU3ZHHU.

Pacno3naBanue pu3M4eCcKuxX sIBJICHUM

B YUE€OHBIX ONBITAX U OKPYXarolen
*Ku3HH: Tuddy3usi, OpOyHOBCKOE
JIBI)KCHUE.

OnucaHue TEIIOBbIX SIBJICHUI

C UCIOJIb30BaHUEM (PUZNYECKUX
BEJIMYMH: JJABJICHHUE raza, TEMIEepaTypa,
CpeIIHssI KWHETUYeCKas SHEePIrus
Xa0THYECKOIO JBUKEHUS MOJIEKYIL,
CpeAHEKBAAPATUYHAS CKOPOCTh
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B UJICAJIbHOM Ta3€ C MOCTOSTHHBIM
KOJIMYECTBOM BEIIECTBA.
['paduueckoe npeacraBieHue
U30IPOLIECCOB: U30TEPMa, U30X0Pa,
n3o0apa.

TexHuyeckue ycTpoucTsa u
IPAKTUYECKOE PUMEHEHHE:
TEPMOMETP, OapoOMETp

MOJIEKYJL.

AHanu3 GU3NYECKUX MPOILECCOB U
SIBIICHUM ¢ ucmnojib3oBanueM MKT,
ra30BbIX 3aKOHOB, CBSI3U CPEIHEMN
KMHETUYECKOW SHEPTUM TETIIIOBOTO
JIBMDKCHUST MOJICKYJT ¢ a0COJIFOTHOM
TEMITEpaTypOH.

Perienne pacu€THbIX 33714 C SIBHO
3aTAaHHOM (PU3HYECKON MOJCIBIO

C UCMOJIb30BAaHUEM OCHOBHBIX
nosnoxennit MKT, 3akoHOB 1 popmyit
MOJICKYJISIPHOMN (DU3UKH.

Pabota B rpynmax npu mjiaHupOBaHUH,
MPOBEICHUU U UHTEPIIPETAIIUN
pPE3yJIbTATOB OMBITOB U AHAJIA3E
JIOTIOJIHUTEIIbHBIX HCTOYHHUKOB
uH(pOpMaIUKU IO TEME

3.2

OCHOBBI
TEPMOJIMHAMUKHU

10

TepmoauHaMHu4ecKas CucTeMa.
BryTtpennss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U
CITOCOOBI €€ M3MEHEHHS.
KonuuectBo TemnoTsl 1 pabora.
BuyTpennsist 3Heprusi 0ofHOATOMHOTO
HealbHOro ra3a. Buabl
TeIUIoNepeIaun: TEIIOIPOBOIHOCTD,
KOHBEKIIUS, U3JIyYEHHE. Y JeIbHAs
TEIUIOEMKOCTD BEIIeCTBA.

[IpoBeneHNE dKCIIEPUMEHTA: U3MEPEHUE
YACIBHOMN TEIIOEMKOCTHU BEILIECTBA.
OreHka a0COJIIOTHBIX U OTHOCUTEIBHBIX
MOTPEUTHOCTEN U3MEpEeHUN (PU3NUECKUX
BEJINYHH.

N3yuyenue mojeneit mapoBoil TypOUHBI,
JIBUTaTelIsl BHYTPEHHETO CrOPaHUs,
PEaKTUBHOIO IBUTATEIIS.

OOBbsiCHEHUE IPUHIUIIOB JEHCTBUS U
yCJI0BUI 0€3011aCHOTO UCIIOJIb30BaHUS
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KonuyecTBo TEMIOTHI

IIpH TEIUTONEpeaye.

[TonsiTe 06 amrabaTHOM IpoIIecce.
[IepBbIit 3aKOH TEPMOJUHAMUKH.
[Iprmenenue nepBoro 3akoHa
TEPMOJIMHAMUKH K U30TIPOIIECCaM.
I'paduueckas uaTepnperanus
paboThI raza.

BTopo¥ 3aKk0H TEpMOIMHAMUKH.
HeoOpaTtumocTs npoueccoB

B IPUPOJIE.

TennoBbie MamuHbL. [IpUHIUTIEL
NEeUCTBUS TETJIOBBIX MAaIlIUH.
[IpeobpazoBanus sHEPTrUU

B TETUIOBBIX MAIlIMHAX.
KoaddunmeHT nose3Horo neucTBus
TEIUIOBOM MAILIUHBI.

Huxn Kapuo u ero ko durueHt
[IOJIE3HOTO JCHCTBHA.
DKOJIOTHYECKHE TTPOOTIEMBI
TEIJI09HEPT € TUKHU.

TexHuyeckue ycTponcTsa U
NPaKTUYECKOE MPUMEHEHUE:
JIBUTATENIb BHYTPEHHETO CTOPAHUS,
OBITOBOH XOJIOIUIIBHUK,
KOHJULIMOHED

B TIOBCE/THEBHOI JKU3HU JIBUTATENS
BHYTPEHHETO CrOpaHusi, OBITOBOTO
XOJIOMJIbHUKA, KOHTUITMOHEPA.
Omnucanue CBONCTB TEJ U TEILJIOBBIX
SABJICHUM C UCIIOJIb30BAHUEM
(bu3NueCKrX BETMYMH: JaBJICHUE rasa,
TEeMIEpaTypa, KOJIMYECTBO TEILIOTHI,
BHYTpPEHHSIS1 SHEPrusi, paboTa rasa.
Pemenuie pacu€THbIX 3a/1a4 C IBHO
3aIaHHON (PU3UYECKON MOJAEIBIO

C UCTI0JIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJ MOJIEKYIISIPHOU (PU3MKH U
TEPMOIMHAMUKH.

Pemennie kauecTBEHHBIX 3a/1a4

C OIIOPOY HA U3YUYEHHBIE B pa3Jielie
«MonexynsipHast pusuka u
TEPMOJMHAMUKAY 3aKOHBI,
3aKOHOMEPHOCTH U (hU3UYECKUE
SIBJICHUSI.

PaboTa B rpynmax npu ananmse
JTOTIOJTHUTEIBHBIX HCTOYHHUKOB
uH(pOpMaIUH TI0 TeMe
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3.3

ArperatHbie
COCTOSIHHS BEIIECTBA.
@da30BbIC IEPEXOBI

[TapooGpazoBaHue 1 KOHICHCALIHS.
Hcnapenue u xunenue.
AGcotoTHast 1 OTHOCUTENIbHAS
BJIAJKHOCTH BO31yxa. HachlleHHbIM
nap. Y aenapHas TeIuioTa
napooOpa3oBaHusi. 3aBUCUMOCTb
TEMIIEPATYPhl KUTICHUSI OT JaBJICHUS.
TBépnoe Teno. Kpucraimmueckue u
aMmopdHbIe Teaa. AHU30TPOIHUS
CBOMCTB KpuCTAIUIOB. JKuaKue
kpuctaiibl. COBpeMEHHbIE
Marepuansl. [lnaBienue n
KpUCTAJIM3anus. Y AebHas TEMI0TA
iaienus. Cyomumanus.
YpaBHEHHUE TETUIOBOrO OajaHca.
TexHuyeckue ycTponcTa u
IPaKTUYECKOE TPUMEHEHHE:
TUTPOMETP U TICUXPOMETD,
KAJIOPUMETP, TEXHOJIOTHH
MOJIYYEHHUSI COBPEMEHHBIX
MaTepuaoB, B TOM YHCIIE
HAaHOMATEpPHUAJIOB,

Y HAHOTEXHOJIOTUH

[IpoBeneHNE SKCIIEPUMEHTA: U3MEPEHUE
OTHOCHUTEJIBHOM BIaKHOCTH BO3yXa.
Onenka aOCOIIOTHBIX M OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MepeHU (PU3NIECKUX
BEJINYHH.

