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IHHOACHUTEJIBHASA 3AIIMCKA

[Tporpamma 1o ¢usuke 6a30BOr0 YpOBHS Ha yPOBHE cpelHero obmiero oopazoBanuspazpaboTana
Ha OCHOBE TMOJIOKEHHM H TpeOOBaHUNM K pe3yJibTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTEIbHOU
nporpaMmsl, npeacraBiaeHHbIx B PI'OC COO, a takxke ¢ yuétom ¢eaepaibHON paboyeil mporpaMmbl
BOCIIMTAaHUS M KOHICNIWHU TpenojaBaHus ydeOHoro mpeamera «®Pusnmka» B 00pa30BaTEIBHBIX
opranuzanusx Poccuiickoit denepanuu, peann3yronux OCHOBHbIE 00pa30BaTEIbHbBIE TPOTPAMMBI.

Copnepxanue mporpaMMbl 10 (pU3HMKe HampaBieHO Ha (OPMHPOBAHUE €CTECTBEHHO- HAYYHOM
KapTuHbl Mupa oOydaromuxcsi 10-11 xmaccoB mpu oOydeHnu ux ¢u3uke Ha 6a30BOM YpOBHE Ha
OCHOBE CHCTEMHO-/EATEIbHOCTHOro mnojaxona. IIporpamma no ¢usmke cooTBETCTBYET TPeOOBAHUSIM
OI'OC COO K mnIaHUpPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM W METalNpeAMETHBIM pe3ysibTaTaM
oOyueHus, a TaKK€ YYUTHIBAET HEOOXOJAMMOCTh pealMu3alMi MEXIPEIMETHBIX CBs3el (HU3UKH C
€CTECTBEHHO- HAay4yHBIMHM y4eOHBIMU IpeameTamMu. B Hell ompenenstorcs OCHOBHBIE LENHM U3Yy4eHUs
(Gu3MKM Ha ypOBHE cpeaHero oOuiero o0pa3oBaHUs, IUIAHUPYEMbIE PE3YyIbTaThl OCBOEHUS Kypca
(M3UKH: TUYHOCTHBIC, METAINIpeAMETHBIC, TPEIMETHBIC (Ha 6a30BOM YPOBHE).

[IporpamMma no (usuke BKIHOYAET:

IUTAaHUPYEMbIE pe3yNbTaThl OCBOGHHS Kypca (U3MKM Ha 0a30BOM ypOBHE, B TOM 4HCIIE
MpeIMETHBIE PE3YAbTATHI [0 roJIaM O0yUYEeHHUS;

coJiepkaHue ydyeoHoro npeamera «Pu3nkay 1no rogaM 00ydeHus.

[Iporpamma 1o ¢u3uke MoOXXeT ObITh HCIHOJIb30BaHA YUUTENSIMM KaK OCHOBa JJIs
COCTaBJICHUSI CBOMX paboumx mporpamm. [Ipm paszpaboTke paboueid mporpamMMmbl B TEMATHYECKOM
IUTAHUPOBAHUM JOJDKHBI OBITh YYTEHBI BO3MOKHOCTH HCIIOJIB30BAHUS DJIEKTPOHHBIX (LU(POBBIX)
00pa30BaTeNIbHBIX PECYPCOB, SBJISIOMIMXCS y4eOHO- METOIMUECKUMH MaTepraiaMu (MyIbTUMeIUHHbIE
MPOrpaMMBbl, JJIEKTPOHHBIE YUYEOHMKM WU 33JaYHUKH, OJIEKTPOHHbIE OHOIMOTEKH, BHUPTYyaJbHbIE
nabopaTopuy, WIPOBBIE MPOTPAMMBI, KOJUICKIHH ITU(POBBIX 00pa30oBaTEIbHBIX PECYpPCOB),
peaM3yIONUMHU JTUIAKTUYECKUE BO3MOXHOCTU HH(OPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH,
coJiep’KaHre KOTOPBIX COOTBETCTBYET 3aKOHO/IATENIbCTBY 00 00pa30BaHUU.

[IporpamMma mno ¢u3Kke HE CKOBBIBAET TBOPYECKYI0 MHUIMATHBY YUMUTEJICH M MpPEIOCTaBIsET
BO3MOXHOCTh Ul peai3allid Pa3IMYHbIX METOJUYECKHX IMOJIXOJO0B K OpraHu3anud oOydeHus
(bu3MKe Mpu yCIOBUH COXpaHEHHs 00s3aTeIbHON YacTH COIeP KaHUs Kypca.

Odu3nka Kak Hayka O HaumOojee OOIIMX 3aKOHaX MPUPOJBI, BBICTYINAs B KauecTBE y4eOHOIO
mpeaMeTa B IIKOJE, BHOCUT CYLIECTBEHHBIM BKJIaJ B CHUCTEMY 3HAHHM 00 OKpYXKalolleM MHUpeE.
HIkonpHBIA  KypC buzuku — CUCTEeMOOOpa3yIOIINiA A1 €CTECTBEHHO-HAYYHBIX y4eOHBIX
MPEIMETOB, TMOCKOJIbKY (DU3MUECKHE 3aKOHBI JIeKAT B OCHOBE IPOIECCOB M SIBJICHHM, HM3ydaeMbIX
XuMueHr, Ouonoruer, Qusmdyeckor reorpadueii m acrpoHoMmer. Mcmoap30BaHHE W aKTUBHOE
npuMeHeHne (U3NYECKUX 3HAHUUN OIpenessieT XapakTep W pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUN B
chepe PHEPreTUKH, TPAHCIOPTa, OCBOCHHUS  KOCMOCA, TMOJYYeHHS  HOBBIX  MAaTepHAaJIOB C
3a]aHHBIMH  CBOWCTBaMM M  JApyruxX. M3ydeHue (¢U3MKM BHOCUT OCHOBHOW  BKJIad B
dbopMHUpOBaHHE  €CTECTBEHHO-HAYYHON  KapTHHBI  MHpa  oOy4arouiuxcs, B pOopMHUpOBaHHE
YMEHUI IPUMEHATh HAYYHBIN METOJ MMO3HAHUS TIPU BHITIOJTHEHUH UMHY4YeOHBIX HCCIET0BAHUMN.

B ocHOBy kypca ¢u3uku Ui ypoBHsI CpeiHero oOImero oOpa3oBaHMs IOJIOKEH P UIEH,
KOTOPbIE MOKHO pacCMaTPUBATh KaK MPUHIUIIBI €r0 MOCTPOCHUS.

Hoes yenocmnocmu. B COOTBETCTBMM C HEW Kypc SBISETCS JOTHYECKH 3aBEPIIEHHBIM, OH
COJICpKHUT MaTepHuaj U3 BCeX pa3leioB (U3UKH, BKIIOYAET KaK BOMPOCH KJIACCHUYECKOW, TaKk H
COBpEMEHHOM (PU3HKH.

Hoes cenepanuzayuu. B cooTBeTcTBUM C HeW Marepuan Kypca (U3MKM OOBEAMHEH BOKPYT
¢busznueckux teopuii. Bemymum B Kypce sBiseTcs (popMUpOBaHUE TPEICTABICHUNW O CTPYKTYPHBIX
YPOBHSIX MaT€pHH, BELIECTBE U TOJIE.
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Hoes cymanumapuzayuu. EE peanusanust mHpeanosaracT HCHOIb30BaHHE T'yMaHUTapHOIO
noTeHana (U3NYecKoi HayKd, OCMBICICHHE CBS3M DPAa3BUTUS (PM3HMKH C Pa3BUTHEM OOIIECTBa, a
TaKkKe ¢ MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU U 3KOJIOTHYECKHUMH MTPOOIEMaMHU.

Hoes npuxnaonoii nanpaenrennocmu. Kypc (usnku npeanosaraeT 3HAKOMCTBO C IIHPOKHM
KPYroM TEXHHUYECKUX U TEXHOJIOTHUECKUX MPUIIOKEHUH N3yUYEeHHBIX TEOPUNHHU 3aKOHOB.

Hoes skonoeusayuu  peanu3yercs IOCPEICTBOM  BBEICHHUS  JJIEMEHTOB  COJCpKaHMUS,
MOCBSIIEHHBIX HKOJIOTHYECKAM IPOOJIeMaM  COBPEMEHHOCTH, KOTOPBIE  CBSI3aHBIC Pa3BUTHEM
TEXHUKA M TEXHOJIOTHH, a TaKkkKe OOCYXACHHUS MpoOJIeM palMOHAIBHOTO NPUPOAOTIOIB30BAHUS M
9KOJIOTMYECKOH 6E30IaCHOCTH.

CrepXHEBBIMH dJIEMEHTaMH Kypca (HU3MKM HAa YpPOBHE CpemHero ooOmero oOpa3oBaHUs
ABIAIOTCS  ¢Qu3nyeckue  Teopur  (popmHupoBaHME — MPEACTABIECHUN O CTPYKTYpEe MOCTPOECHHUS
¢usznueckoil TeopuM, POIM (PYHAAMEHTAJIbHBIX 3aKOHOB M MPHUHIWIIOB B COBPEMEHHBIX
MIPEJICTaBICHUSIX O MPUPOJIE, TPAHUIIAX MPUMEHUMOCTH TEOPHIL, 111 ONMMCAHUS €CTECTBEHHO-HAYUHBIX
SIBJICHUH ¥ TIPOIIECCOB).

CucTeMHO-IeTEIbHOCTHBIA MOJAX0A B Kypce (U3MKH pean3yeTcsl MPEexJe BCEro 3a CYET
OpraHM3aliK dKCIIEpUMEHTAIBHON JesTeIbHOCTH oOyuatonuxcs. [{is 6a30Boro ypoBHs Kypca pU3UKU
— 3TO HCIIOJIb30BAHUE CUCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB U J1a0OPaTOPHBIX
paboT, KOTOpHIE B MporpaMMe 1o (pu3uke 0ObeTMHEHBI B OOIMNN CITUCOK YYCHHYECKUX MPAKTHUYCCKUX
paboT. Boigenenue B yka3aHHOM IepeyHe JIaOpaTOpHBIX paboOT, MPOBOJUMBIX I KOHTPOJS U
OIICHKH, OCYUIIECTBIISIETCS YYaCTHHKaMH OOpa30BaTEIbHOIO Ipoliecca HUCXOAs M3 0COOEHHOCTel
IUIAaHUPOBAaHUS U OCHalleHus KabuHera ¢usuku. Ilpu sToM oOecneunBaercs OBIAJCHUE
0oOyyarouMMUCs YMEHUSIMU TIPOBOJIUTH KOCBEHHBIE H3MEPEHHUs, HCCIEAOBAHUS 3aBHCHUMOCTEH
(bu3nyecKuX BETUYUH U IOCTAHOBKY OIIBITOB 10 MPOBEPKE MPEITI0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHue yaensieTcs penieHuIo pacu€THBIX M KaueCcTBEHHBIX 3aaad. Ilpu stom mms
pacuéTHBIX 3aJay MPUOPUTETOM SBISIOTCA 3aJadd C SBHO 3aJaHHOM (PU3MUYECKOH MOJEINbIo,
MO3BOJISIFOIINE IPUMEHATh U3y4eHHbIE 3aKOHBI U 3aKOHOMEPHOCTU KaK M3 OJHOIO paszzenia Kypca, Tak
U MHTETPUPYS 3HAHUS W3 pa3HbIX pasfenoB. s KadyecTBEHHBIX 3aJady MPUOPUTETOM SIBISIOTCS
3aJlaHUsl Ha OOBSICHEHHE MPOTEKaHUs (PU3NYECKUX SBJICHUH M IPOLECCOB B OKPYXKAlOIIeH KU3HHU,
TpeOytorire BbiOopa GU3NUECKON MOIEIH JUIsl CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBumn ¢ tpeboBanmsimu GI'OC COO k mMaTeprabHO-TEXHHYECKOMY O00ECHEYCHHIO
y4eOHOro Tporecca 0a30BbIi ypOBEHb Kypca (HM3MKH Ha ypOBHE CpEaHEro odmiero oOpa3oBaHHS
JOJIKEH M3y4aTbCs B YCIOBUAX MPEIMETHOrO kaOuHeTa GU3MKH WIHA B YCIOBUSAX HHTETPHUPOBAHHOIO
KaOMHETa MPEeIMETOB €CTECTBEHHO-HAyYHOTO KA. B kabunere Gpu3nku AOKHO OBITH HEOOX0AUMOE
nabopatopHoe 00OpyIOBaHUE AJISi BBIMOJIHEHHUS YKa3aHHBIX B MPOrpaMMme Mo (QU3MKe y4YCHHUYECKHX
MPAKTUYECKUX pabOT U IEMOHCTPALIMOHHOE 000PYI0BaHHE.

JlemoHcTpalmoHHOE 000pyaoBaHue GOPMUPYETCS B COOTBETCTBUU C MPUHIIUTIOM MUHUMAIILHOMN
JOCTaTOYHOCTHU u  obecrieynBaeT MOCTAaHOBKY  TEPEUYUCIICHHBIX B IIporpamme mno usmuke
KITFOYEBBIX JEMOHCTPALUN I WCCIIETOBAHUS M3y4aeMbIX SIBJICHHUH W MPOIECCOB, IMIHPUUYECKUX U
(yHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JIaGopaTtopHoe 000OpyIOBaHHE ISl YUYEHHMUECKUX IMPAKTHUYECKHX paboT GopMHUpYyeTCcsl B BUJE
TEMaTHUYECKMX KOMIUIEKTOB U 00ecleurnBaeTcsl B pacuéTe OJTHOTO KOMIUIEKTa Ha JIBYX 00YYaroLINXCs.
Temaruueckue KOMIUIEKTHI Ja0OPATOPHOTO 000PYI0BaHHUS IOJKHBI OBITh TOCTPOEHBI HA KOMIUIEKCHOM
UCIOJb30BAHUU AHAJIOTOBBIX U LU(POBBIX MPHOOPOB, a TaKkKe KOMIIBIOTEPHBIX H3MEPUTEIBHBIX
CHCTEM B BHUJI€ IU(PPOBBIX J1a00paTOPHUI.

OCHOBHBIMU LENAMU H3ydeHHs] (U3UMKH B 00mEeM oOpa3oBaHUM SBIAIOTCA: (OPMHPOBAHUE

MHTEepeca M CTPeMJICHHS OOYdYalolIMXCsl K HAayYHOMY H3YYEHUIO
MPUPO/JIBI, PA3BUTHE UX MHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
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pa3BHUTHE MPEJICTABICHUA O HAYYHOM METOJIe MO3HAHUS U (POPMUPOBAHUE UCCIICIOBATEIHLCKOTO
OTHOIICHHS K OKPYXAIOIINM SBIICHHSIM;

(dhopMHpOBaHHE HAYYHOTO MHPOBO33PCHHS KaK Pe3y/IbTaTa U3yueHHUsT OCHOB CTPOCHUS MATCPUH
1 GyHIaMEHTAIbHBIX 3aKOHOB (PU3HKH;

(dbopMHupoBaHHE YMEHUN OOBSCHATH SIBJICHUS C WCIOJIh30BAaHUEM (U3HUYSCKUX 3HAHUU U
HAy4YHBIX JIOKA3aTeIbCTB;

(dhopMHpOBaHHE TPEICTABICHUA O PONM (DU3WKW JUISI Pa3BUTHUS APYTrUX ECTCCTBCHHBIX HAYK,
TEXHHUKHU U TEXHOJIOTUH.

JlocTibkeHHe STHX [eiel oOecreynBaeTcsi pemeHHEeM — CIEAYIOIMHMX — 3aJadB MPOLEcce
M3YYeHHUS Kypca (pU3UKH HA yPOBHE CPEIHETO 00IIeTro 00pa30BaHUS:

pHoOpeTeHne CUCTEMbl 3HaHUN 00 00X (PU3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKJIFOYAsi MEXaHWKY, MOJICKYISPHYIO (HU3UKY, DJIEKTPOJUHAMUKY, KBAHTOBYIO (PH3UKY M DIEMEHTHI
acTpo(U3UKH;

(dbopMHpOBaHHE YMEHHH NPHUMEHATH TEOPETUYECKUE 3HAHUS ISl OOBSCHEHHS (U3HUSCKUX
SBJICHUA B TIPUPOJEC W IS TPUHATHS TPAKTHUECKUX PEIICHUIB MOBCEIHEBHON KHU3HH,

OCBOCHHE CIIOCOOOB PEIICHUs Pa3IMYHbIX 33J1a4 C SIBHO 3aIaHHOUW (PU3NIECKON MOJICIBIO, 3a/1a4,
MOIPa3yMEBAIOIINX CAMOCTOSITSIIEHOE CO3/TaHNe (PU3NICCKON MOJICITH,aICKBATHON YCIIOBUSAM 33JIa4H;

MOHWMaHWe (U3WYECKUX OCHOB WM TPHUHIMIIOB JICHCTBUS TEXHUYECKHX YCTPOWCTB |
TEXHOJIOTHYECKHX TPOIECCOB, UX BIUSHUS Ha OKPYKAIONIYIO CPEIY;

OBJIAJICHUE METOJaMH CaMOCTOSITEIIBHOTO TUIAHUPOBAHWUS W TPOBEACHHUS (PHU3MUEeCKHX
OKCIIEPUMEHTOB, aHalIW3a W UWHTEpIpeTanud HWHGOpMAIHMK, ONpEIeNIeHUs JIOCTOBEPHOCTH
MOJIyYE€HHOTO PEe3yibTara;

CO3/IaHME YCJIOBHMM IS pa3BUTHUS YMEHUH MPOEKTHO-UCCIEIOBATEIBCKOM, TBOPUYECKOM
NeSITeIbHOCTH.

Ha n3yuenue ¢usuku (6a30BbIi YpOBEHB) Ha YPOBHE CPEAHETO OOIIEro 00pa3oBaHMUs OTBOJIUTCS
136 wuacos: B 10 kmacce — 68 wyacoB (2 waca B Hememo),B 11 kmacce — 68 uacoB (2 gaca B
HEJIEIIO).

[Ipennaraemeiii B mporpamme 1o (u3HKe IepedeHb JTa00PaTOPHBIX M MPAKTHYECKUX padoT
SBJIIETCS PEKOMEHJIOBAaHHBIM, YUUTENb JENaeT BHIOOp MpOBEACHUS JTaOOPATOPHBIX pa0OT U OMBITOB C
y4€TOM MHAUBHUIYaJIbHBIX OCOOCHHOCTEH 00yJYarOINXCsl.

JIrobas pabouasi mporpamMma JOJDKHA IOJIHOCTBIO BKIIOYaTh B ce0si coaepikaHHe JaHHOUN
MPOrpaMMsbl MO (U3HKeE.

B otnenpHBIX cmydasx Kype Gu3UKH 0a30BOr0 YpOBHS MOXKET U3ydaThesi B 00béMe 204yaca 3a nBa
roaa ooyuenus (3 u B Hegemto B 10 u 11 xiaccax). B atom citydaeyBenuurBaercst He Mernee yeM 10 20 4
pe3epBHOE BpEMsl, KOTOPOE HCIIOJNB3YEeTCsS YUYUTENeM JUIsl U3Y4eHHs BOMPOCOB, TECHO CBSI3aHHBIX C
BBIOpaHHBIM TpodueM oOyueHus, U yBeIWYHBAECTCs ydyeOHas Harpys3ka, OTBOJMMAs Ha HU3Y4YCHHE
MEXaHUKH, MOJCKYIIPHOU (PU3UKU U AIIEKTPOJMHAMUKH, 32 CYET pACIIUPEHUS Yucia J1abopaTOPHBIX
paboT uccIen0BaTENbCKOTO XapakTepa U YPOKOB PEIICHUsI KAUeCTBEHHBIX U PACUETHBIX 3a/1au.
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COJAEPKAHUE OBYYEHUA

10 KJIACC
Pa3nen 1. ®du3uka u MeTOAbI HAYYHOIO NIO3HAHUS
®usuka — Hayka o npupoae. HaydHble meTonbl mo3HaHus okpyxaromero mupa.Pois
SKCIIEPUMEHTA U TEOPUU B IIPOLIECCE MMO3HAHUS IPUPO/Ibl. DKCIEPUMEHT B (pusnke.MoaenupoBanue
¢buznyecknx ABJICHUM U  IPOLIECCOB. Hayunble  rumoressl.
®u3nyecKkue 3aKOHbl M TEOPHUM. ['paHUIIBI TPUMEHUMOCTH (PU3NYECKHX 3aKOoHOB.IIpuHIMD
COOTBETCTBHUSI.
Ponps u Mecto ¢usuku B popMHpPOBAHMHM COBPEMEHHOM HAaydHOW KapTHHbBI MUpa,B
MIPAKTHYECKON JIEATEIILHOCTH JHOAEH.

Jlemoncmpayuu
AHasorosbie U IUPPOBBIC U3MEPUTETHHBIE MPUOOPHI, KOMITBIOTEPHBIC JATUYHKH.

Pa3nen 2. Mexanuka
Tema 1. Kunemamuxka

Mexanndeckoe apmwxkeHrne. OTHOCHTEIILHOCTh MEXaHHYeCKOoro aprxkeHus. CHcrema oTcuéra.
Tpaexropus.

[Tepememnienne, CcKOpoCcTh (CpemHsii CKOPOCTh, MTHOBEHHAs CKOPOCTh) W YCKOPEHHE
MaTepuajibHON TOYKHU, MX MPOCKIHUH HA OCU CUCTeMbl KoopauHaT. CII0OKEHHE NEpPEeMEICHUN u
CJI05KE€HUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOPEHHOE TMPSMOJIMHCHHOE MABWXKEHWE. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, TyTH U NIEPEMEILICHUS MATEPUATIbHON TOYKH OT BPEMEHH.

CBoboaHoe majeHue. Y CKOpeHne CBOOOTHOTO aACHHUS.

KpuBonuueitHoe  aBmwkeHue. J[BWkeHHWe  MaTepuaqbHOW TOYKM TIO  OKPYKHOCTH C
MOCTOSIHHOM 1O MOMYJI0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHasi ckopocTh. [lepuon u yvacrora
oOparenus. LleHTpocTpeMHUTENIbHOE YCKOPEHHE.

TexHuyeckne yCTpOWCTBA W MPAKTUUECKOE MPUMEHEHHE: CIHUJIOMETp, ABWKECHHE CHapsJIOB,
LIETTHBIE U PEMEHHBIE TTepeIayu.

Jlemoncmpayuu

Mogens  cucrtembl — OTCU€Ta,  WJLIIOCTpaIUs KMHEMATHYECKUX XapaKTEPUCTUK
JIBH)KCHUS.

[IpeoOpazoBaHue NBIKEHHI ¢ MCIIOJIb30BaHUEM NPOCTHIX MexaHu3MoB.[lagenue Ten

B BO3/YyX€ U B pa3peKEHHOM MPOCTPAHCTBE.

Hab6nronenue IBIKCHHUS ~ Teja, OpPOIIEHHOTO noJ, YIJIOM K TOpPU30OHTY U
TOPU30HTAJIBHO.

N3mepenue yckopenust cBoOogHoTO najenus. Hampasnenue

CKOPOCTH IPU JABH>KEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomol

N3yyeHnne HepaBHOMEPHOTO JBIKEHUS C LEIBIO OIIPEAEICHUS MTHOBEHHOUCKOPOCTH.

Hccnenosanue COOTHOILICHUS MEXKILY IIyTAMH, IIPOWIEHHBIMU TEJIOM 3a
[IOCJIEIOBATEIILHBIE PABHBIE IPOMEXYTKM BPEMEHU IIPU PAaBHOYCKOPEHHOM [BHYKEHHUU C HAYAJIBHOU
CKOPOCTBIO, PABHOW HYIIIO.

N3yuenue nBukeHUs Mapuka B BA3KOW KuUAKOCTU. M3ydeHue

JIBMDKEHUS Tela, OpOIIEHHOT0 TOPU30HTAIBHO.
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Tema 2. lunamuxa

IIpununun ortHocutensHOCcTH [amwies. Ilepsuiii 3akoH HproToHa. MHepumanbHbIE CHCTEMBI
OTCYETA.

