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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢u3uke 6a30BOTO YPOBHS Ha YPOBHE CPEIHETO O0IIEero oopa3zoBaHusl pazpaboraHa
Ha OCHOBE TIOJOKEHWH U TpeOoBaHMK K pe3yibTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeNbHON
nporpaMmsl, npencrasieHHsix B PIOC COO, a takxke ¢ yu€toMm (enepanbHoil paboyeil mporpaMmbl
BOCIIHTAHWS W KOHICTIIMK TIpernonaBaHusi ydeObHoro mpenmera «Dm3mka» B 00pazoBaTeNbHBIX
opraam3anusax Poccuiickoit @enepanun, peann3yonuX OCHOBHEIE 00pa30BaTeIbHbBIE IPOTPAMMEI.

Copnepxanue mporpaMMbl 1Mo (U3MKe HampaBieHO Ha (QOPMUPOBAHME ECTECTBEHHO - HAay4HOU
KapTuHBI Mupa oOydatomuxcs 10-11 xmaccoB nmpu oOydeHun nx ¢us3nke Ha 0a30BOM YPOBHE Ha OCHOBE
CHCTEMHO-JIeSTEIbHOCTHOTO moaxoa. [IporpamMma mo ¢msuke coorBercTByeT TpeboBanusm OI'OC COO
K IUJIAaHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM W METANpPEAMETHBIM pe3yjbTaTaM OOydYeHHs, a TakKkKe
YUUTHIBAET HEOOXOAMMOCTh pealii3allii MEKIPEAMETHBIX CBs3el (U3UKU C €CTECTBEHHO - HaYYHBIMHU
y49eOHBIMU TTpeAMeTaMu. B Hell onpenenstoTcs OCHOBHBIE IIETTH N3Y4YeHHsT (U3MKH Ha YPOBHE CPEIHEr0
obmiero o0Opa3oBaHMsl, IUIAaHHPYEMBIE pPE3YyJIbTaTbl OCBOCHMS Kypca (HU3HKH: JIMYHOCTHBIE,
MeTanpeMETHbIC, TPeMETHEIC (Ha 0a30BOM YPOBHE).

IIporpamMma 1o Gu3MKe BKIIOYAECT:

TUTAHAPYEMBbIE pEe3yIbTaThl OCBOEHHS Kypca (Gu3WKu Ha 0a30BOM YpOBHE, B TOM YHCIE
npeAMEeTHBIE Pe3yIbTaTh 10 roJaM 00yUYeHUS;

conepkanue yaeoHoro mpeamera «Du3ukay mo rogam o0y4IeHusI.

[Iporpamma 1o ¢u3MKEe MOXKET OBITh WCIONH30BAHA YUHTEISIMH KaK OCHOBA IJISI COCTABIICHUS
cBoux pabounx nporpamm. [Ipu pazpaboTke paboueii mporpaMmMsl

B TEMAaTH4YEeCKOM IJIAHUPOBAHUU IOJDKHBI OBITH YYTEHBI BO3MOXKHOCTH HCIIOJNB30BAHUS DIIEKTPOHHBIX
(mdpoBEIX) 00pa30BaTENBHBIX PECYpPCOB, SBIIOMUXCA YYeOHO - METOAMYECKHMH MaTepuaiaMu
(MynbTUMEIUITHBIE TPOTPaMMBI, 3JCKTPOHHbIE YYEOHUKH W 3aJauHUKH, SJCKTPOHHBbIE OHONMOTEKH,
BUpPTYaJlbHbIE 1a00paTOpUH, UTPOBBIE POTPAMMBI, KOJUIEKIIUHA HU(PPOBBIX 00pa30BaTeIbHBIX PECYPCOB),
pEAUTM3YIONIMMHA TUIaKTHIECKHE BO3MOXKHOCTH HH()OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHH,
coJlep’KaHue KOTOPHIX COOTBETCTBYET 3aKOHOJIATENILCTBY 00 00pa3oBaHUN.

[IporpamMa 1o ¢u3uKe HE CKOBBIBAET TBOPYECKYIO HHUIMATUBY YUYUTENEH W MPEAOCTABISET
BO3MOKHOCTB JUTSA PEaH3alliy Pa3IMYHbIX METOANYECKUX MOIX0A0B K OpraHU3anuu o0y4ueHus (pu3uke
TIPH YCIIOBUH COXPAHEHUS 0053aTEIbHON YaCTH COEPIKaHus Kypca.

dusuka kak Hayka O HauOoJyiee OOIIMX 3aKOHAX MPHPOJbI, BBHICTYIAs B KadeCTBE Y4eOHOTrO
npeaMeTa B IIKOJE, BHOCHT CYIIECTBEHHBIH BKIaJ B CHCTEMY 3HAHHUH 00 OKpYyXalolleM Mupe.
[konpHBIH Kypc (H3WKK - CHCTEMOOOPA3YIONIMHA ISl €CTeCTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB,
MOCKOJIbKY (M3MUYECKHE 3aKOHBI JIeKaT B OCHOBE TMPOIECCOB M SIBICHHW, H3YYaeMBIX XUMHEH,
ouosoruei, ¢usuueckodi reorpadueri u actpoHomueil. Mcmnosib3oBaHME W aKTHMBHOE NPUMECHEHHUE
(U3MYEeCKUX 3HAHWW OIpelneseT XapakTep H pa3BUTHE pPa3HOOOPa3HBIX TEXHONOTWHA B cdepe
SHEPTreTHKH, TPAHCIIOPTa, OCBOSHHS KOCMOCA, TIOMYyYeHHUS HOBBIX MaTEpPHaJoB C 33JaHHBIMU CBOWCTBAMHU
u apyrux. Vzyuenue Gpu3Mku BHOCUT OCHOBHOM BKJIa] B (POPMHPOBAHHE €CTECTBEHHO-HAYYHON KapTUHBI
MUpa o0yJarImuxcs, B popMUpoBaHNE YMEHUH MPUMEHSATh HAYYHBIN METO/ IIO3HAHUS TPU BHITIOJTHEHUN
UMU Y4eOHBIX HCCIIETOBAHMIM.

B ocHOBY Kypca u3uKu A7 YpOBHS CpeTHET0 00IIero oOpa3oBaHus MOJIOKEH PsiJl HJIeH, KOTOpbIe
MOYKHO paccMaTpUBaTh Kak MPUHIIMITBI €T0 TOCTPOCHUSI.

Hoes yenocmnocmu. B COOTBETCTBHHM C HEW Kypc SIBIISIETCS JIOTHUECKH 3aBEPIIEHHBIM, OH
CONICP)KUT MaTepuajd W3 BCEX pa3/enoB (U3MKH, BKIOYAET KaK BOIMPOCHI KIACCUYECKOH, TaK U
COBpPEMEHHOH (PH3HKH.

Hoesn eenepanuzayuu. B cOOTBETCTBHM ¢ HeW Marepualnl Kypca (U3HKH OOBEIMHEH BOKPYT
¢usnyeckux Teopuil. BemymmMm B Kypce sBisieTcs (OpPMHpPOBAHHE TPENCTABICHUH O CTPYKTYPHBIX
YPOBHSIX MaTEpHH, BEIIECTBE U ITOJIE.

Hoes cymanumapusayuu. EE€ peanmzanusi mpeAronaraeT WCIOIb30BaHUE T'yMaHUTaPHOTO
noTeHnuana Gu3n4eckoil HayKu, OCMBICIICHHE CBA3M Pa3BUTHA (PU3HMKH C pa3BUTHEM OOLIECTBA, a TAKKE
C MHPOBO33PEHYECKUMH, HPABCTBEHHBIMHU M DKOJIOTHYECKUMH MPOOIEMaMHU.

Hoes npuxnaonou nanpaenennocmu. Kype dpusukn npeamnosaraet 3HaKOMCTBO C IIIUPOKAM KPyTOM
TEXHUYECKUX U TEXHOJOTHYECKHUX MPUIOKECHUH U3YUEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peannsyercs MoCpeICTBOM BBEACHUS HIEMEHTOB COAEPIKaHUsl, MTOCBIILEHHBIX
9KOJIOTHYECKUM Mpo0ieMaM COBPEMEHHOCTH, KOTOPbBIE CBSA3aHBl C Pa3BUTHEM TEXHHUKH M TEXHOJOTHH, a
TaKxe 00Cyk1eHHs MpolieM paoHaTBLHOIO IPUPOJONOIB30BAHMS U SKOJIOTUIECKOH OE30MacHOCTH.



CrepXHEBBIMH 2JIEMEHTaMU Kypca (U3MKH Ha YPOBHE CPEIHETO OOIero o0pa3oBaHUs SBIISIOTCS
¢usnyeckue teopur ((opMHUPOBAHHME MPEACTABICHUH O CTPYKTYpE MOCTPOCHUS (DU3MUCCKON TEOpHH,
poi hyHIaMEHTAEHBIX 3aKOHOB M IPUHITUIIOB B COBPEMEHHBIX MPEACTABICHUSAX O MPUPOJIC, TPaHUIAX
NPUMEHUMOCTH TEOPH, ISl OIMCAHMSI €CTECTBEHHO-HAYUHBIX SBJICHUH M MPOLIECCOB).

CHCTEeMHO-/ICATENILHOCTHBIM TIOAX0J, B Kypce (H3MKH pealn3yercsi MpexJae BCero 3a Cuér
OpraHu3alMy YKCIIEPUMEHTATBHOM NesTenbHOCTH o0ydaromuxcs. J{ist 6a30Boro ypoBHs Kypca QUMK -
9TO UCTIOJIb30BaHUE CHCTEMBI ()POHTANBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB 1 1a00paTOpHBIX padoT,
KOTOpBIE B TIporpamMme 1o (pusuke oO0beIWHEHBI B OOMIMIA CIIHCOK YUYEHWYECKHX MPAKTHUECKUX padoT.
BbiienieHne B ykazaHHOM IepedyHe JabOpaTOPHBIX PabOT, MPOBOJMMBIX Ui KOHTPOJNS U OICHKH,
OCYILECTBIISIETCSl YUACTHUKAMH 00pa30BaTEIbHOTO MPOLiecca HCXOAS U3 0COOEHHOCTEH MIIaHUPOBAHUS U
ocHamieHus: kabuneta ¢u3uku. Ilpm sTOM oObOecneuuBaeTcsi OBIafeHUE OOyYArOIIMMUCA YMEHHSIMHU
MPOBOJIUTh KOCBEHHBIC M3MEPEHUSI, UCCIIEOBAHNS 3aBUCMOCTEH (DU3NYECKUX BEIHYMH U MOCTAHOBKY
OTIBITOB TIO MTPOBEPKE MPEAT0KEHHBIX THIIOTE3.

Bonbmioe BHUMaHWE ynenseTcsl PEHICHUIO PacyETHBIX M KadecTBEHHBIX 3anmad. [Ipu stom s
pacuéTHBIX 3ajlad MPUOPUTETOM SIBIISIOTCS 3aJadd C SBHO 3aJlaHHOM (H3MYECKOW MOJIEINBIO,
MO3BOJISIONIME IPUMCHSTh N3yUCHHBIC 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJHOTO pasjelnia Kypca, Tak U
MHTETPUPYSI 3HAHUS U3 Pa3HBIX pa3nesioB. s KaueCTBEHHBIX 3a]au IPUOPUTETOM SIBISIIOTCS 3aJaHUs Ha
0o0BsICHEHHE MPOTeKaHWs (DU3NYECKUX SIBICHUA M TPOIECCOB B OKPYXKAIOIICH >KHU3HHW, TpeOyrolue
BbIOOpa (HPM3UUECKON MOJIEITH [T CUTYalluy MPaKTHKO-OPUCHTUPOBAHHOTO XapaKTepa.

B coorBerctBumn ¢ tpebdoBanusimMu PI'OC COO k MaTepuaNbHO-TEXHHYECKOMY OOECIICUCHUIO
y4eOHOro mpoliecca 06a30BbI YPOBEHb Kypca (DU3MKH Ha YPOBHE CPEIIHET0 00IIero o0pa3oBaHus JODKEH
U3y4yaTbCs B YCIOBUAX MPEIMETHOTO KabuHeTa (GU3UKU WU B YCIOBUSAX MHTETPUPOBAHHOrO KaOWHeTa
NPEMETOB E€CTECTBCHHO -HAayyHOro LWKIa. B kaOuwHere QU3HKH AOKHO OBITH HE00XOIUMOE
nabopaTtopHoe OOOpyAOBaHWE ISl BBHIMOJHEHHS YKa3aHHBIX B MpOTrpaMMe MO (PH3HKE YUYCHHMYECKHX
MPAKTHYECKUX paboT U AEMOHCTPAIIIOHHOE 000PY/TIOBaHHE.

JleMoHCTpanuoHHOe 000py0BaHHe GOPMUPYETCS B COOTBETCTBUH C MPUHIIMIIOM MUHHMAJIBHOM
JOCTAaTOYHOCTH M 00eCIeYnBaeT MOCTAHOBKY IEPEUUCICHHBIX B NporpamMme Mo (YU3MKe KIFOUEBBIX
JIEMOHCTpALlMl Uil  MCCJIEAOBAaHUA M3YyYa€MbIX SBIEHMW U  MOPOLECCOB, SMIUPUUYECKUX U
(byHAaMEHTATBHBIX 3aKOHOB, X TEXHUYCCKUX MPUMCHEHU.

JlaboparopHoe obOopyaoBaHHE AJsl YYCHHYECKHUX TNPAKTHUECKHX pPadOT (opMmMHpyeTcst B BUIAC
TEMaTU4YeCKUX KOMIUIEKTOB M OOecreurBaeTcsl B pacu€Te OJHOTO KOMIUICKTa Ha JIBYX OOyUYarOIIUXCA.
TemaTHueCKUEe KOMITICKTHI 1ab0opaTopHOro 000PYIOBaHHUS JOKHBEI OBITh MOCTPOCHBI HA KOMILIEKCHOM
WCIOJIb30BAaHUN AHAJOTOBBIX U IIU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX H3MEPHUTENBHBIX CUCTEM
B BUJIe IM(POBBIX TabopaTopuil.