N3ydeHne cBOMCTB HACBIIIEHHBIX
MapoB, Coco00B U3MEPEHUS
BIIAJKHOCTH

HabGnronenue kunenus npu
MMOHMYKEHHOM JaBJICHUH, HArPEBAaHUS

Y TJIABJICHUS] KPUCTAJUIMYECKOTO
BEILIECTBA.

OObsicHEeHUE IPUHIIUIIOB JICUCTBUS U
YCJIOBHI O€30MaCHOTO UCTIOIh30BAHUS

B MOBCEIHEBHOM JKU3HU TUTPOMETDA,
MICUXPOMETPA, KaJOpUMETpa.

N3ydyeHne TEXHOIOTUI NOITYyYECHUS
COBPEMEHHBIX MAaTEPHUAIOB, B TOM YUCIIE
HaHOMATEpPUAJIOB.

Pemienune pacu€THbIX 3a71a4 € ABHO
3QTAaHHOM (PU3HYECKON MOJCIBIO

C UCIIOJIb30BAHUEM YPaBHEHUS
TEIJIOBOTO OajaHca.

Pemenre kauecTBEHHBIX 3a/1a4

C OIIOPOY HAa U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE
SABJICHHUS T10 TEME.
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Pacnio3naBanue Gpu3nuecKux sBICHUN
B yUEOHBIX OMBITAX U OKPYXKAIOIIe
KU3HU: AepopMarus TBEPIBIX Tell,
HarpeBaHue 1 OXJIaXJIECHUE Tell,
M3MEHEHUE arperaTHbIX COCTOSTHUN
BEIIECTBA U OOBSICHEHHE UX Ha OCHOBE
3aKOHOB ¥ (POPMYJI MOJIEKYJIIPHOU
(bu3HKH.

Hcnonb3zoBanne HHPOPMALMOHHBIX
TEXHOJIOTHH JIJIsl TIOUCKa,
CTPYKTYpPUPOBaHUs, UHTEPIPETALUU U
npeJcTaBiIeHUsI UHpOpMaLUU MIpU
MOJIFOTOBKE COOOIIEHUI O MPUMEHEHUH
3aKOHOB MOJIEKYJISIPHON (DU3UKU U
TEPMOJMHAMUKHU B TEXHUKE

U TEXHOJIOTUSIX

Hroro no pazgeny 24
Paznen 4. DinekTpoAMHAMUKA
4.1 | DnekTpocTraTuka 10 OnexkTpuzaums Teil. dnektpuuecknid | [IpoBeneHne 3KkcriepuMenTa: U3MEPEHUE

3apsan. JIBa BUIa JIIEKTPUUYECKUX
3apsanoB. [IpoBogHuKY,
JTUBJIEKTPUKHU U TIOTYIIPOBOJHUKH.
3aKOH COXpaHEHUS AJICKTPUIECKOTO
3apsja.

BzaumopeiicTBre 3aps10B. 3aKOH
Kynona. ToueuHblid 371€KTPUYECKUI
3apsi. DIEKTPUUECKOE TOJIE.

ANEKTPOEMKOCTH KOHAEHCATOPA.
OneHka abCOIFOTHBIX M OTHOCUTENBHBIX
MOTPENTHOCTEN U3MEpEHUN (HU3NIECKUX
BEJINYHH.

N3ydyeHne NnpuHIUIIOB 1EUCTBUS
AIEKTPOCKOIIA, 3JIEKTPOMETPA,
KOHJIEHCATOpA.

N3ydeHne npruHIUIOB NEUCTBHS
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Hanpsk€HHOCTB 2JIEKTPUYECKOTO
nosis. [IpuHauun cynepno3unuu
3JIEKTPUYECKUX Tonen. JInnnm
HaIpPsHKEHHOCTH 3JIEKTPUYECKOTO
HOJISL.

PaboTa cui 31eKTpoCcTaTuyecKoro
nons. [lorenunan. Paznocts
NoTeHIManoB. [IpoBogHuKY 1
JADJICKTPUKH B
JJIEKTPOCTATUYECKOM II0JIE.
JlusnexTpryeckas NpOHULIAEMOCTb.
OnekrpoémkocTb. Konnencarop.
DIIEKTPOEMKOCTb TIOCKOTO
KOHJIEHCATOpa. DHEprus
3apsKEHHOIO KOHIEHCATopa.
TexHuyeckue ycTporcTa u
IIPAKTUYECKOE ITPUMEHECHHUE:!
AJIIEKTPOCKOIL, AIIEKTPOMETP,
ANEKTPOCTATUYECKAs 3aIIUTa,
3a3eMJICHHUE IEKTPONprUOOpOB,
KOHJEHCATOP, KOIMMUPOBAIIbHBIN
armapar, CTPyUHBIN IIPUHTED

U yCJIO0BUH 0€30MacHOro MpUMEHEHUs

B [IPAKTUYECKOU KU3HU,
KOIMPOBAJIBHOTO anmnapara, CTpyHHOTO
MIPUHTEpA.

PaccmoTpenue pusnyaeckux oCHOBaHUN
ANEKTPOCTATUYECKOU 3aIUTHI U
3a3eMJIEHUS DIIEKTPOIIPUOOPOB.
Pemienne pacu€THbIX 33724 C SIBHO
3aTAaHHOM (PU3HYECKON MOJCIBIO

C HUCTI0JIb30BAHHEM OCHOBHBIX 3aKOHOB
1 (hopMyIT IEKTPOCTATUKH.

Pelienne kayeCTBEHHBIX 3a/1a4

C OIIOPOU HA U3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (prU3HUECKUe
SBJICHHSI DJIEKTPOCTATUKHU.
Pacno3naBanue pu3n4eCcKux sIBJICHUM
B YYEOHBIX ONBITaX U OKPYXKaIOIIeH
KU3HU: SJICKTPU3ALIMS TEl,
B3aMMOJICICTBHE 3apsA0B U OOBSICHEHNE
HX Ha OCHOBE 3aKOHOB U (hopMyJI
AIEKTPOCTATUKH.

Onucanue u3y4yeHHbIX CBOMCTB
BEILIECTBA U SJIEKTPUUECKHUX SIBIICHUM

C MCMOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: JIEKTPUYECKUN 3apsij,
HaMpPsHKEHHOCTD AIEKTPUUECKOTO MO,
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MOTEHIINAJ, Pa3HOCTh OTEHIIMAJIOB,
AJIEKTPOEMKOCTb.

AHanu3 GU3nYEeCKUX MpOIECCOB U
SBJICHUM C UCIIOJIb30BaHUEM
(bu3MYEeCKUX 3aKOHOB: 3aKOHA
COXPAHEHMUS IIEKTPUUECKOTO 3apsia,
3akoHa Kymnona.

PaboTa B rpynmax mpu aHanuse
JIOTIOJITHUTEJIbHBIX HCTOYHUKOB
MH(pOpMAIU U TOJTOTOBKE COOOIIECHUMA
O MPOSIBJICHUH 3aKOHOB 3JIEKTPOCTATUKHU
B OKpY>KalolleH >KU3HU U MPUMEHEHUHU
WX B TEXHUKE

4.2

[locTostHHEBII

AIEKTPUYECKUH TOK.

Toku B pa3nu4HbIX
cpenax

12

DIJIEKTPUYECKHM TOK. Y CIIOBUSA
CYIIECTBOBAHUS AJIEKTPUUECKOTO
Toka. ctounnku Toka. Cuia Toka.
[TocTostHHBIN TOK.

Hanpsokenue.