Macca Ttena. Cwna. llpunnun cynepno3unuu cuwi.  Bropoit 3akon HerooTona mnst
MaTtepuanibHOM TOUKHU. Tpernii 3akoH HbroTOHA J1s1 MaTepUalIbHBIX TOYEK.

3akoHn BcemupHoro Ttsarotenus. Cuna Tsokectu. IlepBast kocmmueckas ckopocth. Cuna

ynpyroctH. 3akoH ['yka. Bec Tena.

Tpenune. Buabl Tpenus (moxosi, ckoiwxkeHus, kauenus). Cuna tpenus. Cyxoe Tpenue. Cuia
TPEHUSI CKOJNBXEHUS M cwia TpeHus nokos. Koaduuument tpenus. Cuna CONpOTHBICHHS IPH
JBUKEHHUHM TeJa B KUAKOCTU WM rase.

[TocTynarenpHoe U BpaliaTeabHOE IBUKEHUE a0COIIOTHO TBEPIOTO TENa.

MOMEHT Ccuiibl OTHOCUTEIBHO OCH BpaileHus. Ilnedo cumbl. YcimoBus paBHOBeCHsS TBEPIOTO
Tena.

TexHuyecknue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHE: TOAUIMIHUKH, JIBUKEHUE
HWCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu
SIBrieHne uHEPIUU.
CpaBHEeHHE MacC B3aUMOACHCTBYIOIINX TE.
Bropoit 3akon HeroToHa.
N3mepenue cui.
CrnoxeHnue cuL

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT JiehopMaluu.
HeBecomocTts. Bec Tena npu yckopeHHOM noabEME U ntajieHun. CpaBHEHUE CUIT
TPEHUS TIOKOSI, KAUYEHUS U CKOJIbKEHUSI.

YcnoBust paBHOBecHs TBEPOTO Tena. Buibl paBHOBECHS.
Yuenuueckuii sxcnepumenm, nabopamoprvie pabomsi

N3yuenue aBmxeHust Opycka Mo HaKJIOHHOM MJIIOCKOCTH.

UccnenoBanue 3aBUCHUMOCTHU CWJI  yOPYrOCTH,  BO3HHUKAIOLIUX B IPYXHHE U
PE3UHOBOM 00pasiie, OT ux JAehopMalnH.

HccnenoBanue yciioBuii paBHOBECHUS TBEPIOTO TeJa, HMEIOIIETO OCh BpallleHUsI.

Tema 3. 3akonvl coxpaneHus 6 MmexaHuke

NMmmnynec MarepualibHOW TOYKH (Tela), CUCTEMbl MaTepUANbHBIX TOYeK. VIMIynbC CHIBI H
M3MEHEHHE UMITYJIbCA TeJla. 3aKOH COXpPaHEHUsl UMITyJbca. PeakTUBHOE IBM)KEHHE.

PaboTra cuiisl. MOIITHOCTE CHIIBL.

Kunerndeckast sHeprusi MaTepHallbHONW TOYKHU. TeopeMa 00 M3MEHEHUH KUHETHYECKO SHEPTHUH.

[TotentmansHas »Heprus. lloTeHnmanbHas sSHeprus ynpyro aAeGOpMHUPOBAHHOM MPYKUHBI.
[ToTeHnmanpHas YHEPrus Teaa BOIM3U MOBEPXHOCTH 3eMIITH.

[ToTeHnmanpHple W HEMOTCHIMATIbHBbIE CHIBL. CBs3b pPa0OTHI HEMOTEHIMATBHBIX CHUJ C
M3MEHEHUEM MEXaHUYECKOUM SHEPTUU CUCTEMBI TeN. 3aKOH COXPAaHEHUS MEXaHUUECKOMIHEPTUu.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckre yCTpOMCTBA M IPAKTHUYECKOE IIPUMEHEHHE: BOJOMET, KONEP, NPYKUHHBIN
IIACTOJIET, IBUJKEHHUE PAKET.
Jlemoncmpayuu

3aKOH COXPAaHEHHUs UMITYJIbCA.

PeakTuBHOE ABUXKEHUE.

[lepexox moTeHIIMATBEHON SHEPTUH B KHHETUYECKYIO 1 00OPaTHO.
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Yuenuueckuii sxcnepumenm, 1abopamoprulie pabomoi
N3yuenne abCOMIOTHO HEYIIPYTOTO yAapa ¢ MOMOIIBIO ABYX OJWHAKOBBIX HUTSHBIXMAATHUKOB.
HccnenoBanue cBsizu pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPruM TejlaHa mpumepe
pacTsLKEHUs pE3UHOBOTO KI'yTa.

Paznen 3. MousiekyJisipaasi u3nka U TepMOANHAMHUKA
Tema 1. Ocnogvl MOIEKYAAPHO-KUHEMUUECKOU MeOpUU

OCHOBHBIE TOJIO)KEHUSI MOJIEKYJISIPHO-KUHETUYECKOH TEOPUU M HMX OINBITHOE OOOCHOBAaHME.
BpoynoBckoe apmwxkenue. Huddysus. Xapakrep IBUKEHHS W B3aWMOJCHCTBUS YaCTHI] BEHIECTBA.
Monenu cTpoeHust Ta30B, )KUJIKOCTEN U TBEPABIX TEIU 00bSICHEHNE CBOICTB BEIIECTBA HA OCHOBE 3TUX
Mozeneil. Macca u pazmepsl Mosiekyia.KonnuectBo BemtectBa. [loctostnaast ABorazapo.

TemmoBoe paBHOBecue. Temnepatypa u e€ uamepenue. [lkana remneparyp Llenbcus.

Mopnens wuaeanpHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYISPHO-KHUHETUYECKOH TEOpHUH
UJeanbHOTO ra3a. AOCOIOTHAs TeMIlepaTypa Kak Mepa CpeHed KMHETUYECKOW SHEpruH TEIIOBOTO
nBrkeHHus dactun rasza. [llkama temmnepatyp KenbBuHa. ['a30Bple  3aKOHBI VYpaBHeHue
MenneneeBa—Kianelipona. 3akon JlanpToHa. M3omporecchl B uaeaabHOM ra3e ¢ NOCTOSIHHBIM
KOJINYECTBOM BellecTBa. [ paguueckoe mpeacTaBieHre U30MpoLEecCOB: H30TepMa, H30X0pa, u3odapa.

Texnuueckue ycTpoHCTBa U IPAKTUUECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnBITHI, JTOKA3BIBAIOIIUE JUCKPETHOE CTPOCHHUE BEIIecTBa, (hoTorpaduu MOJICKYIIOPraHUISCKUX
COETMHEHU.

OmnbIThl TI0 UM PY3UH KUIKOCTEH U Ta30B.

Mogenb OpoOyHOBCKOTO JIBHKCHHSL.

Monens onbita [llTepHa.

OMBITHI, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJICKYIIIPHOTO B3aUMOACHCTBUL. Mo 1emb,

WUTFOCTPHUPYIOIIAs TPUPOTY JaBJICHUS ra3a Ha CTEHKU COCY/Ia.

OMBITHI, WJUTFOCTPUPYIOIIHNE YPaBHEHHUE COCTOSHUS HICaTLHOTO T'a3a, U30IPOLIECCHI.
Yuenuueckuii sxcnepumenm, 1abopamopHuvle pabomuol

Omnpenenenre Macchl BO3ayxa B KIIACCHOW KOMHATe Ha OCHOBE M3MEPEHUN 00bEMaKOMHATHI,
JABJICHUS U TEMIIEPATyphl BO3/lyXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEXKTy ITapaMeTPaMU COCTOSTHUS Pa3peKEeHHOTO rasa.

Tema 2. Ocnosbl mepmoounamuku

TepmoaunaMuyeckas cucrema. BHyTpeHHss 3HEprusi TepMOANHAMHYECKOW CUCTEMBI M CLIOCOOBI
e¢ usmeHeHus. KomuuecTBo TemyioTel M paboTa. BHyTpeHHss sHeprus OJHOATOMHOIO HJEaIbHOIO
rasa. Buael temonepenayu: TENIONPOBOAHOCTb, KOHBEKLMS, U3JIydeHUE. YelbHas TEILNIOEMKOCTb
BemecTBa. KoJIMYeCTBO TEIJIOTHI NIPH TEILIONEpEnaye.

[Tonsitue 06 aamabatHoM mnpouecce. IlepBbiii 3akoH TepmoanHamuku. [IpuMeHeHue nepBoro
3aKOHA TEPMOJMHAMUKHU K u3ompoueccaM. I'padguueckas nHTepIperanus padoThl rasa.

Bropoii 3akoH TepmoanHamMuky. HeoOpaTUMOCTh IpOLIECCOB B MPUPOJIE.

Tennosble mamuubl. [lpuHIMNB AelcTBUS TemioBbiX MamuH. [IpeoOpa3oBaHusi >HEpruu B
TeroBbIX MammuHax. Koadduuuent mosesnoro nevictus teroBoi Mamuubl. [ukn Kapro u ero
KOA(QQUIUEHT MOJIE3HOTO JeUCTBUS. DKOJOTHUECKUE MPOOIEMBl TEIIO3HEPTeTHKH.

TexHuueckre yCTpOWCTBAa U IMPAKTUYECKOE IPUMEHEHHUE: JBUIaTelb BHYTPEHHErO CrOpaHus,
OBITOBOM XOJIOJUIBHHUK, KOHIUIIMOHED.

Jlemoncmpayuu

V3MeHeHre BHYTpEHHEH SHEprHM Teja MpPH COBEPIIEHUH pabOThI: BBUIET MPOOKH M3 OYTBIIKU

noja JEWCTBHEM CXAaToro BO3JyXa, HarpeBaHue d¢upa B JAaTyHHOH TpyOke myTéM TpeHus
7
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(BUIEOAEMOHCTpALIHS).
W3meHeHne BHYTpEHHEH B3Hepruu (TeMmeparypbl) Tejla Ipu Temonepenade. OnbIT 1o
annabaTHOMY PacCIIMPEHUIO BO3yXa (OMBIT C BO3AYIIHBIM OTHUBOM).
Mopenu napoBoii TypOHMHBI, IBUTATEINS BHYTPEHHETO CTOPAHUS], PEAKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopHeie pabomol
N3mepenue yaenbHOM TemI0EMKOCTH.

Tema 3. Azpecammnbie cocmoanusn eeuwjecmea. Dazosvie nepexoovl

[TapooOpa3zoBanue u KoHAeHcaius. McnapeHwe W KuneHue. AOCOJIOTHAS W OTHOCHUTEIIbHAS
BJIQXXHOCTh BO31yxa. HaceleHHbI mnap. YaenpHas TewioTa MapooOpa3oBaHus. 3aBUCHMOCTb
TEeMIIepaTypbl KUIIEHUS OT JaBJICHHUS.

TBépnoe Ttenmo. Kpucramnumueckue u amopduble Tena. AHU3OTPONMS CBOMCTB KpPHUCTAJIIOB.
Kunxue kpuctannsl. CoBpeMeHHble MaTepuansl. [lnaBnenne u kpuctanauzauus. YenbHas TemioTa
miasnenud. Cyoaumarus.

VYpaBHeHuUe TEMI0BOro fananca.

TexHuueckue ycTpoHCTBa U MPAKTUUECKOE PUMEHEHHE: TUTPOMETP U TICUXPOMETP, KaJTOPUMETP,
TEXHOJIOTUU TIOJYYEHHUS COBPEMEHHBIX MaTepuajoB, B TOM YHCJIE HAHOMATepHAlOB, |
HAaHOTEXHOJIOTHH.

Jlemoncmpayuu
CBolicTBa HACBIIIEHHBIX TAPOB.
Kunenue npu moHUKEHHOM JIaBJICHUH.
Crioco0Ob1 M3MEPEHHS BIAKHOCTH.
Habmonenue HarpeBanus 1 MIaBieHUs KPUCTAIIMYECKOTO BellecTBa.JleMOHCTpalys KpUCTaIOB.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi
N3MepeHre OTHOCUTENBHOM BIaXKHOCTH BO3/IyXa.

Pa3nen 4. DiekTpoaAuHAMHKA
Tema 1. Inekmpocmamuxa

DJIeKTpU3alus Tell. DJIeKTpUUYecKui 3apsaa. JBa Buma anekTpuyeckux 3apsanoB. [IpoBoaHukw,
JTURJIEKTPUKYU U TIOJIYIPOBOJHUKH. 3aKOH COXPAHEHHUS 3JIEKTPUUYECKOTO 3apsija.

BzaumoperictBue 3apsigoB. 3akoH Kymona. ToudeuHbId 3J€KTpUUECKUN 3apsll. DIEKTPUUECKOE
nose. Hanpspk€HHOCTD 3ieKTprudeckoro nojs. [IpuHiun cynepno3nunuiieKTpudeckux nojiei. Jilnaun
HaIpsKEHHOCTH 3JIEKTPUUYECKOTO MOJIS.

PaGora cun snekrpocratuyeckoro noss. Ilorenuman. Pasnocts nmorenuuanos. [IpoBogHuku u
JURJIEKTPUKHU B 3JIEKTPOCTATUUECKOM ToJIe. [IusneKkTpuyeckas NpoOHULIAEMOCTb.

OnekrpoéMkocth. KonpeHcartop. DneKTpo€MKOCTh IJIOCKOTO KOHJEHCATOpA.

DHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHuueckne yCTpOWCTBA W MPAKTHUYECKOE MPUMEHEHUE: SJIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3alllUTa, 3a3eMJICHHE 3JIEKTpOnpuOOpOB, KOHAECHCATOpP, KOMHUPOBAIBHBIN
anmnapar, CTpyWHBIH IIPUHTED.

Jlemoncmpayuu

YCTpOoUCTBO U MPUHLIMI JEHCTBHS JIIEKTPOMETPA.

B3aumonelicTBue HadIEKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE TOJIE 3aPSPKEHHBIX Tell.

IIpoBOJHUKH B 3IEKTPOCTATUYECKOM IIOJIE.

DnexTpocTaTH4ecKas 3alluTa.

I[I/IBJ'ICKTpI/IKI/I B DJICKTPOCTATUYCCKOM I10JIC.

3aBUCHMOCTh BHeKTpOéMKOCTI/I IIJIOCKOTO KOHACHCATOpa OT IIoMau IMJIACTUH,PACCTOAHUA
MCXKIY HUMHU U ,Z[HBJ'ICKTpH‘ICCKOfI IMPOHUIIACMOCTH.

3Hepr1/1;1 3apsPKCHHOTO KOHACHCATOPA.
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Yuenuueckuii sxcnepumenm, 1abopamopHeie pabomol
N3mepenue 21eKTpo€MKOCTH KOHIEHCATOPa.

Tema 2. I[Tocmoannsiit 3nekmpuyeckuii mok. Toxu 6 paznuunvix cpedax

DNEeKTPUYECKUN TOK. Y CIIOBUSI CYIIIECTBOBAHUS SJIEKTPUUYECKOTO Toka. McTtounukuroka. Cuia
ToKa. [IoCcTOSHHBIN TOK.

Hanpspokenue. 3akon Oma Juist yyacTka LenH.

DnexTpuyecKoe COIIPOTHBIICHHUE. VY nensHOE COIIPOTHBIICHHE BEILIECTBA.
[TocnenoBarenbHOE, MapauIEIbHOE, CMEIIAHHOE COEMHEHUE IIPOBOJHUKOB.

Pabora anexrpudeckoro Toka. 3akoH Jxoyns—JIenma. MonHOCTh AIIEKTPUYIECKOTOTOKA.

DNeKTpOABMKYIIasl CUjla U BHYTPEHHEE COMPOTHBIICEHWE HCTOYHMKA TOKa. 3akoHOMa Juist
MOJTHOM (3aMKHYTOM) AJIeKTprdeckoit rienu. KopoTkoe 3ambikaHue.

DneKTpOHHas TPOBOAUMOCTh TBEPBIX METAJIOB. 3aBUCUMOCTh CONPOTUBIECHUSIMETAIIIOB OT
temieparypbl. CBEpXIIPOBOIUMOCTb.

DnexTpuyeckuil TOK B Bakyyme. CBOMCTBA 3J€KTPOHHBIX IMy4KOB. [1os1ynpoBoAHUKH.

CobcTBeHHAs ¥ TPUMECHAsI IPOBOIUMOCTD MOTYIIPOBOJHUKOB.

CgoiictBa p—Nn-nepexoja. [loaynpoBogHHUKOBBIE TPHOOPHI.

ONeKTpUYeCcKH TOK B pacTBOpax M paciulaBax dJIEKTPOJHUTOB. DJIEKTPOJIMTHYECKAsS
JUccoanus. JIEKTPOIIU3.

OnekTpuyeckuid TOK B razax. CaMoCTOSTENbHBIM M HECAMOCTOSITENBHBIA pa3psil.

Mounnus. [Inazma.

TexHuueckne yCTpONCTBa M MNPAKTUYECKOE IMPUMEHEHHE: AMIIEPMETP, BOJIBTMETP, PEOCTAT,
HCTOYHUKU TOKa, AJIEKTpOHArpeBaTelibHble MPUOOPHI, AIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COMPOTHUBIICHUS, BaKyyMHBIH AMOJ, TEPMUCTOPHI U (OTOPE3UCTOPHI, MOIYNPOBOJAHUKOBBINA NHOJ,
rajabBaHHKa.

Jlemoncmpayuu

N3mepenune cuibl TOKa U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTUBIIECHUS LUIUHAPUYECKUX TPOBOJHUKOB OT JUIMHBI, IO UIIONIEPEYHOTO
CEYEHMS U MaTepuaa.

CMelaHHOe COeIMHEHNE TPOBOIHUKOB.

[Ipsimoe U3MEPEHUE 3IEKTPOABHKYIIECH CHUJIBL. KopoTtkoe 3aMbIKaHHE
rajbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHEIO0 CONTPOTHUBIICHHUS.

3aBUCHUMOCTb CONPOTUBJIEHUSI METAILIOB OT TemnepaTtypsbl.lIpoBoaumocts

3JIEKTPOJIUTOB.

HckpoBoii pa3psa v pOBOIMMOCTb BO3TyXa.

OaHOCTOPOHHSSL TPOBOJAMMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi
N3ydenune cMemanHoro COeIMHEHUsL PE3UCTOPOB.
N3MepeHnne aneKTpOABIKYILEH CUJIBI MCTOYHUKA TOKA U €r0 BHYTPEHHETOCONPOTUBIICHUS.
Habmronenue snektponusa.

MexnpeamerHbie CBA3U

Wzyuenne kypca ¢usuku 0azoBoro ypoBHsS B 10 Kiacce ocCymecTBiseTcss ¢ y4éTom
coJiepKaTelbHbIX MEKIIPEIMETHBIX CBA3EH C KypcaMH MaTeMaTHKH, OMOJIOTHUH, XMMHHU, reorpaduu u
TEXHOJIOTUM.

Medicnpeomemmvle nonwsmus, CBA3aHHbIE C U3yY€HHEM METOJOB HAay4YHOTO MO3HAHUS: SBJICHUE,
Hay4HbI ¢akT, rumotesa, ¢u3MUecKkas BeNUYMHA, 3aKOH, TEOpUs, HAONIOJEHHE, SKCIIEPUMEHT,
MO/JIENIMPOBAHUE, MOJECIIb, U3MEPEHUE.

Mamemamuxa: pelieHre CUCTEMbl ypaBHEHUH, JMHeWHas (QyHKMs, nmapabosna, runepboia, ux
9
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rpaduKd W CBOWCTBA, TPUTOHOMETpUYECKHE (YHKLIMHU: CHUHYC, KOCHHYC, TAaHI'€HC, KOTaHICHC,
OCHOBHO€ TPUIOHOMETPUYECKOE TOKJIECTBO, BEKTOPHI U MX IPOEKIUH HA OCH KOOPAUHAT, CIIOXKEHHUE
BEKTOPOB.

Buonoeusn: mexanndeckoe JBMKEHUE B KHUBOU mpupoje, 1uddysus, 0CMOC, TEII000MEH KUBBIX
OpraHu3MoOB (BU[Ibl TEIUIONEpPEAAYH, TEIUIOBOE PAaBHOBECHE), OSJIEKTPUUYECKUE SIBJICHUS B KUBOU
IIPUPOJIE.

Xumus: JTUCKPETHOE CTPOCHHME BEIECTBA, CTPOCHHME AaTOMOB M MOJIEKYJ, MOJIb BELIECTBA,
MOJISIpHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEN, KUJIKOCTEH M ra3oB, IEKTPUYECKHE CBOMCTBA
METAJUIOB, 3JIEKTPOJIMTHYECKAS JUCCOLMALINS, MaJlbBaHUKA.

T'eoepaghus: BIaXHOCTh BO3/yXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonozus: mpeoOpa3oBaHHE JBMKEHUM C HMCIOJIb30BAHUEM MEXaHHU3MOB, Y4ET TPEHHUS B
TEXHMKE, TOJUIMIHHUKY, UCIOJb30BAaHUE 3aKOHA COXPAaHEHUs  MMIIyJbca B TEXHUKE (pakeTa,
BOJIOMET M JIpyTHe), JABUraTellb BHYTPEHHETO CropaHus, mapoBas TypOHHA, ObITOBOM XOJOIWIBbHUK,
KOHJIUIIMOHEP, TEXHOJIOTUM IOJYyYEHUsI COBPEMEHHBIX MATEPUAJIOB, B TOM YHCIIE HAHOMATEpPUAJIOB, U
HAaHOTEXHOJIOTUH, AJIEKTPOCTaTUYECKasl 3alUTa, 3a3€MJICHUE 3JIEKTPONpUOOpPOB, KCEPOKC, CTPYHHBIN
MIPUHTEP, 3JEKTPOHArpPEBaTENbHbIE TPUOOPHI, AIEKTPOOCBETUTENBHbIE TPUOOPHI, ralbBaHHKA.

11 KJACC
Pazjnen 4. daexkTpoauHaMuka
Tema 3. Maznummnoe none. In1eKmpomMazHumMHAas UHOYKYUS

[ToctostHHbie MarHuTHl. B3amMojelicTBME MOCTOSTHHBIX MAarHuToB. MarHutHOoe moJie. Bekrop
MAarHUTHOM WMHAYKUMH. [IpMHUOMIO Cynepno3uliMiM MarHUTHBIX TMOJed. JIMHUM MarHUTHOW WHIYKIUU.
KapTtuna nuHmii MAarHUTHOM MHTYKIIUH TTOJI TOCTOSIHHBIXMArHUTOB.

MaruauTHO€ 1oJIe TPOBOAHUKA C TOKOM. KapTuHa JTMHUN MHAYKIIMM MarHUTHOTO TOJISl IJTMHHOTO
NPSMOTO MPOBOJHUKA U 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHHKA, KaTYIIKH C TOKOM. OmbIT Dpcrena.
B3anmopaericTBre MpoBOAHUKOB C TOKOM.

Cuna Amniepa, €€ MOIyJb M HaIIpaBJICHUE.

Cuina Jlopennia, €€ MOayiab W HampapjieHue. JIBUXKEHHE 3apsHKEHHOW YacTHUIIbIB
OJIHOPOJHOM MarHutHoM noJje. PaGora cuibl Jlopenna.

SBneHue 3neKTpoMarHUTHOM MHAYKIMU. I[0TOK BeKkTOpa MarHMTHONW WHIYKLUU.
DNEeKTpOABMKYILAS CUJIA UHAYKUIHH. 3aKOH 3JIEKTPOMAarHUTHOW MHAYKIuU Papanes.

Buxpesoe JIEKTPUUECKOE noJie. DIIEKTPOABUKYILAS cuia WHIYKIUUB
MIPOBOJIHUKE, ABMKYIIEMCS [TOCTYNATEIbHO B OJJHOPOIHOM MarHUTHOM MOJIE.

IIpaBuno Jlenna.