OCHOBHBIMH LIEJIIMU M3Yy4eHHsI (GU3MUKH B 00IIeM 00pa30BaAHUU SIBIISIOTCS:

dbopMHpOBaHHE HMHTEpeca W CTPEMIICHHsS OOYYarONUXCS K HAYYHOMY HW3YUCHHIO TPUPOJIBI,
Pa3BUTUC UX MHTCIIJICKTYAJIbHBIX U TBOPUCCKUX CHOCO6HOCTeI>'I;

pasBUTHE TPEJICTABICHUNA O HAYYHOM METOJE TO3HAHHA M (HOPMHUPOBAHUE HCCIIEIOBATENHCKOTO
OTHOIICHHUS K OKPYKAIOIUM SIBIICHHSIM;

(hopMHUpPOBaHUE HAYYHOTO MUPOBO33PCHMS KaK pe3yJibTaTa U3y4YeHHs OCHOB CTPOCHUS MAaTEPHH U
(byHAaMEHTaIbHBIX 3aKOHOB (DU3UKY;

bopMHpOBaHHE YMEHHIH OOBSCHSITH SBJICHUS C HUCMOJB30BAHUEM (DU3UYECKUX 3HAHUN M HAYYHBIX
JIOKa3aTelIbCTB;

(dbopMHpOBaHNE TpEICTaBICHUH O ponn (PU3MKH JUIS Pa3BUTHs JIPYTHX E€CTECTBEHHBIX HayK,
TEXHUKHU ¥ TEXHOJOTHH.

JlocTiokeHne 9TUX Iieiel 00eCcreunBacTCs pellieHHeM CIeIyIONMX 3a/1a4 B MPOIecce M3YyUCHHUS
Kypca (PM3MKHM Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHus:

npruoOpeTeHne CUCTEMbl 3HAHWH 00 OOMUX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKIIFOUasT MEXAaHWKY, MOJICKYJSIPHYH (DH3HKY, SJCKTPOJAWHAMUKY, KBAaHTOBYIO (U3UKY U DIEMEHTHI
acTpo(hu3HKY;

(GbopMUpOBaHHE YMEHUH IPUMEHATH TEOPETUYECKHE 3HAHHUS Ui OOBSICHEHUS (DHU3MUECKUX
SIBJICHUI B MIPHUPOJIC U JUTS MPUHSITHS TPAKTHUSCKUX PEIICHUH B TIOBCETHEBHOM KHU3HU;

OCBOEHHE CIIOCOO0B peIlIeHHs Pa3IMUHBIX 3a]ad C SIBHO 3aJlaHHOM (pr3ndeckoil Monesnblo, 3a1ad,
MOJIPa3yMEeBaIONINX CAMOCTOSATENFHOE co3/1aHue (PU3NIECKOM MOJICITH, aICKBATHOM YCIIOBHSIM 3a/1a4H;

IIOHUMAaHHEC q)HSH‘IeCKI/IX OCHOB H® IPUHIOUIIOB HeﬁCTBHH TEXHHUYCCKUX YCTpOﬁCTB u
TEXHOJIOTHUECKHUX MPOLECCOB, UX BIMSHUS HA OKPYKAIOLIYIO CPeay;



OBJIaJICHNE METOJAaMH CaMOCTOSITEIPHOTO IIAHWPOBAaHWS W TMPOBEIACHHUS  (PU3UUIECKHX
9KCIIEPHMEHTOB, aHAJIN3a U WHTEPIpeTaui HHPOpMAINH, OTpeeseH!s] JOCTOBEPHOCTH MOIYYEHHOTO
pe3yInbTara;

CO3aHME YCIOBHH [UId pPa3BUTUS YMEHUH TNPOEKTHO -HCCIEN0BATENbCKOH, TBOPYECKOI
JIeSITeIbHOCTH.

Ha uzyuenune ¢usnku (6a30BbI ypOBEHB) Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUS OTBOAUTCS
136 gacos: B 10 knacce - 68 yacos (2 yaca B Henenro), B 11 kimacce - 68 yacoB (2 yaca B HEJISIIO).

IIpemmaraeMerii B mporpaMme 1o (HU3HKE IepeueHb JTa0OpaTOPHBIX M IMPAKTHYSCKHX padoT
SBIISIETCSl PEKOMEHIOBAaHHBIM, YUHTENb JENIaeT BHIOOP MpOBEAeHHs T1ab0paTOpHBIX paboOT W OMBITOB C
yu€TOM MHAMBUIYAIBHBIX OCOOCHHOCTEH 00yYarOmXCsl.

Jlrobast pabouas mporpaMma JAOJDKHA TOJHOCTBIO BKIIOYAaTh B ceOs coiep)kKaHUE JaHHOM
MIPOTPaMMBI 110 (hH3HKE.

B otmenbHBIX cnydasx Kypc Qu3uku 0a30BOTO YpPOBHS MOXKET U3ydarbesi B 00bEMe 204 yaca 3a
nBa roja o0yudenus (3 4 B Heaemo B 10 u 11 xnaccax). B aTom citydae yBenu4YuBaeTCsl HE MEHEE YeM JI0
20 9 pe3epBHOE BpeMsi, KOTOPOE MUCIOIB3YETCs YUUTENEM ISl N3YYeHUST BOTPOCOB, TECHO CBSI3aHHBIX C
BbIOpaHHBIM TipouiieM oOydeHus, W yBEeIMYMBaeTCs ydeOHas Harpy3ka, OTBOAWMAs Ha H3ydeHHE
MEXaHUKH, MOJICKYJISPHOW (DM3WKHU M 3JICKTPOJMHAMUKH, 33 CUET PACHIMPEHUS YUCiIa JTaOOPaTOPHBIX
paboT HccIeIoBaTeTbCKOTO XapakTepa U YPOKOB PEIIeHsI KaueCTBEHHBIX U PACUETHBIX 3a71ad.

COJEPKAHUE OBYYEHUSA
10 KJIACC
Paznes 1. ®u3znka 1 MeTOAbI HAYYHOTO MIO3HAHUS
O®u3uka - Hayka o mnpupone. HayuHele MeTompl NO3HaHUS OKpysKawomero wupa. Ponb

AKCIIEPUMEHTA ¥ TEOPUH B MPOLIECCE MO3HAHUS MPUPOIBI. DKCIICPUMEHT B (DU3HKE.

MogenupoBanue pu3ndecKux siBICHUN U mpolieccoB. Hayunple runote3sl. Ouzndeckue 3aKOHbI U
Teopuu. [ paHUIIBI IPUMEHIMOCTH (PH3NIECKHAX 3aKOHOB. [[pHHITUIT COOTBETCTBHSL.

Ponp 1 MecTo duznkn B GOpMUPOBAHIH COBPEMEHHOW HAyYHOW KapTHHBI MHPA, B TPAKTHIECKOM
JIeATeIbHOCTH JIIoAEH. /Jemoncmpayuu

AHajoroBblie U MUGPOBLIC U3MEPUTEIbHBIC TIPUOOPHI, KOMITLIOTEPHBIC TATYUKH.

Pazpnen 2. Mexanuka Tema 1. Kunemamuxa

Mexanuueckoe naBmxkeHne. OTHOCHUTEILHOCTh MEXAHUYECKOTO MABIKeHHA. CucreMmMa OTCYéTa.
Tpaekropusi.

[lepememenne, CKOpocThb (CPEAHSSI CKOPOCTH, MTHOBEHHAS! CKOPOCTh) M YCKOPEHHE MaTeprUaTbHON
TOYKH, UX MIPOEKIIMHU HA OCU CUCTEMBI KOOpAUHAT. CI0XKEHUE NEPEMELLICHUN U CII0KEHUE CKOPOCTEIl.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JBWXCHUE. ['paduku 3aBUCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IyTU U NEPEMEILICHUS MaTEpUATIbHON TOUKH OT BPEMEHH.

CBo0OoHOE TIaieHne. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuneitHoe nBmwkeHue. J[BIkeHHe MaTepUaTbHON TOYKH MO OKPY>KHOCTH C TTOCTOSITHHOU IO
MOJIYJIFO CKOPOCTBhIO. YTJIOBas CKOPOCTh, JIMHEHHas ckopocTh. Ilepmom u dYactoTa oOOpalieHUs.
LenTpocTpeMUTEIBLHOE YCKOPEHHUE.

TexHudeckue yCTpOrUCTBa U MPAKTUIECKOE IPUMEHEHHUE: CITUIAOMETP, IBIDKCHHUE CHAPSIOB,
LIETIHBIE ¥ peMEHHEIE Tiepeaun. JJemoncmpayuu

Mogenb cucteMbl OTCUETA, WIUTFOCTPALU KUHEMATHUYECKUX XapaKTEPUCTUK JTBUKEHUS.

[IpeoOpazoBanue IBMKEHHI C HCITOJIB30BaHUEM MPOCTHIX MeXaHU3MOB. [lanenne

TEJ B BO3yXE U B Pa3peKEHHOM IPOCTPAHCTRBE.

HaGmronenue nemxenns Tena, OpOMIEHHOTO 0] YTIIIOM K TOPU30HTY W TOPH3OHTAIBHO.

Nzmepenne yckopeHust cBoOOaHOTO NaieHus. HampaBnenue

CKOPOCTH TIPH IBIDKCHUHU IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, rabopamophuvie pabomuol

M3yueHue HEpaBHOMEPHOTO ABMXKEHUS C LIETIBIO0 ONPEICICHUSI MTHOBEHHON CKOPOCTH.

HccnmenoBanue COOTHOIIEHUS MEXIY ITyTSMH, NPONUJICHHBIMH TEJIOM 3a IIOCIIEIOBATEIHHBIC
paBHBIE TPOMEXKYTKH BPEMEHHU IIPH PaBHOYCKOPEHHOM IBIDKECHUW C HAYaJbHON CKOPOCTBIO, PaBHOM
HYJIIO.

N3yuenue ABMKEHUS IIAPUKA B BI3KOU XKUAKOCTH.

M3yuenune ABMKEHUS Tella, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

Ilpunuun otHocutenbHocTH ['amunes. IlepBwiii 3akoH HeroTona. MHepuuanbHblE CUCTEMBI

oTcuéra.



Macca Ttema. Cuna. IlpuHiun cyneprio3uriny cwil. Bropoi 3akon HeroTOHa a1 MaTepHabHON
Touku. Tpetuil 3akoH Hpl0TOHA JI7151 MaTeprUalibHBIX TOUEK.

3aKoH BCeMUPHOTo TaroreHus. Cuna tspkectH. [lepBast kocMudeckas CKOpOCTb.

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

Tpenne. Bugpl Tpenus (mokosi, ckombxenus, kadeHws). Cmma Ttpenus. Cyxoe tpenme. Cuma
TpeHUsI CKONBKEHUS Hu cuia TpeHuss mokos. Koaddwumment tpenmsa. Cuma CONpPOTHUBICHHS MPH
JBUKCHUU Tela B )KUAKOCTU WIIU Tas3e.

IToctynarensHOE 1 BpamareIbHOE ABIKEHUE aOCOIIOTHO TBEPOTO Tea.

MOMEHT CuJIBl OTHOCUTENBHO OCH BpaieHus. Ineuo cuibl. YcnoBus paBHOBECHs TBEPAOrO TeENa.

TexHn4yeckue ycTporcTBa U MPaKTHUECKOE IPUMEHEHHUE: TTOIINITHUKY, IBUKEHNE
HCKYCCTBEHHBIX CITyTHUKOB. [lemoncmpayuu

SIBrieHrE MHEPIUH.

CpaBHEHHE Macc B3aUMOJICHCTBYIOLIUX TEJI.

Bropoii 3akoH HeroToHa.

N3mepenue cu.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTHU OT JeOpMaLny.

HesecomocTs. Bec Tena npu ycKOpeHHOM NOABEME U MAICHUU.

CpaBHEHHE CUJI TPEHUSA [TOKOS, KAYEHUS U CKOJIbKEHUSL.

YcioBus paBHOBecHs TBEPAOro Tena. Buibl paBHOBecHs.

Yuenuueckuii axcnepumenm, rabopamopuvie pabomoi

Wzydenne nmkeHNs Opycka 1Mo HAKJIOHHOW IIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHIT YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE ¥ PE3MHOBOM 00paslie, OT
ux nehopMaIi.

HccnenoBanue ycnoBUid paBHOBECHUS TBEPAOIO TENA, UMEIOIIETO OCh BPAILICHHUS.

Tema 3. 3axonvt coxpanenus 6 mexanuxe

Nmnynsc MaTepuanbHOM TOYKM (Tena), CHUCTEMBbl MaTE€pHAIbHBIX ToueK. MMIyibc CHIIBI U
M3MEHEHHUE UMITyJIbca Tela. 3aKOH COXpaHEeHUs UMITyJbca. PeakTHBHOE ABMKEHUE.

Pabora cuirbl. MOIITHOCTE CHITHI.

Kunernueckast sHeprust MaTepuaibHOi Touku. Teopema 00 M3MEHEHUHN KHHETUIECKOH SYHEPTUH.

[MorenuuanbHas sSHeprus. [loTeHIManbHas SHEPrus YOpYro AeGOpPMUPOBAHHOW TNPYKHUHEL.
[lorennmanpHas SHEPTHsl TeNa BOIHM3H MOBEPXHOCTH 3EMIIH.

[loTreHnmanbHbIe 1 HEMOTEHIMATBHBIE CHITBL. CBsI3b pa0OThHI HEMTOTEHITMAIBHBIX CHII C H3MEHEHHUEM
MEXaHWYIECKOM SHEPTHH CUCTEMEBI Tell. 3aKOH COXPAHEHHUS MEXaHUIECKOW SHEPTUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuuecKue ycTpOUCTBa U MPAKTUUECKOE PUMEHEHHUE: BOAOMET, KONED, MPY>KUHHBIN MUCTONET,
NBUKEHUE PaKeT. /Jemoncmpayuu

3aKOH COXPaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

Ilepexo MOTEHIMATBFHON YHEPTUN B KHHETHUECKYIO 1 0OpaTHO.

Yuenuueckuii axcnepumenm, rabopamopuvie pabomoi

Nzydenune abCOMOTHO HEYNIPYTOrO yapa ¢ MOMOIIBIO ABYX OJAMHAKOBBIX HUTSHBIX MasSTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI C M3MEHEHHWEM MEXaHWYEeCKOW SHEpruH Tella Ha MpUMepe
PacCTsKEHUS] PE3MHOBOTO XKI'yTa.