3akoH OMa [ y4acTKa LeTu.
DIIEKTPUUECKOE COMPOTUBIICHHUE.
VY 1enbHOE CONTPOTUBIIEHUE
BemiecTna. IlocienoBarenbpHoe,
napasuiesIbHOE, CMEIIaHHOE
COEMHEHUE MPOBOJHUKOB.
PaboTa snexTpuieckoro Toka.
3akon J[xxoyns—JIenia. MomHocTh
AIEKTPUYECKOTO TOKA.

[IpoBeneHue SKCIIEpUMEHTA: U3YUEHUE
CMEIIIAHHOTO COCIMHEHUSI PE3UCTOPOB;
n3Mepenue IJIC ucTouHMKa TOKA U €ro
BHYTPEHHETO COMPOTUBJICHUS;
HaOJIOICHHUE IIEKTPOJIN3A.

Orenka aOCOJIFOTHBIX M OTHOCUTEIIBHBIX
MOTPEUTHOCTEN U3MEpEeHUN (PU3NUECKUX
BEJTUYMH.

OObsicHEHUE PUHITATIOB ACHUCTBUS U
yCJIOBU 0€30MacHOTr0 MPUMEHEHUS
aMIlepMeTpa, BOJLTMETPA, peocTaTa,
HMCTOYHHUKOB TOKa,
AIEKTPOHArPEBATEIbHBIX U
AIEKTPOOCBETUTEIHHBIX MPUOOPOB,
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DJIIEKTPOJIBIKYIIAS CHIIA U
BHYTPEHHEE COIIPOTHBIICHUE
MCTOYHHUKA TOKa. 3akoH OMa

JUISl TIOJTHOU (3aMKHYTOM)
anexkTpudeckon nenu. Koporkoe
3aMBbIKaHHE.

DneKTpoHHAas IPOBOJUMOCTb
TBEPBIX METAIJIOB. 3aBUCUMOCTh
CONPOTUBIICHUS METAJIOB

OT TEMIIEpaTypHl.
CBepXnpoBOIUMOCTb.
DIIEKTPUYECKAN TOK B BAKyyME.
CBOMCTBA DIEKTPOHHBIX ITYYKOB.
[TonmynpoBonuuku. CoOCTBEHHAs U
IPUMECHAs! IPOBOJUMOCTh
MOJYyNIPOBOAHUKOB. CBOKCTBA
p—N-niepexona.
[TonynpoBOTHUKOBBIE TPUOOPHI.
DJIEKTPUYECKHUN TOK B pacCTBOpPAX U
pacruiaBax 3J€KTPOJIUTOB.

QHCKTpOHI/ITI/I‘-IeCKaH AUcconuranms.

DIIEKTPOJIU3.
DJIEKTPUUECKUM TOK B raszax.
CaMoCTOSTEIbHBIN U
HECAMOCTOSTEIIbHBIN pa3psLl.
Mounus. [1na3zma.
TexHuyeckue ycTponucTsa u

TEPMOMETPA COMPOTUBJICHUS,
BaKyyMHOT'O JIM0JIa, TEPMUCTOPOB U
($hOoTOPE3UCTOPOB, MOTYIPOBOTHUKOBBIX
JINOJIOB, TaJIbBAHUKH.

Pemenne pacu€THbIX 33724 C IBHO
3aTaHHOM (PU3HYECKON MOJCIBIO

C UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB
u hopmyn tembl «IlocTossHHBIN
BJICKTPUYECKUN TOK.

Pacno3naBanue pu3M4eCKUX SBJICHUM
B YUCOHBIX ONIBITaX U OKPYKAIOIICH
YKU3HU: JIEKTPUUECKAs IIPOBOIUMOCTD,
TEIIOBOE, CBETOBOE, XMMHUECKOE,
MarHuTHOE JEHUCTBHUS TOKA.

AHanu3 3MEKTPUYECKUX SIBIICHUU U
MPOLIECCOB B LEMAX MMOCTOSSHHOTO TOKA
C MCIOJIb30BaHHUEM 3aKOHOB: 3aKOH
Oma, 3aKOHOMEPHOCTH
MOCJIEA0BATEIBHOTO U MTAPALICITBHOTO
COEMHEHUS MPOBOJHUKOB, 3aKOH
Jxoyins-Jlenna.

Onucanue u3y4yeHHbIX CBOMCTB
BEIIECTB U JICKTPUUECKUX SIBJICHUMN

C MCIIOJIb30BaHUEM (PHU3HUCCKUX
BEJIMYUH: DJICKTPUYECKUUN 3apsl, CUJIa
TOKA, 3JIEKTPUYECKOE HAIIPSHKEHUE,
AIEKTPUYECKOE COMPOTUBIICHHUE,
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MPaKTUYECKOE TPUMEHEHUE:
aMIIepMeTp, BOJIbTMETP, PEOCTAT,
WMCTOYHUKU TOKa,
AJIEKTPOHArPEBATENbHBIE IPUOOPHI,
AIIEKTPOOCBETUTEIBbHBIE PUOOPHI,
TEPMOMETP CONPOTUBIICHUS,
BaKyyMHBIN U0/, TEPMUCTOPHI U
(hOTOpPE3UCTOPHI,
MOJIYITPOBOJJHUKOBBIN AUO/,
rajibBaHuKa

pa3HocTh notenuuanos, IJC, pabota
TOKa, MOIIIHOCTh TOKA.

Hcnonp3oBanne HHPOPMAITHOHHBIX
TEXHOJIOTHU JIJISl IOUCKA,
CTPYKTYPUPOBAHMUSI, UHTEPIIPETAIIUU U
MpeACTaBICHNS] HHPOPMAIINH TTPU
MOJATOTOBKE COOOIICHUI O TPUMEHEHU U
3aKOHOB ITOCTOSTHHOT'O TOKA B TEXHUKE U
TEXHOJIOTUSIX

Hroro no pazaeny 22
Pe3epBHOE Bpems 2
OBILEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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11 KJIACC

HaumenoBanue

No KonnuecTBo OCHOBHBIC BUIBI I€ATEIILHOCTH
pa3/iesioB U TeEM [TporpammHoe conepxanue

/o 4acoB 00yJarommxcsl

y4eOHOTO0 MpeIMeTa
Pasznen 1. Dnexkrpoannamuka
1.1 | MarauTHO€ noJe. 11 [TocTOsTHHBIE MATHUTHI. IIpoBeneHrEe SKCIIEPUMEHTA: U3YUEHHE

BJ'IGKTpOMaF HHUTHAasA
WHAYKOWA

BzaumoelicTBHE TOCTOSIHHBIX
MarouToB. MarHuTHoe 1oJie.
BekTop MaratuTHOM MHAYKIUH.
[TpuHLMI cynieprno3uuuu
MarHMTHBIX TTojaeH. JInnuu
MarHuTHOM MHAYKIuK. Kaptrna
JIMHUN MarHUTHOW MHIYKIIUU MOJIS
MOCTOSIHHBIX MAarHUTOB.
MarauTtHo€e 1oje NpoOBOJHUKA

¢ TokoM. KapTrHa nuHul MHAYKIUN
MarHUTHOTO MOJIS JJIMHHOT'O
MPSIMOTO TPOBOJIHUKA U 3aMKHYTOTO
KOJIBIIEBOT'O TPOBOAHUKA, KATYIIIKH
¢ TokoM. OnbIT Dpcrena.
BzaunmopericTBre NpoOBOIHUKOB

C TOKOM.

Cuita Amnepa, €€ MOyJb U
HaIpaBJICHHUE.