NHIyKTUBHOCTS. SBnenue CaMOUHIYKIINH. DNeKTpoABUKYLIAs cuia
CaMOMHIYKIIMH.

DHeprusi MarHUTHOTO TMOJISI KATYILIKH C TOKOM.

DIEeKTPOMAarHUTHOE MOJIE.

TexHuueckue  yCTpoWCTBa W MPAKTHYECKOE NPUMEHEHUE: TOCTOSHHbIE  MAarHUTHI,
AIIEKTPOMArHMTHI, JIEKTPOBUraTENb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHUL], MHAYKIIMOHHAS TI€Yb.
Jlemoncmpayuu

OmnsIT Opcrena.

OTKIIOHEHHUE HIIEKTPOHHOTO MMy4YKa MarHUTHBIM nojieM.JInHumn

WHJYKIMA MarHUTHOTO TOJIS.

B3aumopelicTBre IBYX MPOBOJHUKOB ¢ TOKOM.CHita

Awmriepa.

[erictBue cuiiel JIopeH1ia Ha MOHBI SJIEKTPOJINTA. SIBIIeHHE

ANEKTPOMArHUTHOW MHAYKLIHH.

10



®denepanbHas padouas nporpamma | Pusuka. 10—11 knaccel (6a30BBIN YPOBEHB)

IIpaBuiio Jlenua.
3aBHCHMOCTH BHGKTpOI[BH)KYHlCﬁ CHJIBI HHAYKIIUHN OT CKOpOCTHU HU3MCHCHUA
Mar"dimMTHOTI'O IIOTOKaA.

SIBiIeHME CAMOMHTYKLIUH.
Vuenuueckuii sxcnepumenm, 1abopamopHule pabomol
N3ydeHne MarHuTHOTO MOJISt KATYIIKU C TOKOM.
HccnenoBanue nercTBrs MOCTOSHHOTO MarHUTa Ha paAMKY C TOKOM.
HccnenoBanue aBiaeHUs 3JEKTPOMArHUTHOM UHTYKIIUH.

Paznen 5. KoJsieGanus u BOJTHBI
Tema 1. Mexanuueckue u 31eKmpomMazZHumHble KoJ1e0anus
Konebarenpnas cuctema. CBoOOAHBIE MeXaHWYECKHE KoJieOaHus. ['apMoHMYECKHE KOJIeOaHuUsl.
[Tepuon, wacrora, ammutyna u ¢asza konebanuit. [Ipy>kMHHBIN MasTHUK. MaTeMaTH4YeCKU MasiTHUK.
YpaBHEHHE rapMOHUYECKHX KosieOanuii. [IpeBpalienne SHEPTHH MPU TAPMOHHYECKUX KOJICOAHUSX.
Konebarenbubiit  koHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KoOJIEOAHMS B  HJI€ATbHOM
KOJIeOaTeIPHOM KOHTYpE. AHAIOTHUS MEXIy MEXaHHYSCKHMMH W DJIEKTPOMArHUTHBIMU KOJICOAHUSMHU.
®opmyna ToMcoHa. 3aK0H COXpaHEHUS SHEPTHH B HICATLHOM KOJe0aTeTbHOM KOHTYDPE.

[IpencraBnenne o 3aryxammux KojeOaHUsIX. BBIHYXKIEHHbIE MEXaHUYECKHE KOJICOAHWS.
Pe3onanc. BeinyxaeHHBIE 2JIEKTPOMarHUTHBIE KOJICOAHMS.

[Iepemennblii TOK. CHHYCOMJAIBHBIM IEPEMEHHBIM TOK. MOIIHOCTE IEPEMEHHOIO TOKA.
AMIUTUTYTHOE U JIEHCTBYIOIIEE 3HAYEHNE CUITBI TOKA U HAIIPSKEHUS.

Tpanchopmarop. IlpomsBojacTBo, mnepemadya ¢ MOTPEOJICHHE DICKTPUYECKON DHEPruwu.
OKOJIOTMYECKME PHUCKM IPU  MPOU3BOJACTBE  3JEKTpod3Hepruu. KynbTypa  MCHOJIb30BaHUs
AJIEKTPO3HEPIUH B TOBCEIHEBHOM KU3HU.

TexHuyeckre ycTpoWCTBa M MPAKTUUECKOE MPUMEHEHHE: JIEKTPUUYECKHH 3BOHOK, T€HEpaTop
IIEPEMEHHOT0 TOKA, JJMHUU JIEKTpoIiepeaay.

Jlemoncmpayuu

UccnenoBanue napameTpoB Kos1e0aTesIbHOM CHUCTEMBI (Ipy>XKUHHBIH W
MaTeMaTHYeCKU MasSTHUK).

HabGnronenue 3aryxaromux konebanuii. MccnenoBanue

CBOMCTB BBIHYXJICHHBIX KosieOanuii. Habmonenue

PE30HaHCaA.

CBO6OI[HI)IC OJICKTPOMAarHuTHBIC KOJIeOaHus.

OCI_[I/IJ'IJ'IOFpaMMbI (SaBI/ICI/IMOCTI/I CHJIBI TOKa U HaAIPAKCHUA oT BpeMeHI/I)
JJI1 DJICKTPOMAIrHUTHBIX KOJIEOAHHUH.

Pe3onanc IIpu IIOCJICAOBATCIIBHOM COCAMHCHHNU pe3ucTopa, KaTyIIKN

WHJYKTUBHOCTU U KOHJIEHCATOPA.

Mogenb TUHUY 3JIEKTPOIIEpEAAUN.
Yuenuueckuii sxcnepumenm, nabopamoprvie pabomsi

HccnenoBanue 3aBUCUMOCTH TEPUOJIA MAIIBIX KOJIeOaHHH Tpy3a Ha HUTHU OT JJIUHBIHUTH U MaCCHI
rpysa.

HccenenoBanue NepeMEeHHOTO TOKA B LIEIHU U3 MOCIEA0BATEIBHO COSAMHEHHBIXKOHIEHCATOPA,
KaTYIIKHA U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpoOMazZHUNHbLE GOIHbL

MexaHuueckie BOJIHBI, YClIOBUSI pacnpocTtpaHeHus. llepmon. CkopocTh pacmpocTpaHeHHs U
nnuHa BoJIHBL [lonepeunsie v mpojosbHbIe BOIHBL HTepdepeHusayn Tudpakins MeXaHHUECKIUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMKkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBL. YCIIOBHS M3JIydeHHUs] DJICKTPOMAarHUTHBIX BOJIH. B3aumHas
opueHrtanus BekropoB E, B, v B anexrpomaruutHOi BosHe. CBOMCTBA 3J€KTPOMAarHUTHBIX BOJIH:
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OTpa)X€HHUE, IIPEJIOMIIEHUE, HoJIIpU3aus, mdpaxius, UHTEpEpEHIIHSL. Ckopocthb
JIEKTPOMArHUTHBIX BOJIH.

[Ilkana 2JIEKTPOMAarHUTHBIX BOJH. IIpuMeHEHHE 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[lpuHuunsl  paavocBs3M U TeneBuiaeHus. Panuonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIECH CPEeIbI.

Texnuueckue ycTpoWCTBa M MPAKTUUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIE HWHCTPYMEHTHI,
yJIbTPa3BYKOBasl JUArHOCTUKA B TEXHMKE U MEIUIIMHE, pajap, paJiuonpuéMHUK, TEIEBU30pP, aHTEHHA,
teneon, CBYU-meyp.

Jlemoncmpayuu
OO6pazoBaHue U pacpoOCTPaHEHHE MTOTIEPEUHBIX U MPOI0JIbHBIX BOJTH. Koebmromeecs Teno kak
HCTOYHUK 3BYKa.
HaGnronenue otpakeHus U npeaoMIIeHNs MeXaHUIeCcKuX BOJIH. Habmonenne
nHTepPepeH U TUPPAKIIMI MEXaHUYECKUX BOJIH.3BYKOBOM pE30HAHC.
HaGnrogenue cBsI3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYJ0M M 4aCTOTOMKOJIEOAHUMN.
HccnenoBanue CBOMCTB JIEKTPOMArHUTHBIX BOJIH: OTPaKEHHE, MPETOMIICHHE,TOJISIpU3alus,
Iudpakuus, HHTephepeHIns.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsMonuHeliHOE pacpoCTpaHEHUE CBETa B OJHOPOAHOM cpene. JIyd
cBeTa. To4yeuHbIl HCTOUHHUK CBETA.

OtpaxeHnue cBera. 3akoHbl OTpakeHHs cBeTa. [locTpoeHne U300pakeHUI B IIIOCKOM
3epKaie.

[Ipenomiienne cBera. 3aKOHBI MPEIOMJICHHS CBETa. AOCOJIOTHBIM IMOKa3aTelbh MPETIOMIICHHUS.
[TonHoe BHYTpeHHee oTpakeHue. [IpenenbHblid yroJ MOJHOTO BHYTPEHHETO OTPAXKEHHUS.

Hucnepcus ceera. CioxxHbIN cocTaB 0enoro ceera. [[Ber.

Colwuparorue u pacceuBaromye JUH3bL ToHKas nuH3a. DOKYCHOE pacCTOSHUE M ONTHYECKas
cuia TOHKOW JInH3bI. [locTpoenne n300pakeHni B COOMpAIONIUX U paccerBaromux JuH3ax. Dopmyna
TOHKOM JIMH3BL. Y BEIUYEHHUE, TaBAEMOE JIMH30M.

[Ipenenbr npUMEHMMOCTH F€OMETPUUECKON ONTUKHU.

Bonnosas onrtuka. Murepdepenuus cera. KorepeHTHbIE HUCTOUHUKH. YCJIOBHS HaOIIOJICHUS
MaKCUMYMOB U MUHUMYMOB B HHTE€PHEPEHUHMOHHOW KapTUHE OT JABYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

Hudpakuus ceeta. Judpakinuonnas pemérka. Y cnoBue HaOMIOACHNS TTIaBHBIXMAaKCUMYMOB TIPU
MaJeHU MOHOXPOMATHUECKOTO CBETa Ha NU(PAKIIUOHHYIO PEHIETKY.

[lonspuzauus ceera.

Texuuueckue YCTpOWCTBA U MPaKTUYECKOE MPHUMEHEHWE: O4YKH, Jiyna, (oToamnmapar,
MPOEKIIMOHHBIN ammapaT, MHUKPOCKOII, TEJIECKOIl, BOJIOKOHHAs ONTHKA, AU(PPAKIHOHHAS pEHETKa,
MOJISIPOU L.

Jlemoncmpayuu

[IpssiMmonHeiHOE pacnpocTpaHEHue, OTpaKEHHE U TpeloMIIeHUE CBeTa.
OnTuueckue mpruOOpPHI.

ITonHoe BHyTpeHHEE OTpakeHue. Moaenb CBETOBOAA.

HccnenoBanue cBoiCTB 300pakeHUN B JIMH3AX.

Mogenu MUKpOCKOTa, TEIECKOIa.

Habmonenue nutepdepeHIum cpera.

Habnronenue nudpakuuu ceera.

Habmonenue nucnepcuu ceTa.
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[TonyueHue criekTpa ¢ MOMOIIBIO TPU3MBI.
[Toyuenue criekTpa ¢ momoinsio audpakunonHon pemérku. Habmonenue
MOJISIPU3ALIUY CBETA.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
N3mepenne nokaszarens npenomieHus crekia. Mccnenopanue
CBOMCTB n300pakeHuil B muH3ax.Habmronenne qucrepcun cBeTa.

Pazgen 6. OcHOBBI criena/IbHON TEOPHH OTHOCHTEIHLHOCTH

['panuubl NPUMEHUMOCTHM  KJIacCMYeCKOoW MexaHuku. [locTymarel cneuuaibHOM — TEOopHUH
OTHOCUTEIbHOCTH: MHBAPUAHTHOCTh MOJIYJII CKOPOCTH CBETA B BAKyyM€, MPHUHUHUII OTHOCUTEIbHOCTH
OHHIITERHA.

OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHU U COKpAIlleHUE JTUHBI.

DHEprusi ¥ UMIYyJIbC PEIATUBUCTCKON YaCTHIIBI.

CBs13b MaCCHI C PHEPTUEN U UMITYTLCOM PEISITUBUCTCKOM YaCTUIIBI. JHEPTUSI TIOKOSI.

Pasznen 7. KBanToBasi pusuka
Tema 1. Inemenmol K6aHmM o8OI ONMUKU

®oronsl. Popmyna Ilnanka cBsizu sHepruum (OTOHA € €ro YacTOTOW. DHEPrUs U HMITYJIbC
dboToHa.

OtkpeiTue u uccienoBanue gorodpdexra. Onbitel A.I'. CroneroBa. 3akoHbl (hoTOd(deKTa.
VYpasuenue DitnmmreitHa 1 orodddexra. «Kpacnas rpanuna» dpotosrddexra.

HaBneane cBera. Omnwiter [1.H. JleGenmena.

XUMHYECKOE IEUCTBUE CBETA.

Texnuueckue ycTpoiicTBa M NPAaKTHYECKOE NpPHUMEHEHHue: (QOTO3JIeMEHT, (OTOAATUHK,
CoJIHEUHas OaTtapesi, CBETOHOI.

Jlemoncmpayuu
®doTor(h(PexT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.
HccnenoBanue 3akoHOB BHEMIHETO GoTodddekra.

CBeTOINOI.
Comnneynas Oatapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pe3epdopna mo paccesnuro o-vactuil. IlnanerapHas Moneinb
atoMa. [loctynatsl bopa. U3nydyenue u nornomieHue (GOTOHOB MPH IIEPEXO/I€ aTOMa C OJJHOTO YPOBHS
SHEepruu Ha Apyroil. Buael cnektpoB. CriekTp ypOBHEHIHEPTUU aTOMa BOJOPOAA.

BonHoBeble cBoiicTBa yactuil. Bonusl e bpoitna. KopmyckynsapHo-BOITHOBON Ayalinu3Mm.

CrioHTaHHOE U BBIHYXKJICHHOE U3TTy4CHHUE.

Texuuueckue ycTpolcTBa U MPAKTUYECKOE MPUMEHEHHE: CIIEKTPAIbHBINA aHaIN3 (CIIEKTPOCKOII),
na3ep, KBaHTOBBIA KOMITBIOTED.

Jlemoncmpayuu
Mopens onbita Pezepdopna.
Omnpenenenne IIMHBI BOJIHBI J1a3epa.
HaGnronenue nuHeHvaThIX crieKTpoB n3nydenus.J1azep.
Yuenuueckuii sxcnepumenm, i1abopamopHule pabomol
Habnronenue nuHeiyaToro cnexkTpa.

Tema 3. Amommnoe aopo

OKCIIEpUMEHTBI, JO0KA3bIBAIOIINE CIO0XHOCTb CTpOoeHUs sapa. OTKpbITHE pagUOaKTUBHOCTH.
OmnbiThl Pesepdopaa no onpeneneHuio cocraBa painoakTUBHOro u3nydenus. CpoiicTBa anbda-, 6era-,
raMMa-u3JlydeHus. BiausHue paiuoakTUBHOCTH HAKUBBIE OPraHU3MBI.

OTtkpeiTHE MpoTOHA M HeWTpoHa. Hykinonnas monens siapa IeitzenOepra— lMBanenko. 3apsia
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sanpa. Maccosoe uucio sapa. M30Tomnsl.
Anbda-pacniaa. DIEKTPOHHBIH M MO3UTPOHHBIN OeTa-pacman. ['amma-u3myueHue.
3aKoH paJiMOaKTUBHOTO pacnaja.
DHeprus CBsi3u HYKJIOHOB B saape. Snepusie cuibl. Jledekt maccol siapa. SAnepubie
peakuuu. JleneHue u CUHTE3 SA€Ep.
SAnepusiii peakrop. Tepmosinepsiit cunte3. [IpoOiaemMbl U NEPCIEKTUBBI SAEPHON IHEPIETUKHU.
DKOJIOTUYECKHE ACIIEKThI SIAEPHON SHEPTETUKH.
OnemeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.
Metoapl HaOMIOACHUS W PETUCTPAlMM SJIEMEHTApHBIX dYacTuil. DyHIaMeHTalbHbIC
B3auMO/IeHCTBUS. EMMHCTBO (PM3NYECKON KapTHHBI MUPA.
Texnuueckne ycTpoWCTBa W TNPAaKTUYECKOE MPUMEHEHHE: J03UMeTp, KaMmepa BuibcoHa,
SIEPHBIN PEaKToOp, aToMHasi bomoa.
Jlemoncmpayuu
Cu€TunK MOHU3UPYIOLIUX YaCTHUII.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
WccnenoBanue TpekoB yacTHI] (110 TOTOBBIM (poTorpadusm).

Paznen 8. DjieMeHTBHI aCTPOHOMMY M ACTPOPU3UKH
Oransl pa3BuTHs acTpoHoMuH. [IpuKiagHOe 1 MUPOBO33pEHYECKOE 3HAUEHUEACTPOHOMHUHU.
Bun 3Bé€3anoro Heba. Co3Bes3nus, sipkue 3BE3/IbL, IUIAHETHI, UX BUAUMOE ABMKeHne. ConHeuHas

cucTema.
Comnne. CosiHeuHast akTuBHOCTh. Mctounmk sHeprun ConHia u 3BE3M. 3BE3BI, UX OCHOBHBIC
XapakTepuCTUKH. JluarpamMma  «CHEKTpajbHBIA  KJIACC — CBETUMOCTH». 3BE3NbI TJIABHOM

MOCJIEA0BATEILHOCTH. 3aBUCUMOCTD «Macca — CBETHMOCTBY IJIA 3BE3 INTaBHOM IOCICI0BATCILHOCTH.
Buayrpennee crpoenue 3BE3a.  CoBpeMEHHbBIE TMPEACTABJICHHUS O MPOUCXOXKIECHWU W SBOJIONUN
CouHIIa ¥ 3BE3]1. DTalkbl XKU3HU 3BE3 .

Muneunsriii [Iyte — Hama ['anaktuka. [Tonoxxenue u npuxenne Cosnnua B ['anaktuke.
Tunel ranaktuk. PaguoranmakTuku u kBazapel. UEpHBIE ABIPHI B SiApax rajJakTHK.

Bcenennas. Pacmupenne Bcenennoit. 3akoH Xa06ma. Pasz0eranme ramgakTuk.
Teopust bosbioro B3peiBa. PenukTOBOE H3TyYEHHUE.

Macmrabnas ~ cTpyktypa  Bcenennoid.  MerarajgakTuka.

Hepewénnpie nmpoGieMbl aCTpPOHOMUM.
Yuenuueckue nabnrooenus

Habmronenuss HEeBOOPYKEHHBIM TJ1a30M C HCMOJIb30BAHHEM KOMITBIOTEPHBIX MPHIOKEHUN s
OTpeJieNieHUs] TOJIOKEHUsI HEOEeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/Hs
CeBepHOro nojymapus u ipKue 3BE3/bI.

Habmonenus B reneckon Jlynsl, mnaner, Mieunoro Ilyru.

O0o00marniee NOBTOpeHue

Ponp ¢usuku u acTpOHOMUU B SKOHOMHMYECKOM, TEXHOJOTHUECKOH, COIMANBLHOW U ATHUYECKOMN
chepax NeATENbHOCTH 4YelOBEKa, pOJIb M MECTO (PM3UKA M aCTPOHOMUHU B COBPEMEHHOW HaydyHOI
KapTUHE MUpPa, poib (PU3HUECKON Teopuu B POPMHUPOBAHUM MIPEACTABICHUN O (PU3UUECKON KapTHHE
MHpa, MecTO (DM3MUECKON KapTUHBI MHpa B OOIIEM pSIy COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX
MPEACTABICHUI O IPUPOJIE.

MexnpeamerHbie CBA3U
Wzyuenne kypca ¢usuku 0azoBoro ypoBHs B 11 Kiacce ocymecTBisiercs ¢ y4éTom
coJiepKaTeIbHBIX MEXIIPEIMETHBIX CBs3€il ¢ KypcaMH MaTeMaTHUKH, OMOJIOIMH, XUMHH, reorpadpuu 1
TEXHOJIOTUMU.
Medicnpeomemmvle nonsimus, CBI3aHHbIE C U3YYEHHUEM METOJOB HAy4YHOTO MO3HAHUS: ABICHUE,
Hay4HbI (akT, rumotesa, (U3MUECKas BEIMYMHA, 3aKOH, TEOpHUs, HAOIIOJCHUE, SKCIEPUMEHT,
14
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MOJEIUPOBAHUE, MOJCIIb, U3MEPCHHUE.

Mamemamuxa: pelieHUe CHCTEMbl YpPaBHEHHH, TPUTOHOMETpUYECKHE (YHKIHMU: CHHYC,
KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOKJIECTBO, BEKTOPBI U UX IIPOCKIUHU
Ha OCH KOOPJWHAT, CIOXKEHHE BEKTOPOB, MPOU3BOIHBIC IIEMEHTAPHBIX (DYHKIHIA, MTPU3HAKHU 110100US
TPEYroJIbHUKOB, ONPEEICHUE TUIOAAN IIIOCKUX PUryp U 00bEMa Tell.

Buonoeusn: >nextpudeckue SBICHUS B JKUBOW NMPHUPOJIE, KoJeOaTeIbHbIC ABIKCHHUS B IKHBOMN
npupoac, OITHYCCKHUEC SBJICHUA B JKUBOM mnpuponae, Ilef/'ICTBI/IC paavanuy Ha )XUBBIC OpraHru3Mbl.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KpUCTAJUIMYECKasi CTPYKTypa TBEPIBIX TEJl, MEXaHU3MBbI
00pa30BaHuUs KPUCTAIUIMYECKON PEHIETKH, CIIEKTPATIbHBIN aHAJIH3.

l'eocpaghus: MarHUTHBIE TIONIOCA 3€MIIM, 3aJIeKM MAarHUTHBIX pPyl, (OTOChEMKA 3EMHOM
MTOBEPXHOCTH, IIPEJICKA3AHAE 3EMIIETPSICCHHUM.

Texnonozcus: JWMHUAW DIEKTPOIIEpENad, TEHEPAaTOp IEPEMEHHOIO TOKA4, JIIEKTPOJBHUIATElb,
WHIYKIMOHHAs TMeuyb, pajap, paAuoONpUEMHMK, TEJNeBU30p, aHTeHHa, TenedoH, CBY-neus,
MIPOEKIIMOHHBIN amnmnapar, BOJIOKOHHAsI ONTHKA, COJTHEeUHas Oarapest.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKEHA YPOBHE
CPEJHEI'O OBLIEI'O OBPA3OBAHUA

OcBoenne yuebHOTO TIpenmera «Du3nka» Ha ypoBHE cpeaHero obmiero obpazoBanus (0a30BBIN
YPOBEHb) [OJDKHO OOECHEYUTh JOCTIDKEHHE CICAYIOUIMX JIMYHOCTHBIX, METAlpeJMETHBIX U
MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIIHTATOB.

JJMHHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHS ydeOHOTo mnpenmera «Du3HMKa» JTOIDKHBI OTpaKaTh
TOTOBHOCTb M CIIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCA C(HOPMUPOBAHHOW BHYTpPEHHEH
MO3UIMEH JTMYHOCTH, CHUCTEMOHN IICHHOCTHBIX OPHCHTAIMH, MO3UTHBHBIX BHYTPCHHUX YOCXKICHUI,
COOTBETCTBYIOIIUX TPAIUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIUPEHUE >KU3HEHHOTO
OMBITa W OTBITA JCSITEIBHOCTH B TPOIIECCE peallM3allid OCHOBHBIX HAINPaBJICHUI BOCIHTATEIHLHON
JeSATEIBHOCTH, B TOM YHCIIC B YACTH:

1) rPa’kIaHCKOI0 BOCIIMTAHUS:
C(OPMHUPOBAHHOCTh TPAXKAAHCKOW TMO3UIIUN O0YYaIOUIEroCcs KaK aKTMBHOTO HMOTBETCTBEHHOTO
YJIeHa POCCUKCKOI0 O0IIeCTBa;

IIPpUHATHUC TpaAUuIIUOHHBIX O6IH6‘I6HOB€‘I€CKI/IX F'YMaHUCTHYCCKUX u
JACMOKPATHYCCKHUX LICHHO CTeﬁ;
T'OTOBHOCTB BCCTH COBMCCTHYIO ACATCIIBHOCTD B HHTCpCCaAxX IrpaxaaHCKOro

O6H_ICCTBa, y4aCTBOBAThb B CAMOYIIPABJICHUU B 06p330BaTeJ'H:>HOI71 OpraHu3anuu;
YMCHHC B3aHMO/JICMCTBOBATh C COLIMAIbHBIMU HHCTUTYTaMH B COOTBCTCTBUH C I/IXCI)YHKI_II/I}IMI/I u
Ha3HaA4YCHHUEM,;

TOTOBHOCTB K FYMaHHTapHOﬁ 151 BOHOHTépCKOﬁ ACATCIIBHOCTH,

2) MNAaTPUOTHYECCKOI'O BOCIIMTAHMUSA:
C(bOpMI/IpOBaHHOCTB pOCCHﬁCKOfI Fpa)i(l[aHCKOﬁ HUACHTUYHOCTHU, TaTPUOTU3MA; HCHHOCTHOC
OTHOIICHHUC K TOCydapCTBCHHBIM CHMBOJIaM, JOCTHXXCHUAM

POCCUICKUX YUEHBIX B 007acTH (PU3UKU U TEXHHKE;

3) IyXOBHO-HPABCTBEHHOr0 BOCTATAHMUS:
15



®denepanbHas padouas nporpamma | Pusuka. 10—11 knaccel (6a30BBIN YPOBEHB)

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEACHUS; CIIOCOOHOCTh
OLICHUBATH CUTyalluIO n MMpUHHUMATh OCO3HAaHHBIC peuicHus,
OPUCHTHPYACH HAa MOPAJIbHO-HPABCTBCHHBLIC HOPMBI U LICHHOCTHU, B TOM YUCJIC BACATCIIbHOCTH
Y4€HOTO;

OCO3HAHHUE JINYHOTO BKJIa/1a B IOCTPOEHUE YCTOMUMBOTO OyAyILIEro;

4) scTeTHYecKoro BOCHUTAHMS:
9CTETUYCCKOC OTHOUMICHUC K MHPY, BKIIIOYaA 3CTCTHKY HAYYHOT'O TBOPUYCCTBA,IIPUCYLICTO
¢du3nveckoil Hayke;

5) TpynoBoro BocnuTanus:

MHTEPEC K Pa3IMYHBIM cepaM NMpoPecCUOHANbHON JESTENbHOCTH, B TOM YHUCIIE CBA3aHHBIM C
¢u3MKOM W TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAaHHBIM BbIOOP Oyaymied mnpodeccun u
pealin30BbIBATh COOCTBEHHBIE KU3HEHHbBIE TUIAHBI;

TOTOBHOCTh W CHOCOOHOCTH K OOpa30BaHMIO M CaMOOOpa3oBaHWIO B 00JacTH (U3UKU HA
MPOTSKEHUU BCEH KU3HU;

6) 7K0,10rHYeCKOro BOCIHTAHMUSI:

c(OpMUPOBAHHOCTH 3KOJIOTMUYECKOH KYJIbTYphl, 0CO3HAHUE INI00ATLHOTO XapaKTePa’KOJOTHIECKIX
pooseM;

IJTAHUPOBAHUE U OCYIIECTBIICHUE JEHCTBUN B OKPYKAIOIIEH Cpelie HAa OCHOBE3HAHMS LI
YCTOMYHMBOTO Pa3BUTHS YEJIOBEUYECTBA;

Pacmmpenue onpiTa A€ATEIbHOCTH 3KOJOTMYECKOW HaNpaBlI€HHOCTH HA OCHOBEUMEIOLIUXCS
3HaHUH 10 Pu3MKe;

7) UeHHOCTH HAYYHOT0 TIO3HAHMSL:

C(OPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
(hbM3UYECKON HAYKH;

OCO3HAHHWE IEHHOCTH HAy4YHOW JIEATEIbHOCTH, TOTOBHOCTh B TPOIECCE H3YYCHUS (PUIUKU
OCYIIECTBIISITh IIPOCKTHYIO U UCCIIEOBATEILCKYIO JIEITEILHOCTh HHIUBUIYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHUBEPCAJbHbIE y4eOHbIe JeiCTBHS
Ba3oBble Jjornueckue 1eicTBUS:
CaMOCTOSITENIbHO (OPMYIUPOBATH M aKTyalIM3UpPOBATh MpoOIeMy, paccMaTpUBaTheé
BCECTOPOHHE;
OTIpEACTIATH LENU IeATENIbHOCTH, 3a/1aBaTh apaMeTPhl U KPUTEPUU UX JIOCTHKEHUS ;BBISIBIISITH
3aKOHOMEPHOCTH M MPOTHBOPEYMSI B pacCMaTpUBAEMbIX (PU3HMUECKHUX

SBJICHHUAX,

pa3pa6aTI>1BaTb IJ1aH peuicHu-d HpO6HeMH C y‘léTOM aHajJin3a UMCIOIIHXCA
MaTCpHUaJIbHBIX U HEMATCPHUAJIbHBIX PECYPCOB;

BHOCHTb KOPPCKTUBLI B ACATCIBHOCTb, ONCHNUBATL COOTBCTCTBUEC PC3YIJIbTATOBUCIIAM, OLICHUBATH
PpUCKHU MOCIEICTBUI ACATCIIbHOCTH,

KOOPAWHHUPOBATb WU BBIINIOJIHATDH pa60Ty B YCJIOBUAX pE€aJIbHOI'O, BUPTYAJIbHOTO U
KOM6I/IHI/IpOBaHHOFO B3aHMOﬂeﬁCTBHH;

pa3BUBaTh KPCATUBHOC MBIIIJICHUC ITPU PCHICHUH JKU3HCHHBIX Hp06JICM.

Bba3oBble uccieaoBare/bcKkue 1eHCTBUS.
BJIAJIETh HAy4YHOU TEPMHHOJIOTHEN, KJIFOYEBBIMU HOHATUAMU U MeTOoJaMHUu
¢u3nUecKoi HayKH;
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BJAJCTh  HABBIKAMH  Y4EOHO-MCCIIEIOBATEILCKON U TPOCKTHOH  JEATCIHHOCTHUB
o0macTi (U3UKHU, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEIbHOMY MOUCKY METOJIOB PELICHUS
3a7a4 (PU3NIECKOTO COICPIKAHUS, TPUMECHEHHIO PA3IMYHBIX METOIOBIIO3HAHMUS,

BJAJCTh BHJAMHU JCATCILHOCTH [0 TMOJYYCHHIO HOBOI'O 3HAHUS, €ro HMHTEPIPETaIHH,
npeoOpa3oBaHUI0 U NMPUMEHCHUIO B PA3IMYHBIX YYCOHBIX CHTYallUsiX, B TOM YHCJIC TPU CO3IaHHH
Y4eOHBIX MPOCKTOB B 00JIACTH (PU3UKH;

BBISIBJISITh IPUYMHHO-CJICICTBEHHBIC CBSA3M M aKTYaJIM3UPOBATh 3a/1a4y, BBIIBUIaTh THIOTE3Y €€
pCLICHUS, HAXOJUTh aPTyMEHTHI Ul JOKa3aTeJIbCTBA CBOMX YTBEPXKICHUH, 3a/1aBaTh MapaMeTpbl W
KPUTEPUU PEIICHHUS;

aHAJIM3MPOBATh IMOJYYCHHBIC B XOJIC PCLICHHUS 3a/1a4d Pe3yJbTaThl, KDUTUYCCKH OLICHUBATH MX
JOCTOBEPHOCTb, IPOTHO3UPOBATH M3MEHCHUE B HOBBIX YCIIOBUSIX;

CTaBUTh W (POPMYIUPOBATh COOCTBEHHBIC 3a/laud B 0OPa30BATENBbHOW JNESITEIBHOCTH, B TOM
YHCIIe TIPU U3YYCHUU (PU3HKH;

J1aBaTh OIICHKY HOBBIM CUTYaI[HsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT,

YMETh MEPEHOCUTH 3HAHHS N0 (U3HMKE B MPAKTHUYECKYIO 00J1aCTh KU3HEICITEIIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEMETHBIX 00JIaCTeil; BHIBUIaTh HOBBIC

UJieH, peiaraTb OPUrHHAIBHBIC TIOAXO bl U PEIICHHUS;CTABUTh IPOOJIEMbI 1 33/1a4H,

JIOTYCKAFOIIHE alTbTePHATUBHBIC PEIICHUS.

PabGora ¢ nunpopmanmeii:

BJIAJETh  HAaBBIKAMU MOJIy4EHUS uHpopMaIuu ¢buznyeckoro COIEpKaHUuA U3
HCTOYHHUKOB pPa3HbIX THUIIOB, CaAMOCTOATCIBHO OCYHICCTBIATH IIOUCK, aHAJINW3, CUCTEMATU3aAlHUIO0 H
MHTEpIpeTauio HHHOPMaIUU Pa3InYHbIX BUIOB U (GOPM MPEICTaBICHHUS,

OIICHUBATh JOCTOBEPHOCTh HH(OPMALINY;

UCII0JIb30BaTh CpeicTBa MH(MOPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTMMB  pelIeHUun
KOTHUTHBHBIX, = KOMMYHUKAaTUBHBIX M  OpPraHM3AIlMOHHBIX 3a/auc cOONI0IeHHEM TpeOOBaHUN
SPrOHOMHUKH, TEXHUKH O€30M1aCHOCTH, TUTUEHBI, pecypcocOepekeH sl, MPaBOBbIX U 3TUYECKUX HOPM,
HOPM UH(OPMAITMOHHON 0€3011aCHOCTH;

co37aBaTh TEKCTHI (DU3UYECKOTO COJCpP)KAaHUS B PA3NIUYHBIX (opMaTax ¢ yu€TOM Ha3HAYCHUS
uHdopMallud ¥ UEJNEeBOW ayAuTOpPUM, BbBIOMpas ONTUMaJIbHYIO (OpMY MpEACTaBICHHUS U
BHU3yaIH3aI1H.

KomMMyHuKkaTuBHbIE YHUBeEpPCAJbHbIE y4eOHbIEe JeilCTBUSA:
OCYILIECTBIISATH OOIIEHHE Ha YpOKaX (PU3UKH M BO BHE-YPOUHOU JESATENbHOCTH;, PacllO3HABATh
MPEANOCHUTKYA KOH(PIUKTHBIX CUTYallui U CMSTYaTh KOH(PIUKTHI; Pa3BEPHYTO U JIOTMYHO U31araTh
CBOIO TOUKY 3pEHUSI C HCITIOIb30BAHUEM SI3bIKOBBIX CPE/ICTB;
MMOHUMATh U UCHOJIB30BaTh MPEUMYIIECTBA KOMaHIHOM 1 MHANBUYaIbHON pabOTHI;BEIOUPATD
TEMaTHKy U METO/Ibl COBMECTHBIX JIEMCTBUI C Y4ETOM OOLIUX UHTEPECOB,

Y BO3MOKHOCTEH Ka)KJI0TO 4JieHa KOJUIEKTHBA;

IIPUHUMAThH LEIN COBMECTHON AEATEIbHOCTH, OPraHU30BbIBaTh U KOOPAWHUPOBATH IEHCTBUS 1O
€€ JOCTM)KEHHUIO: COCTAaBJIATH IUIAH JEMCTBHM, pacupelesaTh POiaM ¢ Y4ETOM MHEHUH YYaCTHUKOB,
00CyX/1aTh pe3yabTaTbl COBMECTHOH paboThI;

OILIEHUBAaTh KayeCTBO CBOETO BKJAJa M Ka)XJOTr0 y4acTHHKAa KOMAaH[bl B OOLIMI pe3yibTar 1o
pa3pabOTaHHBIM KPUTEPUSIM;

IpeiaraTb HOBBIE IPOEKTHI, OLEHMBAaTh HUAECU C MO3ULUU HOBM3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh MO3UTUBHOE CTPATETMUYECKOE IOBEJACHHME B PA3IMUYHBIX CUTYalUSAX, MPOSIBISTH
TBOPYECTBO U BOOOpa)keHUE, ObITh MHUITUATUBHBIM.
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PeryasiTuBHble YHHMBepcaJIbHble y4YeOHbIe NelicTBHUS
Camoopranmsanms:

CaMOCTOSITEJIbHO OCYIIECTBIISATH TIO3HABATENbHYIO JEATEIBHOCT, B 00JacTé (U3MKH H
aCTPOHOMMH, BBISBIISTH MPOOJIEMBI, CTABUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH pELIEHUS pacd€THbIX M KaueCTBEHHBIX 3ajad, IUIaH
BBINIOJIHEHUS TPAKTHUECKON pabOThl ¢ yUETOM UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEN U
MIPEATNIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsATh paMK1 y4eOHOTO MpeAMETa Ha OCHOBE JINYHBIX NPEANOYTEHU;

JIeJIaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATH €r0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH3a PELICHNUE;

OILICHUBATh IPUOOPETEHHBIN OIBIT;

Croco0CcTBOBATh (POPMUPOBAHUIO M TMPOSIBICHUIO SPYIUIMH B 00nacTh (PU3MKHU, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENbHbIN U KYIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIIUOHATbHBI HHTEJIJIEKT:

JaBaThb OLCHKY HOBBIM CUTyalusiaMm, BHOCHUTH KOPPEKTHUBBI B JCATCIBHOCTD,
OL€CHUBATb COOTBETCTBUEC PE3YJILTATOB LECIAM;

BJIaZICTh HABBIKAMU O3HaBaTeIbLHOMI pe(bnekcml KaK OCO3HaHUA COBCpHI&GMLIX}I@fICTBHfI n
MBICIIUTCIIBHBIX ITPOLECCOB, UX PE3YIbTATOB U OCHOBaHHﬁ;

WCIO0JIb30BaTh MPUEMBI pedIeKCHH ISl OLEHKU CHUTYallMH, BbIOOpa BEPHOTOPEIIECHUS;

YMETb OUCHHUBATHh PUCKU U CBOCBPCMCHHO INPUHUMAThH PCIICHHUA IO UX CHUIKCHHIO, IPUHUMATH

MOTHUBBI M apryMEHTBhl JPYTUX IpH aHAJIU3€ pPE3yJbTAaTOB JEATEIbHOCTH; MPUHUMATh ceOs,

MMOHUMAsi CBOM HEJIOCTATKH M JOCTOWHCTBA,

MPUHUMATh MOTHUBBI M apTyMEHTHI JPYrHX MPH aHAIH3€ PE3yJIbTaTOB JCATEIbHOCTH; IPU3HABATh

CBOE TIPaBO M MPABO JPYTUX HA OMINOKH.

B mpormecce MOCTMKEHUS JHYHOCTHBIX PE3yJAbTATOB OCBOCHHS IIPOTPaMMBI IO (PH3HKE LIS
YPOBHS CpeTHETO 00IIero 00pa3oBaHus y 00yJaIOIIMXCsl COBEPIICHCTBYETCS AMOITMOHAIbHBIN
WHTEIUICKT, TPEAToaraommi choOpMUPOBAaHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOLIEr0 CIOCOOHOCTh MOHHMMATh CBOE SMOIMOHAIBHOE COCTOSHUE,
BUJICTh HAMpPaBIICHUS Pa3BUTHsI COOCTBEHHOI SMOLIMOHAIBHOMN Cepbl, ObIThyBEpEHHBIM B ce0e€;

CaMOpEryJIUupOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE NMPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TOBEJIEHUE, CIOCOOHOCTh AaJanTHPOBAaTHCS K HSMOIMOHAJIBHBIM H3MEHEHUSM U MPOSBISATH
rUOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEI MOTHBAIMH, BKIIOYAIOIICH CTPEMJICHHUE K JOCTUKEHHIO LEIH U YCIeXy, ONITUMU3M,
WHUIMATUBHOCTh, YMEHUE ACHCTBOBATh, UCXOS U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHHMMATh SMOIMOHAIBHOE COCTOSIHHE JAPYTHX,
YUUTBIBATh €TO MPH OCYLIECTBICHUN OOLIEHHS, CIIOCOOHOCTh K COUYBCTBHIO M COTIEPEKUBAHUIO;

COLIMANIBHBIX HABBIKOB, BKJIOYAIOIIUX CIOCOOHOCTh  BBICTPAMBATh  OTHOIICHUS C APYTUMU
JOJIbMU, 3a00TUTHCSI, MPOSIBIIATH HHTEPEC U pa3peliath KOHMINKTHL

INPEAMETHBIE PE3YJIbTATBI

K konmy oOyuenuss B 10 kiacce mpeaMeTHbIe pe3ynbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxatb c(hOPMHPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHUIA:

JEMOHCTPUPOBATh Ha MPUMEPax pojb U MECTO (PU3UKU B (POPMUPOBAHUHNCOBPEMEHHON HAyUYHOU
KapTUHBI MHpA, B Pa3BUTHH COBPEMEHHOW TEXHUKH M TEXHOJOTUH, B MPaKTUYECKOW NEATEIbHOCTH
JTIOIEH

YYUTBHIBATh TPAHUIIBI MPUMEHEHUS HM3YYCHHBIX (U3MUYECKUX MOJENel: MarephalbHas TOYKa,
WHEepIHAaNbHAs cUCcTeMa 0TCUéTa, aOCOMIOTHO TBEPJOE TEINO, HICATBHBIN ra3, MOJAETU CTPOCHUS Ta3os,
KUAKOCTEH U TBEPBIX Tell, TOUSHHBIN dTEKTPUUSCKUN 3apsij] MPU peleHnn GU3NIECKIX 3a1a4;
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pacrno3HaBaTh (U3HUYECKUE SBIICHUS (TIPOIECCHI) U OOBACHATH UX HA OCHOBE 3aKOHOB MEXAHHKH,
MOJIEKYJIIPHO-KMHETHYECKOM TEOPUH CTPOCHHUS BEIIECTBA M DJIEKTPOJMHAMUKHU: PAaBHOMEpPHOE U
PaBHOYCKOPEHHOE TIPSIMOJMHEWHOE JIBIDKEHUE, CBOOOJHOE TAJACHHWE TeJ, JIBUXKEHHE 10
OKPY)KHOCTH, WHEpIHUs, B3auMoOJeHCTBUE Tei, Auddy3us, OpOYHOBCKOE JBIKCHHUE, CTPOCHHE
KUJIKOCTEH W TBEPIBIX Tel, U3MEHEHHE 00bEMa Ted MpPU HarpeBaHWM (OXJAXKIACHHH), TEIIOBOE
paBHOBeEcHE, UCTIAPEHHUE, KOHACHCAIIMS, TUIABJIICHUE, KPUCTAIIU3AIINS, KATIEHUE, BIAXXHOCTh BO3lyXa,
MOBBIIICHUE JAaBJICHUS Ta3a MPU €ro HarpeBaHWU B 3aKPBITOM COCYZE, CBSI3b MEXKIY MapaMeTpaMu
COCTOSIHUS T'a3a B U30IIpoLeccax, JIEKTPU3aLus Tell, B3aUMOJCHCTBHE 3apsi/iOB;

OTUCHIBATh MEXAHHYECKOE JBW)XEHUE, UCIOJIb3yd (U3MUECKHE BEIUYMHBI: KOOPJWHATA, MYTh,
IepeMelleHue, CKOPOCTb, YCKOPEHHE, Macca Teja, CUJIa, UMIIYJbC Tejla, KMHETUYecKas SHEeprus,
MOTEHIMAbHAs JHEPrus, MeXaHuueckas paboTa, MexXaHuueckKass MOIIHOCTh; TMPHU OMHUCAHUU
MPaBUIILHO TPAKTOBAaTh (PU3UUYECKUI CMBICI HMCIOJIB3YEMBIX BEIWYUH, UX 0003HAUYCHUS] U €IUHUIIBI,
HaxO0JIUThb (POPMYJIbI, CBA3BIBAIONINE JaHHYIO (U3UYECKYIO BETUYHHY C APYTUMH BETUYHHAMU;

OTIHMCBHIBATh W3YYCHHBIE TEIJIOBBIE CBOMCTBA TN W TEIUIOBHIE SIBICHUS, UCHONB3Ys (U3NUYECKUE
BEJIMYUHBIL: JTABJIICHUE Ta3a, TEMIEpaTypa, CPEeIHsIsT KMHETHYECKash SHEPTHs XaOTHUECKOTO IBYIKEHHSI
MOJIEKYJI, CPETHEKBaJpaTHYHAsi CKOPOCTh MOJIEKYJ, KOJHYECTBO TEIUIOTHI, BHYTPEHHSSI JHEPTHs,
paborta raza, Kod)PHUITMEHT TOJIE3HOTO JACUCTBUS TEIJIOBOTO JBUTATENS; TIPH OMUCAHWUU MPaBUIHLHO
TPAaKTOBaTh (U3NYECKUN CMBICT HCIIOJIB3YEMbIX BEIUYMH, MX 0003HAUCHHs M CeIUHHIIBI, HaXOIUTh
(bopMyITbI, CBSI3BIBAIONINE TAHHYIO (PU3MUECKYIO BETHUUHY C APYTUMH BEJTMUNHAM;

ONMCBHIBATh W3YYEHHBIC JIIEKTPHUECKHE CBOWMCTBA BEIIECTBA W OJCKTPHUYECKUE SIBIICHHS
(mporiecchbl), HWCHONB3Ysl (PU3MYECKHE BEIUYMHBI: DJIEKTPUUECKUN 3apsi, JJIEKTpHUYecKoe ToJe,
HanpsLKEHHOCTD  TOJIsI, MOTEHILIMAaj, Pa3HOCTh IMOTEHIMAJIOB; IPU ONMUCAHUH MPABHIIBHO TPAKTOBAThH
(bu3nyecKuil CMBICT HCIOJB3YEMbIX BEIWYMH, UX 0003HAYEHUS M €AMHULBI; YKa3bIBaTh (OPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (U3UYECKYIO BEIHMUUHY C IPYTUMHU BEIMUYNHAMU;

aHAJIM3UPOBATh PUINYECKUE MPOIIECCHI U ABJICHUS, UCTIONb3Ys (PU3HMUeCKUe 3aKOHBIN TPUHIUIIbL:
3akoH BcemupHoro TaroteHus, |, |l u Ill 3akonsr HproToHa, 3aKOH COXpaHEHHs] MEXaHUYECKOU
SHEpPruM, 3aKOH COXpPAaHEHHUS HMIYJIbCa, MPHUHIMII CYNEPHO3UIUU CHJI, HPUHIUI DPABHOIMPABHSI
WHEPLUHUAIBHBIX CUCTEM OTCYETA, MOJIEKYJISPHO-KMHETUYECKYIO TEOPHUIO CTPOCHHUS BEIIECTBA, T'a30BbIe
3aKOHBI, CBSI3b CpelHEH KUHETUYECKOW SHEPruM TEeIJIOBOrO JBMXKEHHSI MOJIEKYJT C aOCOJIOTHOM
TEeMIIepaTypoi, MepBblil 3aKOH TEPMOJMHAMUKHU, 3aKOH COXPAaHEHHUS AJIEKTPUYECKOrO 3apsjia, 3aKOH
Kynona, mpu 3ToM paznuyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €r0 MaTEMaTHUECKOE BhIpaXKEHHE U
ycioBUs (TpaHUIIbI, 00JIaCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE MPHUHIMIBI JEHCTBUS MAIIUH, NMPUOOPOB U TEXHUYECKUX YCTPOMNCTB;
pa3nuyaTth yCIoBUS UX O€30MaCHOTO UCIIOIB30BAHUS B MTOBCEIHEBHOM JKU3HH,