Paszpnen 3. Mouekyasipas gusuka u repmoaunamuka Tema 1.
OcHo06bl MONEKYAPHO-KUHEMUYECKOT meopuu

OCHOBHBIE ITOJIOKEHHUS MOHGKynﬂpHO-KHHeTHHeCKOﬁ TEOpHUU U HUX OIBITHOEC O6OCHOBaHI/Ie.
BpoyHnoBckoe napwxenue. Juddysus. Xapakrep IBHKEHHUS W B3aUMOJICHCTBUS YACTHI[ BEINECTBA.
Mogenu CTpoeHUs Ta30B, )KUIKOCTEH M TBEPABIX TeJl U OOBSCHEHNE CBOWMCTB BEIIECTBA HA OCHOBE 3THX
Mozeneil. Macca u pasmeps! mosiekyi. KomudectBo BemiectBa. [loctosiHaass ABoranpo.

TemnoBoe paBHoBecue. Temnepatypa u e€ usmepenue. [llkana remneparyp Lenbcus.

Mopnens uneansHoro ra3a. OCHOBHOE ypaBHEHHE MOJIEKYJSIPHO-KMHETHYECKOH TEOpUHU
uaeanbHOro rasza. AOCONIOTHas TeMmIeparypa Kak Mepa CpeiHedl KWHETHYeCKOW SHEPrHH TEIUIOBOTO
JnBrkeHus dactun rasa. Hlkama temneparyp KensBuna. I'a3oBele 3akoHBI. YpaBHeHHe MeHueneeBa-
Kiamneiipona. 3akon JlampToma. M3o0mporiecCel B HIACATHPHOM Ta3e C IOCTOSHHBIM KOJUYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBieHue H30IPOLIECCOB: H30TEpMa, U30X0pa, u300apa.

Texaudeckue yCTpOHUCTBA U MPAKTHIECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.



Jemoncmpayuu

OnbITHI, TOKAa3bIBAIOIINE JUCKPETHOE CTPOCHHE BeliecTBa, GoTorpaduu MOIeKysl OpraHudecKUX
COETMHEHNH.

OnbITel 10 TUQPY31N KUAKOCTEN U Ta30B.

Mopnens OpoyHOBCKOTO IBHXeHHsI. Moenb

onbiTa llITepHa.

OnbIThI, JOKA3BIBAIOIIUE CYIIECTBOBAHNE MEXMONEKYIIPHOTO B3auMoeiicTeus. Monens,
WLTIOCTPHUPYIOIAs PUPOAY AaBIIESHH ra3a Ha CTeHKU cocya. ObITH, HILUTIOCTPUPYIONINE YPaBHEHHE
COCTOSIHHS UeaTHOTO Ta3a, N30MPOIECCHl. YueHuueckutl s3KxcnepumeHnm, 1abopamopHle pabomol

Omnpe/eieHne Macchl BO3JlyXa B KJIACCHOH KOMHATe€ Ha OCHOBE U3MEPCHHH 00BbEMa KOMHATHI,
JIABJICHUS U TEMIIEPATyphl BO3TyXa B HEW.

HccnenoBanne 3aBHCHMOCTH MEXTy ITapaMeTpaMH COCTOSIHHS Pa3pe:KeHHOTo Tasa.

Tema 2. Ocnosvt mepmoounamuku

TepmoauHamuueckasi cucteMa. BHYTpeHHsIsI SHEprHs TEPMOINHAMUYECKON CUCTEMBI U CIIOCOOBI
e€ m3meneHus. KommdgecTBo TemmoTsl u padota. BHYTpeHHSISI SHEPTHS OJHOATOMHOTO HJICATHHOTO rasa.
Buner Temonepenaun: TeIIonpoBOAHOCT, KOHBEKIIHS, U3IyICHUE. Y NeIbHAs TEIUIOEMKOCTD BEIIECTBA.
KonunuecTBo TemIoTsI Npu TeIIoNepeaaye.

Ilonsatne o6 ammabatHOM Tiportecce. IlepBEIii 3akoH TepMomWHAMHKH. [IpuMeHEHHE IMEepBOTO
3aKOHA TEPMOJIWHAMHKH K m3omporeccaM. [ padudeckas nHTEpIpeTanus paboThI raza.

Bropoii 3akon TepmoanHamuku. HeoOpaTuMocTs mporeccoB B pupoe. TermoBbie MaliuHbL.
[TpuHIMIE NeiicTBUS TEIIOBBIX MamiH. [IpeoOpa3zoBaHus SHEPTUU B TEIUIOBBIX MAIIUHAX.
Koaddumment moneznoro neiicteus teruioBoit MammHbl. [{ukn Kapro u ero xoad unmenT monesnoro
JeHCTBUS. DKOJIOTUIECKUE TTPOOIEMBI TETIOOHEPTETHKH.

TexHu4yeckne ycTpoHCTBAa M MPAaKTUYECKOE IpPHUMEHEHHE: JBUTaTeslb BHYTPEHHErO CTOpaHus,
OBITOBOH XOJIONWIHHHK, KOHAUIINOHED.

Lemoncmpayuu

H3meHeHne BHYTpEHHEH SHEPTUM Tea MPH COBEPIICHUU PA0OTHI: BBIIET MPOOKH U3 OYTBHUIKH MO/
JeCTBUEM C)KaToro BO3[yxa, HarpeBaHue »dpupa B JaTyHHOM TpyOke TyTEM  TpeHUs
(BUIEOIEMOHCTpAITHIS).

W3meHenue BHyTpeHHEH sHepruu (TeMnepaTtypsl) Tena npu remionepenade. OmnbIT 10
anrabaTHOMY PacIIMPEHUI0 BO3yXa (OMBIT C BO3ILYIIHBIM OTHUBOM). Mozienu napoBoi TypOUHBI,
JBUTATENS] BHYTPEHHETO CTOPaHUS, PEAKTHBHOTO ABUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomuol

N3mepeHne ynenbHON TEIIOEMKOCTH.

Tema 3. Azpecammnsvie cocmoanusn eeujecmea. Pazoevie nepexoovt

[lapooOpa3oBanne u koHaeHcarus. McmapeHne u kureHHe. AOCONIOTHAasE W OTHOCHUTENbHAs
BI&KHOCTh BO3AyXa. HacklmeHHslld map. YJenbHas TeIioTa MMapooOpa3oBaHusl. 3aBUCHMOCTh
TEeMIIEPaTyphl KUIIEHUS OT AaBJIECHUS.

Teépmoe Teno. Kpucrammmueckne u aMmopdHbIe Tena. AHH30TPOIUS CBOUCTB KpUCTALIOB. JKuakue
kpuctayuisl. CoBpeMeHHbIE MaTepraibl. [ lnapnenue n kpuctamu3anus. Y qefbHas TemIoTa TUIaBJIeHMs.
CyOnumarnusi. YpaBHEHHE TEIJIOBOTO OajiaHca.

TexHUYecKHe yCTPOUCTBA U MMPAKTHIECKOE PUMEHEHHUE: TUTPOMETP H IICUXPOMETP, KaJOPUMETD,
TEXHOJIOTHH TIOJYYSHHSI COBPEMEHHBIX MaTEPHAJIOB, B TOM YHCJIe HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.
Lemoncmpayuu

CBoiicTBa HaCBILIEHHBIX apoB. Kunenue

MIPH MOHIKEHHOM JaBiieHNH. CIiocoOsl

M3MEPEHHS BIAYKHOCTH.

Habmroienue HarpeBaHus 1 TUIABJICHHUS KPUCTAITUECKOTO BEIECTBA.

JleMOHCTpaIusi KpUCTAIIIOB. Yuenuyeckuil sKcnepumenm, 1aoopamopHuie pabomul
N3mepenne 0OTHOCUTENHFHON BIaKHOCTH BO3AyXa.

Paznen 4. DiekTpoaAuHAMHUKA

Tema 1. Inekmpocmamuxa

OnekTpu3anus Tesl. DJeKTpUdecKuil 3apsza. JlBa BHJA SIEKTpUUYECKUX 3apsAaoB. [IpoBogHMKW,
TUDJIEKTPUKH M TTOTYTIPOBOAHHUKH. 3aKOH COXPAaHEHHS 3JIEKTPHUYECKOTO 3apsia.

BzaumogpeiicTeue 3apsmoB. 3akoH Kymona. TouedHBIH AIEKTPUYECKHU 3apsia. DIEKTPHIECKOe
nosie. Hanpspk€HHOCTD anekTpuueckoro nosist. [IpyuHIun cyneprnosunuu anekTpudeckux noneil. Jinaun
HaMpPsHKEHHOCTH 3JIEKTPUYECKOTO OIS



Pabora cumi amekrpocTtatmdeckoro moist. Ilorenmman. PasnocTs mortenimanos. [IpoBomuaukm u
JUAJIEKTPUKH B JIEKTPOCTATUYECKOM IoJie. JIU3IeKTpuiecKas IpOHULIAEMOCTb.

Onekrpoémkocts.  KonaeHcaTop.  DIeKTpoEMKOCTh  IIOCKOTO  KOHAEHcatopa.  DHEprus
3apsKEHHOT0 KOHJIEHCATOPA.

TexHuuecKue yCTpOUCTBA U MPAKTUUECKOE PUMEHEHHUE: ANEKTPOCKOIL, JIIEKTPOMETP,
ANEKTPOCTATHYECKAs 3alIUTa, 3a3eMJICHIE AIEKTPOIIPHOOPOB, KOHACHCATOP, KOTMPOBAJILHBIN ammapar,
CTpYUHBIN OpUHTED. [Jemoncmpayuu

Y CTpOoHUCTBO M MPUHITUI ACHCTBUS DJIEKTPOMETDA.

BzaumopeiicTBre Ha3IEKTPU30BAHHBIX TEI.

ONeKTpUUYECKOe MoJIe 3apsKeHHbIX Tenl. [IpoBonHuKY B

3EKTPOCTaTUYECKOM TOJI€. DIEKTPOCTaTUIECKAs

3aIIMTA.

JMdIeKTpUKY B 31EKTPOCTaTUIECKOM TIOJIE.

3aBUCUMOCTb IEKTPOEMKOCTH IJIOCKOT0 KOHAEHCATOpa OT IJIOUIAIN TUIACTHH, PACCTOSIHUS
MEXIy HUMH U AUBJIEKTPUYECKON NPOHULAEMOCTH.

DHeprus 3apsLKeHHOT0 KOHACHCATOpa. YueHuueckull sxcnepumenm, 1abopamopHule pabomul
N3mepenue 31eKTpo€MKOCTH KOHIEHCaTOopa.

Tema 2. Ilocmoannstii Inekmpuueckuii mox. Toxu é paznuunvix cpeoax

DIIEKTPUYECKUN TOK. Y CIOBUS CYIIECTBOBAHUSA AIEKTPUUECKOro Toka. Mctounuku Toka. Cuia
ToKa. IToCTOSIHHBIN TOK.

Hampsixenue. 3akon OMa A1 ydacTKa IETH.

DIIEKTPUYECKOE COMIPOTUBIICHUE. Y IENIbHOE CONPOTHUBIICHUE BelecTBa. IlocnenoBarensHoe,
napajuieIbHOe, CMEUIaHHOE COEAMHEHUE MPOBOHUKOB.

Pabora sanexTpuueckoro Toka. 3akoH Jxoyisa-JleHmna. MoIHOCTh 37K TPUYSCKOrO
TOKaA.

DIIEKTPOABIKYLIAsl CUJIa U BHYTPEHHEE COMPOTUBJICHUE HCTOYHUKA TOKA. 3aKoH OMa AJ1s OJIHOU
(3aMKHYTOH) A5ekTpuieckoi nenu. Koporkoe 3aMbikanue.

OneKTpoHHas MPOBOAUMOCTH TBEPABIX METAJIIOB. 3aBUCUMOCTD COIIPOTUBIICHUS METAJUIOB OT
TeMIiepaTypbl. CBEpXIPOBOIUMOCTb.

OnexTpuyeckuil Tok B BakyyMe. CBOWCTBa 3JIEKTPOHHBIX My4KoB. [1omynpoBoaAHUKH.
CoOcTBeHHAs ¥ IPUMECHAs! TPOBOIUMOCTh MOJTYIPOBOAHUKOB. CBOICTBa p-TI-liepexoia.
[TomympoBOHIKOBBIE TIPUOOPEI.

DIIEKTPUYECKUN TOK B PACTBOPAaX U pacIllaBaX AJIEKTPOIHUTOB. DIEKTPOIUTUYECKAS JUCCOLIMALIMSL.
DIEeKTPOIIH3.

DIIEKTpUYECKUN TOK B razax. CaMOCTOSATENbHBIA U HECAMOCTOSTENbHBIN pa3psia. MonHus.
[Tna3ma.

TexHru4Yeckne ycTpoicTBa U MPaKTHIECKOE MPUMEHEHHE: aMIIepMETp, BOJIIBTMETP, PEOCTarT,
HCTOYHUKH TOKA, JIEKTPOHArpeBaTeIbHbBIC IPUOOPHI, STIEKTPOOCBETUTEIHHBIE TPUOOPHI, TEPMOMETP
COTIPOTHUBJICHHS, BAKYYMHBIH JIHO]], TEPMHUCTOPHI U (POTOPE3UCTOPHI, OTYITPOBOAHUKOBEIH JTHO/,
raibBaHuKa. /Jemoncmpayuu

N3mepenue cuibl TOKa M HAIPSDKEHUS.

3aBUCUMOCTb CONPOTUBIICHUS UWIMHAPUIECKUX TPOBOJHUKOB OT AJIUHBI, IIOMATU IOIEPEYHOrO
CEUYECHUs U MaTepuana.

CMenianHOe COeIMHEHUE TPOBOAHHUKOB.

[Ipsimoe u3MepeHue 3MeKTPOABIKYILEH cuiibl. KOpoTKOoe 3aMblkaHKE ralbBaHUYECKOT0 JIEMEHTA

U OLICHKA BHYTPEHHETO CONPOTUBIIECHUS. 3aBUCUMOCTb COIPOTUBJICHUSI METAIIOB OT

TeMriepaTypsl. [IpoBOIMMOCTE 3JIEKTPOIUTOB. MICKpOBO pa3psi U NPOBOAMMOCTb BO3yXa.