Cuna Jlopenna, e€ Moayb U
HanpasieHue. JIBrxeHue
3apsKEHHOM YaCTHUIIbI

MAarHUTHOTO ITOJIS1 KaTYIIKH C TOKOM;
WCCIIEIOBAHNE JEUCTBUS ITOCTOSTHHOTO
MAarHATa Ha paMKy ¢ TOKOM;
VCCIICIOBAHUE SIBJICHUSA
AJIIEKTPOMATHUTHON MHIYKIIMH.
OreHka a0COJIFOTHBIX M OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MEPEHUN (PU3NYECKUX
BEJIMYMH.

OObsicHEeHNE NPUHLUIIOB ACHUCTBUS U
YCIIOBUIA 0€30MaCHOT0 MPUMEHEHHUSI
IIOCTOSIHHBIX MArHUTOB,
AIIEKTPOMArHuTOB, JJIEKTPOABUTATEN,
YCKOPUTENEH 3JIEMEHTAPHBIX YACTHIIL,
WHAYKIIMOHHOM TIE€YH.

Pemrenue pacu€THbIX 3a1a4

Ha IpUMEHEeHHE POPMYII TEMBI
«MarauTtHoe noJie. DIEeKTpOMarHuTHas
WUHIYKLUSD.

Pemenne kayeCcTBEHHBIX 3a/1a4

C OIIOPOU Ha U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HYECKUE
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B OJJHOPOJIHOM MarHUTHOM TIOJIE.
Pabota cumnsl Jlopenna.

SIBrIeHME DIEKTPOMArHUTHON
nHaykuuu. [loTok BekTopa
MAarHuTHOW UHIYKIUU.
DNEKTPOJBIKYIIAS CUJIA UHTYKIIUH.
3aKOH 3JIEKTPOMarHuTHOMN
uHaykuuu @apanes.

Buxpesoe aiekTpuueckoe 1mose.
DIIEKTPOABHKYIIAS CUJIA UHIYKIIUU
B MMPOBOJIHUKE, IBUKYILEMCS
IIOCTYIIATEIBHO B OJJHOPOJHOM
MAarHUTHOM TIOJIE.

IIpaBuio Jlenua.

NunykTtuBHOCTSL. fABIICHUE
CaMOMHIYKIINH. DJIEKTPOIBUKYIIAS
CUJIa CAMOUHIYKIIUH.

DHeprusi MAarHUTHOTO MOJISI KaTYIIKU
C TOKOM.

DIIEKTPOMAarHUTHOE TOJIE.
TexHuueckue ycTpoucTaa u
MPAKTUYECKOE MPUMEHEHUE:
MOCTOSTHHBIE MarHUTHI,
AIIEKTPOMArHUTHI,
ANEKTPOABUTATEND, YCKOPUTEIU
AJIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAS NI€Yb

ABJICHUSI TeMbI « MarHUTHOE TOJIE.
DIIEKTPOMAarHUTHAS! UHIYKLIHSD).
OnpeneneHre HanpaBiIEHUs BEKTOpa
WHYKIIMM MAarHUTHOTO TOJIs
MIPOBOJAHUKA C TOKOM, CHIIBI AMIIEpa
u cwibl JIopeHna.

Pacno3znaBanue Gpu3nueckux sBJICHUN
B YYEOHBIX ONBITaX U OKPYXKaIOIIeH
YKU3HH: B3aUMOJICHCTBUE MArHUTOB,
AIEKTPOMArHuTHAsI HHAYKIUA,
JIEMCTBUE MarHUTHOTO MOJISl Ha
IIPOBOJIHUK C TOKOM U JBWKYLIUMICS
3aps.

AHan3 3JIeKTPOMarHUTHBIX SIBICHUI
C MCHOJB30BAHUEM 3aKOHA
AIEKTPOMAarHUTHOW MHIYKIIMH.
Onrcanue n3y4yeHHbIX CBOMCTB
BEILECTB U AJEKTPOMAarHUTHBIX
SIBJICHUM C UCITOJIb30BAaHUEM
(bU3MYECKUX BEJIMYMH: UHIYKIUS
MarHMTHOTO MOJisA, cujla AMrepa, cuiia
JlopeHua, UHAYKTUBHOCTh KaTYIIKH,
HHEPTHUA FNEKTPUUIECKOTO U MArHUTHOTO
MoJIen

Hroro no pazaeny

11
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Pa3nen 2. Kosie0anus v BOJTHBI

2.1

MexaHU4ecKue 1
AIIEKTPOMArHUTHbBIC
KOJICOaHUS

KonebatenbHas cuctema.
CB00OOIHBIE MEXAaHUYECKUE
konebanus. ['apmMoHnueckue
kojebanus. [lepuon, yactora,
aMIIuTyAa 1 (paza KkoaeobaHui.
[Ipy>XKMHHBIN MasATHUK.
MareMaTnyeckui MasTHUK.
YpaBHeHHE rapMOHHYECKUX
kosebanuil. [IpeBpaiienue sHepruu
MIPU TaPMOHUYECKUX KOJICOAHUSIX.
KonebarenbHbIi KOHTYP.
CB0OOIHBIE 2JIEKTPOMATrHUTHBIC
KOJIeOaHUs B UICATbHOM
K0JIeOaTeIbHOM KOHTYpE. AHAIOTUS
MEXy MEXaHUYECKUMU U

QJICKTPOMAIroHuUTHBIMHA KOJICOAHHMSIMHU.

®opmyna ToMcoHa. 3akOH
COXPaHEHUs YHEPTHH B UJCATBHOM
K0JIe0aTeIbHOM KOHTYPE.
IIpencrasienue o 3aTyXarommx
Kosie0aHusX. BeIHYKIeHHBIS
MEeXaHUYeCcKre KoJIeOaHus.
Pe3onanc. BeiHyX1eHHbBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHNs.
IlepeMeHHBIN TOK.

CunycouanbHbIi IEPEMEHHBIN TOK.

HccenenoBanne mapameTpoB
K0JIe0aTEIbHOM CUCTEMBI — IEPUO/IA,
JaCTOTHI, AMIUTATYABI U (a3bl
KoJieOaHuM (MIPY>KUHHBIN W/WUIU
MaTeMaTUYECKUM MasiTHUK).
HaOmronenue 3atyxaromux KojaeOaHu.
HccnenoBanue CBOMCTB BHIHYKJIEHHBIX
KoJIeOaHU.

Habmronenue pezonanca.

IIpoBeneHue 3KCEpUMEHTA:
UCCJIEIOBAHNE 3aBUCUMOCTH TIEPHO/Ia
MaJIbIX KoJieOaHul rpy3a Ha HUTH

OT JUTMHBI HUTH ¥ MAacChI TPy3a;
MCCJIEIOBAaHKE MTEPEMEHHOTO TOKA

B IIETTH U3 TTOCJIEIOBATEIHHO
COCIMHEHHBIX KOHJIEHCATOPA, KATYIIIKH
U pe3UcTopa.

OreHka aOCOFOTHBIX M OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MepeHU (PU3NIeCKux
BCJTUYMH.

OOBsICHEHUE TPUHITATIOB ACHCTBUS U
yCJIOBU 0€30MacHOTr0 MPUMEHEHUS
AIEKTPUUECKOTO 3BOHKA, TEHEpATOpa
MEPEMEHHOTO TOKA, JINHUU
AJIEKTpoIiepeaay.

Pemenne pacuéTHbIX 3a/1a4 C SIBHO

44



denepanbHas padbouas nporpamma | dusuka. 10—11 kinaccer (6a30BbIi yPOBEHB)

MonHOCTh NEPEMEHHOTO TOKA.
AMIUTUTYIHOE U ACHCTBYIOIIEE

SHAYCHUC CUJIbI TOKA U HAIIPAKCHUSI.