BBITIOJIHATh OKCIEPUMEHThl 10 HCCIENI0BaHUIO (U3MYECKUX SBICHUH U MPOLECCOB C
HCI0JIb30BAHUEM TPSMBIX, 1 KOCBEHHBIX U3MEPEHU, IIPH 3TOM (HOPMYIHPOBaTh MpobdiaemMy/3aiady Hu
TUNOTE3y Y4eOHOro OKCIepUMEHTa, coOupaTh  YCTAaHOBKY M3 MPEJIOKEHHOTO 000pYyIOBaHMUs,
MIPOBOJUTH OMBIT U (GOPMYITHPOBATH BHIBO/IBI,

OCYILIECTBIISITh TPSIMbIE U KOCBEHHbIE M3MEPEHUs (DU3MUECKUX BEIUYUH, MPU 3TOM BBIOMpPATH
ONTUMAJIbHBIA CIOCOO M3MEpEeHHs] M MCIIOJIb30BaTh HM3BECTHbIE METO/bl OLIEHKH MOTPEHIHOCTEH
U3MEPEHUN;

HCCIIEIOBaTh 3aBUCHUMOCTH MEXIY (PU3NYECKUMHU BEIUYMHAMH C HCIIOJIB30BAHUEM MPSMBIX
W3MEpeHul, TMpu OSTOM KOHCTPYHpPOBATh YCTAHOBKY, (HUKCHUPOBATH pE3yAbTaThl MOJYyYEHHOU
3aBUCHUMOCTH (PM3MUYECKUX BEIUYUH B BUJIE TaONHIl M TpadUKOB, NENaTh BHIBOJBI MO PE3yIbTaTaM
HCCIIEIOBaHUS;

coOmoaTh mpaBuia 0e30MacHOTO TPy/Aa NpU MPOBEIECHUM HCCIENI0BAaHMM B paMKax yueOHOTo
OKCIIEPUMEHTa, Y4eOHO-HCCIEeIOBATEIbCKOW M  NPOEKTHOM  JESITEeIbHOCTH C HCIOJIb30BAaHHEM
U3MEPUTENbHBIX YCTPOICTB U 1aGOPaTOPHOTO 000PYAOBAHUS;

pemaTh pacu€THbIE 3a/laud C SIBHO 3aJaHHOM (pU3MYecKod MOJenblo, MCHOb3yd (U3NUecKue
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3aKOHBI U NPUHIUIIBI, HAa OCHOBC aHAJIM3a YCJIOBUA 3a4a4u BBI6I/IpaTL (1)I/I3I/I‘I€CKYIO MOJACIb, BBIACIIATH
¢dusznueckne BEMUYUHBI W (GOPMYJbI, HEOOXOAWMBIC sl €€ pEIICHHUs, MPOBOIUTH PACUETHI H
OLCHUBATH PCAJIbHOCTDH ITOJTYUYCHHOI'O 3Ha‘-IeHI/I$I(1)I/I3I/I‘-IeCKOI71 BCIINYUHBI,

peliatb KA4YCCTBCHHBLIC 3a/la4v: BbICTpAMBATh JIOTHUYCCKH HCIPOTHUBOPCUUBYHO [MLCIIOYKY
pacCy>KJIeHUM C OMOPON HA N3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHUE SIBJICHUS;

HCII0JIB30BATh IMPU PCIICHHUN y‘I€6HI>IX 3a1a4 COBPpECMCHHBIC I/IH(l)OpMaIII/IOHHI)Ie TCXHOJIOTUU AJIA
[IOMCKA, CTPYKTYpPUPOBAHMS, HUHTEPHpPETAlUMH M MPEICTaBICHUS Y4eOHOM M HAy4yHO-TIOMYJISIPHOM
I/IH(i)OpMaIlI/II/I, HOJIy‘-IeHHOI\/JI N3 Ppa3jInYHbIX MCTOYHUKOB, KPUTUUCCKU aAHAJIU3UPOBATH IIOTYYACMYIO
WH(POPMAIIHIO;

NPUBOANTH TPUMEPHl BKJIAJa POCCHHCKUX W 3apyOeKHBIX YYEHBIX-(DU3UKOBB Pa3BUTHE
HayKH, OOBSICHEHHUE MTPOIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH UTEXHOJIOTHH;

HCIIOJIB30BAaTh TCOPCTUUCCKUE 3HAHHUA 110 (1)I/ISI/IK€ B HOBCG}IHCBHOﬁ KHU3HU TJIA
obOecnieueHrs 0€30MacHOCTH MpU OOpalieHuH ¢ NpubopaMu M TEXHUYECKUMHU YCTPOMCTBAMHM, ISt
COXpaHEHHUS 3/I0POBbsI M COOIIIOJICHUS HOPM 3KOJIOTMYECKOTO TTOBEJICHHS B OKpYKAIOIIEH cpeae;

paboTaTh B TpylIe C BBIMNOJIHEHHEM pa3IMYHBIX COLMAIBHBIX POJEH, IMIaHUPOBaTh paboOTy
rpynmnsl, padikuOHAJIBHO pacClnpeaciiaThb 00s13aHHOCTH U IJIaHUPOBATh ACATCIBHOCTb B HECTAHIAPTHBIX
CUTyallusiXx, aICKBATHO OIICHUBATH BKJIa[ KaXa0ro M3 YYaCTHUKOB TIpynIibl B PCHOICHHUC
paccMaTpuBaeMon MpoOJIEMEI.

K konmy oOyuenuss B 11 kiacce mpeaMeTHble pe3yibTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxaTb c(pOPMHUPOBAHHOCTh Y OOYyUAIOIIUXCS YMEHUMN:

JEMOHCTPUPOBATh Ha MPUMEPAx pPojb U MECTO (PU3UKHU B (GOPMUPOBAHMHCOBPEMEHHON HAayqHOMH
KapTUHBI MHpPA, B PAa3BUTUH COBPEMEHHOM TEXHMKM U TEXHOJIOTHUM, B IPAKTHYECKON AEATEIBHOCTH
JIO/IEH, LIETIOCTHOCTh M €JUHCTBO (pU3MUECKON KapTUHBI MHPA;

YUUTBIBATh TPAHULIbI IPUMEHEHHSI U3YUEHHBIX (PU3MUECKUX MOJIeNIeH: TOUEUHBIN IEKTPUUECKUI
3apsj, Jy4 CBETa, TOYCUHBI UCTOYHUK CBETA, SAIEPHAs MOJEIb aTOMa, HYKJIIOHHAs MOJEIIb aTOMHOTO
A1pa Ipu pelieHny GU3NUeCcKuX 3a1ad;

pacrio3HaBaTh (pu3nueckue sABIEHHsS (Ipouecchl) M OOBACHATh UX Ha OCHOBE 3aKOHOB
IEKTPOJUHAMUKNA W KBAHTOBOM (U3UKHU: 3IIEKTpUYECKas IPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XMMHMUYECKOE, MATHUTHOE ACUCTBUA TOKA, B3aMMOJCHCTBHE MATHUTOB, JIEKTPOMAarHUTHAs WHIYKLUSA,
NEUCTBME MAarHUTHOTO MOJISI Ha INPOBOJHUK C TOKOM M JBIDKYIUMHCSA 3apsll, DJIEKTPOMArHUTHbBIE
KoneOaHWs M BOJHBI, IPSAMOJMHEHHOE paclpoCTpaHEHHE CBETa, OTPaXXEHHE, IPEIOMIICHHE,
uHTephepeHys, Audpakiuys U NOIIpU3aLUs CBETa, AUCHEpPCHs CBeTa, (POTOINEKTPHUUECKUl IPPeKT
(potoaddext), cBeroBoe aBlieHHE, BO3HHUKHOBEHHE JIMHEHUYaTOro CHeKTpa aToMa BOJOPOJA,
€CTECTBEHHAsl U UCKYCCTBEHHAs paJlOAKTUBHOCTB;

OTHCHIBATh M3y4YEHHBbIE CBOMCTBA BeIIeCTBa (DJICKTPUYECKUE, MArHUTHBIC, ONTHUYECKUE,
AIIEKTPUYECKYI0 TPOBOAMMOCTh PAa3JIMYHBIX CpEl) M DIEKTPOMArHUTHBIC SIBJICHUS (IIPOLIECCHI),
UCIOJIBb3YS (PU3UYECKHE BETUYHMHBI: JEKTPUUECKUN 3apsjl, CUJia TOKA, DIEKTPHUECKOEe HAMpsHKeHUE,
AIIEKTPUYECKOE COMPOTUBIIEHUE, PA3HOCTh TMOTEHIIMANIOB, JJEKTPOJBMKYIIAs cujia, paboTa ToKa,
WHIYKIAS MarHUTHOTO TMoJis, cuia Ammepa, cuna JlopeHna, WHIYKTUBHOCTh KATYIIKH, SHEPTUs
AIIEKTPUYECKOTO W MArHUTHOTO TOJIEH, MEepUoJl U 4YacToTa KoJeOaHui B KojeOaTeIbHOM KOHTYpE,
3aps W culla TOKa B TMpoIlecce TapMOHUYECKHUX OJIIEKTPOMATrHUTHBIX KoyieOaHHi, (OKycHOe
paccTosiHMe M ONTHYECKas CWJIa JIMH3bI, MPH OMHCAHUU MPABHIBHO TPAKTOBATh (DU3MUYECKUN CMBICI
WCIOJIb3YEMBIX BEJIIMYUH, UX 0003HAYEHUS U €IMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO
(U3MYECKYIO BETHUUHY C APYTUMH BETUYHMHAMU;

OTIMCHIBATh M3yYCHHBIC KBAHTOBBLIE SIBIICHUS U MPOIIECCHI, UCTIONB3YS (U3UUYECKUE BEITUYHHBIL:
CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJH, JUIMHA BOJIHBI M YacTOTa CBETA, DHEPTUsS U MMIYIbC (OTOHA,

nepuoa n1moJtrypacrazga, SHEPrud CBA3M ATOMHBIX SAOCP, I[IPU OIMCAHUU IIPABUIIBHO TPAKTOBATH
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(GU3NYEeCKUi CMBICI HCIIOJIb3YEMbIX BEIMYMH, UX 0003HAUEHUS W €IMHMIBI, yKa3bIBaTh  (POPMYIIBL,
CBSI3bIBAIOIIME JAaHHYIO (U3UYECKYI0O BEJIWYHMHY C JAPYITMMH BEIMYMHAMH, BBIYUCIATH 3HAUYCHHE
(U3HUYECKON BETUMYUHBI,

aHATM3UPOBATH (PU3HUECKHUE MTPOLECCHI U SBICHUS, UCTIONb3Ys (PU3NYECKHE 3aKOHBIM TPUHIIUTIBL:
3akoH OMa, 3aKOHBI TOCIIEJOBATEIBLHOTO W TAPAJUIETBHOTO COCJMHEHHUS TPOBOJHUKOB, 3aKOH
Jxoyns—JleHna, 3aKOH AJIEKTPOMArHUTHOM WHIYKIWHU, 3aKOH TMPSMOJIHMHEWHOTO PaclpoCTpaHEHHUS
CBETA, 3aKOHBI OTPAKEHHS CBETa, 3aKOHbI NPEJIOMIICHHS CBETa, ypaBHEHWE OWHINTEHHA s
doTorddexra, 3aKOH COXpaHCHHS DHEPIHH, 3aKOH COXPAaHCHHS WMITYJIbCA, 3aKOH COXPaHCHUS
AIIEKTPUYECKOTO  3apsla, 3aKOH COXpaHEHHs MaccoBOrO 4YHCHa, NOCTynaTsl bopa, 3akoH
paIMOaKTUBHOTO pacmajaa, MpPH ATOM pPa3IMdaTh CIOBECHYIO (OpPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOEe BbIpaXE€HUE U YCIOBUS (TpaHULlbl, 0071acTH) IPUMEHUMOCTH;

OTIpEeNeNATh HAaINpaBJICHHE BEKTOpPa WHIYKIMM MAarHUTHOTO IIOJII TPOBOJHHUKA C TOKOM,
cuisl AMniepa u cuisl JlopeHna;

CTPOUTh U OIIUCHIBATh U300pakeHNe, CO3/1aBaeMO€e MIIOCKUM 3€pPKaJIoM, TOHKOH JIMH301;

BBITIOJTHATh  OKCTIIEPUMEHTHI 110 HCCIEJOBAHUIO (U3WYECKUX SIBICHHH M TIPOLIECCOB C
WCTIOJIb30BAHNEM TIPSMBIX, M KOCBEHHBIX H3MEPEHUI: MIPH 3TOM (popMyIHpoBaTh npodiemy/3agady o
TUTIOTE3y y4eOHOTO DJKCIEpPUMEHTa, COoOMpaTh  YCTAaHOBKY W3 MPEIOKEHHOTO 000PYIOBaHUS,
MIPOBOJIUTH OTIBIT U (HOPMYITHPOBATH BHIBOJIBI;

OCYIIECTBIISITh MPSIMbIE M KOCBEHHBIE M3MEpeHUs (PU3MUECKMX BEIWYHMH, TIPU 3TOM BBIOHpAThH
ONTUMAITLHBIA CIOCO0 HM3MEpPEHHsI W WCIOJIb30BaTh HM3BECTHBIE METOMBI OIEHKU IOTPEUTHOCTEH
U3MEPEHUN;

HCCIIEI0BAaTh 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH C MCIIOJIb30BAaHUEM IPAMBIX U3MEPEHHI: MpH
3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBAThH Pe3y/IbTaThl MOJYYEHHOHN 3aBUCUMOCTH (PU3HUECKUX
BEJIMYUH B BUJIE TaOIUI] U TPapUKOB, AeTIaTh BHIBOJBI IO PE3YJIbTATAM UCCIIEOBAHUS;

coOmo1aTh TpaBuiia 0€30MacHOrO TPpyJa NMPH MPOBEICHUU HCCIEAOBAaHUN B paMKax yueOHOTO
AKCTIIEPUMEHTa, Y4eOHO-MCCICIOBATEIbCKOH H  TPOCKTHON  JESITEIBHOCTH C HCIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOUCTB M JIA0OPATOPHOTO 000PYI0OBAHHUSI;

pemaTh pacuéTHhIC 3a/la4ud C SBHO 33JaHHON (PU3MYECKOW MOJEINBIO, MCIOJB3YS (U3NUYECKUE
3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHAJIN3a YCIOBUS 3a7a4ll BHIOUPATh (PU3HUECKYIO MOJIEIb, BBIICISATh
(bu3nveckre BeTUIUHBI U GOPMYIIbI, HEOOXOMMEBIE Isie€ pElIeHuUs, IPOBOIUTH Pacu€Thl U OLICHUBATh
peaTbHOCTh MOJYYSHHOTO 3HAYCHUS (PU3NICCKON BEITHUNHBL;

pemaTh KayeCTBEHHBIC 3aJadd: BBICTPAMBATh JIOTHUECKH HETMPOTUBOPEYUBYIO IICTIOYKY
paccyKJIeHHUI ¢ ONOPO HA U3YYEeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (PU3HUYCCKHE SIBIICHHUS;

WCIIOJIb30BATh MPHU PEHICHUN YUEOHBIX 3a/1a4 COBPEMEHHbIC HH(POPMAITMOHHBIC TEXHOJIOTHH IS
MOKWCKA, CTPYKTYPHUPOBAHHSI, WHTEPIPETAMA M TPEACTABICHUS y4eOHOW W HAYYHO-TIOMYJISPHOU
WHPOPMALIUH, TOJYYCHHOW W3 Pa3InYHBIX MCTOYHHKOB, KPUTUYECKH aHAIM3HPOBAThH IOTYy4aeMYIO
nHpopMaIuo;

OOBSICHATh TPHHIUIBI JCHCTBUS MAaIllMH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inuyvaTh
yCIOBUS UX O€30MaCHOTO MCTIOIH30BAHMSI B TOBCEIHEBHOM KU3HM;

MPUBOJIUTh TpPUMEPHl BKIAJa POCCHUCKHUX U 3apyOeKHBIX YYEHBIX-(PU3UKOBB pa3BUTHE
HayKH, B 00bSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKUU TEXHOJIOTHIA;

UCIOJIb30BAaTh TEOPETHUYECKHE 3HAaHUS 1O (U3MKEe B TOBCEAHEBHOW  JKU3HU JUIA
obecrieueHrs 0€30MACHOCTH MPHU OOpalieHuH ¢ NpudopaMy M TEXHUYECKUMHU YCTPOMCTBAMH, ISt
COXpPaHEHUS 3I0POBbS U COOIIOACHUS HOPM SKOJIOTHUECKOT0 MOBEACHUS B OKPYKAIOIIEH cperie;

paboTaTh B TpyIIE C BBHIMOJHEHHEM pA3JIMYHBIX COIMATBHBIX POJIEH, IUIAHUPOBATH PabOTy
TPYIIBI, PAllHOHATBHO PACHPEENaTh O0S3aHHOCTH U TUIAHUPOBATh JCSITENLHOCTh B HECTAaHAAPTHBIX
CUTyallusiX, aJeKBaTHO OLIEHWBaTh BKJIAQJ KaKJIOTO U3 YYACTHUKOB TPYINBl B pEHICHHUE

paccmarpuBaeMoit POOIEMBL.
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10 KJIACC
Ne Haumenosanne KonunuectBo OCHOBHBIE BH/IbI IEITEILHOCTH
- IIporpammHoOe conep:xaHue AR
/i Pa3lenoB ¥ TeM 4acoB 00yJaroIIHIXCsl

y4eOHOro mpeamera

Pa311e.11 1. ®usukau METOAbLI HAYYHOI'0 IMMO3HAHUSA

11 dusuka u MeToabI 2
HAY4YHOT'O IO3HAHUS

®uzuka — Hayka O TpUPOJE.
HaquLIe METOAbI IIO3HAaHUA
OKPYXKAaroIero Mupa.

Ponsb sxcnepumenTa U TEOpUU

B MpoIiecce O3HAHUS TPUPOJIBL.
DKCIIEPUMEHT B (hU3HKE.
MogaenupoBanue GU3NICCKUX
sIBJIEHUH U TipoiieccoB. HayuHbie

runoTe3bl. GU3NIECKHE 3aKOHbI HUTCOPHHU.

['paHuIIBI IPUMEHUMOCTH (HU3NIESCKUX
3aKOHOB. [IpUHITNIT COOTBETCTBHS.

Pons u mecTo Gusnku

B ()OPMHPOBAHNY COBPEMEHHONHAYIHON
KapTUHBI MUDA,

B [IPAKTUYECKOH AESITEILHOCTH JIIOJEH

W3yuyeHne HayuHBIX (AMIUPUYECKUX U
TEOPETUIECKUX ) METOJIOB TTO3HAHMS
OKPYXKAIOIIEro MUpa.

OO06cyxaeHue rpanuI] IPUMEHIMOCTH
(U3NYECKHUX 3aKOHOB M TEOPHI.

PaGora B rpytme mo moaroToBKe

KOPOTKHX COOOIIEHUN O POJTA U MECTE(PU3UKH B
HayKe U B IPAKTUYECKON JESITEIbHOCTH JIIOJIEH.
JleMOHCTpaIisl aHAJIOTOBBIX ¥ U(POBBIX
W3MEPUTENBHBIX TPHOOPOB, KOMITHIOTEPHBIX
JTATIUKOB.

OcBoeHHE OCHOBHBIX IPHEMOB PabOTHIC
rudpoBoit mabopaTopueit o puznke

Uroro no pazneny 2
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Pa3znen 2. Mexanuka (184)

2.1

Kunematuka

Mexanuueckoe IBUKEHHE.
OTHOCHUTEIHHOCTh MEXaHUYECKOT'O
nBrxennsa. Cucrema orcuéra.
Tpaexropus.

[lepemerienne, cKkOpocTh (cpenHss
CKOpPOCTb, MTHOBEHHAsI CKOPOCTh) U
YCKOpEHUE MaTepUAIbHON TOYKH, UX
IMPOCKIIMU Ha OCHU CUCTEMBI

koopauHaT. CloxeHne

MepeMEILEHUN U CII0KEHUE

CKOpOCTEH.

PaBHOMEpPHOE 1 paBHOYCKOPEHHOE
MPSAMOJIUHENHOE ABUKEHHUE.

I'paduku 3aBHCUMOCTH KOOPAUHAT, CKOPOCTH,
YCKOPEHHUS, IyTH U TIepEMeIIeHs
MaTepHaTbHON TOUKHOT BPEMEHH.
CroOomHOE TIasieHne. Y CKOpEHHE
CBOOOITHOTO TaJICHHUS.

Kpuonuneitnoe apukenue. J[puxeHue
MaTepuaIbHON TOYKH IO OKPYKHOCTH C
ITOCTOSTHHOM TTOMOJTYJTIO CKOPOCTEIO.
VYriaosas

CKOPOCTb, JJUHEWHAs CKOpOCTh. [lepuoa u
4acToTa oOpalieHus.

LlenTpOocTpeMUTENBEHOE YCKOPEHHE.

TexHuueckrue ycTporucTBa u

[IpoBeneHune akcriepUMeHTa: U3yUeHHE
HEpaBHOMEPHOT'O IBUKEHUS C LIEIbIO
oTpeneneHrss MTHOBEHHON CKOPOCTH;
MCCIIEZIOBAHNE COOTHOILIEHHS MEXAY MYTAMH,
IIPONJIEHHBIMU TEJIOM

3a TI0CIIEeZI0BATENbHEIE PABHBIE

MIPOMEXYTKH BPEMEHU TIPH
PaBHOYCKOPEHHOM JIBUYKEHUH

C HAYaJIbHOW CKOPOCTBIO, PAaBHOW HYJIIO;U3Y4YECHHE
JIBIDKEHUS [TAPHUKa B BSI3KOW JKUIKOCTH; U3YICHUE
JIBUKEHUS Tela, OpOIIEHHOTO TOPH30HTAIIBHO.
OO0BsICHEHNE OCHOBHBIX MTPUHITUTIOBICHCTBHS
TEXHUYECKUX YCTPOMCTB, TAKHX KaK:
CIIUJOMETP, IIEMTHBIE U PEMEHHBIC TIEpeIaun
JIBUKEHUS; U yCIOBUH MX O€30MacHOTrO
WCIIOJIb30BAHMS B TOBCETHEBHOM

KHU3HU.

Pemienne pacu€rHpIx 3a/1a4 ¢ IBHO

3aaHHON (YH3UICCKON MOJICITHIO

C HCITONTb30BaHUEM OCHOBHBIX (popMy
KHHEMATHKH.

[Toctpoerne w  a”amm3  TpadUKOB
3aBUCAMOCTEH KHHEMATHYECKUX BETHYUH

OT BpeMEHHU

U1l pPAaBHOMEPHOT'O
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MPaKTUYECKOE IPUMEHEHHUE: CITUIOMETD,
JIBUSKEHUE CHAPSIAOB,IEHBIE U pEMEHHBIE
nepeaavu

1 PaBHOYCKOPCHHOI'O HpﬂMOJ’IHHGﬁHOPOZLBH)KGHHﬂ.

PacnoznaBanue Gpu3nvecKux SBICHUNB
YUEOHBIX OMBITaX U OKPYKAIOIIEH KUIHH:
PaBHOMEPHOE U

PaBHOYCKOPEHHOE MPAMOJIMHENHOE
JBWKEHHE, cBOOOTHOE MaIeHHE TEl,
JIBUKEHHE TI0 OKPY>KHOCTH.

Omnncanne MEXaHUIECKOr O JABUXXCHHS C
HUCIIOJIb30BAHUEM (1)I/I3I/I‘IGCKI/IX BCIIMYUH:
KOOpJMHATA, IIyTh, IEPEMEILEHUE, CKOPOCT,
yckopernne. Pabora B rpynmax mpu
IIJIAaHUPOBAHUM,IIPOBECACHUN U NHTCPIIPETALIUN
PE3YJIBTATOB OIBITOB U aHAJIN3E
JOITOJTHUTCIIbHBIX HCTOYHUKOB

HH(OPMAIUH 10 TEME

2.2

Jnaammka

IIpuniun orHOCUTENBbHOCTH [ anues.
IlepBeiii 3akoH Hrrotona. MHepiinaabHbie
cuctembl orcuéra. Macca tena. Cuna.
IIpunuun cynepnosuuuu cui. Bropoi 3akon
HeroToHa 111 MaTepUAIbHON TOUKHU.