OOHOCTOPOHHSSA MPOBOANMOCTD AMOAA.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomuol
M3y4eHne cMemanHOTo COETUHEHHS PE3UCTOPOB.
M3mepenne 31eKTpOABIKYIIEH CUIIBl ICTOYHHUKA TOKA U €r0 BHYTPEHHET0 COMTPOTHUBICHUS.
Habmronenue snekrponusa.
MesknpeaMeTHbIE CBSI3H

Uzyuenne kypca ¢usuku 06azoBoro ypoBHs B 10 kiacce ocymiecTBiseTcs € y4ETOM
COJIePKATENLHBIX MEXKIIPEMETHBIX CBS3eH C KypcaMH MaTeMAaTHKH, OMOJIOTHH, XMMHUH, reorpadun u
TEXHOJIOTHH.



Mesicnpeomemnvle nonsamus, CBA3aHHBIE C U3YYEHHMEM METOAOB HAYYHOI'O IIO3HAHMS: SBJICHHUE,
Hay4dHbIM (akT, rumoresa, (GU3NYECKas BEIMYMHA, 3aKOH, TEOpHs, HAOIIONCHHE, AKCIICPUMEHT,
MOJIETTMPOBaHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHHe CUCTEMBI YpaBHEHMH, JWHeWHas (yHKuus, mapabona, rumepbona, ux
rpauKy U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIMU: CHHYC, KOCHHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE
TPUTOHOMETPUYIECKOE TOKAECTBO, BEKTOPHI M UX NMPOEKIIUU HA OCH KOOPAWHAT, CII0KEHNE BEKTOPOB.

Buonocus: mexannmueckoe ABWKEHUE B )KMBOH mpupoze, aAuddysus, ocMoc, TermmooOMeH KUBBIX
OpraHu3MOB (BHbI TEIUIONEPEIauH, TEIUIOBOE PAaBHOBECHE), IEKTPUIECCKUE SIBJICHNS B )KUBOW IIPUPOJIE.

Xumus: JIUACKPETHOE CTPOCHHUE BEIECTBA, CTPOCHUE AaTOMOB M MOJIEKYJ, MOJb BEIIECTBA,
MOJIIpHasl Macca, TEIUIOBBIE CBOMCTBAa TBEPABIX TEJ, KUAKOCTEH M Ta30B, AJIEKTPUUECKHE CBOWCTBA
METAJUIOB, DJIEKTPOJIUTHYECKAs NUCCOLMALNs, TajdbBaHUKa. [ eocpagus. BIaKHOCTh BO3AyXa, BETPHL,
Oapometp, TepmomeTp. Texnonozus: mpeodpa3oBaHUE ABMKCHHUN C HCIIOJIB30BAHUEM MEXAaHU3MOB, YUET
TPEeHUs] B TEXHUKE, MOIIIUITHUKY, MCIOJIb30BaHUE 3aKOHA COXPAHEHHS HMITyJbca B TEXHHKE (pakeTa,
BOJIOMET W JApYrHe), ABUraTteilb BHYTPEHHETO CropaHus, MapoBas TypOWHA, OBITOBOM XONOAMJIBHUK,
KOHAMIAOHEP, TEXHOJIOTHH IIOJIyYE€HUSI COBPEMEHHBIX MAaTEpHajoB, B TOM YHCIIE HAHOMAaTEPHAJIOB, U
HaHOTEXHOJIOTUH, 3JEKTPOCTATUYECKAsl 3alllUTa, 3a3€MJICHHE 3JIEKTPONPHOOPOB, KCEPOKC, CTPYIMHBIHI
MPUHTED, SJIEKTPOHArpeBaTeIbHbIC MPUOOPHL, HIEKTPOOCBETUTEIbHBIC TPUOOPEI, TaJIbBAHUKA.

11 KJIACC
Pasnen 4. dinekTpoauHaMuka
Tema 3. Maznummnoe none. I1eKmpomMazHUmMHAA UHOYKUUA

IlocTosiHHBIE MarHuThl. B3aumonelcTBHE IOCTOSIHHBIX MarHuTOB. MarautHoe mosie. Bektop
MarHuTHOM HMHAYKUWHW. [IpUHLMI Cynepno3uLMM MAarHUTHBIX Moned. JIMHMM MarHUTHON MHAYKIMH.
KapTtuna nuHuif MarHuTHOM MHTYKIUH T10JI TOCTOSIHHBIX MAarHUTOB.

MarsauTtHoe 1oJjie MPOBOJHMKA ¢ TOKOM. KapTuHa JMHUN MHAYKIUU MarHUTHOTO TOJS JJIMHHOTO
MpSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO TPOBOJHHMKA, KaTyIIKH C TOKOM. OmbeIT Opcrena.
BzanmozeiicTBuE TPOBOJHUKOB C TOKOM.

OepnepanpHas pabouast mporpamma | dusuka. 10-11 kimaccel (0a30BbIi YPOBEHB)

Cuna Amriepa, e€ MOAYJIh U HalpaBJeHUE.

Cuna Jlopenua, e€ MOAyJb U HanpaBieHUeE. J(BIKEHHE 3apsSyKEHHOM YacTULBI B OJHOPOIHOM
MarHuTHOM 1oJie. PaboTa cuibl Jlopeniia.

SIBnenue 3neKTpoMarHuTHOM UHAYKIMU. [I0TOK BEKTOpa MArHUTHON UHIyKLIUU.
DJIEKTPOABIDKYIIAS CUJIa MHAYKIMH. 3aKOH AJIEKTpoMarauTHoU nuaykuu dapazest.

BuxpeBoe anexkTpuueckoe moie. JIEKTPOABIKYIIASI CHIa MHAYKIUN B IPOBOJHUKE, IBHKYIIEMCS
[IOCTYIATEIbHO B OJJHOPOJAHOM MarHuTHOM nosie. IIpasuno Jlenna.

WHAyKTUBHOCTG. SIBNIEHNE CAMOMHIYKIMH. DJIEKTPOABHKYIIAs CHIIa CAMOMHTYKIUH.

OHeprus MarHUTHOTO MOJIS KaTYIIKU C TOKOM. DJIEKTPOMAarHUTHOE TOJIE.

TexHrn4Yeckre ycTporucTBa U MPAKTHUECKOE MPUMEHEHHUE: TIOCTOSHHBIE MAaIHUTHI,
3NIEKTPOMArHUTHI, 3JIEKTPOJIBUTaTeIb, YCKOPUTENN JIEMEHTAPHBIX YaCTHII, MHIIYKIIHOHHAS TIeYb.
Lemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHHUE 3JEKTPOHHOT'O Iy4YKa MarHUTHBIM TMOJIeM. JIMHUYM WHAYKIMKA MarHUTHOTO TOJIS.

BzaumopeiicTBue AByX NpOBOAHUKOB ¢ TOKOM. Cuna Amnepa.

[eiictBue cuibl JIopeHIia Ha MOHBI AJIEKTPOSIUTA. SIBIEHNE 2IEKTPOMArHUTHON HHIYKIIHH.

ITpaBuno Jlenna.

3aBUCHMOCTb DJIEKTPOABHKYIIEH CHIIBI HHIYKIIUHM OT CKOPOCTH U3MEHEHUSI MArHUTHOTO TIOTOKA.

SIBiIeHME CAMOMHIYKINH. Yuenuueckuii akcnepumenm, aabopamopusvie pabomsi N3yuenne
MarHMTHOTO TOJIA KaTyIIKH ¢ TOKOM. MccnenoBanue AeHCTBUS TIOCTOSSHHOTO MarHUTa Ha paMKy ¢
TokoM. VccrnenoBanne SIBJICHNUS IEKTPOMAarHUTHON HHAYKIIUH.

Paspeu 5. Kone6anust u BOJTHBI
Tema 1. Mexanuueckue u 31eKmpomazHumHvle Koneoanus

KonebarenpHas cucrema. CBOOOIHBIE MeXaHWYeCKHe KoyiebaHuda. |'apMoHMYecKre KojebaHWs.
[lepuon, wactoTta, amruntyaa u ¢asza xonebanuid. [Ipy>KuHHBIA MasTHUK. MaTeMaTH4ecKuil MasTHUK.
VYpaBHeHHE TapMOHHYECKUX Kosebanuil. [IpeBpalenne sHepruu Npu rapMOHUYECKUX KOJIeOaHMSIX.

KoneOarenbubiii  koHTYp. CBOOOAHBIE  3JIEKTPOMArHUTHBIC  KOJ€OAHUS B HjA€aIbHOM
KOJIe0aTeIbHOM KOHTYpe. AHAJIOTHA MEXIy MEXaHWYECKUMH U 3JIEKTPOMArHUTHBIMH KOJIEOaHHUAMHU.
®opmyna ToMcoHa. 3aKOH COXpaHEHHsI SHEPTUH B UACUTEHOM KoJieOaTeIbHOM KOHTYpE.



IIpencraBienne o 3aTyxaromMX KoieOaHWSIX. BBIHYXIEHHBIE MEXaHHYeCKHe KOJeOaHMUs.
Pe3onanc. BeiHyaeHHBIE 2JIEKTPOMAarHUTHBIE KOJIEOaHMs.

Ilepemennbiit Tok. CHHYCOMAANBHBIA TEPEMEHHBI TOK. MOIIHOCT, NEPEMEHHOrO TOKa.
AMILTUTYTHOE U IEUCTBYIOICE 3HAUYEHNE CUIIBI TOKA U HAMIPSIAKCHUSL.

Tpanchopmarop. Ilpom3BomcTBO, mepemadya ©  MOTPeOJICHHE DIICKTPHUSCKOH  DHEPTHH.
DKOJIOTHYECKHEe PUCKH TIPH MIPOU3BOCTBE dEKTpodHeprur. KynbTypa HCIIONb30BaHUs AIEKTPOIHEPTUU
B IMOBCETHEBHOM >KU3HU.

TexHu4ecKkue yCTpoUCTBa U NPAKTUUECKOE PUMEHEHUE: MIEKTPUYECKUNA 3BOHOK, TEHEPATOP
[IEPEMEHHOTr0 TOKA, JUHUU 3JIeKTponepenad. JJemoncmpayuu

HccnenoBanne mapaMeTpoB KoJeOaTENbHON CHCTEMbl (NPYXUHHBIH WIH MaTeMaTHYECKUN
MasITHUK).

Habmronenne 3aTyxaromux KoiaeOaHui.

HccnenoBanue CBOWCTB BBIHYKICHHBIX KOJICOAHUIM.

Habmionenue pesoHanca.

CBoOOmHBIC DIICKTPOMArHUTHBIE KOJICOaHH.

OciorpaMMBbl (3aBUCHMOCTH CHIIBI TOKA M HANIPSDKEHUS OT BPEMEHH) JUISA AIIEKTPOMArHUTHBIX
KoneOaHui.

Pe3zoHanc npu NOCIEAOBATEIBHOM COECIUHEHUU PE3UCTOPA, KATYIIKM HHIYKTUBHOCTH U
KOHJIEHCATOopa.

Mojiens TUHUHU dNIEKTpoIiepeaaun. Yuenuueckuil
9KCnepumenm, 1abopamopHvle pabomol

HccnenoBanne 3aBHCUMOCTH TIEPHOA MAIIBIX KOJIeOaHWiA Tpy3a Ha HUTH OT JUTHHBI HUTH U MacChI
rpysa.

HccnenoBanre mepeMEHHOTO TOKa B LENH W3 IOCIENOBATEIbHO COEAMHEHHBIX KOHJEHCATopa,
KaTYLIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 371eKMpPOMAZHUNIHBLE G0JIHbL

MexaHndeckre BOJHBI, YCJIOBUS pacripocTpaneHus. Ilepuon. CkopocTh pacnpocTpaHEeHUsS U
JUTMHA BOJIHBL. [lonepeyunsie ¥ nmpo1oibHbIe BOJMHBL MHTEephepeHiusa u Tudpakius MEXaHHISCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

ONeKTpOMarHuTHBIE BOJHBL. YCIIOBUS H3My4YeHHs DIIEKTPOMAarHUTHBIX BOJH. B3aumHas
opueHtauus BekTopoB E, B, v B anexkrpoMarauTHON BojHe. CBOMCTBa 3JIEKTPOMAarHUTHBIX BOJIH:
OTpakeHHue, TpeJoMIIeHHe, ToNspu3anus, Tudpaxius, narepdeperiusa. CKOpOCTh 3IEKTPOMArHUTHBIX
BOJIH.

[IIxana 37eKTPOMAarHUTHBIX BOJIH. [[pMeHeHNE 37IeKTPOMArHUTHEIX BOJTH B TEXHUKE U OBITY.

[IpuHIUMIBL paaAUOCBsI3U U TeNEeBUICHUA. Paquonokanusi.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEebl.

TexHudeckue yCTPOHCTBA © TMPAKTUYECKOE MMPUMEHEHHUE: MY3bIKAJIbHBIE WHCTPYMEHTHI,
yIbTPa3ByKOBasg JHUArHOCTUKA B TEXHHUKE W MEIWIIMHE, pajap, paguoNpHUEMHUK, TEIEBU30D, aHTCHHA,
tenepon, CBY-neus.

Lemoncmpayuu

OO6pa3oBaHue U pacpoCTpaHEHUE TIOTIEPETHBIX U MPOIOTHHBIX BOJH.

KoneGmromeecs Teno kak HCTOYHUK 3ByKa. HaOmroneHue oTpaxeHus 1

MpeoMIIEHUS] MEXaHIMYeCKUX BOJTH. HabOmnronenne naTepdepeHiny u

TUQpaKIIi MEXaHHYECKHX BOJIH. 3BYKOBOW PE30HAHC.

HaGuroienue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIHTYI0M M YaCTOTON KOJIeOaHUH.

UccnenoBanue CBOMCTB AIEKTPOMArHUTHBIX BOJIH: OTpPa)KCHHUE, NPEIOMIICHHE, MOJspU3alius,
nudpaxyst, ”HTEpQEepeHITHsL.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmonuHeiHOe pacnpocTpaHEHHE CBETa B OAHOPOAHOH cpexe. Jlyu
cBeTa. ToueyHbIil ICTOYHUK CBETA.