Tpaunchopmarop. [IpousBocTro,
nepeaayda u noTpedsieHue
ANEKTPUYECKON SHEPTHH.
DKOJIOTUYECKHUE PUCKHU

IIpU ITPOU3BOACTBC 3JICKTPOIHCPIUH.

KynbTypa ncnonbs3oBaHust
AJIEKTPOIHEPTHUM B OBCEITHEBHOU
JKU3HU.

TexHuueckue ycTpoucTaa u
IIPAKTUYECKOE MPUMEHEHUE:
AIEKTPUYECKUN 3BOHOK, TEHEPATOP
MEPEMEHHOTO TOKA, INHUU
aJeKTponepeaay

3aJIaHHOMN (PU3UIECKON MOJIEITBIO

C UCIIOJIH30BaHUEM OCHOBHBIX 3aKOHOB
1 GOpMYyJI, ONTHUCHIBAIOIIIIX
MEXaHUYECKHE U DJICKTPOMArHUTHBIC
KoJIeOaHusl.

Omnucanre MEXaHHYECKUX U
AIIEKTPOMATrHUTHBIX KOJICOAHMIA

C UCTIOIb30BaHUEM (DU3UUECKUX
BEJIUYMH: TICPUOJ ¥ 4aCTOTa
KoJIeOaHu, aMITuTy1a U paza
KOJICOaHM, 3aps)l U CHJIa TOKa

B TAPMOHUYECKUX IJICKTPOMATrHUTHBIX
KOJICOaHUSIX.

Pemenne kauecTBEHHBIX 3a/1a4

C OIIOPOU Ha M3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OTTHCHIBAFOIIIHEC
MEXaHUYECKHE U DJIEKTPOMArHUTHBIC
KoJieOaHusl.

PaboTa B rpynmnax rnpu miaHupOBaHUH,
MIPOBEICHUH U UHTEPIPETAIINH
PE3YNBTATOB OIBITOB, U AHAJIN3E
JOTIOJTHUTETHBHBIX UCTOYHUKOB
uH(pOpMaIUKU IO TEME

2.2

MexaHu4ecKue 1
AIEKTPOMATHUTHBIE
BOJIHEI

Mexanuyeckue BOJIHbI, YCIOBUS
pacnpocrtpanenus. [lepuos.
CKOpOCTh pacnpoCTpaHEHUs U
nnuHa BoHbL. [lonepeunbie n

N3yuenue oOpazoBanus u
pacnpoCcTpaHEHUS TOTIEPEYHBIX U
POAOTBHBIX BOJIH.
Habmonenue otpaxxeHus
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IIPOJIOJIbHBIE BOJIHBI.
WuTepdepentus u qudpaxus
MEXaHUYECKUX BOJIH.

3ByK. CKOpOCTh 3ByKa. [ pOMKOCTB
3ByKa. BricoTa Tona. TemOp 3ByKa.
DIEKTPOMArHUTHBIE BOJIHBI.

Y cnoBus n3ny4eHus
AJIEKTPOMArHUTHBIX BOJIH. B3anmHas
opueHTaIus BeKTopoB E, B,

U B 3JIEKTPOMAarHUTHOM BOJIHE.
CBOIICTBA AIEKTPOMArHUTHBIX BOJIH:
OTpa)k€HUe, NPEJIOMIICHUE,
nossipuzanus, audpaxius,
uHTepdpepenius. CKopocTb
AIEKTPOMArHUTHBIX BOJIH.

[I[Ixana 31€KTPOMArHUTHBIX BOJIH.
[IpuMeHeHue JIeKTPOMArHUTHBIX
BOJIH B TEXHUKE U OBITY.
[IpuHLIMTIBI paTUOCBSI3U U
TeneBuaeHUs. Paninonokanus.
DNEeKTpOMarHUTHOE 3arpsi3HEHHE
OKPYKaIOIIEH CPEIbI.
TexHuuyeckue ycTponucTBa u
MPaKTUYECKOE TPUMEHEHHUE:
MY3bIKaJIbHbIE UHCTPYMEHTHI,
YJIbTPAa3BYKOBasl IMAarHOCTHUKA

B TEXHUKE U MEAULIMHE, paaap,

U TIpEeNIOMIICHHUSI, UHTEP(EPEHITUU U
T paKIui MEXaHUYECKUX BOJIH.
HabGnronenue cBsizu TpOMKOCTH 3ByKa U
BBICOTHI TOHA C AMIUIUTYIOM U
4acTOTOM KoJieOaHUM, 3ByKOBOTO
pE30HaHca.

HccnenoBanne CBOWCTB
AJIEKTPOMATHUTHBIX BOJIH: OTPAXKEHUE,
IIPEJIOMJIEHUE, MOIAPU3ALNs,
nudpakuys, MHTEphEpeHIIHS.
N3yyenue ycaoBui U3ITy4EHUs
AJIIEKTPOMATrHUTHBIX BOJIH, B3AUMHOU
opueHTaIuu BeKTopos E, B,

U B DJIEKTPOMArHUTHOU BOJIHE.
N3ydyeHne npuMeHeHus
AIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

OOBbscHEHUE IPUHIUIIOB AEHCTBUS U
yCJIOBH 0€30MacHOr0 MPUMEHEHUS
MY3bIKaJIbHBIX UHCTPYMEHTOB,
YIBTPA3BYKOBOW JUArHOCTUKU

B TEXHUKE U MEJIULIMHE, pajiapa,
paguonpuEMHUKA, TEIEBU30PA,
aHTeHHbl, Tenedona, CBU-neun.
Pemenue pacu€THBIX U Ka4€CTBEHHBIX
3a/1a4 ¢ ONOPOM HA U3YUYEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, ONUCHIBAIOIIINE
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panuonpuéMHUK, TEIEBU30DP,
anTeHHa, tenedon, CBU-neup

pacnpocTpaHeHUE MEXaHUYECKUX U
ANIEKTPOMATHUTHBIX BOJIH.
Hcnonp3oBanue nHGHOPMALIMOHHBIX
TEXHOJIOTHU JIJISl IOUCKA,
CTPYKTYPUPOBAHHUS, UHTEPIPETALNN U
MpeICTaBICHNs] HHPOpMaLIUU

MIPU OATOTOBKE COOOIICHUI

00 MCTIOJIb30BaHUH HJIEKTPOMATrHUTHBIX
BOJIH B TEXHHUKE.

VYyacrtre B JUCKyCcCUU

00 3JIEKTPOMarHUTHOM 3arpsi3HEHUU
OKPYKaIOIIEH CPEIBL.

PaboTa B rpynmnax npu mjiaHupoBaHUH,
MPOBEICHUH U UHTEPIPETALIMU
PE3YNbTATOB OIBITOB U aHAJIU3E
JIOTIOJTHUTENBHBIX UCTOYHUKOB
uH(pOpMaIUKU IO TEME

2.3

Onrtuka

10

I'eomerpuueckas onTuka.
[IpsamosnHENHOE PaCcIPOCTPAHEHNE
CBETA B OTHOPOIHOU cpene. JIyu
cBeTa. ToueuHbI HCTOYHUK CBETA.
OtpaxkeHue cBeTa. 3aKOHBI
oTpaxeHnus csera. [loctpoenue
M300paKEeHU B MIIOCKOM 3epKalie.
IIpenomiienue cBeTa. 3aKOHBI
npesioMyIeHUs cBeTa. AOCOIOTHBIN
nokasaresp npenomiieHus. [lonxHoe

N3ydenue sBII€HNs TIOJHOTO
BHYTPEHHETO OTPAKEHMUS, €r0
IIPUMEHEHUS B CBETOBOJIE.