Tperuii 3akon Herotona asns

MaTepUAThHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUSI.
Cuna tspxectu. Ilepas

KOCMHUYCCKAA CKOPOCTh.

CpaBHEHHE MacC B3aUMOJCHCTBYOIIUXTE.
W3yuyeHne 3aBUCUMOCTH CUJIBI YIIPYTOCTH OT
nedopmanyy; cpaBHEHUECUIT TPEHHS MTOKOSL,
Ka4yeHUs U

CKOJIB)KEHHSL.
OO0nbsacHenne HeBecoMocTH. [IpoBenenne

IKCIICPUMCEHTA: UCCICAOBAHUC 3aBUCHUMOCTU CUJI

YIIPYrOCTH, BO3HUKAIOLIUX B IPYKUHE

" pE3NHOBOM 06pa3ue, OT UuXx
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Cuna ynpyroctu. 3akoH I'yka.Bec

Tena.

Tpenue. Buas! Tpenus (moxos,
CKOJIbYKEHHUSI, KaueHUSI).

Cuna tpenus. Cyxoe TpeHue.

Cuna TpeHus CKOJIBKEHUS U CUTIATPEHUS
nokost. Koadduruent tpenns. Cuna
COIIPOTHUBJICHUA NIPH IBIKEHUH Tela B
KUIKOCTH MJTH Ta3e.

[loctymarensHOE 1 BpalaTenbHOe
JIBUKEHUE a0COIOTHO TBEPIOrO Tea.
MoMEHT  CWiIbl  OTHOCHUTEIBHO  OCH
BpalllEHHUS. Ilneuo  cuiml VYciaoBus
paBHOBecHUs TBEPAOrO TENA.

TexHuueckue ycTpoicTea u

IIPaKTUYECKOE IIPUMEH CHUE:

HOJIMUITHUKY, IBUKEHHUE

UCKYCCTBEHHBIX CITyTHUKOB

nedopmanyu; u3ydeHue IBHKeHs Opycka mo
HaKJIOHHOM IMJIOCKOCTH; UCCIIEIOBAHNE
YCIIOBHI PaBHOBECUSITBEPOTO TeNa,
MMEIOIIETO OCh BpAIeHUSI.

O0mBsicHeHrEe 0COOEHHOCTEH paBHOMEPHOT'0 U
PaBHOYCKOPEHHOT OIPSIMOIIMHENHOTO
JIBYDKEHHSI, CBOOO/THOTO TTaIeHUs! TEIl,
JIBUKEHUATIO OKPYXXHOCTH Ha OCHOBE 3aKOHOB
HrroToHa, 3aKOHA BCEMUPHOTO TATOTEHUS.
OO0BbsICHEHNE OCHOBHBIX TPUHITUTIOB/ICHCTBHSI
ITOAIIUITHUKOB U UX

IMPAKTUYCCKOI'0 IPUMECHCHU .

OO0ObscHEeHHE JABUXXCHUS UCKYCCTBEHHBIX
CITyTHUKOB.

Pemienne pacu€rHpIx 3a/1a4 ¢ IBHO

3aJlaHHON (hHU3UYECKON MOICIIBIO

C UCITONb30BaHMEM OCHOBHBIX 3aKOHOBH (popMyIT
JTUHAMHKH.

Pacno3naBanue Gpu3ndecKux SABICHUHB
Y4eOHBIX OMBITAX M OKPY KAFOIIEH

JKA3HU: HHEPITUS, B3aUMOJICHCTBHE TEIT.
AHanmn3 (QU3NIECKUX MPOIIECCOB H

SIBIICHUH C UCIIOJIb30BAHHUEM 3aKOHOB U

IIPUHIUIIOB: 3aKOH BCEMUPHOT'O
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tsarorenus, 1, II u III 3akonpl HeroToHA, MpuHLMIT
CYNEpPHO3ULIMK CHJI, HPUHIUII PABHONPABHOCTH
HWHEPUHATBHBIX

CHUCTEM OTCUETa

2.3

3aKOHBI COXpaHEHUS B
MeXaHHKe

Nmmynsc MaTepranbHONW TOUKH (Tena),
CHUCTEMBI MaTepUATBHBIX TOUEK. IMITyIIbC
CHJIBI M I3MEHEHUEHMITYJIhCa Tella. 3aKOH
COXpaHEHUS UMITyJIbca. PeakTuBHOE
nBrokenne. Padora criabl. MOIHOCTE CHIIBL.
Kuneruueckast s3Heprus MaTepruaibHON
ToukH. TeopeMaod m3MEeHEHUH
KUHETUYECKON SHEPTHUHU.

IloreHuunanbHasg SHEpPrusl.
TloreHunanbHas 3HEPTUS YIPYTO
ne(hOpMUPOBAHHOMN HPY>KUHBI.
IToTenmnmanpHas SHEPTHS Teaa BOIM3H
moBepxHOCTH 3emin. [loTeHInansHbIe 1
HEMOTCHINATbHBIC CHITBI. CBI3bPabOTHI
HEOTSHIHAIbHBIX CHIJIC H3MEHECHHEM
MEXaHUYECKON SHEPTUU CUCTEMBI Tel.
3aKk0H COXpaHEHUS MEXaHUIECKOU
SHEPruH.

VYupyrue u Heynpyrue

[IpoBenenune skcriepUMeHTa: U3ydeHUE
a0COJIFOTHO HEYIPYroro yaapa

C MMOMOIIBIO IBYX OAMHAKOBBIX HUTAHBIX
MasITHUKOB; MCCIIEZIOBAHUECBSI3U PAOOTEHI

CHUJIBI C N'3MEHEHUEM MeXaHWYECKOU OHEPruun
Tena

Ha MPUMEPE PACTHKEHHS PE3SHHOBOT OKT'yTa.
Omenka  aOCONMIOTHBIX M OTHOCHUTEIBHBIX
MOTPENTHOCTEH U3MepeHNH (PU3NIECKUXBETUIHH.
Penienne pacu€rHpIx 3a/1a4 ¢ IBHO

3aJlaHHON (hHU3UIECKON MOIECIIBIO

C UCITONTb30BaHMEM OCHOBHBIX 3aKOHOBH (popMyI
JTUHAMHKH W 3aKOHOB COXPaHEHHSI.

Penrenre kauecTBEeHHBIX 3aa4

C OMOPOW HAa U3yUYCHHBIC B pasJieie
«MexaHWKay 3aKOHbI, 3aKOHOMEPHOCTHH
(bH3UIeCKHe SBICHUS.

Onucanue MEXaHUYECKOTO TBUXKECHHSI C
UCTOJIb30BaHUEM (DU3UIECKIX BEITUIHH:
UMITYJIBC TENa, KHHETHYECKast SHePTHs,
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CTOJIKHOBEHHS.
TexHu4eckne yCTponCcTBa 1
IIPaKTUYECKOE ITPUMEHEHUE!
BOZOMET, KOIIEP, NPYKUHHBIN
IIACTOJIET, IBUKEHHUE PAKET

MOTEHLIMAJbHAS SHEPT s, MeXaHn4YecKaspadoTa,
MeXaHWYecKasi MOIIHOCTb.

Amnanmu3 GU3NYECKHUX MPOLECCOB U SBJICHUI C
UCIIOJIb30BAHUEM 3aKOHA

COXpaHEHHs] MEXaHUYECKOM dHepriu,3aK0Ha
COXpaHEHUS UMITYJIbCA.

OOBsicHEHE OCHOBHBIX TPUHIIUTIOB JIEHCTBUS U
MPAKTHYECKOT0 MTPUMEHEHUS TEXHUIECKUX
YCTPOMCTB,TAaKMX KaK: BOJOMET, KOIEP,

IIPY>KUHHBII IUCTOJIET.

OObsacHeHne [OBM)KEHUS paKeT C OMOpOi Ha
HN3YUYCHHBIC QJHSI/ILICCKI/IG BCIIMYMHBI HW 3aKOHBbI
MEXaHUKH.

Hcnons3oBanue TpH MOJTOTOBKE COOOIICHHN

O MPUMEHEHUHU 3aKOHOB MEXaHUKH

COBPEMEHHBIX WH(POPMAITHOHHBIX TEXHOIOTHH

JUIsl TIOUCKA, CTPYKTYPUPOBAHUS,

VMHTEPIPETAUU U IPEACTABICHUS

nHhOopMaIiy, KpUTHIECKUI aHaIN3

nomy4daemon nHbopmaryu [IpoBenenne
KOCBEHHBIX U3MEPEHU I, NCCIIE0BaHUMN
3aBUCHMOCTEN (DH3MUECKUX BEIHYHUH,

MIPOBEPKA

MPEATIOKEHHBIX TUIIOTE3
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Paznen 3. MosekyasipHasi pusuka u TepMoguHamMuKa ( 24 )

3.1

OcHOBBI
MOJIEKYJISIPHO-
KUHETHYECKON TEOpUU

9

OCHOBHBIE MTOJIOKEHUS MOJIEKYIISIPHO-
KHHETHYECKOU TCOPUHU U UX ONBITHOC
ob0ocHoBaHue. BpoyHOBCKOE JABKEHUE.
Huddysus.  Xapakrep  ABMKECHUS |
B3aMMOJEHCTBHUS YacTHI] BemecTBa. Mojenu
CTPOEHHS ra3oB,

JKUJIKOCTEW U TBEPABIX TEN U

00BsSICHEHH € CBOICTB BEIIeCTBa

Ha OCHOBE 3THUX Mozeiel. Macca upasmepbl
Monekyin. KomndecTBo BemecTa.
ITocrosinnas ABoranapo.TemnoBoe
paBHOBecHe.

Temneparypa u e€ usmepenue.lllkana
temneparyp Lenscus. Monens

U/I€AJIbHOTO rasa.

OcHOBHOE YpaBHEHHE MOJIEKYJISIPHO-
KUHETUYECKONTEOPUH UJI€aIbHOrO

rasa.

AOGconroTHas TeMIepaTypa Kak MepacpeaHei
KUHETUYECKOM SHEPTUH TEIIOBOIO IBH)KEHHS
YyacTull rasa.

IlTkana temnepatyp KensBuna.l'a3oBbie
3aKOHBL. Y paBHeHUE MeHeneeBa—
Knanetlipona.

3akon JanpToHa. M3onporeccsl

[IpoBeneHue sKkCrIepUMEHTA:

OTIpenieNeHre MacChl BO3ayXa

B KJIACCHOM KOMHAT€ Ha OCHOBE U3MEpEHUI
00bEMa KOMHATEI, JaBJICHUSH TEMIIEPaTyphl
BO3/yXa B HEH; UCCIIEIOBAaHUE 3aBUCHMOCTH
MEXy IapaMeTpaMH COCTOSHUS pa3peX eHHOT'O
rasa.

Onenka  aOCONIOTHBIX W OTHOCHTENBHBIX
MOTPENTHOCTEH U3MepeHNH (PU3NIECKUXBETUIHH.
OO0BsICHEHNE OCHOBHBIX MTPUHITUIIOB JIEHCTBHMA
TepMOMeTpa 1 GapoMeTpa NyCIOBUN UX
0e301acHOro NCIOIH30BaHUS B TOBCETHEBHON

JKHU3HU.

PacniosnaBanue GU3NIECKUX SIBICHUIB

y4eOHBIX OMBITAX U OKPYXKAIOIIeH KU3HU:
muddy3us,, OpOyHOBCKOE IBUKCHHUE.

Onucanne TEMUIOBBIX SBJICHUU C
WCIIOIH30BaHUEM (DU3UUECKUX

BEIMYWH: JABJICHUE T'a3a, TEMIIePaTypa,CpeIHsIsI
KHHETHYECKast YHEPTHs XaOTUIECKOTO IBIKEHIS
MOJIEKYI,

CpemHEeKBapaTUIHAS CKOPOCTh

28



denepanbHas pabouas nporpamma | dusuka. 10—11 kimaccsr (0a30BbIi YPOBEHD)

B HJICaJIbHOM Ta3e C MOCTOSHHBIM
KOJINYECTBOM BEILIECTBA.

I'paduueckoe mpencrasieHue
U30IPOLIECCOB: H30TepMa, H30X0pa,u3obapa.
TexHuueckue yCTpOICTBa 51
MPaKTUIECKOe MpUMEHEHHE:
TepMOMETp, OapoMeTp

MOJIEKYJI.
AnHanu3 GU3NIECKUX MPOLIECCOB USBICHHIMA
¢ ucnoar3oBanueM MKT,ra30BbIX 3aKOHOB,
CBSI3U CPEHEN KUHETUYECKOU SHEPTUHU
TEIJIOBOT'OJIBUKEHUST MOJIEKYII C
a0CONIOTHOMTEMITEPATYPOH.

Penienne pacu€THbIX 337124 C SIBHO
3aJIaHHON (PU3UUECKON MOJIEIBIO

C HCIIOJIB30BaHHEM OCHOBHBIX
nonoxxenuit MKT, 3akoHOB 1 popmy
MOJIEKYJISIPHON (PU3UKH.

PaGota B rpymnmnax npu riiaHUpOBaHHH,
MIPOBEJICHUN U HHTEPIPETAIH PE3YIIbTATOB
OITBITOB U aHAaJIM3€ JIOMOJTHUTENbHBIX
HCTOYHUKOB

HH(OPMAIUH 10 TEME

3.2

OCHOBBEI
TEPMOTUHAMUKA

10

TepmonuHaMuueckasi cucTema.
Buytpennsis sHeprus
TEPMOAMHAMUYIECKOIN CHCTEMBI UCTIOCOOBI
€€ U3MECHEHHSL.

KonudecTBo TEMIOTH U padora.
BHyTpeHHss1 SHEPTUs OTHOATOMHOTO
UjeaNbHOro raza. Busl Teronepenayu:
TETJIOMPOBOIHOCTh, KOHBEKIIUS, H3ITyUCHHUE.
YV nensrHas

TEIIOEMKOCTD BEILIECTBA.

IIpoBeneHue dKCIEpUMEHTa: U3MEPEHUE YIENbHON
TEITIOEMKOCTH BEILECTBA.

Onenka  aOCOMIOTHBIX W OTHOCHUTENBHBIX
MOTPENTHOCTEH U3MEPEHNH (PU3NICCKUXBETUIHH.
Nzydenune Mmonenelr mapoBoi TypOWHBL IBUTATEIS
BHYTPEHHETO CTOPAHUSI, PEAKTUBHOIO ABUTATEIS.
OObscHeHNE TPUHIIATIOB JISHCTBUS U

YCIIOBHI 0€30I1aCHOTO MCIIOIB30BAHHUS
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KonugecTBo TemnoTsnpu

Terionepeaaye.

[NonsiTre 06 agnadaTHOM npouecce.llepBbiit
3aKOH TEPMOJMHAMUKH.

IIpuMeHnenue nepBoro 3aKkoHa
TEPMOJITHAMUKH K H30IPOLIECCAM.
I'paduueckas naTEpnperalys paboThI rasa.
Bropoli 3aK0H TEpMOJMHAMHUKH.
HeoOpatumocTs npoiieccoBB

npupoze.

Tennobie MammHbL. [IpuHIAIIBL

JleﬁCTBPISI TCIIJIOBBIX MAIINH.
IIpeobpazoBaHus SHEPTUIB

TCIIJIOBBIX MAIlIMHAX.

KoadduiimeHT 1M01€3H0r0 e CTBUTEIIIIOBOM
MAIIHHBI.

Huxkn Kapho u ero xoadduiment
IIOJIE3HOTO AEHCTBUSI.

DKOJOTHYECKHE TPOOTIEMBI
TETUIOIHEPTeTUKH.

TexHu4ecKkrue yCTponCcTBa U

MIPAaKTHYECKOE IIPHMEHEHHE:

JIBUTATeNb BHYTPEHHETO CrOPaHNUs,0BITOBOM
XOJIOJUIIBHUK,

KOHJAHUIITHOHED

B TIOBCEJHEBHOW  JKHU3HU
BHYTPEHHETO Cropasus,

JBUTATENS
OBITOBOTO
XOJNOAUIBHUKA, KOHIUIIOHEpPA.

Ornucanue CBOMCTB TEN U TEIUIOBLIX SIBJICHUI

C UCIIOJIb30BaHUEM

(U3NUECKHNX BEIMYHH: IaBJICHUE Ta3a,
TeMIepaTypa, KOMMYECTBO TEIJIOTHI,
BHYTpPEHH:Is 9HEpTHUs, pabora rasa.

Penienue pacy€rHbIX 3a4a4 C SIBHO

3aJJaHHON (hPU3UYECKON MOCIIBIO

C UCTIOJIb30BAaHHEM OCHOBHBIX 3aKOHOBU (OPMYIT
MOJIEKYJISIPHON (QU3UKH U TEPMOTMHAMUKH.

Pemenne xauecTBEHHBIX 3a1a4

C OIOpOIi Ha U3yUYEHHBIE B pasJieie
«MornekynspHas QU3UKa 1
TEPMOITHAMHUKAY 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NUECKIE
SIBIICHUSI.

Pabora B rpynmax mpu aHaim3e
JIOTIOJTHUTENTLHBIX HCTOYHUKOB
nH(pOpMAaITHH IO TeMe
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3.3

ArperatHble

COCTOSIHUS BEILECTBA.
@da30BbIe ITEPEXOABI

ITapoo6pa3oBaHue U KOHIEHCALUSL.
Hcnapenue u xumenue.

AOCOIIOTHAST ¥ OTHOCHUTENIbHAS BIAKHOCTD

Bo3nyxa. HacellieHHbllinap. Y neiapHast

TEIJI0Ta MapooOpa3oBaHus. 3aBUCUMOCTD
TEMIIEPATypbl KUIIEHUSI OT JaBiieHus. TBEproe
teno. Kpucrammyeckue u aMmopdHbIe Tena.
AHU30TpOMNHS CBOMCTB KpUCTAILIOB. JKuakue

Kpuctayuibl. CoBpeMeHHbIe

Marepuaiibl. [1naBnenue u
KpUCTAJUTH3AN. Y IeNTbHAS TEIUI0Ta
rutaBneHus. Cyomumarusi.

YpaBHeHUE TeII0BOro 6ananca.
TexHu4eckre yCTponCcTBa 1
MIPAKTUYECKOE IIPUMEHEHHE: TUTPOMETP
U IICUXPOMETD,

KaJIOpUMETD, TEXHOJIOTUHU
MTONTyIEHUS COBpPEMEHHBIX
MarepuajoB, B TOM YHCIE
HaHOMAaTepHaJoB,

1 HAHOTCXHOJIOI'MH

IIposenenue
OTHOCHUTEIBHOHN BIaKHOCTH BO3yXa.

Orenka a0COIIOTHBIX u OTHOCHUTEJILHBIX

MOTPEITHOCTENH N3MepeHH (PU3UUIECKIX BETNYHH.
N3ydenue cBOICTB HACHIIIEHHBIXIAPOB,
CIIOCOOOB M3MEPEHHUSI BIAKHOCTH

HaOumroienrie kurneHus npu

MTOHWYKEHHOM JIaBJIEHUH, HarpEeBaHUH
TUJTaBJIEHUS] KPUCTAITHYECKOrO BEIECTBA.
OOmBsicHEHNE TPUHITUIIOB IEUCTBYS U YCIOBHUIM
6€3011acHOr0 HCITOF30BAHMUSB MTOBCEAHEBHOM
KU3HU TUTPOMETPA, ICUXPOMETPa,

KaJIOpHIMETpA.

N3ydenune TeXHOIOT WA MTOTy4YEeHUSI COBPEMEHHBIX
MaTepHaJIOB, B TOM YHCIEHAHOMATEPUAJIOB.
Penienne pacu€rHpIx 3a/1a4 ¢ IBHO

3aJlaHHON (hHU3UYECKON MOIECIIBIO

C HCIOJIb30BAHUEM YPABHEHHUS

TEIUIOBOTO OasiaHca.

Pemenne xadecTBEeHHBIX 3a1a4
C Ol'[OpOfI Ha U3YYCHHBIC 3aKOHBI,

3aKOHOMEPHOCTH U (hM3NUECKUESIBIICHUS

10 TEMCE.

SKCIICPHUMCHTA: HU3MCPCHHEC
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PacnoznaBanue Gu3N4eCcKUX SBICHUNB
YUEOHBIX OMBITaX W OKPYKAIOIIEH KU3IHU:
nedopmarivs TBEPABIX Tell, HAarPEeBaHUE U
OXJIaXKJICHH € TeJl, N3MEHEHHNE arperaTHhIX
COCTOSIHUM

BEIIIECTBA U OOBSICHEHHE X Ha OCHOBE3aKOHOB U
(bopMyn MOJNEKYIISIPHON (DU3HKH.
Hcnons3oBanune HHPOPMAIOHHBIX
TEXHOJIOTUU )T TIOMCKA,

CTPpYKTYpHUPOBaHUs, HHTEPIIPETALIUN U
MpEACTaBJICHUA I/IH(bOpMaIII/H/I IIpy IMMOJATOTOBKE
COOOIIEHN 0 TPUMEHEHNN3aKOHOB
MOJIEKYJISIPHON (QH3UKH U TEPMOJMHAMUKHU B
TEXHUKCE

" TCXHOJIOTHUAX

Pa3zngen 4. DnextpoauHamuka (22 1)

4.1

OJeKTpocTaTuKa

10

DNIeKTpU3aMUS TeNI. DICKTPUICCKHI3aPsI.

JIBa Bua IEKTPHYECKUX 3apPSJIOB.
IIpoBogHUKY,

TUDIIEKTPUKH U TTOTYITPOBOIHUKH. 3aKOH
COXpaHEHUS IEKTPUIECKOr03apsiia.

B3aumopeiictBue 3apsioB. 3aKOH

Kynona. ToueuHblil 351EKTpUYECKUN3APSI.

SJIGKTpI/ILI€CKO€ moJIc.

IMpoBenenue IKCIIEPUMEHTA. W3MEpeHHE
ANIEKTPOEMKOCTH KOHJICHCATOPA.
Ornenka  aOCONIOTHBIX W OTHOCHTEIBHBIX

MOTPENTHOCTEH H3MepeHN (PU3NICCKUXBETUIHH.
N3yuyenne npuHIUIIOB JAEUCTBUS

3JIEKTPOCKOIIA, JIEKTPOMETpa,

KOHJIEHCATOPA.

N3y4yenne npuHIUIIOB 1EHCTBUA

32



denepanbHas pabouas nporpamma | dusuka. 10—11 kimaccsr (0a30BbIi YPOBEHD)

Hamnps>k€HHOCTB 3MEKTPUYECKOr OO,
IIpuHLUI Cynepro3ULIUN IIEKTPUYECKUX
nosied. JInauy HanpsKEHHOCTH
3JIEKTPUYECKOT O OIS,

PaGota cui 35eKTpoCTaTHYecKOromnossl.
[Torennuman. Pa3HoCcTh MOTEHIIANOB.
HpOBOJIHHKPI " JUIJICKTPUKU B
3JIEKTPOCTATHYECKOM TIOJIE.
JusnexTpruyeckasi IpOHUIIAEMOCTb.
OnextpoémkocTb. KoHnmencarop.
DNEeKTPOEMKOCTD TIOCKOTO
KOHJIEHCATOpa. DHEPrus

3apsHKEHHOTO KOH/IEHCATOpA.
TexHu4ueckre yCTponCcTBa 1
MPAKTHYECKOE TPUMEHEHHE:
3JIEKTPOCKOII, SJIEKTPOMETD,
3JIEKTPOCTATHYECKas 3aIuTa,
3a3eMJIeHHE FIEKTPOIPHOOPOB,
KOH/ICHCATOp, KOMTUPOBAJIHHBIN
armapar, CTpyHHBII IpUHTEP

1 yCcIIOBUH 0€30MacHOro MPUMEH CHHSIB
MPaKTUYECKON KU3HU,

KOIMMMPOBAJIHOTO alniapaTa, CTpyHHOTOIPHHTEpA.
PaccMmoTtpenune pu3ndecKkinx OCHOBaHUH
3JEKTPOCTATUUECKON 3aIMThI U 3a3eMIICHUS
AIEKTPONPHUOOPOB.