OTtpakeHHe CBeTa. 3aKOHBI OTpayKeHMsI cBeTa. [locTpoeHre n300pakeHUH B IJIOCKOM 3epKalie.

[Ipemomiienne cBera. 3aKOHBI IPENOMIICHUS CBeTa. AOCOIIOTHBIN ITOKA3aTellb MPEIOMIICHUS.
[Tonnoe BHyTpeHHee oTpaxkeHue. [IpeneapHplil yroi noaIHOro BHYTPEHHETO OTPaKEHUSI.

Hucnepcus csera. CinoxHbIi cocTaB Oemnoro cera. Lger.

Cobuparomnue 1 paccemBaromuye JUH3bI. ToHKas muH3a. oKyCcCHOE pacCTOSHNE U ONTHYECKas CHia
TOHKOM nuH3BL [locTpoeHre n300pakeHnii B COOMPAIOINX M paccenBaromux Jua3ax. ®opMya TOHKOH
JINH3BL. Y BENUYEHUE, JaBaeMoe JUH30H. [Ipenensl IpUMEHMMOCTH F€OMETPUYECKON ONITUKH.



BoanoBas ontuka. MHTepdepenuus cBera. KorepeHTHble HCTOYHHUKH. Y CIOBUS HaOJIOACHUS
MakCUMYMOB M MHHUMYMOB B HHTEp()EpEHINOHHOH KapTHHE OT JBYX CHH(A3HBIX KOTCPEHTHBIX
HMCTOYHHKOB.

Hudpaxnus ceeta. JudpakunonHas pemérka. Y cinoBue HabI0AeHNs TIaBHBIX MAKCUMYMOB TIPH
[IaICHUM MOHOXPOMATHYECKOT0 CBeTa Ha AudpakiuoHHyro pemérky. [lonspusanus cera.

TexHuueckue ycTpoiicTBAa M INPAKTUYECKOE MPUMEHEHHE: OuKd, Jymna, (oroamnmnapar,
MPOEKIMOHHBIA amnmapar, MHKPOCKOI, TEJIECKOM, BOJOKOHHAs OMNTHKA, AW(QPaKUMOHHAs pPeléTKa,
HOJISIPOU .

Jemoncmpayuu

[IpssmMonuHeliHOE pacpocTpaHEHUE, OTPasKeHHE U MpejoMiieHre cBeTa. ONTHYECKUE MPUOOPEHI.

[MomHoe BHYyTpeHHEE OTpakeHne. Mojens cBeToBojia. VccnenoBanue CBOMCTB N300pakeHUH B

nTruH3ax. MoJen MEKPOCKoIIa, Teeckora. Habmonerre narepdepeHinn ceeta. Hadmonenue

mudpakun ceeta. HabmoaeHue qucnepcuu cBeTa.

[Tony4enue criekTpa ¢ IOMOUIBIO TpU3MBIL. [loTydeHune crekTpa ¢ HTOMOMIbIO AU(PaKIIMOHHOM

pewétku. HaGmonenne nonsipusanum cBeTa. Yuenuueckuil SKcnepumenm, 1a00pamopHule

pabomulr VI3Mepenune oka3aTeis IpelIoMIICHNs cTekia. McciemoBanue CBOMCTB M300pakeHHH B

nun3ax. Habnronenue aucnepcun cera.

Pa3znen 6. OcHOBBI clIeNHMAJIbHON TEOPHH OTHOCHUTEILHOCTH

I'paHuLbl OPUMEHUMOCTH KIJIAaCCHYECKOM MexaHuku. [locTynaTel choenuanbHOM — Teopuu
OTHOCHUTCJIILHOCTU: MHBAPUAHTHOCTL MOIOYJII CKOPOCTHU CBE€TAa B BAKYyyME, NPUHIHII OTHOCUTCIBHOCTHU
DUHIITEeHHA.

OTHOCHUTENBHOCTS OAHOBPEMEHHOCTH. 3aMEAJICHUE BPEMEHU U COKPAILEHHE AJIHHBI.

OHeprus U UMITYJIbC PEISTUBUCTCKOMN YaCTHIIbI.

CBs13p Macchl C SHEPrUel U UMITYJIbCOM PEISITUBUCTCKOM YaCTHUIIBI. DHEPTUs MOKOS.

Paszpnen 7. KBantoBasi puszuka
Tema 1. Inemenmuvl K6AHMOBOU ONMUKU

®otonsl. Dopmyina [lnaHka cBs3u 3HEpPrUH HOTOHA C €rO YACTOTON. DHEPTH U UMITYJbC (POTOHA.

OtkpeiTie u uccieaoBanue Qororddexra. OnbiTel A.I. CroneroBa. 3akonbl (orodddexra.
Ypasuenune DiinmreiiHa 11 potorddekra. «KpacHas rpanumna» dporodddexra.

Hasnenue cBeta. OnbiTel [1.H. JIeObeneBa. XuMuueckoe AEHCTBHE CBETA.

TexHMUECKHE YCTPOMCTBA U IPAKTHUECKOE TIPUMEHEHHE: (POTOINEMEHT, OTOAATUHK, COTHEUHAS
Oarapesi, cBeTOANON. [Jemoncmpayuu

®oTo3¢deKT Ha yCTaHOBKE C IMHKOBOH M1acTUHOM. MccnenoBanue 3akOHOB BHELITHETO

doroaddexra. Creroauon. Conneunas GaTapes.
Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OnbiTel Pesepdopaa no paccesHuto a-yactun. llnmanerapHas mMozmemb
aroma. [locrynarer Bopa. M3nyuenne u nornomnieHne GOTOHOB MPH MEPEX0jie aToMa C OJHOTO YPOBHS
SHEepruu Ha Apyroi. Bupl ciekTpoB. CieKTp ypOBHEH 3HEPTUH aTOMa BOJOPO/IA.

BonHoBeie cBoiicTBa yacTull. Bonuel ne bpoitns. KopnyckynsipHO-BOIHOBON Ayaau3M.

CroHTa”HHoe U BBIHYXXJICHHOC U3JIyYCHUC.

TexHrnYeckre yCTpOHCTBa M MPAKTUYECKOE MPUMEHEHHE: CIIEKTPaIbHBIM aHaIu3 (CHEeKTPOCKOI),
na3ep, KBaHTOBBII KOMIIBIOTED.

Lemoncmpayuu

Mogens onbiTa Pezepdopaa. Onpenienenrie ATHMHBI BOJIHBI JIa3epa.

Habmonenue nuHeuaThIX CIEKTPOB U3MyueHus. Jlazep.
Yuenuueckuii axcnepumenm, rabopamopuwvie pabomoi

HaOironeHue muHEHYaToro crekTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTHI, JTOKa3bIBAIOIIME CJIOXKHOCTh CTpOEHHs Anapa. OTKphITHE PAaJUOAKTHBHOCTH.
OmneiTel Pesepdopaa mo omnpeseseHuto cocTaBa pajuoakTuBHOro uanmydeHus. CpoiictBa anbda-, Oeta-,
ramMma-usJjIydycHus. Bimsane PaaOaKTUBHOCTH HA )XMUBBIC OPraHU3MBbI.

OTkpbiTHE MpoTOHA M HelTpoHa. Hykiionnas moneins anpa ['eiizendepra- MBanenko. 3apsn sapa.
MaccoBoe uucino sapa. M3oTomnsl.

Anbda-pacniasi. DNEKTPOHHBIH ¥ MO3UTPOHHBIN Oera-pacnan. [‘amMma-nznmydenue. 3akoH
PaAMOaKTUBHOTO pacraja.

OHeprus CBA3M HYKJIOHOB B sipe. Snepubie cuinbl. Jledext maccer sapa. SAnepHbie

peaxiuu. [leneHue u CUHTE3 sIep.



SAnepHserit peaktop. TepmosimepHbIii cuaTe3. [IpoOIeMBI M TEPCIIEKTHUBHI SACPHON YHEPTCTHKH.
OKOJIOTHYECKHE acTIeKTHI SIEPHOI SHEPTEeTHKHU. DIIeMEHTapHbIe YacTUIBl. OTKPBITHE IO3UTPOHA.
MeTo 161 HAOMIOJCHHUS U PETUCTPAIMH AIEMEHTAPHBIX YacTHil. DyHIaMEeHTaIbHBIC B3aUMOICHCTBHSL.
EnnncTBO Qu3nueckoii kKapTHHBI MUpa. TeXHUUECKHE YCTPOMCTBA U MPAKTHUECKOE MPUMEHEHHE:
O3UMeETp, kKamepa BuiibcoHa, ssaepHbIil peakTop, aToMHas 6oM0a. /Jemoncmpayuu

Cu€TunK NOHM3UPYIOIINX YaCTHII. YueHuuecKull IKCnepumenm, 1abopamopusie pabomol

HccnenoBanne TpeKoOB Y4acTHL (IT0 TOTOBBIM (OTOrpadusiM).

Pa3znen 8. DjeMeHTBI aCTPOHOMUM U ACTPOPU3UKHU
Otarsl pa3BUTHs acTpoHOMUH. [IpuKkianHoe 1 MUPOBO33PEHUECKOE 3HAUCHUE ACTPOHOMHUHL.
Bup 3Bé3nnoro Heba. Co3Besaust, ipkue 3BE3/bl, IUTAHETHI, UX BUANMOE ABkeHre. ConHedHas

cucTema.
Comane. ConmHeuHas akTUBHOCTH. Mctounmk sHeprum ConHma u 3BE34. 3BE3ABI, WX OCHOBHEIC
XapaKkTepuCcTUKH. JlmarpamMmma  «CHCEKTpalbHBIA  KJacCc -  CBETHMOCTB». 3BE3MbI  TJIaBHOM

MOCJIEZI0BAaTEIBHOCTH. 3aBUCUMOCTh «Macca - CBETUMOCTBbY» Ul 3BE3J IVIABHOM IOCIIEIOBATENBHOCTH.
Baytpennee crpoenue 38&3a. CoBpeMeHHbIE IIPEACTABICHHS O IPOUCXOXKAECHUH U 3Boonuu CoiHua u
3BE31. OTallbl )KU3HU 3BE3.

Mneunsiii IIyte - nama [anmaktuka. Ilomoxkenune u aBuxenue Connna B [Namaktuke. Tumsl
rajakTuK. PagroranakTuky v kBa3apsl. UEpHBIE ABIPHI B AIpax TaTaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06ma. Pasberanme ramaktuk. Teopust bombmioro
B3pbIBA. PEIIMKTOBOE H3IIy4CHHUE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsle npobaemMbl aCTPOHOMHUHU.

Yuenuueckue nabnooenus

HabnroneHust HEBOOPYKEHHBIM TJ1a30M C MCIIOIb30BAHUEM KOMIIBIOTEPHBIX HPUIOKEHUHA IS
OIIpeiesIeHHsI MTOJIOXKEHNsI HEOSCHBIX OObEKTOB HAa KOHKPETHYIO NaTy: OCHOBHBIE co3Be3nusi CeBepHOro
MOJTyIIApHs U SIPKYE 3BE3 MBI

HaGmronenus B Teneckon JlyHsl, mianer, Mieunoro [lyTu.

Odo0maroniee NOBTOpeHHe

Ponp ¢u3ukm M acTpOHOMHU B DKOHOMHYECKOH, TEXHOIOTHYECKOW, COIMAIbHOW M ITHYECKOU
chepax IesTETHHOCTH 4YeNOBEKa, POJb M MECTO (DM3UKM W acTPOHOMHUH B COBPEMEHHOW HaydyHOH
KapTHHE MHpPa, Posib (U3HYECKOW Teopur B (OPMHUPOBAHUH IMPEACTABICHUN O (U3UUECKOW KapTHHE
MHpa, MecTO (PU3MYECKOM KapTHHBI MHpa B OOILEM pSALY COBPEMEHHBIX €CTECTBEHHO -HAYyYHBIX
MIPEJICTaBJICHUH O IPUPOJIE.

Me:knpeaMeTHbIe CBA3H

Nzyuenne xypca ¢usukn ©0azoBoro ypoBHS B 11 Kkjacce ocymecTBisieTcs € y4€TOM
COJEePIKATEIIBHBIX MEXKIIPEIMETHBIX CBA3EH C KypcaMH MaTeMaTHKH, OHMOJOTHMH, XMMHUH, reorpaguu u
TEXHOJIOTHH.

Mesicnpeomemnvie nonsamust, CBI3aHHBIE C M3YYEHHEM METOJOB HAYYHOI'O TMO3HAHWS: SBIICHUE,
Hay4Hbld (akT, rumoresa, (usndeckas BeTUYMHA, 3aKOH, TEOpHs, HAONIOJIEHHUE, SKCICPUMEHT,
MOJIEJTMPOBaHKE, MOJIENb, U3MEPEHUE.

Mamemamuxka: pelieHNe CHCTEMBl YPaBHEHUH, TPUTOHOMETPHUECKHE (QYHKIIUHN: CHHYC, KOCHHYC,
TAHT€HC, KOTAHI€HC, OCHOBHOE TPHIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI M HX IPOEKIMH Ha OCH
KOOpJIMHAT, CJOXXEHHE BEKTOPOB, IIPOM3BOJAHBIC 3JEMEHTApHBIX (YHKUMH, NpPU3HAKK IOJ00HS
TPEYroJILHUKOB, ONpe/IeIeHUe TUIOIAIN TNIOCKHX (QUTyp 1 00BbEMa Ted.

buonoeus: >nexTpuueckue SIBICHUA B JKMBOM NpHUpoJe, KojeOaTelbHbIE IBIKEHUS B KHUBON
MIPHUPOJIE, ONTHYECKUE SIBICHUS B )KUBOH NMPUPOAE, AEHCTBUE PaJUALNN HA )KUBBIE OPIaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMUYECKasi CTPYKTypa TBEPIBIX Tel, MEXaHHU3MBbI
00pa30BaHMs KPUCTAJUTMYECKON PEIIETKH, CIIEKTPAILHBINA aHATH3.

leoepaghua: wmarHuTHBIE TOMIOCa 3€MIIM, 3QJIEKM MAarHUTHBIX pyl, (OTOChEMKAa 3eMHOMN
MTOBEPXHOCTH, MPeICKa3aHne 3eMIIETPSICEHUN.