N3yuyenne Moaenen MUKpOCKOIIa,
TEJIECKOIIa.

ITonmydyeHue criekTpa ¢ IOMOILBIO
IPU3MBI U AUPPAKIIMOHHON PEIIETKH.
M3mepenne nokasaress NpeaoMIICHUS
CTEKJIA.

HccnenoBanue cBOMCTB H300paxeHHI
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BHYTPEHHEE OTPaKCHHUE.
[IpenenpHBIN yroi MoaHOTro
BHYTPEHHETO OTPaKECHHUSI.
Hucnepcust cBera. CoXHBIN COCTaB
oemnoro cBeta. LIBer.

Colwuparolue 1 paccenuBaroIue
nuH3bl. ToHKas JnmH3a. POKYCHOE
pPacCTOSIHUE U ONITUYECKas CHUJIa
TOHKOW JIMH3bI. [locTpoeHne
M300paKEHUI B COOMPAIOIINX U
pacceuBaromux JuH3ax. Dopmyia
TOHKOW JIMH3bI. Y BEJINYCHUE,
JIaBa€MO€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH
F€OMETPUYECKOMN ONITUKH.

BonnoBas ontuka. UaTepdepenus
cBeta. KorepeHTHbIE HCTOUYHUKM.
VYcnoBust HaOMIOIEHN S MAKCUMYMOB
U MUHUMYMOB

B UHTEPPEPEHIIMOHHON KapTUHE

OT JIBYX CUH(a3HbIX KOT€PEHTHBIX
HMCTOYHUKOB.

Hudpakuus csera. AudppakumoHHas
peméTrka. Y clioBre HaOIIOACHUS
IJIABHBIX MAKCHUMYMOB TP TaJI€HUU
MOHOXPOMATHYE€CKOTO CBETA

Ha TUPPAKITUOHHYIO PEIIETKY.

B JINH3aX.
OObsicHEHUE IPUHIIUAIIOB ACHUCTBUS U
yCIIOBUI 6€30MacHOTO MPUMEHEHHUS
OYKOB, JyTibl, hOTOAMNIApaTa,
MIPOEKIIMOHHOTO anmapara,
MHKPOCKOIIA, TEJIECKOTA, BOJIOKOHHOU
ONTHKH, TUPPAKIMOHHOW PEIIETKH,
HOJISIPOUAA.

Pemenune pacu€THeIX 3a71a4 C IBHO
3aIaHHON (PU3HYECKON MOJAEIBIO

C UCII0JIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJI T€OMETPUYECKON ONTUKH.
[TocTpoenue u onucanue N300paxeHus,
CO37aBa€MOT0 IIJIOCKUM 3€pKAJIOM,
TOHKOW JINH30M.

PaccMmoTtpenue nipenenos
IPUMEHUMOCTH T'€OMETPUUYECKOIN
OITHKM.

Pacnio3naBanue Gpuznyeckux siBICHUN
B OITIBITAX U OKPYKAIOLIEH KU3ZHMU:
MPSIMOJIMHEWHOE PACIIPOCTPAHEHUE
CBETa, OTPAXKEHUE, IPEJIOMIICHHUE,
uHTephepeHIus, TMPpaKuus U
NOJISIpU3aLUs CBETA, JUCIIEPCHS CBETA.
N3yuenue ycnoBuid HAOIHOICHUS
MaKCHMYMOB U MUHUMYMOB

B UHTEPPEPEHIIMOHHON KapTUHE
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[Tonapu3zanus ceera.

TexHuyeckue ycTponcTsa u
IIPAKTUYECKOE PUMEHEHUE:

OYKH, JIyna, (poroanmapar,
IIPOCKIIMOHHBIN arapar,
MHKPOCKOII, TEJIECKOI, BOJIOKOHHAS
OITHKA, AUPPAKIIMOHHAS PEIIETKA,
MTOJISIPOU T

OT JBYX CUH(DA3HBIX KOT€PEHTHBIX
HMCTOYHHUKOB.

YcnoBue HaOMIOEHUS TTIABHBIX
MaKCUMYMOB IIpY MaJICHUU
MOHOXPOMAaTHYECKOTO CBETa

Ha TUPPAKITUOHHYIO PEIIETKY.
AHaJIN3 ONTUYECKUX SIBIICHUM

C MCIIOJIb30BaHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHENHOTO PAaCIPOCTPAHEHHUS
CBETa, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHBI ITPEJIOMJIEHUS CBETA.
OnucaHue ONTUYECKUX SIBJICHUI

C UCTIOJIb30BAHUEM (PU3UYECKHUX
BEJINYMH: OKYCHOE PACCTOSIHUE U
ONTHYECKAs CUJIA JIMH3BI

Hroro no pazneny

24

Pa3nen 3. OcHOBBI cieNMAJILHO TEOPUHM OTHOCUTEIBLHOCTH (1as1ee — CTO)

3.1

OCHOBBI CITETUATBEHOUN
TEOpUH
OTHOCHUTEIBHOCTH

4

['panuLbl MPUMEHUMOCTH
KJIaCCUUECKOM MEXaHHUKH.
[TocTynatel ciennaabHOU TEOPUU
OTHOCHTEJIbHOCTH: HHBAPUAHTHOCTh
MOJTyJIsl CKOPOCTH CBETA B BAKYyME,
MIPUHITUIT OTHOCUTEIBLHOCTH
OHHINTENHA.

OTHOCUTEIBHOCTD
OJIHOBPEMEHHOCTH. 3aMe/IJICHHE
BPEMEHH U COKPALICHUE JIJTWHBI.

Pemrenne xauecTBEHHBIX 3a71a4

C OMOPOW Ha U3YUYEHHBIE MMOCTYJIATHI
CTO.

Hcnonb3oBanre nHOOPMAIMOHHBIX
TEXHOJIOTUH JJIs1 IOMCKA,
CTPYKTYpHUPOBAHUS, HHTEPIPETAIIUU U
peACcTaBICHUS HHOOPMALIMH TIPH
MOATOTOBKE COOOIIEHUM O TPaHUIaX
IIPUMEHUMOCTH KIJIACCHYECKON
Mexanuku u ocHoBax CTO
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DHeprus 1 UMITYJIbC
PENSTUBUCTCKON YaCTHUIIBL.
CBs13b Macchl € DHEPTUEH U
UMITYJICOM PEISTUBUCTCKOM
YaCTULIbI. DHEPTHUS [TOKOS

Htoro no pazaeny

Pa3znen 4. KBantoBas pusuka

4.1

DNEeMEHTBI KBAHTOBOMU
OIITUKH

®otonsl. Popmyna [Inanka cBsa3u
SHEpPruu (POTOHA C €ro YaCTOTOM.
DHeprus 1 UMIyJbC GOTOHA.
OTKpBITHE U UCCIIEIOBAHUE
dbotorddexra. ONbITHI

A.T". CroneroBa. 3aKOHBI
dbororddekra. YpaBHeHUE
OuinmTenHa s hotoddexra.

«Kpacnas rpanuna» dpotodddexra.

JlaBnenue cBeta. OMbIThI

I1.H. JIcOenena.

XHUMHMYECKOE JCHCTBUE CBETA.
TexHuuyeckue ycTponucTBa u
MPaKTUYECKOE TPUMEHEHHUE:
dhoTo311eMEeHT, (hOTOTATUHK,
COJIHEUHas 0aTapesi, CBEeTOIUO/]

Habmronenue gpotoaddexra

Ha YCTAaHOBKE C IUHKOBOM TIACTUHOM.
HccnenoBanne 3aKOHOB BHEIIHETO
dbororddexra.