Penienue pacy€rHbIX 3a4a4 C SIBHO

3aJJaHHON (DPU3UYECKOM MOCIIBIO

C UCTIOJIb30BAaHHEM OCHOBHBIX 3aKOHOBU (HOPMYIT
3NEKTPOCTATHKH.

Pemenne xauecTBEHHBIX 3a1a4

C OIIOPOH Ha N3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (bI/ISI/IT-IeCKI/Ie SIBJICHUS
JNEKTPOCTATHKH.

PacniosnaBanue GU3NIECKUX SIBICHUIB
Y4eOHBIX OMBITAX U OKPYXKAIOIIeH KU3HU:
AIEKTPHU3AIHS T,

B3aMMOZIEHCTBHE 3apAI0B M 00BSICHEHNENX Ha
OCHOBE 3aKOHOB 1 ()OPMYII

AIEKTPOCTATHKH.

Omnucanne N3y4eHHBIX CBOHCTB BEIIECTBA U
ANEKTPUYECKUX SIBICHHUIC MCIIOIb30BAHNEM
(hM3UYECKUX BEIWYUH: dIEKTPUUECKIH 3aps/,

HaNpsLKEHHOCTD 3JIEKTPHYECKOr0 MOJIs,
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MOTEHIIHA, PA3HOCTh MMOTEHITHAIOB,
3JIEKTPOEMKOCTb.

AHanu3 QU3nYeCKuX MPOLECCOB HABICHUH

C UCMOJIb30BaHHEM (PU3NYECKUX 3aKOHOB!

3aKOHa

COXPaHEHHUS AIICKTPUIECKOr0 3apsi/ia,3aK0Ha
Kymnona.

Pa6ota B rpynmax npu aHaau3e JOMOTHATEIbHBIX
WUCTOYHUKOB WH(POPMAIIUH U MOJTOTOBKE
COOOIIEHUIO MPOSBJICHUH 3aKOHOB
3JEKTPOCTATUKUB OKPYKAIOIIEH XKU3HU U
IIPUMECHCHUHN

UX B TCXHUKEC

4.2

ITocTosiHHBIM
aneKkTpuyeckuit Tok. Toku
B pa3IMYHBIX Cpelax

12

DNEeKTPUIECKUI TOK. Y CIIOBUS
CYII[ECTBOBAHHUS AJIEKTPHYECKOTO TOKA.
Wcrounnku Toka. Crna Toka.llocTosHHBIH
TOK.

Hanpsixenue.

3axon Oma 15 y9acTKa IelH.
DNEeKTPUIECKOe COMPOTHUBIICHHE.

Y nenpHOE COMPOTUBIICHNE BEIIECTBA.
[TocnenoBarensHOE, TapalIeTbHOE,
CMEIIaHHOE COSMHEHNE TPOBOTHUKOB.

Pabora anekTprudeckoro Toka.
3akon Ixoyns—Jlenua. MomHocTh

QJICKTPHUYCCKOI'O TOKA.

[TpoBeneHne SKCIIEpUMEHTA: U3YYCHUE
CMEIIaHHOTO COETMHEHNUS PE3UCTOPOB;
mmepenne J/[C HCTOUHMKA TOKA U €T0
BHYTPEHHETO CONPOTUBIICHUS; HAOIIO/ICHN e
AIIEKTPOIH3a.

Orenka a0COITFOTHBIX 5 OTHOCHUTEIIBHBIX

MOTPENTHOCTEH H3MepeHNH (PU3NICCKUXBETUIHH.
OO0OBbscHeHNEe TPUHIIAIIOB JISHCTBUS NYCIIOBUN
0e301acHOro NpUMEHEHHsI aMIIepMeTpa,
BOJITMETPA, PEOCTaTa, HICTOYHUKOB TOKA,
3JIEKTPOHATPEBATEIBHBIX U
3JIEKTPOOCBETUTENBHBIX TPHOOPOB,
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DNEKTPOABIIKYIIAS CHIIA U
BHYTPEHHEE COIPOTHRIICHUC
HMCTOYHHKA ToKa. 3akoH Omajs
MOJTHOM (3aMKHYTOI)
anekTpuyueckoit nenu. Koporkoe
3aMbIKaHUE.

OneKTpoHHAas MPOBOANMOCTD TBEPIBIX
METaJIJIOB. 3aBUCUMOCTHCOIIPOTUBIICHUS]

METaJIIOB

OT TEMIIEpaTyphl.
CBepXIIPOBOIMMOCTb.
DIEKTPUIECKUI TOK B BAKyyMe.
CBOIiCTBa DIEKTPOHHBIX ITYIKOB.
IToynipoBogauku. CoOOCTBEHHAS
MIpUMecHasi TIPOBOAUMOCTD
MOJTYTIPOBOTHUKOB. CBOMCTBA
p—nh-niepexona.
[TomympoBOHUKOBEIE TPHOOPHL.
DNEeKTPUYIECKHi TOK B PaCTBOpPax 1
pacrmiiaBax 3JIEKTPOIHUTOB.

DIEKTPONUTHIECKAS TACCOITHAIIHSL.

DIIEKTPOITH3.
DNEeKTPUIECKUI TOK B Ta3ax.
CaMOCTOSITENbHBIN U
HECaMOCTOSATEIBHBIN pa3psi.
Momnus. 1Tnazma.

TexHuueckue ycTpoiicTBa u

TEPMOMETpa COMPOTUBJICHUS, BAKYYMHOT'O JHOJIA,
TEPMHUCTOPOB U (POTOPE3UCTOPOB,
MOJIYIIPOBOHUKOBBIXTNO/IOB, TAIbBAaHUKHU.
Pemienne pacu€THpIX 3a7a4 C SIBHO

3aJJaHHON (hPU3UYECKON MOICIBIO

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOBH (hOPMYII
TeMbl «ITocTOsSHHBIN

3JIEKTPUUYECKUHN TOK.

Pacrio3sHaBaHue GU3NIECKUX SIBJICHUIB

YUEOHBIX OMbITAX U OKPYKAFOIIEH

YKU3HH: DJIEKTPUIECKAs IPOBOAUMOCTE, TEIIOBOE,
CBETOBOE, XUMHUUYECKOE, MATHUTHOE JICHCTBUS
TOKa.

AHanmm3 3JEKTPUIECKHUX SBJICHUN 1 MTPOIIECCOB B
LEMNSIX OCTOSHHOIO TOKAC UCIOJIb30BAHUEM
3aKOHOB: 3aKOH OMa, 3aKOHOMEPHOCTH
MIOCJIEAOBATENBHOIO U NapAJIIEIEHOTO
COEIMHEHUS POBOJHUKOB, 3aKOH
[xoyns-Jlenna.

Omnucanre N3y4eHHBIX CBOHCTB BEIIECTB U
AIEKTPUYECKUX SIBJICHUIC UCIIOIb30BAHUEM
(bHU3UIECKIX

BEJIMYMH: dJIEKTPUUECKUM 3apsij, cuia

TOKa, SJICKTPUICCKOEC HAIIPSIKECHUE,

SJIEKTPHUIECKOEC COIIPOTUBJICHUEC,
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MIPAKTUYECKOE IPUMEHEHHE: aMIIEPMETD,
BOJIbTMETP, PEOCTAT,ICTOYHUKHU TOKA,
JJIEKTpOHATpeBaTeNbHbBIE TPUOOPHL,
JJIEKTPOOCBETUTENBHBIE PHUOOPHI,
TEPMOMETP COMPOTUBIICHHUSI, BAKYYMHBIH
JIOJI, TEPMUCTOPBI H (POTOPE3NCTOPHI,
MOJIYTIPOBOAHUKOBBIN U0,

raJibBaHHuKa

pasHocTh noteHnuanos, J1C, paboratoka,
MOIIHOCTh TOKA.

Hcnonb3oBanue vHGOpMAaIMOHHBIX

TEXHOJIOTUN JJIsI TIOMCKA,

CTPYKTYpUPOBAaHUS, UHTEPIIPETALIUU U
MPECTABIICHUS HH(POPMALIMK MTPH TTOATOTOBKE
COOOIIEHHH O MPUMEHEHUN3aKOHOB ITOCTOSHHOI'O
TOKa B TEXHUKE UTEXHOJIOTUSIX

PeszepBHOE Bpems 2
OBHIEE KOJIMYECTBO 68
YACOB IIO [TPOTPAMME
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11 KJIACC
No Haumenosanue KomugectBo OCHOBHBIE BUJIBI ACATETLHOCTH
= IIporpammHoOe conep:xaHue Sale
/1 pazaenoB U TeM 4acoB 00yJaroIIHIXCsl
y4eOHOro mpeamera
Pa3znen 1. dnekrpoaunamuka ( 11 u)
11 MaruuTHOE€ T0JIE. 11 ITocTosiHHBIE MATHUTBL. [IpoBeneHue sKcriepuMEHTA: U3YyUEHUE

DNeKTpOMarHuTHAS

UHAYKIUSA

B3aumogeiicTBrEe MOCTOSIHHBIX
MarHuToB. MarHuTHOE IoJIe.
Bektop MarHuTHON UHIYKIWH.
IIpuHnum cynepno3unuu
MarHUTHBIX ITOJIeH. JImHum
MarHuTHoW uHAyKuuu. Kapruna
JIMHUM MarHUTHON UHAYKIIUU TIOJIS
TTOCTOSTHHBIX MAarHUTOB.

MarHauTHoOe€ 1oJie MPOBOAHUKA

¢ TokoM. KapTuHa nuHUN HHIYKIUT
MarHATHOT'O TOJIS JJIMHHOTO
MPSIMOT0 MPOBOJHUKA U 3aMKHYTOI'O
KOJIbLEBOTO IPOBOJHUKA, KATYLLKH
¢ TokoM. OnbIT Dpcrena.
B3anmopeiicTBre IpOBOJHUKOB

C TOKOM.

Cuna Amrepa, e€ MOIyIb U
HalpaBJICHHUE.

Cuna Jlopenua, e€ Moynb U
HampasieHue. JBuxeHue

3apH)K€HHOﬁ HaCTHUIbI

MAarHUTHOTO TOJISl KATYIIKH C TOKOM;
HCCIIeIOBAHKE IEHCTBUS IOCTOSHHOIO
MarHuTa Ha paMKy ¢ TOKOM;
HCCIIEIOBAHME SIBJICHUS
3JIEKTPOMArHUTHON WHAYKIUH.

OrneHka abCONIOTHBIX U OTHOCHTEIIBHBIX
MTOTPENTHOCTEH M3MEPEHUH (HHU3MIECKUX
BEJIMYHH.

OO0bsICHEHNE PUHITATIOB ICHCTBUS
YCIIOBH 0€301TacHOTO PUMEH eHHSI
IMOCTOSTHHBIX MarHUTOB,
AJIEKTPOMArHUTOB, JICKTPOIBUTATES,
YCKOpHUTENEH 3JIeMEeHTapHbBIX YaCTHII,
WHIYKIIMOHHOH MEYH.

Pemenne pacy€rHbIx 3amau

Ha IpUMeHeHne (pOopMyIT TeMBbI
«MarHuTHOe 1osne. DIeKTpOMarHuTHas
WHIYKIUSD).

Pelrenre kauecTBEHHBIX 33124

C ONOpOM Ha M3YYEHHBIC 3aKOHBI,

3aKOHOMCEPHOCTHU U (I)I/I3I/I‘16CKI/IG
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B OIHOPOAHOM MarHuTHOM none.Padora
cunel JlopeHua.

SIBiIeHME ANEKTPOMAarHUTHOM
uHaykiuu. 1orox BekTopa

MarHUTHOW MHIYKLUU.

DNEeKTPOABIDKYIIAS CHJIA HHITYKITUH.

3aKOoH 3JEKTPOMarHUTHOMN

nHaykuu Papanes.

Buxpesoe anextpudeckoe noiie.
DNEeKTPOABIDKYIIAS CHJIA UHYKITUUB
ITPOBOAHUKE, NBMIKYHIEMCS IMMOCTYIIATCIIBHO B
OHOPOJIHOM MAarHuTHOM II0JIE.

IIpaBuno Jlenua.

NHayKTUBHOCTD. SIBIIEHHE CAMOUHAYKIUH.
DNEeKTPOABIKYIIASICIIIA CAMONHAYKITHH.
DHeprusi MAarHUTHOTO TTOJIST KATYIIKHC TOKOM.
DNIEeKTPOMArHUTHOE TIOJIE.

TexHuueckue ycTpoicTa u

MPAKTHYECKOE TPIMEH EHUE:

ITOCTOSTHHBIE MarHUTBHI,

3JIEKTPOMAarHUTHI,

3JIEKTPOBUTATENb, YCKOPUTEIH
3JeMEHTAPHBIX YaCTHII,

WHAYKIIUOHHAA N€Yb

sBJIEHUS TeMbl «MarauTHoe noie.
DIEeKTPOMArHUTHAS] UHTYKITUSD).
OmnpeneneHue HapaBIeHUs BEKTOpa
WHAYKIIUKY MarHMuTHOI'O I1OJIA IMPOBOJIHUKA C
TOKOM, CHJIBI AMIiepan cuisl JlopeHna.
PacnoznaBanue Gu3NveCcKuX SBICHUNB
YUEOHBIX OMBITAX W OKPYKAFOIIEH KU3IHU:
B331/IMO,Z[CI71CTBPIG MAarHuToOB, JJICKTpOMarHuTHas
WHAYKILUS, JENCTBUE MAarHUTHOT'O TIOJIS Ha
MPOBOJHUK C TOKOM U JIBMXKYILIUKCS 3apsijl.
AHanu3 3IeKTPOMarHUTHBIX SIBIICHUIIC
WCIIOJIH30BAHMEM 3aKOHA

3JIEKTPOMAarHUuTHOU UHIYKLHH.
Onucannie H3y4eHHBIX CBOWCTBBEIIECTB

u QJICKTPOMArHuTHBIX SIBICHUN C
UCIIO0JIb30BAHUEM

(U3MYECKUX BEMUYNH: WHIYKIMSI MAaTHUTHOTO
noss, cuia Amrepa, cuia JlopeHia,
UHAYKTUBHOCTb KaTYILIKH, SHEPTUs
JIEKTPUYECKOTO U MarHUTHOTOIIOJIeH
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Paznen 2. Konebanus u BoansbI ( 24 1)

2.1

Mexanuueckue u
SJIEKTPOMATHUTHEIE
KOJIEOAHU

KonebaTenpHas cucrema.

CB00OIHbBIE MEXaHUYECKUE

konebanus. apMoHuveckue
koniebanus. [lepuon, yacrora,
aMIUIATy/1a U (ha3a KojeOaHui.
IIpy>KMHHBII MasITHUK.
MartemaTU4EeCKUM MasITHUK.

YpaBHEHHE FrapMOHUYECKUX

konebanwuil. [IpeBpamenne sueprunmnpu
rapMOHHYECKUX KOJICOaHHSIX.
KonebaTenpHbIi KOHTYP.

CBO0OOTHBIE DIEKTPOMATrHUTHBIC
KoIe0aHUs B NACAIBHOM
KoJebaTeTbHOM KOHTYpE. AHATOTUSIMEKTY
MEXaHUYIECKHUMU U
3JICKTPOMAarHUTHBIMH KoneOaHussMu. Dopmyiia
Tomcona. 3aK0H COXpaHEHUS SHEPTUU B
HJeaTbHOM KoJe0aTeTbHOM KOHTYPE.
IIpencraBnenue o 3aTyXarOWUX
KoneOaHusIX. BeIHY X IeHHbIE
MEXaHUICCKUE KOJICOaHHs.

Pe3onanc. BeinyxxeHHBIC
3JIEKTPOMAarHUTHBIE KOIEOaHNUS.
IlepemeHHBI TOK.
CunycouanbHbIN IEPEMEHHBIN TOK.

UccnenoBanue napamerpos

KoJe0aTeNnbHON CUCTEMBI — ITePUOJIa, YaCTOTHI,
aAMIUTUTYIBI U (a3bl

KonebaHuil (Ipy>KUHHBIA 1/HITH
MaTEeMaTHYECKHI MasITHUK).

HaGmonenue 3aTyXarIuXx KOJICOQHHMIA.
Uccnenosanue CBOICTB BBIHYXJIEHHBIX
KOJICOaHHIA.

Habmonenne pesonanca. [Iposenenne
9KCIEPUMEHTA: HCCIIeJOBAHHIE 3aBUCHIMOCTH
MeproIaMalbix KoIeOaHuii rpy3a Ha HUTH
OT JJJIMHBI HUTHU 1 MAaCChI I'py3a;
WCCIIEZIOBaHNE TIEPEMEHHOI0 TOKAB IIEMTH

U3 TI0CJIEI0BATENBHO

COEAMHEHHBIX KOHJICHCATOPA, KATYIIKUH
pe3ucropa.

Onenka  aOCONMIOTHBIX U
MTOTPENTHOCTEH M3MepeHUH (HH3MICCKUX BETTHIHH.
OO0bsacHeHNe MPUHIIATIOB JISHCTBUS NYCIOBUN
0e301acHOro NPUMEHEHHS IJIEKTPUUECKOT O
3BOHKA, [€HEPATOPANIEPEMEHHOr0 TOKA, JINHUH

AJEeKTporepenady.
Pemenne pacy€THBIX 32124 C IBHO

OTHOCHUTCIIBHBIX
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MOIIHOCT TIEPEMEHHOr0 TOKa. AMIUTUTYJHOS
U JICHCTBYIOLICE 3HAYCHHE CUJIBI TOKA U
HanpspkeHus. T pancopmarop.
[Tpou3BoacTBO, nepeaaya u noTpedieHne

3JIEKTPUYECKON SHEPIUU.
OKOJIOTHYECKUE PUCKH

MIPY IPOU3BOJICTBE IEKTPOIHEPTUH.
KynwsTypa ucnons3oBaHus
3JIEKTPOIHEPTUH B IIOBCETHEBHOWKU3HH.
TexHu4eckre yCTponCcTBa U
MIPAKTHYECKOE TPHUMEH EHUE!
3JIEKTPUIECKHUI 3BOHOK, T€HEPaTOp
MEepPEMEHHOr 0 TOKa, JTMHAN
3JIeKTpoIiepenayd

3aJJaHHON (PU3NYECKON MOJIEIBIO

C MCIIOJIb30BAHMEM OCHOBHBIX 3aKOHOBU (hOPMYII,
OIMUCHIBAKOIINX MEXAaHUYECCKUEC U
SJICKTPOMAruiMuTHBIC KOHC6aHI/IH.
Onucanue MEXaHUYeCKUX U
3JIEKTPOMArHUTHBIX KOJICOAHUIC
HUCIIOJIb30BAHUEM (bI/I?,I/I'-IeCKI/IXBeHI/I‘II/IHZ
MEPHOJ] U JaCTOTa

KonebaHui, amrnTyaa u ¢asa
KOJICOaHHH, 3apsi/ ¥ Chjla TOKa

B TapMOHHWYECCKUX JICKTPOMAarHuTHBIX
KOJICOaHMSIX.

Pemenne xauecTBEHHBIX 3ada4

C OIOPOM Ha U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OIUCHIBAIOILUE
MEXaHUYECKHUE U IIEKTPOMarHUTHBIE
KoJie0aHmsl.

PaGora B rpynnax npu riaHUpOBaHUH,
MPOBEICHUN U UHTEPIPETALH PE3YIIbTATOB
OIIBITOB, U AHAJIN3€E AOMOJIHUTENBHBIX
HCTOYHHUKOB

nH(pOpMAITHUH TT0 TEME

2.2

MexaHu4ueckue u
AIEKTPOMArHUTHBIE
BOJIHEI

MexaHuuecKre BOJIHbI, YCIOBUS
pacupoctpanenus. [lepuon.
CKOpOCTh pacpocTpaHeHus U
JuiiHa BonHbL [lonepeunslie n

Nzydenue obpazoBaHus u
pacnpocTpaHeH!s OMEPEYHBIX ’
MPOJOJIbHBIX BOJIH.
Habmonenne otpaxenus
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npoJoJbHEBIE BOMHBI. MHTepdepennys

U nudpakuusIMEeXaHUIeCKUX BOJH.

3Byk. CkopocTh 3ByKa. ['poMKOCTBH 3ByKa.
Bricora TOHA. TemOp 3BYKa.
3HeKTpOMaFHI/ITHI)Ie BOJIHBI.

YcnoBus U3nydeHus
3JIKTPOMAarHUTHBIX BOJIH. B3anmmuas
opueHTanus BekTopos E, B,

V B 3JIEKTPOMarHUTHOM BOJIHE.

CBo¥iCTBa AIEKTPOMArHUTHBIX BOJIH:
OTpakeHUE, MPETIOMIICHHE,

MOJIIpU3ALIMS, mdpakus,
uHTepdepeHus. CxopocTb
3JIEKTPOMAarHUTHBIX BOJIH.

Ikana 3JEKTPOMAarHUTHBIX BOJIH.
IIpumeHeHne 3IEKTPOMarHUTHBIX BOJH B
TEXHHUKE U OBITY.

IIpyHIMIIBI paAUOCBS3U U TEIEBUICHUS.
Pangunonokanus. DneKTpoMarHuTHOE
3arpsI3HEHUEOKPYXKAIOIIEH CPebl.
TexHuYecKkre yCTpoMCTBa U

MIPaKTUIECKOE IPUMEHEHHE:
MY3BIKAJIEHBIE HHCTPYMEHTHI,
YIBTPa3BYKOBasl TMarHOCTHKA

B TEXHUKE U MEIUIINHE, pajap,

Y MIpeNIOMJICHU S, UHTEp(EPESHIIUU U
JUQPaKIIH MEXaHHYECKUX BOJH.
HaGumroieHre CBsI3u TPOMKOCTH 3BYKa MBBICOTHI
TOHA C AMIUIUTYI0U U

4aCcTOTOM KOJICOaHUIA, 3BYKOBOTO

pe3oHaHca.

UccnenoBanue cBOKWCTB

SJICKTPOMArHMTHBIX BOJIH: OTPAKCHUC,
MpeIoMIIEHHE, TIOISIPU3ALINS,

JQpakius, HHTepdepeHIINs.
N3yueHue ycaoBuid U3ydeHuUs
AJIEKTPOMArHUTHBIX BOJTH, B3aUMHOM
opueHTanuu BekTopos E, B,

VB 3HeKTpOMaFHI/ITHOI>'I BOJIHEC.

N3yueHne npuMeHeHus

JJIEKTPOMATHUTHBIX BOJIH B TEXHUKE HOBITY.
OOBsICHEHNE IPUHITATIOB ICHCTBUS HyCIOBUI
0e301macHOro MPUMEH EHUS MY3bIKaTbHBIX
WHCTPYMEHTOB, YIIbTPa3ByKOBOH THATHOCTHKH
B TEXHUKE M MEIUIINHE, paaapa,
paanonpruéMHIIKA, TEIEBU30pa, AaHTEHHEI,
tenedona, CBU-neun. PenmieHne pacyéTHBIX U
KaueCTBEHHBIX3a/1a4 C OMOPOH Ha N3ydIEeHHBIS
3aKOHBI

1 3aKOHOMEPHOCTH, OITHUCHIBAOIINE

41



denepanbHas pabouas nporpamma | dusuka. 10—11 kimaccsr (0a30BbIi YPOBEHD)

paauoNpUEMHHUK, TETIEBU30D,
aHTeHHa, Tenedon, CBY-neun

pacnpocTpaHeHUE MEXaHHUECKIX U
3JICKTPOMArHUTHBIX BOJIH.