Texnonocus: TWHUHM DIEKTpONEpenad, TeHEepaTop MEPEMEHHOI0 TOKa, JJIEKTPOJIBUTATENb,
WHIYKIMOHHAS T[€4b, pajxap, paauonpuéMHMK, TeJIEeBH30p, aHTeHHa, TenedoH, CBY-neus,
NPOEKIMOHHBIN annapar, BOJIOKOHHAsI ONITHKA, COJTHEYHas Oarapest.



IJMIAHUPYEMBIE PE3YJBbBTATHBI OCBOEHMUS ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOTo mpenmeTa «Du3nka» Ha YpOBHE CpeAHEro oOIiero odOpasoBaHuUs (0a30BBIT
YPOBEHb) JTOJIKHO 00CCIIEUUTh JOCTHKCHUE CICIYIOIUX JIUYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX
00pa3oBaTeNbHBIX PE3yTbTaTOB.
JIMYHOCTHBIE PE3YJIBTATHI

JIMdHOCTHBIE pe3yNbTaThl OCBOCHHS Yy4yeOHOro mnpeamera «®dwu3ukay TOMKHBI OTPaXKaTh
TOTOBHOCTh H CIIOCOOHOCTH OOydYalomuXcsd pPyKOBOACTBOBAaTHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3UIMENH IJWYHOCTH, CHCTEMOW II€HHOCTHBIX OPHEHTAIWH, IMMO3WTHUBHBIX BHYTPEHHHX YyOeXIeHWH,
COOTBETCTBYIOIIUX TPAJAUIMOHHBIM IICHHOCTSIM POCCUICKOro OOIIeCTBa, PACHIMPECHUE KU3HCHHOTO
ONBITa U ONBITa JEATEIBHOCTH B MPOIECCE peaau3alldd OCHOBHBIX HAIpaBJICHUM BOCHUTATEIHHOU
JIeSITCNIbHOCTH, B TOM YHCIIE B YaCTH:

10  rpaxmanckoro BocnuTAHMS:

c(OPMHPOBAHHOCTh TIPAXKIAHCKON MO3HIMH OOYYAIOMErocss KaK aKTHBHOTO M OTBETCTBEHHOTO
4JIeHa POCCUICKOTO OBIIECTBA;

NIPHHATHE TPAIUIIMOHHBIX OOIIEUENOBEYECKNX T'yMAHUCTHIECKUX M 1eMOKPATHUECKHX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO J€ATENBHOCTH B HHTEpecax TpakJaHCKOTO —OOIIecTBa,
y4acTBOBATh B CAMOYIIPABJICHHH B 00Pa30BaTeIbHON OPraHN3aIuH;

YMeHI/Ie B3aHMOHeﬁCTBOBaTB C CoraJIbHbIMU I/IHCTI/ITyTaMI/I B COOTBCTCTBUU C UX q)yHK]_II/DIMI/I nu
Ha3HAUCHHEM;

TOTOBHOCTb K TYMAHHTAPHOH M BOJIOHTEPCKOI IeATeIbHOCTH;

1 I narpnornueckoro BocnuTanus:

c(hOpMHUPOBaHHOCTH POCCUICKON TPaKJAHCKOW MACHTUIHOCTH, TATPUOTH3MA; [IEHHOCTHOE
OTHOLIEHHE K TOCYJapCTBEHHBIM CUMBOJIaM, JOCTHKECHUSIM POCCHUMCKUX YUEHBIX B 00JaCTH PU3UKH U
TEXHUKE;

121yx0BHO-HPABCTBEHHOr0 BOCHUTAHMUS:

C(I)OpMI/IpOBaHHOCTI) HPAaBCTBCHHOI'O CO3HAHUA, STUYCCKOT'O ITIOBEACHMA CHOCO6HOCTB OLCHHNBATH
CUTyalluI0 U IPUHUMATh OCO3HAHHBIC PCHICHUA, OPUCHTHUPYACH Ha MOPAJIbHO-HPABCTBECHHBIC HOPMbI U
IIEHHOCTH, B TOM YHCJIE B ICATEIHHOCTH YIEHOTO;

0CO3HAHHE TMYHOTO BKJIA/IA B TIOCTPOSHHE YCTOHIHBOrO GYIyIIero;

133crernueckoro Bocuranus:
ICTETHYECKOE OTHONIEHHE K MHpY, BKJIIOYas JCTETHKY HAYYHOTO TBOPYECTBA, IPHCYIIETO
¢busnyeckoii HayKe;

14TpynoBoro Bocnuranus:

WHTEpEC K pa3iuuHbiM cepam HpodecCHOHATBLHOW NEATEIBHOCTA, B TOM YHWCIE CBSI3aHHBIM C
(GU3NKOW M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN BBHIOOp OymyIel mpodeccuu U peain30BbIBATH
COOCTBEHHbIE )KU3HEHHBIE TUIAHEL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHWI0 W CaMOOOpa30BaHWIO B o0jacTh (GU3WKH Ha
MPOTSAAKEHUU BCEH KU3HU;

1 53K010rnueckoro BocnuTanus:

cOpMHUPOBAHHOCTh ~ HKOJIIOTMYECKOH  KyJIbTYpbl,  OCO3HaHHE  IJIOOANIBHOTO  XapakTepa
9KOJIOTHYECKUX TTPOOIIEM;

IUIAHUPOBAHUE M OCYLICCTBICHHE ACHCTBHI B OKpYKArOLICH Cpele Ha OCHOBE 3HAHMs LeJiel
YCTOMYHMBOTO Pa3BUTHSI YEIIOBEUECCTRA;

PacmnpeHHe OIlbITa AOCATCIBHOCTHU 3KOJIOTUYECKOU HaIlpaBJICHHOCTU Ha OCHOBC HMCIOINXCA
3HAHWI TI0 PU3HKE;

1 6uennocTn Hayunoro nosnanus:

c(hOpMHPOBAaHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
¢bu3nUecKoi HayKu;

OCO3HAHME IICHHOCTHM HAayYHOH JAEATeNIbHOCTH, TOTOBHOCTh B IIpOLIeCCe H3yYeHHsA (U3HKU
OCYHIECTBIIATH MPOCKTHYIO U UCCIICA0BATCIILCKYIO ACATCIIbHOCTE MHAUBUAYAJIbHO U B I'PYIIIC.
METANPEJIMETHBIE PE3YJIBTATbBI
Ilo3HaBaTesbHBIC YHHBePCcaJbHbIE y4eOHbIe AelicTBUA ba3oBbie
JIOTMYECKHe JeiicTBUS:

CaMOCTOSITENHHO (hOPMYITUPOBATH U aKTyaJIM3UPOBATH POOIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;



OTIPEICTISATH ETH IEATENIbHOCTH, 33/1aBaTh ApaMeTPhl U KPUTEPUH UX JTOCTIKEHHUS; BBISBIISATD
3aKOHOMEPHOCTHU ¥ MPOTUBOPEUHS B PACCMATPUBAEMBIX (DM3MUECKUX SBICHHSIX;

pa3pabaTeiBaTh IUIAH PEIICHUS MPOOJIEMBI C yYETOM aHalIW3a WUMEIOIIMXCS MaTePUANBHBIX H
HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBHI B JIEATEINBHOCTD, OIICHUBATH COOTBETCTBHE PE3yJIbTATOB LIENSIM, OIICHUBAThH
PUCKH TIOCIEICTBUH IS TEILHOCTH;

KOODIAMHUPOBAaTH M  BBIIONHATH paboOTy B  YCJIOBUSIX pEajbHOTO, BUPTYyaJbHOTO H
KOMOMHHPOBAHHOTO B3aHMOJECHCTBUS;

pa3BUBaTh KPEeaTHBHOE MBINIICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOIIEM.
ba3oBble uccienoBaTe/IbCKue AeHCTBUA:

BJIQJICTh HAYYHOH TEPMUHOJIOTHEH, KIFOUEBBIMH MMOHATHIMU U METOaMU (PU3UYECKON HAYKH;

BJIa/IETh HABBIKAMH Y4eOHO-MCCIIEZIOBATENHCKOW U MPOEKTHOW NEATENEHOCTH B 00JACTH (PU3UKH,
CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOUCKY
METO/IOB pelieHus 3a7a4d PU3NIECKOTo COIePIKaHUs, TPUMEHEHUIO PA3TMYHBIX METOIOB MTO3HAHUS;

BIQETh BUAAMH JEATEIBHOCTH IO IMIONyY€HUI0 HOBOTO 3HAHHSA, €ro HHTEpPIIPETaInH,
MpeoOpa3oBaHUI0 M TPUMEHEHHWIO B Pa3IMYHBIX yUEOHBIX CHTYalllsX, B TOM YHCJIE TPH CO3JaHUHU
Y4eOHBIX MMPOCKTOB B 00JIACTU (PU3UKY;

BBISBIISITh TIPUYUHHO-CIICACTBEHHBIE CBA3M W aKTyalHM3UPOBaTh 33/ady, BHIIBUTATH THIIOTE3y €&
pelIeHusl, HaXOAWUTh apTyMEHTHI ISl JIOKa3aTelnbhCTBA CBOMX YTBEPXKACHUH, 3aJaBaTh IapamMeTpbl U
KPUTEPUU PCIICHUS;

aHATM3UPOBATh TOJIYYCHHBIE B XOJIe PEHICHUs 3a/laud PE3yJbTaThl, KpUTUYECKA OLICHUBATH UX
JIOCTOBEPHOCTD, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBHSX;

CTaBHTH U (HOPMYIHPOBATH COOCTBEHHBIE 3a7aull B 00pa30BaTEIbLHON ACATENLHOCTH, B TOM YHCIIE
NpY U3Y4YEeHUH (DUBHKU;

JIaBaTh OIEHKY HOBBIM CUTYAIlHsIM, OIICHUBATh IPUOOPETEHHBIN ONBIT; YMETh MIEPEHOCUTH 3HAHUS
1o (pH3HKe B MPAKTUIECKYIO 00J1aCTh )KU3HEIEATEIIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEIMETHBIX 00J1acTeil; BEIIBUTATh HOBBIE

Uiy, MpejylaraTh OPUrHHAIBLHBIE TIOAXOBI M PEIICHUs; CTAaBUTh POOJIEMBI U 33124,

JTOITYCKAIOIIIE albTePHATHBHEIE PEIICHUSI.

PaGora ¢ undopmanueii:

BJIaJICTh HABBIKAMHU MOJy4eHUS MHOOpMAMU (U3NUIECKOTO COJIEPKaHUSI U3 UCTOUHUKOB Pa3HBIX
THTIOB, CaMOCTOSITENIFHO OCYIIECTBIISATh TOWCK, aHANHW3, CHCTEMATH3alMI0 W HHTEPIIPETAILNI0
WHGOPMAITUH Pa3TMYHBIX BHIOB B (DOPM IPEICTABICHUS;

OIIEHUBATH JIOCTOBEPHOCTh MHPOPMAITUH;

WCIIONb30BaTh CpEACTBA HWH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B PEIICHUU
KOTHUTHUBHBIX, KOMMYHHKATHBHBIX ¥ OPraHU3aIMOHHBIX 3a7lad C COONIOJIEHWEM TpeOOoBaHUH
SPrOHOMHUKH, TEXHHKH O€30MaCHOCTH, TMT'HEHBI, PeCypcoCOepe eH s, IPAaBOBBIX U ITHYECKHX HOPM,
HOPM MH(OPMAIIMOHHON 0€3011aCHOCTH;

CO3/aBaTh TEKCTHI (PM3MUECKOTO COAEpPKAHWSA B PA3MMYHBIX (QopMaTrax C y4€TOM Ha3HAUEHUS
WHQOPMAITUH U 1IeIeBOI ayTMTOPUH, BEIOUpasi ONTHMAIBbHYIO (hOpMY MPEICTABICHHS U BU3YATU3AIHH.
KomMmyHnkaTuBHbIE yHUBEpCAIbHBIE YUeOHbIE AeiiCTBUA:

OCYIIECTBIIATH O0IIeHNe Ha YPOKax (U3UKH U BO BHE-YPOUHOU JEATEIBHOCTH; PACIIO3HABATh
MPEIMOCHUIKY KOH(MIMKTHBIX CUTYAIlUi U CMATYATh KOH(MIUKTHL; Pa3BEPHYTO U JJOTUYHO M3IIaraTh CBOIO
TOYKY 3pEHHUSI C UCTIOIB30BAaHUEM SI3BIKOBBIX CPEJICTB;

MMOHUMATh ¥ UCITOJIb30BaTh MPEUMYIIIECTBA KOMaH/IHOW W MHAWBUyaIbHON paOOThI, BRIOMPAThH
TEMAaTHKy U METObI COBMECTHBIX JICHCTBHIA C YUYETOM OOIIUX HHTEPECOB, U BOZMOXKHOCTEH KaXKJIOTO
YJleHa KOJIJICKTHBA,;

NPUHUMATH [IeJIH COBMECTHOM JIeATEIbHOCTH, OPTaHN30BBIBATH M KOOPJAWHUPOBATH JICHCTBUS 110 €€
JIOCTHKCHHUIO: COCTABIIATh IUIAH JICUCTBUH, paclpeleNsaTh pOJId € YYETOM MHEHUH Y4YaCTHHUKOB,
00Cy)aTh pe3yJibTaThl COBMECTHOM pa0bOThI;

OIIEHMBATh KAauyeCTBO CBOETO BKJAJa M KAXKJIOTO YJYaCTHHKA KOMaHJbl B OOMIMH pe3ynbTaT 10
pa3pabOTaHHBIM KPUTEPHUSIM;

mpeJyiaraTh HOBBIE IPOEKTHI, OIEHUBATh HWJEH C T[O3WIUHM HOBU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKON 3HAUMMOCTH;

OCYILIECTBIISTh TO3UTHBHOE CTPATErMYECKOE TOBEJACHUE B PA3NIMYHBIX CUTYAIUsX, MPOSBISTH
TBOPYECTBO U BOOOpaKEHUE, ObITh HMHUIIMATUBHEIM.