OOBsiCHEHNE OCHOBHBIX MPUHIIUIIOB
JEUCTBUS TEXHUYECKUX YCTPOUCTB,
TaKuX Kak: poTodeMeHT, (POToaaTUHK,
COJIHEUHas OaTapesi, CBeTOIUO0/; U
YCJIOBUM UX 0€30MaCHOTO MPUMEHEHHUSI
B IIPAKTUYECKOM KU3HU.

Petienne pacué€THbIX 33714 C SIBHO
3aTaHHOM (PU3HYECKON MOJCIBIO

C HCTO0JIb30BAHHEM OCHOBHBIX 3aKOHOB
1 (hOpMYJT KBAHTOBOW OTITHKHU.
Pemienne kauyecTBEHHBIX 3a/1a4

C OIIOPOM HAa U3YYEHHBIEC 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOMW OTNITHKH.
Pacnio3naBanue Gpuznyueckux siBICHUIN
B y4€OHBIX OMBITAX:
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dhoToanekTpudeckuii 3phexT, cBeToBOE
JaBJICHHUE.

Onucanue N3y4eHHbIX KBAHTOBBIX
SIBIICHUH ¥ TPOIIECCOB

C MCTIOIb30BaHUEM (PU3MUECKHUX
BEJIMYUH: CKOPOCTH AIEKTPOMArHUTHBIX
BOJIH, JJTHHA BOJHBI ¥ YACTOTA CBETA,
DHEPTUS U UMITYJIbC (DOTOHA

4.2

Crpoenue aToma

Monens atoma ToMmcoHa. OTBITH
Peszepdopaa no paccessHuro
a-yactul. [manerapHas Mozenb
aroMma. [loctynarel bopa.
W3nydenuie u noriomieHne GoToHOB
MIpY MEPEXOJIE aTOMa C OAHOTO
YPOBHSI JHEPIUU HA Apyroi. Buasl
cneKTpoB. CIEKTp ypOBHEN SHEPTUH
aToma BOAOpoAa.

BoanoBbIe cBolicTBa yacTHll. BOIHEI
ne bpoiunsa. KopnyckynsipHo-
BOJIHOBOM JyaJIU3M.

CrnoHTaHHOE U BBIHYKJIECHHOE
W3JIy4YCHHUE.

TexHuueckue ycTponcrsa u
MIPAKTUYECKOE ITPUMEHEHHE:
CIIEKTpaJIbHbIM aHAIU3
(cmekTpockon), 1a3ep, KBAaHTOBBII
KOMITBIOTED

Nzyuenne monenu onsita Pesepdopaa.
IIpoBeneHue 3KcriepuMeHTa

10 HaOJIFOJIEHUIO JINHEWYATOr0 CIEKTPa.
OneHka aOCOIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MepeHU (PU3nIecKux
BEJINYMH.

N3yuenne monenu aroma: TomcoHa,
MJIaHETaApHOM MOJIETU aTOMa, MOJIETTU
aroma bopa.

N3yuyenue ciekTpa ypoBHEN SHEPTUU
atToMa Bozopoaa. OObsiCHEHHE
IIPUHIUIIOB IEMCTBUSA U YCIOBUI
0e301acHOro MPUMEHEHHUSI
CIEKTPOCKOTA, Jla3epa, KBAaHTOBOTO
KOMITbIOTEPA.

Pemenne KkayeCTBEHHBIX 3a/1a4

C OIIOPOY HA U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE
ABJICHMS 110 TeMe «CTpoeHue aToMay.
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Pacnio3naBanue Gpu3nuecKkux sBICHUN
B y4€OHBIX OMBITaX: BOSHUKHOBEHHE
JIMHEWYATOr O CIIEKTPa U3ITy4YCHUS.
AHaM3 KBaHTOBBIX IPOLIECCOB U
SBJICHUM C HCII0JIb30BAaHUEM
IIOCTyJ1aTOB bopa

4.3

ATOMHOE IO

DKCIEPUMEHTHI, TOKA3bIBAIOIIIHEC
CII0)KHOCTBH CTPOCHHUS SIPA.
OTKpBITHE PATHOAKTHBHOCTH.
OmnsiTel Pezepdopaa mo
OIPEEICHUIO COCTAaBA
PaOAKTUBHOTO U3ITyYCHUS.
CsoiicTBa anb(da-, 6eTa-,
ramMma-u3nydenus. Biusane
PaMOaKTUBHOCTH Ha >KUBBIC
OpTaHU3MBI.

OTKpbITHE TPOTOHA ¥ HEUTPOHA.
Hyknonnas moaens spa
['eiizenbepra-MBaneHko.

3apsna sapa. MaccoBoe 4uciIo sapa.

N3oTtomnsl.
Anbda-pacnag. IIEKTPOHHBIN U

MIO3UTPOHHBIN OeTa-pacnaz. ['amma-
U3ITydeHHE. 3aKOH PaIMOAKTHBHOTO

pacnana.
OHeprus CBsI3U HYKJIOHOB B SIIPE.
SlnepHblie CHIIBI.

N3ydeHnne 3KCrIepuMEeHTOB,
JTIOKa3bIBAIOIINX CIIOKHOCTh CTPOCHHUSI
aTOMHOTO f]Ipa.

HccnenoBanye TPEKOB YacTHUIL

(10 roToBBIM (oTOrpaPuUsIM).
N3yuyeHue siAepHbIX CUIL, IIEPHBIX
peaklMii CHHTE3a U paclaja,
TEPMOSIICPHOTO CUHTE3A.

N3ydeHne HyKIIOHHOW MOJENH sIIpa
['eitzenOepra-MBaneHko.

OObsicHEHUE yCTpOIICTBA U
IIPUMEHEHUS JO3UMETPA, KAMEPHI
BunbcoHa, sspepHoro peakropa,
aTOMHOU OOMOBI.

Pemenue 3anau ¢ onopou

Ha NOJIyYCHHbIE 3HAHHUS, B T.Y. O 3apse
¥ MaccOBOM YHCJIIE sipa.
Pacno3naBanue pu3MUecKux SIBICHUM
B yU€OHBIX OMBITaX U B OKPYXKaroleil
’KU3HH: ECTECTBEHHAs U HCKYCCTBEHHAs
PaAMOaKTUBHOCTb.
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JledekT mMacchl sapa.

Snepnbie peakuuu. Jlenenue u
CUHTE3 sJIEP.

S nepnpii peaktop. TepMosiaepHbIi
cuntes. [Ipobiaembl U mepCeKTUBbI
AJIEPHON SHEPrETUKH.
DKOJOTUYECKUE ACIIEKTHI SJIEPHOM
DHEPIETHUKH.

DJleMeHTapHbIC YacTULbl. OTKpBITHE
MO3UTPOHA.

MeTtonapl HAOIIOACHUS U
pPETUCTPALIUU JJIIEMEHTAPHBIX
YaCTHII.

DyHIaMEHTaAJIbHBIE
B3auMoAeuCTBUA. ENMHCTBO
(bu3MYECKO KapTHUHBI MUpA.
TexHuueckue ycTpoucTaa u
MPAKTUYECKOE MPUMEHECHHUE:
JIO3UMETP, Kamepa BuiibcoHa,
AJIEpHBINA peakTop, aToMHasi bomoOa

Onucanue KBaHTOBBIX SIBJICHUU U
ITPOLIECCOB C MCIIOJIB30BAaHUEM
bu3NYECKUX BETUYHH: TEPHO/T
MOJIypacIaia, SHEPTHS CBSA3U ATOMHBIX
anep, neexT Macchl spa.