Hcnonb3oBanue nHGOpMAaIMOHHBIX
TEXHOJIOTHUM JJIsI TIOMCKA,

CTPYKTYPUPOBAHUS, UHTEPIPETALIUH U
npeicTaBIeHus] HHPOPMALIUU

MIPY MOJITOTOBKE COOOIICHH I

00 HCITOJIb30BaHUH JJICKTPOMArHUTHBIXBOJIH B
TEXHHUKE.

Y4acTue B IMCKyCCUH

00 3JIeKTPOMarHUTHOM 3arpsi3HEeHUH
OKpY>Kalolllel Cpeibl.

PaGora B rpynmax npu IiaHupPOBaHUH,
IMPOBECACHUHN U UHTEPIPETALlUN PE3YJILTATOB
OTIBITOB W aHAJIN3€ AOTOTHUTEIHHBIX
HMCTOYHHUKOB

“H(OPMAIUH 10 TEME

2.3

Onrtnka

10

T'eomerpuueckas OnTUka.

IIpssMonuHelHOE pacIpOCTPAHEHUECBETA B
onHoponHou cpene. JIyu cera. Toueunsblit
HCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHbI OTPAXKEHUS
csera. [loctpoenue

M300paXeHUH B IUIOCKOM 3epKaie.
[Ipenomnenue cBera. 3aKOHBI IPETOMIIEHUS
cBera. AOCOMIOTHBIN

nokasarens npenomienus. [loaaoe

W3y4eHue siBIeHNS IOTHOTO

BHYTPEHHETO OTPAXKEHUs, €ro

MPUMEHEHUS B CBETOBOJIE.

N3yuenune Mmoaeneil MUKpPOCKONa,
TEJIeCcKoIa.

[TonydeHue crekTpa ¢ MOMOIIBIO TPU3MBI U
T pakoHHoN permérku. 3mepenne
MOKa3aTesisl IPEIOMIICHHUSICTEKIIA.
HccnenoBanne cBoiCcTB n300paskeHU I
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BHYTPEHHEE OTpaKeHUE.
IIpenenbHbI yrom OJIHOro

BHYTPEHHETO OTPAXKEHUS.

Hucnepcus cBera. CloXHBIM cOCTaBOEIOro
cBera. LBer.

Cobuparorniue 1 pacCeUBAIOIIUE JIMH3BL.
Tonkas nua3a. DOKYCHOE PACCTOSIHUE U
OITHYECKAas CUJIa TOHKOM JIMH3EIL.
[Tocrpoenue n3o0pakeHUit B COOMPAIOIINX

U paccenBaroluX JUH3aX. POpMyIaTOHKOU
JIMH3EL. Y BEIIMYCHNE, TaBaCMOE JIMH30M.
IIpenensl npUMEHUMOCTH

r€OMETPUYECKON ONTUKH.

Bonnosas ontuka. MaTepdepeHuscaera.
KorepenTHbie HCTOYHUKH.

YcnoBust HAOMIOIEHHSI MAKCHMYMOBH
MHUHUMYMOB

B UHTEp(EPEHIIMOHHOW KapTHHE OT JBYX
cuH(pa3HBIX KOTePEeHTHRIXUCTOYHUKOB.
Hudpakmms ceera. JlndpaknuonHaspenéTka.
YcnoBue HaOMIOAEHNS TIAaBHBIX MAKCHMYMOB
IIPH TAJEHUUMOHOXPOMATHIECKOTO CBETa

Ha Tu(PaKINOHHYIO PEMIETKY.

B JIMH3AX.
OOBsicHEHNE TPUHITUIIOB JCHCTBHS UYCIIOBHI
0e30IMacHOro MPUMEHEHHS OYKOB, JTYIIBI,
¢doroanmapara,

MIPOEKIIMOHHOT 0 anmapara,

MHUKPOCKOIa, TEJIECKOIa, BOJIOKOHHOMONITHKH,
TUGPaKIIMOHHON PENIETKH, MOJIIPOUIA.
Perienne pacu€THbIX 33724 C SIBHO

3aJlaHHON (DPU3UYECKOM MOCIIBIO

C UCTIOJIb30BAaHHEM OCHOBHBIX 3aKOHOBU (HOPMYIT
T€OMETPUYECKON ONTHKH.

ITocTpoenne u onmcanne H300paKeHus,
C03/1aBa€MOT0 IJIOCKAM 3€pPKajioM, TOHKOM
JIMH30H.

Paccmotrpenue npenenoB NpuMEHUMOCTH
TeOMETPUYECKOMONTHKH.

PacnosnaBanue GU3NYECKUX SIBICHUIB OIBITAX
Y OKpY>Kalolller KU3HU: MPSIMOJIMHENHOE
pacIpocTpaHEHUE CBETA, OTPAKEHUE,
MpeJTIOMIICHHE, HHTEePG ePEHITHS, AUPPAKITUSI 1
MOJIApU3ALIMS CBETA, AUCIIEPCHS CBETA.
Nzydenune ycnoBuit HaOIIOACHAS

MaKCUMYMOB U MUHUMYMOB

B MHTEPEPEHIIMOHHON KapTHHE
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Ilonspuzauus ceera. Texuuueckue
YCTPOICTBA UIIPAKTUYECKOE
MIPUMEHEHU E: OUKH, JIyTIa,

(hoTroanmapar, MPOCKIIMOHHBIH

anrnapar,

MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs ONTHKA,
TG PAKIMOHHAS PEIIETKA, TOJISPOU T

OT JIBYX CHH(A3HBIX KOT€PEHTHBIX
HUCTOYHUKOB.

YcnoBue HaOJIIOICHHS TJIABHBIX
MAaKCHUMYMOB IIpU NaJCHUHN
MOHOXPOMATHYECKOTO CBETa

Ha TUGPAKIIMOHHYIO PEIIETKY.
AHan3 ONTHYECKUX ABJICHUNA

C MCIOJIb30BAaHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHEHOTO PAaCcIPOCTPAHEHHSICBETA,
3aKOHBI OTPaKEHMsI CBETA, 3aKOHBI
MPENTOMIICHHS CBETA.

Omnrcanne ONTHYECKNX SIBJIEHUIC
UCIIONIb30BaHUEM (PH3UYECKUX

BEJIMYUH: OKYCHOE PACCTOSTHUE U
OIITHUYECKAs CUJIA JTUH3BI

Paznen

3. OCHOBBI cCIElHAIBLHOI Teop

UM oTHocuTeJbHOCTH (nanee — CTO) (4 4)

3.1

OCHOBBI crIENAILHOM
TEOPHH OTHOCHUTEIbHOCTH

4

I"paHuIIBl TPIMEHIMOCTH

KJIaCCHYECKOM MEXaHUKH.

ITocTynaTel cienuanbHOR TEOpUU
OTHOCHTEIHHOCTH: HHBAPUAHTHOCTHMOIYJISI
CKOpPOCTH CBETa B BaKyyMe, TPUHITHIT
OTHOCHUTEIHHOCTH DWHINTEHHA.

OTHOCHTENBLHOCTD
OJIHOBPEMEHHOCTHU. 3aMeIJICHUEBPEMEHU

" COKpAaIICHUEC NJINHBI.

Pemenne kauecTBeHHBIX 3a1a4

¢ onopo# Ha n3ydeHHsIe mocTynateiCTO.
Hcnonp3oBanue HHPOPMALTIOHHBIX
TEXHOJIOTHH JIs TIOMCKA,
CTPYKTYPHUPOBAHUS, UHTEPIIPETALIIH U

IpeAcTaBIeHUs HHPOPMALUK IPU OATOTOBKE

COOOIIEHNH O TPaHHUIIaX TIPUMEHUMOCTH
KJIACCUYECKOH

MexaHuku U ocHoBax CTO

44



denepanbHas pabouas nporpamma | dusuka. 10—11 kimaccsr (0a30BbIi YPOBEHD)

OHeprus U UMIYJbC
penATUBUCTCKON YacTULbl. CBS3b
MAacChl C 3HEPIrUel U UMITYJILCOM
PEISTUBUCTCKOM

YaCTHULIBL. DHEPTHUS MOKOS

Pa3znen 4. KBantoBas ¢pusuka ( 15 4)

4.1

Di1eMeHTHI KBAHTOBOM
OIITUKHU

®otonbl. Popmyna [1naHka cBA3UIHEPTUU
(oToHa ¢ ero yactoToi. JHeprus u
UMITYJIEC POTOHA.

OTKpBITHE U HCCIIEOBAHNE
tdorodddexra. Ombiter AT

Croneroa. 3aKOHBI

dhoroaddexra. YpapHeHUe

OuiHmrelina s Goroaddexra.
«KpacHas rpanuiia» gporosddexra.
JlaBnenue cBera. ONBITH

I1.H. JleGenena.

XHUMHUUYECKOE IEHCTBUE CBETA.
TexHuueckrue yCTponCTBa U
MPAKTUYECKOE TIPUMECHEHHE:
(hoTodnemMenT, PoTOMATINK, COTHETHAS
Oarapesi, CBETOANO/

Ha6monenue dporosdpdexra

Ha YCTAHOBKE C IMHKOBOW MJIACTUHOM.
UccnenoBanue 3aKOHOB BHEITHETO
doroaddekra.

OO0BsICHEHNE OCHOBHBIX ITPUHITUTIOBICHCTBHS
TEXHUYECKUX YCTPOUCTB,

TaKuX Kak: (GOTOdIEMEHT, POTOAATUHK,COTHEUHAS
OaTapes, CBETOANO; M YCIOBHI UX 0€30MacHOro
MPUMEHEHHB MPAaKTUIECKOMN KU3HHU.

Pemienne pacu€rHpIx 3a/1a4 ¢ IBHO

3aJlaHHON (hHU3UYECKON MOICIIBIO

C UCITONTb30BaHNEM OCHOBHBIX 3aKOHOBH (popMyIT
KBaHTOBOW ONTHUKH.

Pemenne kauecTBEHHBIX 32124

C OIOPOM HAa U3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOH OITHKH.
PacniosHaBanme pU3NIECKUX SABICHAN

B YUEOHBIX OITBITAX:
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(doroanexTpuueckuii 3 (HeKT, CBeTOBOCAABIICHHE.
Onucanue U3y4eHHBIX KBAHTOBBIXSABIICHUH

U TIPOLIECCOB

C MCIOJIb30BaHUEM (PU3NUECKHUX BETUYMH:
CKOPOCTb DJIEKTPOMArHUTHBIXBOJIH, JUTMHA BOJIHBI
Y 4acToTa CBETa,

SHEPTUs U UMITYIbC (HOTOHA

4.2

Ctpoenne aToma

Mogens atoma ToMcoHa. ONbITH
Pesepdopaa mo paccesHuio

o-gacrtuil. [iranerapaas MomenpaToMa.
IToctynate! bopa.

Wznyuenre u norioineHue GoTOHOBIIPH
MepexoJie aToMa C OAHOTO YPOBHS YHEPTUHU HA
npyroi. Buabl ciekTpoB. CrieKTp ypoBHEH
SHEpPruraToMa BOIOpoa.

BomnHoBEI€ cBolicTBa yacTull. BomHbIme

Bpoitns. KopnyckynsspHo- BOTHOBOU Tyaiu3Mm.

CrnoHTaHHOE U BBIHYXICHHOEC

H3IIy4eHHE.
TexHuueckue YCTpOMCTBa u
MIPAKTUYECKOE IpUMEHEHHE!

CIIEKTpaJIbHBIN aHATIN3
(cmiekTpockom), Ja3ep, KBAaHTOBEIH
KOMITBIOTED

Nzyuenue monenu omnbita Pesepdopaa.
IIpoBeneHue sxkcriepuMeHTa

Mo HaOJMIOZCHUIO JMHEHYaToro cmekTpa. OmeHka
a0CONIOTHBIX W OTHOCHTEIBHBIX IOTPEIIHOCTEH
U3MepeHHu (PU3NIECKIX BEITNMIHH.

N3yuenne moxaenu atoma: ToMmcoHa,

TJTAHETApPHOM MOJIENT aToMa, MOJIeTHaToMa

Bopa.

N3yuenue criekTpa ypoBHEHN dHEpruuaroma
Bogopona. OObsCHEHUE TIPUHIIUIIOB ICHCTBUS

Y yCJIOBUH 0€301acHOr0 MPUMEHEHUS
CIEKTPOCKOIIA, JIa3epa, KBAaHTOBOTO

KOMITBIOTEpA.

Pemrenne xkauecTBEHHBIX 33134

C OIOpPOH Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PH3UIECKUE
sBJIeHUs 110 TeMe «CTpOoeHne aToMay.
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PacnoznaBanue Gu3n4eCcKuX SBICHUNB
yUeOHBIX ONBITaX: BOBHUKHOBEHHE
JIMHEWYaTOro CIIeKTpa U3JIydeHHUs.

AHanu3 KBaHTOBBIX MTPOILIECCOB U
SIBJIEHUU C UCIIOJIb30BAaHUEM

nocrynaros bopa

4.3

AToMHOE SIpO

OKCHEpUMEHTHI, JJOKa3bIBAIOIITHE
CJIOKHOCTH CTPOEHHUS SJIpa.
OTKpBITHE paTHOAKTUBHOCTH. OTIBITHI
Pesephopna no onpenenennto

COCTaBa paaAuOAKTUBHOI'O U3JIYyYCHUS.

CaoiictBa anbda-, 6era-, ramma-
u3nydeHusd. BiousHue
PaAMOaKTUBHOCTH Ha KHUBBIC
OpPTaHHU3MBIL.

OTKpBITHE TPOTOHA B HEUTPOHA.

Hyxnonnas momens sypa I'etizenbepra-

HBanenko.

3apsn aapa. MaccoBoe 9rco sijpa.
M3oronsL.

Annba-pacnag. DIeKTpOHHBIN U
MTO3UTPOHHBIN OeTa-pacnan. ['amma-

H3Iy4eHHe. 3aKOH paJluoaKTUBHOrOpacmasa.

DHeprusi CBsi3u HYKIIOHOB B SIZIPE.
S nepHble cUbI.

N3ydyeHne sKCriepuMeHTOB,
JIOKa3bIBAIOIIUX CJIOKHOCTh CTPOCHUSATOMHOTO
sapa.

HccnenoBanne TpekoB yacTwil (110
roToBeIM (hororpadusm). M3ydenue
SIIEPHBIX CUJL, SIACPHBIXPEAKLMI CUHTE3A U
pacmana, TepMOSIEPHOTO CHHTE3A.
N3ydeHne HyKJIIOHHON MOJIENH siipa
I'eiizenOepra-BaneHko.

OOBsICHEHHE YCTPOHCTBA U TPUMCHEHHUS
JI03UMeETpPa, KaMepbIBUIIbCOHA, SIIEPHOTO
peakTopa, aTOMHOM OOMOEI.

Pemenue 3aay ¢ onopoi

Ha MOJydeHHbIE 3HaHUS, B T.4. O 3apsAcU
MaccOBOM YHCIIE SIIIpa.

PacniosnaBanve hu3nUecKuX SBICHUNB yueOHBIX
OIBITAX U B OKPY>KalOIIEH KU3HU: €CTECTBEHHAs U
HCKYCCTBEHHAas

PazuoaKTUBHOCTb.
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Hedext macchl sapa.

SnepHble peakuuu. JleneHue U CUHTE3
a1ep.

SnepHbiil peakTop. TepMosiAepHBIN CHHTES.

[IpobneMbl W  TEPCHIEKTUBBI  SACPHOU
SHEPrEeTUKH.
OKonoruyeckue ACIIEKTHI SAJIepHOI
JHEPreTUKH.
OneMeHTapHbIE YaCTHIIBI. OTkpbITHE
IIO3UTPOHA.

Meroab! HaOIIOAEHNS U
perucTpanuu 31eMeHTAPHbIXYACTHII.
DyHAaMEHTaJIbHbIE B3aUMOIEHCTBUSL.
EnuHcTBO r3rueckoil KapTHHBI
Mupa. TexHu4YecKrue yCTpOicTBa U
MIPaKTUYECKOE TPUMEHEHHE:
JIO3UMETp, Kamepa BuiibcoHa,

SIIEPHBIA PEaKTop, aTOMHAast Oomba

Ornucanue KBaHTOBBIX SIBJICHUM U MPOILIECCOB C
MCIOJIb30BaHUEM (DU3MUECKUX BEIUMYUH: MIEPHOJ
MOJIypacrana, SHEPTUsl CBSI3U aTOMHBIXSITIED,
e eKT MacChl siIpa.

AHanu3 IpoIeccoB U SBICHUM ¢
WICIIOJIb30BAaHUEM 3aKOHOB U

MOCTYJIATOB: 3aKOH COXPaHECHUSI
3NEKTPUUECKOTr0 3apsaaa, 3aKOH

COXpaHEHHUSI MaccoBOI0 YHCIIA,

noctynarsl bopa, 3akoH

PaTuoaKTUBHOTO pacmaja.

Yyactue B paboTe Kpyrioro croia
«DyH/IamMeHTalbHbIE B3auMoJIelcTBUSA. EqUHCTBO
¢bu3nIecKON KapTUHBI MHPA».

Hcnons3oBanue HHPOPMAIOHHBIX
TEXHOJIOTHUH IS TIOMCKA,

CTPYKTYPUPOBaHHUSI, UHTEPIPETALUN U
MpeICTaBIICHNSI HH(POPMAIIUH ITPU TIOATOTOBKE
COOOTIICHHH O MPUMEHEHUN3aKOHOB KBAaHTOBOMH
(hM3HUKH B TEXHUKE M TEXHOIOTHSX,
SKOJIOTMYECKHUX

acleKTax siZIEpHON SHEPTeTUKU
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Paznen 5. DnemenTnl acrponoMuu u acrpopusuku (7 4)

5.1 OneMeHTHl 7
acTpOHOMMH U
acTpodU3UKN

Oranbl pa3BuTUs acTpoHoMuH. [IpukinanHnoe
U MHPOBO33PEHUYCCKOC3HAUCHUE AaCTPOHOMUU.
Bun 38é31H010 HeOa. Co3Be3nus, ApKue
3BE3/IBI, TIJIAHETHI, UX BUJIMMOE ABHIKCHHUE.
ConHeyHas cHCTEMa.

Comuaue. ConHeuHast akTHBHOCTE. VICTOUHHK
sHeprun CosHIa 1 3BE3 .

3BE3/1bI, HX OCHOBHEIE

XapakTepucTUKu. J(narpamma
«CTIEKTPAJIbHBIN KJIACC — CBETUMOCTbY.
3BE3MIBI TJIABHOM MMOCIEIOBATENHHOCTH.
3aBHCHMOCTh

«Macca — CBETUMOCTDY JIJISl 3BE3ITTIaBHOU
MTOCJICIOBATENHHOCTH.

BuyTtpeHHee ctpoeHue 3BE3.
CoBpeMeHHBIE TTPENCTABICHUS O
MIPOUCXOXKICHUH U 3BOMIOITUNCOTHITA 1
3BE31. DTaITbl JKU3HU3BE3 .

Muineunsiii Ilyts — Hama ["anakTuka.
Ilonoxxenue u npuxenue CoaHIIAB
T'amaktuke. THIIBI TATAKTHK.
PanuoramakTuku U KBazapsl.

UéEpHbIe ABIPHI B SApax ralakTHK.

[MoaroroBka coobuieHut 06 Tanax pa3BUTHS
aCTPOHOMUH, O MPUKIIaTHOMHU
MHPOBO33pPEHYECKOM 3HAUEHUU aCTPOHOMHUH, O
MeToJax MOMyYeHHs] HayYHbIX
ACTPOHOMHYECKUX 3HAHWUM, OTKPBITHAX B
COBPEMEHHOM aCTPOHOMUMU.

N3ydyeHne cOBpeMEHHBIX NPEACTABIECHUN O
MIPOUCXOXKJEHUH MAIBOMIONMU COJHIIA U 3BE3.
N3ydenune TUIIOB TalakTHK, paAHOTaJIAKTHK U
KBa3apoB. M3yuenne ABmkeHusT HEOECHBIX Tel,
3BOJIFOLIMY 3BE311 U BeenenHoi, nponeccos,
MPOUCXOJIAIINX B 3BE3/1aX,B 3BE3THBIX CUCTEMAX,
B MEXTIAKTHIECKOHN cpefe, MaciTabHOM
cTpykTypsl Beenennoif. O0bsicHeHNE
pacivpenust BeenenHoitHa OCHOBE 3aK0OHa
Xabbma.

IToaroroBka kK 00CYXIEHUIO HEPEITEHHBIX
npobnem actpoHomuu.lIpoBenenue
HaO0II0/IeHNI T HEBOOPY KEHHBIM TIIa30M

C UCTIOITb30BAHNEM KOMITBIOTEPHBIX
TIPUIIOKCHUH IS ONIPEICICHUS
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Bcenennas. Pacimmpenue

Bcenennoii. 3akon Xa66ma. Pazoeranue
rajgakTuk. Teopus bonsiioro B3peiBa.
PenukroBoensnyyeHue.

MacmrabHas CTpyKTypa
Bcenennoii. Meraranakruka.
Hepeménnsie mpoGiemMsl
ACTPOHOMHUH

MOJIOKEHUs] HeOeCHBIX 00BEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3TUS
CeBepHOro noiymapusu sipkue 3BE3/1bl.
[MpoBenenne HaOMIOACHUI B TeNecKOnJIyHBI,
mna”er, Mneunoro Ilyru.

YyacTue B JUCKYCCHH O HEPELIEHHBIX
mpo0eMax acTPOHOMHUH

Paznen

6. O6o6maromee nopropenue (4 4)

6.1

O06o6maronee
ITOBTOPEHUE

O600menme u CHUCTEMAaTH3aINs
COJIepKaHUS pa3eNioB Kypca

«Mexanuka», «MojekyispHas pu3ruka

Y TePMOIMHAMHKAY,

«DNEKTPOTUHAMHUKAY, «Konmebanus
BONHBDY, «OCHOBBI CIEIIHANBHOW TEOPUHU
OTHOCHTEIHHOCTH,
«KBanToBas (hu3mkay,
ACTPOHOMHH U ACTPOPUIUKI.

«DIEMEHTEI

Ponp ¢usuku u actpoHoMuu B
SKOHOMHYECKOH, TEXHOJIOIrHIECKOM,
COIIMATIFHOM M THYECKOH chepax
JEeATEIbHOCTH YeIIOBEKa, POJIb U MECTO
(hM3HUKHN 1 aCTPOHOMUH

B COBPEMEHHOI HAay4YHOU KapTUHE
MUpA, 3HaUeHHE ONHCATENHHOM,

VYyacrtue B TUCKYCCHUU O POy (HUBUKUH
aCTPOHOMHUM B Pa3jIM4HBIX chepax
JEATEIbHOCTH YeIOBEKA.

IToaroroska cooOuieHuil 0 MecTe
(bu3nYeCKOi KapTHHBI MUpa B PAILY
COBPEMEHHBIX IIPEACTABICHUN

0 IIpUpOJIE.

BrimonHenne yueOHbBIX 3a1aHUH,
JEMOHCTPUPYIOIIUX OCBOCHUE OCHOBHBIX
HNOHATHH, GU3MUECKHUX BEIMYUH U 3aKOHOB
Kypca ¢uznknl0-11 xmaccos
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CHUCTEMaTHU3UPYIOLIEH,
OOBSCHUTEIBHON U

MPOTHOCTHYECKOH (pyHKIIMIA
(uznveckol Teopum, poib GU3NIECKOn
Teopuu B GOPMUPOBAHUN
MpeACTaBICHUMN

0 (pU3UYECKON KapTHHE MHPA, MECTO
(u3nvecKkol KapTUHBI MUPa

B 00IIIEM PSy COBpEMEHHBIX

€CTECTBCHHO-HAYYHbIX

MPEJCTABIEHUH O PUPOJIE

PesepBHOE BpeMs 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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