PeryisiTuBHbIe yHHBepcaibHbIe yueOHbIe AeiicTBUA
Camoopranuzanus:

CaMOCTOSITETIbHO ~ OCYLIECTBIATh ITO3HABATEIbHYIO JEATENBHOCT B 00JacTH (QU3UKH U
ACTPOHOMUH, BBISIBIISITH MTPOOJIEMBI, CTAaBUTH U POPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITETIbHO COCTABIIATH IIJIaH PELICHHUS PaCUETHBIX U KAUECTBEHHBIX 3a1a4, IJIaH
BBINIOJIHEHUS IPAKTUUECKON pabOThI ¢ yIETOM MMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH 1
MIPENOYTEHHI; JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacLMpsATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JINYHBIX NPEANIOYTEHUH; JeaTh OCO3HAHHBIN
BBIOOD, apTYMEHTHPOBATh €10, OpaTh Ha ce0s OTBETCTBEHHOCTH 32 PEIICHHE;

OLICHUBATh PUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBAaTh (DOPMHUPOBAHUIO M TPOSBICHUIO JPYAHLUH B 007acTH (U3UKH, MOCTOSHHO
MOBBIIIIATH CBOM 00pa30BaTEeNbHBIN M KYJIBTYPHEIN YPOBEHb.

CaMOKOHTpPOJIb, IMOIMOHAIbHBIN HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCHUTH KOPPEKTHBBI B JE€ATENBHOCTb, OLIEHUBAThH
COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIaJCTh HaBBIKAMH I103HABATEIFHONW pe(UIEKCHH KaK OCO3HAaHMSA COBEPIIAEMBIX IEHCTBUH U
MBICITUTENBHBIX MPOLIECCOB, UX PE3YIBTATOB U OCHOBaHUM;

WCIIOJIB30BaTh NPUEMBI peICKCHH AJIS OLIEHKU CUTYalluy, BEIOOpa BEPHOT'O PELICHUS;

YMETh OLICHUBATh PUCKH U CBOCBPEMEHHO [IPUHUMATH PEIICHUS [0 UX CHHKECHUIO; IPUHUMATh

MOTHUBBI M apTyMEHTHI JIPYTUX NPU aHAIN3€E PE3yJbTaToOB JeSATeIbHOCTH; TPUHUMATH ceOsl,

IMoOHMUMas1 CBOM HEAOCTATKU U JOCTOUMHCTBA; IPUHUMATbL MOTHUBBI 1 apr'yMCHTBI APYTUX IIPpH

aHaJM3€e pe3yIbTaTOB ACATEILHOCTH; IPU3HABATH CBOE IIPABO U MPABO APYTUX HA OIIMOKH.

B mporiecce nocTKEHUs TMYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMEI 110 (PH3HKE IS YPOBHS

CpeIHero o011ero o0Opa3oBaHus y 00yJaroNxcs COBEPIIICHCTBYETCS
SMOIHOHATBHBIT WHTEJIICKT,
NpeAnoaararoIuii

c(hOpMHUPOBAHHOCTE:

CaMOCO3HAHMSI, BKJFOUAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE SMOIIMOHAIBHOE COCTOSIHUE, BUICTh
HaTpaBIICHUs Pa3BUTHSI COOCTBEHHOH SMOIIMOHAIEHOM cephl, OBITH yBEpEHHBIM B cele;

CaMOperyJIupoBaHus, BKIIOYAIOIIETO CaMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCThH 3a
CBOE IMOBEJICHHE, CTIOCOOHOCTh aIalITHPOBATHCA K SMOIIMOHANBHBIM U3MEHEHHUSIM H TPOSIBISTH THOKOCTB,
OBITH OTKPBITBIM HOBOMY;;

BHYTPEHHEH MOTHBAIMM, BKJIIOYAIOLIEH CTPEMIIEHHE K JAOCTHXCHHUIO LEJIN U YCHeXy, ONTUMH3M,
WHUIIMATUBHOCTh, yMEHUE IEHCTBOBATh, UCXO/IS U3 CBOMX BO3MOYKHOCTEH;

SMIIaTHH, BKIIOYAIOLIEH CIIOCOOHOCTh MOHMMATh AMOLMOHAIBLHOE COCTOSIHUE APYTHX, YUUTHIBATH
€ro MpH OCYILIECTBICHUHN 0OILIeHNUs, CIOCOOHOCTH K COUYBCTBHIO U CONIEPEKHNBAHMIO;

COLIMAITBHBIX HABBIKOB, BKIIIOYAOIMX CIIOCOOHOCTH BHICTPaWBaTh OTHOILEHHS C APYTHMH JIFOJIbMH,
3a00THUTHCS, IPOSIBIIATH HHTEPEC U pa3pemarb KOH(IUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K xonity oOyuennst B 10 kyacce npeaMeTHbIE Pe3yabTaThl Ha 6230BOM YPOBHE JIOJDKHEI OTPaXaTh
c(hOpPMHUPOBAHHOCTH y 00YYAFOIIUXCSl YMEHHUH:

JeMOHCTPHUPOBATh HA MPUMEPAX PoOjib U MecTo (GU3MKU B (POPMUPOBAHUN COBPEMEHHOM HAy4HOIl
KapTHHBl MHpa, B PAa3BUTUM COBPEMEHHOW TEXHHKH W TEXHOJOTUH, B MPAKTUUYECKOHW AEATEIBHOCTH
JIIOJICH;

YUUTBIBATh TPAHUIBl MPUMEHEHUS W3YyYCHHBIX (U3MYECKHUX MOAEJeH: MaTepualbHas TOUKa,
MHepLHajibHas cucreMa OTcuéra, abCOJIOTHO TBEPAOE TEJO, WACAIBHBIA ra3, MOJAEIN CTPOCHUS Ia3oB,
JKUJIKOCTEH M TBEPABIX TeJ, TOUSUHBIH AMEKTPHUYCCKHUI 3apsi/ TPH pelIeHu: (U3NYIecKnX 3aj1ay;

pacro3HaBaTh (pU3NUYECKHUE SBICHHS (IPOIECCHI) U OOBSICHATH WX HAa OCHOBE 3aKOHOB MEXaHHWKH,
MOJIEKYJIAPHO-KHHETHYECKOM TEOpUM CTPOEHHUS BEIECTBA M JJIEKTPOJMHAMHMKH: pPaBHOMEPHOE U
PaBHOYCKOPEHHOE TPSMOJIMHEHHOE IBM)XKEHHE, CBOOOJHOE MaZeHHWE TeJ, ABIKEHHE IO OKPY)KHOCTH,
WHepIHs, B3auMoJieiicTre Tei, Tuddysus, OpOyHOBCKOE JBMKCHUE, CTPOCHUE KUIKOCTEH M TBEPIBIX
TeJ, M3MEHEeHHEe o0bEMa Tel Npu HarpeBaHMM (OXJIAKICHUH), TEIJIOBOE PaBHOBECHE, HCIIApEHUE,
KOHJEHCaIus, MJIaBIeHNE, KPUCTAIIN3aIHs, KUIIEHNE, BIAXXHOCTh BO3/1yXa, TOBBIIICHUE JAaBICHUS ra3a
MIPH €r0 HarpeBaHWHU B 3aKPHITOM COCYJIE, CBSI3b MEXAY IapamMeTpaMi COCTOSHUS ra3a B M30IPOIeccax,
JEKTpU3aLKs Tell, B3AUMOJEICTBHE 3apSA0B;

OIMCHIBATh MEXAHWYECKOE MBM)KEHHE, HCIONb3Ys (U3NUECKHE BEIUYMHBI: KOOPAMHATA, IYTh,
nepeMenieHne, CKOpPOCTh, YCKOpPEHHE, Macca TeJa, CHJIa, HWMITyJbC Teja, KWHETHYeCKas JSHeprus,



NOTEHIMAIbHAS 3HEPrysl, MeXaHuueckas paboTa, MexaHU4YecKas MOLIHOCTb; IIPU OMMCAHUU IIPABUIBHO
TPaKTOBaTh (PU3MYECKUH CMBICI MCIOJIb3YEMBIX BEJIMYMH, UX 0003HAu€HWUs M €IUHMILbI, HAaXOAMUTh
(opMyIIbI, CBA3BIBAIOLINE JAHHYIO PU3HUYECKYIO BEJIMUMHY C JPYTUMH BEITUIHHAMM;

OTMCHIBATh M3YYCHHBIC TEIUIOBBIE CBOMCTBA TENl M TEIUIOBBIC SIBIICHHSI, MUCIONB3Ys (pusndeckue
BEJIMYMHBL: JaBICHHUE ra3a, TEeMIIEpaTypa, CPEAHss KUHETHYECKas SHEpPrus XaOoTHYECKOIO IBHKEHUS
MOJIEKYJ1, CPeIHEKBAaAPATUUHAsI CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSA SHEPTHUs, paboTa
raza, K03Q(OUIHUEHT MOJEe3HOTO IEHCTBUS TEIIOBOTO JBUraTessl; IPH OMUCAHWH MPAaBUIBHO TPAKTOBAThH
Gu3MUeCKUil CMBICI HCIONB3yEMBbIX BEJIMYMH, MX OOO3HAYEHUS M EAWHHUIbI, HaXOOUThb (OPMYIbI,
CBSI3bIBAOLINE AAHHYIO (DPU3MUECKYIO BEJIMUHMHY C IPYTUMH BEIMYHHAM;

ONMCHIBAaTh HW3YYEHHBIE JJIEKTPUUECKHE CBOWCTBA BEIIECTBA U DJJIEKTPUUYECKUE SIBICHUS
(mpouecchl), HCMONB3yd (U3MUECKHE BEIUUMHBL: DSJICKTPUUECKUHM 3apsil, SJIEKTPHUYECKOEe TIOJe,
HanpsDKEHHOCTh OIS, MOTEHIMAl, Pa3HOCTh MOTCHLHUANIOB; IPU OINMCAHUM IIPABUIBHO TPAKTOBAThH
(GU3NYECKUI CMBICT HUCIOJB3YEMBbIX BENWYHMH, UX O0O3HAueHHWS W EJUHMLBI; YKa3blBaTh (HOPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (PU3NUECKYIO BEIUYHMHY C IPYTHMH BEITMUYHUHAMMU;

aHAJIM3UPOBATh (PU3KMUECKHE MIPOLECCH] U SIBJICHUS, UCIOIb3Yys (PU3MUECKHE 3aKOHBI ¥ IPUHLIMIIBL:
3aKOH BcemupHoro tsarotrenus, I, Il u 11 3akonsl Hbl0TOHA, 3aKOH COXpaHEHUS MEXaHWYECKOW SHEPIuH,
3aKOH COXpPAaHEHMsI UMIYJbCa, MPUHLUUI CYNEPHO3ULIMH CHUJI, NMPUHIMI PaBHONPABHUS HHEPIUAIBHBIX
CHCTEM OTCYETa, MOJIEKYJISIPHO-KHMHETHYECKYI0 TEOPHIO CTPOEHHS BEIECTBA, I'a30BbI€ 3aKOHBI, CBSI3b
cpenHell KHHeTHIECKON YHEPTHH TEIIOBOTO IBMKEHUS MOJIEKYJ C aOCOIIOTHON TeMIepaTypou, MepBhIi
3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHEHHUs AIEKTPUUECKOTO0 3apsiia, 3akoH KynoHa, mpu 3ToM pa3nnyaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTHUECKOE BBIpaKEHHE M YCIOBUs (TpaHUIBI, 00JIACTH)
IPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TPHHIMIBI JIEHCTBUS MAallMH, TNPHUOOPOB M TEXHUYECKHX YCTPOMCTB;
pa3InvaTh yCIOBHSA UX 0€30MaCHOTO UCTIONBL30BAHMUS B TIOBCEJHEBHOM )KHU3HU;

BBINIOJIHATh JKCHEPUMEHTHl IO HCCICNOBAHUIO (U3UYECKUX SBJICHUH M MPOLECCOB C
UCIIOJIb30BaHUEM TIPSIMBIX, 1 KOCBEHHBIX M3MEPEHUH, MPU 3TOM (hopMynaupoBaTh mpodiieMy/3afgady U
THIIOTE3y Y4eOHOTO IKCIIEPUMEHTa, COOUPATh YCTAHOBKY M3 MPEATI0KEHHOTO 000PYA0BaHHUs, TPOBOAUTH
OTIBIT U (POPMYITHPOBATH BBHIBOIBI;

OCYILLECTBIISITh NPSMBbIE M KOCBEHHBIE M3MEPEHMs (U3MUYECKMX BEJIMYMH, IPU 3TOM BBHIOMPAThH
OITHMAJILHEIIA  CII0CO0 N3MEPCHHA W HUCHOJb30BaThb M3BCCTHBIC METOABLI OLCHKH HOFpGIHHOCTCfI
U3MEPEHUN;

UCCIIEIOBATh 3aBHCHUMOCTH MEXIy (U3UYECKUMH BEJIMYMHAMHM C HCIHOJIB30BAaHHEM IMPSMBIX
U3MEPEHUH, IpU OSTOM KOHCTPYMPOBATh YCTAHOBKY, (DUKCHpPOBAaTh pPE3YJIbTaTbl IOJTy4EHHOH
3aBUCUMOCTHU (l)I/I?;I/I‘IeCKI/IX BCJIMYHMH B BHJIC TaGJII/I]_[ u Fpa(l)I/IKOB, ACJIaTb BBIBOABLI IO pE3yJibTaTaM
UCCIIe/IOBaHNS;

cobmonars npaBuia 0€30MacHOro Tpyla NpU MPOBEIEHHH HCCIIEAOBAaHMH B paMKax ydeOHOTro
JKCIEPUMEHTa, Y4eOHO-UCCIIEIOBATENbCKOM M TMPOEKTHOH JIEATENFHOCTH C  WCIOJIBb30BAaHHEM
M3MEPHUTETBHBIX YCTPOMCTB U 1aOOPaTOPHOTO 00OPYAOBAHUS;

pemiath pacuy€THBIE 3a/laud C SBHO 3aJaHHOW (M3MYECKOH MOJEINBIO, MCHOJb3Ys (U3HMUECKHE
3aKOHbI U IPUHIIUIIBI, HA OCHOBC aHAJIM3a YCJIOBHA 3a/la4n BBI6I/IpaTB
(U3NYECKYI0 MOJIENb, BBIIENATh (PU3NUECKUE BEIMYMHBI U (HOpMYIIBI, HEOOXOAUMBIC JUIsi €€ pelleHus,
MPOBOAMTH PACUETHl M OLIEHUBAThH PEAIbHOCTD MOJYYEHHOT0 3HaUCHHUS (U3NUECKON BEIIMUHHBL;

pemiaTb KaueCTBEHHBIC 3a/a4M: BBICTPAUBATH JIOTHYECKHM HENPOTUBOPEUMBYIO LEMOYKY
paccyKaeHui ¢ Onopoi Ha U3y4YeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH ¥ (PU3NYECKHUE SIBIICHUS;