AHaJIN3 NPOUECCOB U SBJICHUM

C UCITOJIb30BAHUEM 3aKOHOB U
MIOCTYJIATOB: 3aKOH COXPAaHEHHUS
AIEKTPUYECKOTO 3apsAia, 3aKOH
COXpPaHEHMSI MacCOBOI'0 YHCIIA,
noctynarsl bopa, 3aKkoH
PaIOaKTUBHOIO PacIaja.

VYyacTue B paboTe Kpyrioro croia
«DyHaamMeHTanbHbIE B3AUMOIEHCTBHUS.
EnunHcTBO puznueckoil KapTUHBI
MHUpPay.

Hcnonb3zoBanne MHPOPMAITMOHHBIX
TEXHOJIOTHH JIJIS IOUCKA,
CTPYKTYpHUPOBAHUS, UHTEPIIPETALIMU U
npecTaBiIeHus] HOOPMaLUK TPU
MOJTOTOBKE COOOIICHHI O MPUMEHECHUH
3aKOHOB KBAaHTOBOU (PM3UKHU B TEXHUKE
Y TEXHOJIOTUSAX, DKOJIOTMUYECKUX
aCIeKTax sJIEPHON SHEPreTUKH

Hroro o pasgemny

15

53



denepanbHas padbouas nporpamma | dusuka. 10—11 kinaccer (6a30BbIi yPOBEHB)

Pa3znen 5. JieMeHTHI aCTPOHOMMU U aCTPOPU3UKH

5.1

DNEeMEeHTHI
aCTPOHOMUH U
acTpopU3UKH

7

DTanbl pa3BUTUSI ACTPOHOMHUH.
[IpuknagHOe 1 MUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMMUH.

Bupn 3Bé3maor0 HeOa. Co3Be3nus,
SpKUE 3BE3/IbI, TUTAHETHI, UX
BUJIMMOC JBMKCHHE.

Conneunas cucrTema.

Comnaue. ConHeuyHass akTUBHOCTD.

Nctounuk s3neprun ConHLA U 3BE3.

3BE3/bl, UX OCHOBHBIE
XapakTepucTuku. Jlnarpamma
«CHEKTPAIBHBIN KJIACC —
CBETHUMOCTBY». 3BE3IBI TJIAaBHOU
MOCJIEA0BATEIbHOCTH. 3ABUCUMOCTD
«macca — CBETUMOCTbY» JIJIs 3BE3]T
TJIAaBHOM MOCJIEA0BATEIBHOCTH.
BnyTpeHnHee cTpoeHue 3BE3 .
CoBpeMeHHBIE TPEACTABIEHUS

0 MPOUCXOKICHUU U IBOJIIOLUN
CouHiia ¥ 3B€311. DTanbl )KU3HU
3BE3.

Muneunsii [1yts — Hama ["anakTuka.
[Tonoxenue n asmxenue CoiHIA

B ['anaktuke. TUIlbl raJakTUK.
PaauoranakTvku v KBa3aphl.
YépHblie AbIpHI B SIpaX FaIAKTHK.

IToaroroBka cooOIeHM 00 dTanax
Pa3BUTHSL ACTPOHOMMH, O TIPUKIATHOM
1 MUPOBO33PEHYECKOM 3HAUYCHUU
aACTPOHOMMH, O METOJIaX MOJIyYEHUS
HAaY4YHBIX aCTPOHOMMWYECKUX 3HAHUH,
OTKPBITUSIX B COBPEMEHHOM
aCTPOHOMMUH.

N3ydenne COBpEMEHHBIX
MIPEJICTABICHUI O MMPOUCXOXKICHUHN U
sBosroI CoJIHIa U 3BE3L.
N3ydeHre TUIIOB rajakTHK,
pPaIMOTAIAKTUK U KBa3apoB.
N3yuenne nBUXKEHUSI HEOECHBIX Te,
ABOJIIOIMH 3BE311 U BeceneHnou,
MPOLIECCOB, MPOUCXOISIIMX B 3BE3/1aX,
B 3BE3/IHBIX CUCTEMAX,

B MEXTaJaKTUYECKOM cpefe,
MacTabHOU CTPYKTYpbl BceneHHOIH.
OObsicHeHue pacimpenns Becenennou
Ha OCHOBE 3akoHa Xa00:a.
[TonroroBka k 00CyXI€HUIO
HEpEIISHHBIX MTPO0JIeM aCTPOHOMHUHU.
[IpoBenenue HabmOACHUIN
HEBOOPYKEHHBIM I'1a30M

C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH I ONIpeACIICHUS
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Bcenennas. Pacimpenne
Bcenennoii. 3akon Xab60ma.
Paz6eranue ranaktuk. Teopus
bonpioro B3peiBa. PennmkroBoe
U3IIy4YEHUE.

MacuitabHast CTpyKTypa
Bcenennoii. Meraranakruka.
Hepeménnsie npobiemsl

MOJIOKEHUS] HEOECHBIX OOBEKTOB

Ha KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3iusg CeBepHOro noymapus

U ApKUE 3BE3BL.

[TpoBenenue HaOIIOICHUH B TEIECKOII
Jlynsbl, miianer, Mieunoro IlyTu.
YyacTre B JUCKYCCUHM O HEPELIEHHBIX
npobyieMax aCTpOHOMHHU

aACTPOHOMUU
Hroro o pazgeny 7
Pa3nes 6. O60611ai011ee MOBTOPEHME
6.1 | O6o6maroiee 4 O0600uIeHne 1 cucTteMaTu3anus VYyacTue B IUCKYCCHUU O POJIH (PU3UKH
MOBTOPEHUE CoJIepKaHus pa3/iesioB Kypca Y aCTPOHOMUU B Pa3JIMYHBIX cepax

«Mexanuka», «MoJekysapHas
bu3HMKa U TEPMOJTUHAMUKAY,
«QnexktpoauHamukay, «Konebanus
Y BOJIHBD, «OCHOBBI CHEUAIBHON
TEOPHUH OTHOCUTEIIBHOCTHY,
«KBanToBast pusnkay, « QIeMeHTHI
aCTPOHOMUU U aCTPOPUZUKIY.
Ponb ¢pu3uku v acTpoHOMUU B
AKOHOMHYECKOM, TEXHOJIOTUUECKOM,
COLIMAJIBHOM M 3THUYECKOU cepax
JEATEIbHOCTH YEJI0BEKA, POJIb U
MeCTO (PU3UKHU ¥ AaCTPOHOMHHU

B COBPEMEHHOW HAYYHOM KApTHHE
MUpa, 3HaYCHUE ONUCATENBHOM,

JIeSATECIIBHOCTH YeJIOBEKA.
IToaroroBka cOOOIIEHUN O MECTE
(bu3nyeCcKoi KapTUHBI MUpPa B Py
COBPEMEHHBIX MPE/ICTaBICHUMN

O MPUPOJIE.

Brimonnenne yueOHbIX 3ajaHUM,
JIEMOHCTPUPYIOIIUX OCBOEHHUE
OCHOBHBIX MOHSTHH, PU3UIECKUX
BEJIMYMH U 3aKOHOB Kypca GU3HKU
10-11 xnaccos

55



denepanbHas padbouas nporpamma | dusuka. 10—11 kinaccer (6a30BbIi yPOBEHB)

CUCTEMATU3UPYIOLIEH,
OOBSCHUTEITLHOU H
MIPOTHOCTUYECKOMN (yHKITUI
(bU3UYECKO TEOPHH, POJTH
¢buznueckoit Teopun B
dbopMHUpOBaHUU NPEICTABICHUN
0 (pU3UYECKOM KapTUHE MHUpPA, MECTO
(bu3MYECcKO KapTHUHBI MUpa

B OOIIIEM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUMN O IPUPOJIE

Hroro no pazaeny 4
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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