WCIIOJIb30BaTh IPU PELICHUH y4eOHBIX 3a7ad COBpEMEHHbIE MH(POPMALMOHHBIE TEXHOJOIUU IS
MIOWCKA, CTPYKTYpHUPOBAaHUS, HHTEPIPETAMH M MPEACTABICHUS Y4eOHOM M HayYHO-TIOMYJISIPHON
WHQOPMAIUK, TOJIYYEHHOH W3 Pa3IM4YHBIX WCTOYHUKOB, KPUTHYECKH aHAIM3HPOBATH IOJy4acMYFO
UHQOPMAIHIO;

NPUBOJIUTH MPUMEPHI BKJIA/la POCCHUICKUX MU 3apyOeXHBIX Y4EHBIX-(DM3UKOB B Pa3BUTUE HAYKH,
00BSICHEHHE MPOIIECCOB OKPYIKAIOIIETO MHPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHH;

HCIIOJIb30BaTh TCOPETHYCCKHUE 3HAHUA 110 (1)1/131/11(6 B HOBC@HHCBHOI‘/‘I KU3HU I obecrieyeHust
Oe3omacHOCTH NpU OOpalleHHH ¢ NpUOOpPaMU M TEXHHUYECKUMH YCTPOWCTBaMH, AJSl COXpPaHEHUS
3]I0pOBBA U COONIOICHHUS HOPM SKOJIOTHYECKOTO TOBEJICHHS B OKPYXKAIOIIEH cpeae;

paboTaTh B TpyIIle C BBIMOJHEHHEM pa3HMYHBIX COLMUAIBHBIX pOJIeH, IJIAHUPOBATh PadOTY
TPYHIBI, PAliOHANBHO paclpenensaTh OOA3aHHOCTH W IUIAHHUPOBATh JESITEILHOCTh B HECTaHIAPTHBIX
CUTyalUsIX, aIcKBaTHO OLIEHUBATh BKJIaJ KKJAOTO U3 YYACTHUKOB IPYIIBI B PELICHUE pacCMaTpUBaeMOn
MPOOIIEMBI.



K koHmy o0yuenus B 11 kiiacce mpeqMeTHbIC Pe3yJIbTaThl HA 0A30BOM YPOBHE JIOJDKHBI OTPAKATh
c(hOpMUPOBAHHOCTH y 00YJAIOITUXCS YMEHUH:

JIEMOHCTPHUPOBATh Ha MPUMEPaX Pojb U MECTO (PU3UKU B (POPMUPOBAHUK COBPEMEHHOW HAYyYHOU
KapTUHBI MHUpA, B Pa3BUTUU COBPEMCHHON TEXHUKU M TEXHOJOTHH, B TPAKTUYCCKOW ICSITEILHOCTH
JOJIeH, TIEIOCTHOCTD U €IMHCTBO (PM3MUECKOM KapTHHBI MUPA;

YYUTBHIBATh TPAHUIIEI IPUMEHEHHUS M3YYCHHBIX (PH3UYIECKUX MOJIENeN: TOUCUHBIN AIEeKTPHUIECKUN
3apsill, Jy4 CBETa, TOYEUHBIH MCTOYHUK CBETA, SACpPHAs MOAETb aToMa, HYKJIOHHAs MOJAETb aTOMHOTO
AJIpa MU pemieHn  (pr3muecKknx 3a1ad;

pacmo3HaBath (pu3MUecKue SABICHUSA (TPOIECChI) W OOBACHATP WX HAa OCHOBE 3aKOHOB
9NEKTPOAMHAMHUKH ¥ KBAaHTOBOW (DM3MKM: 3JeKTpHyecKas NPOBOAUMOCTb, TEIUIOBOE, CBETOBOE,
XMUMHAYECKOe, MarHUTHOE NEHCTBUS TOKa, B3aMMOJACHCTBHE MAarHWTOB, SJIEKTPOMArHUTHAS WHAYKIHS,
JIEHCTBIE MAarHUTHOTO IIOJIi HA MPOBOJAHWK C TOKOM W IBWKYIIMHACSA 3apsl, SJIEKTPOMarHUTHBIC
KoysiebaHusI W BOJHBL, MNPSMOJNMHEHHOE pPacHpoCcTpaHEHWE CBETa, OTPAXKCHUE, MpPEIOMIICHHE,
uHTepdepeHuuns, Audpakuys U HOISIPU3ALUs CBETa, AUCIEPCUS CBETa, (OTOINEKTPUUECKUH IPPeKT
(boTorddexT), cBeTOBOE MaBIICHWE, BO3HHKHOBCHHE JIMHEHYATOrO CIIEKTpa aToMa BOIOpOJA,
€CTEeCTBEHHAsI U HICKYCCTBEHHAS PaIOaKTHBHOCTE;

ONKCHIBATh HW3yYCHHBIC CBOWMCTBA BEIIECTBA (ANEKTPUYECKUE, MAarHUTHBIC, OITHYECKHE,
AIIEKTPUYECKYI0 TPOBOJUMOCTh PAa3UYHBIX CpEl) W DOJIEKTPOMArHWUTHBIE SIBICHUS (TIPOIIECCHI),
WCTIONB3Ys (PU3MYECKHe BENWYMHBI: JJIEKTPHUECKUH 3apsl, CHjla TOKa, JJIEKTPUYECKOE HAIpPsDKEHUE,
JNEKTPUYECKOE COIMPOTHUBJICHUE, PA3HOCTh MOTCHIMAIOB, 3JCKTPOABIDKYIIas cuia, pabora TOKa,
WHAYKLUMS MarHuTHOTO mois, cwia Awmmepa, cwia JlopeHna, WHAYKTUBHOCTb KaTYLIKH, SHEPTHUS
AIEKTPUIECKOTO U MATHUTHOTO TIOJIEH, TIEPHO M YacTOTa KONeOaHUH B KOJIeOaTeTbHOM KOHTYpE, 3apsi
U CWJIa TOKa B NpOIECCe TapPMOHMYECKHX 3JIEKTPOMArHUTHBIX KOneOaHWi, (OKYCHOE pacCTOsSHUE U
OIITHYCCKasA CuJia JIMH3BI, IIPU ONHUCAHUHN IIPABUIBHO TPAKTOBATbH (I)I/I?J/ILICCKI/II\/'I CMBICJI UCHOJIB3YEMBIX
BEJIMYWH, WX OOO3HAYEHWs] W €IMHUIIBI, YKa3bIBaTh (hOPMYIIBI, CBS3BIBAIONINE MAHHYIO (HU3HUYECKYFO
BEJIMUWHY C IPYTUMH BEITUINHAMU;

OIMUCBHIBATL HM3YUYCHHBIC KBAHTOBLIC ABJICHUA W MPOUECCCHI, HCIIOIL3Ys (1)I/I3I/I‘-ICCKI/IC BCJINYHHBI:
CKOPOCTH JICKTPOMArHuTHBIX BOJIH, JJIMHA BOJIHBI U 4aCTOTAa CBECTA, SHCPTHUA U UMITYJIbC (bOTOHa, nepuoa
MoJTypacmaa, YJHEPTHUs CBSI3M aTOMHBIX sIIep, PU ONMMCAHUH MPABIIIBHO TPAKTOBATh (PM3UIECKUI CMBICIT
HCIIOJIb3YEMbBIX BCJIWYHH, UX 0603Ha‘-ICHI/ISI U €IWHHIBI, YKa3bIBaThb q)OpMy.HBI, CBA3bIBAONIUC JAaHHYIO
(1)I/I3I/I‘ICCKyIO BCJIMUYUHY C APYTUMHU BEINYHMHAMU, BBIYHUCIIAATH 3HAYCHUC (1)H31/I‘-ICCKOI\/'I BCIINYUHBI,

aHAM3UPOBATH (PU3NIECKIE TPOIIECCHI U SIBICHUS, UCTIONB3Ys (PM3MUYECKUE 3aKOHBI U TIPUHIIHITHL:
3akoH OMa, 3aKOHBI TIOCTIEIOBATEILHOTO U MApauIeIbHOTO COSUHEHHS MMPOBOJIHUKOB, 3aKOH Joyis-
JleHna, 3aKOH 3JEKTPOMATHUTHON MHIYKIIWH, 32KOH TPSMOJIMHEHHOTO PaclpoCTpaHEHHsI CBETa, 3aKOHBI
OTpaXKEHHUsI CBETA, 3aKOHBI TPEJOMJICHHS CBETa, ypaBHeHWe OWHINTeWHa s ¢GoTtodddeKTa, 3aKoH
COXpaHEHUs YHEPTHH, 3aKOH COXPAaHEHUS MMITYIIbCa, 3aKOH COXPAHEHUS IEKTPUUYECKOrO 3apsiaa, 3aKOH
COXpaHEeHHUs] MacCOBOTO YHMCIIA, IOCTYNNAThl bopa, 3aKoH paJuoakTUBHOTO pacnaja, Ipu dTOM pa3jindaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTHYECKOE BBIpa)KEHHE U yCJIOBUS (TpaHHUIBI, 00IACTH)
MIPUMEHUMOCTH;

OIPEACIIATE HAIIPpaBJICHMUE BCKTOpPAa WHAYKHOHWW MArHvTHOI'O IIOJIA MPOBOAHHMKA C TOKOM, CHIJIbI
Awmriepa u cuisl Jlopenna;

CTPOUTH U ONHCHIBATH U300paKEHNE, CO3/IaBAEMOE TIOCKUM 3epKaJloM, TOHKOH JINH301;

BBHITIONHSTh OKCIIEPUMEHTHI TI0 HCCICNOBAaHWIO (U3NYECKUX SBICHHH M TIPOIECCOB C
UCIIOJIb30BaHUEM TIPSIMBIX, ¥ KOCBEHHBIX M3MEPEHHH: MpH 3TOM (POpMyIHpoBaTh MpodiieMy/3afgady U
TUNOTE3y Y4eOHOT0 IKCIIEpUMEHTa, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO 000PY/I0BaHHUS, TPOBOIUTH
OTIBIT ¥ (DOPMYJIMPOBATH BHIBOIBI;

OCYHECTBJIATEL MPAMBIC W KOCBCHHBIC H3MEPCHUSA (1)I/I3I/I‘-IGCKI/IX BCJIMYUH, IIPpU 3TOM BI)I6I/IpaTB
ONTHUMANbHBIN CHOCO6 N3MEPCHNA W HCHOJB30BaThb M3BCCTHBIC METOABLI OICHKH HOFpeHIHOCTeﬁ
WU3MEpEHNH;

HUCCJIeJ0BaTh 3aBUCUMOCTHU (1)I/I3I/I‘-ICCKI/IX BCJIIMYUH C HUCIOJB30BAHUEM IIPAMBIX I/ISMepeHI/II‘/'IZ npu
3TOM KOHCTPYHPOBATh yYCTAHOBKY, (DPMKCHPOBATH PE3YJIBTATHI MOJYICHHOW 3aBUCUMOCTH (DU3UIECKUX
BEJIMYWH B BUJIC TAOIHI] U TPAPUKOB, JIENIATh BBIBOBI 110 PE3yJIbTaTaM HCCIICIOBAHMS,

cobmonars npaBuia 0€30MacHOro TpyJa HpU NPOBEIEHUM HCCIIEAOBAaHMH B paMKax y4deOHOro
JKCIEpPUMEHTa, Y4YeOHO -HCCIEOBATENILCKOW HM TIPOCKTHOW JESITENBHOCTH C  HCIOJBb30BaHHEM
M3MEPHUTEIBHBIX YCTPOMCTB U JIAOOPATOPHOTO 00OPYAOBAHNUS;

pemiath pacuy€THBIE 3a/la4d C SBHO 33aJaHHOW (PU3NYECKOH MOJENBIO, MCHOJB3YS (U3HMUECKHUE
3aKOHbI Y MPUHIIUIIBI, HA OCHOBE aHajiu3a YCJIOBUA 3aJlavdu BLI6I/IpaTL (1)I/I3I/ILICCKYI-O MOACIb, BBIACIIATH



¢bu3udyeckue BeTMIMHBI 1 (GOPMYITbI, HEOOXOJUMBIE IS €€ PeIIeHHs], IPOBOIUTH PacyEThl U OLICHUBATH
pEaNbHOCTD MOTYYEHHOTO 3HAUCHHS (PU3NIECKON BEITMINHBI;

peliaTh KadeCTBEHHbIE 3aJadyd: BBICTPAUBATh JIOTHYECKHM HENPOTUBOPEUMBYIO LIEMOYKY
paccyKaeHui ¢ Onopoi Ha U3yUeHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (YU3NUECKHUE SIBICHUS;

HCIIOIB30BaTh MPH PEUICHHH y4eOHBIX 3aJad COBPEMEHHBbIC MH()OPMAIIMOHHBIC TEXHOJIOTHU IS
NOMCKA, CTPYKTYPUPOBAaHHS, HHTEPHPETAIMA W TPEICTABICHHUA Yy4eOHOH M Hay4HO-TIOMYJISIPHON
MHQOPMAaIUK, MOJIYYEHHOH M3 Pa3IMYHBIX WCTOYHUKOB, KPUTUYECKH aHAJIM3HPOBATH IOJyYaeMYIO
HH()OPMAITHIO;

OOBSACHATh NPUHLUIBI NEUCTBHUS MAIIMH, NPHOOPOB M TEXHHYECKUX YCTPOWCTB, DPa3IM4aTh
yCIOBHUS X 0€30MacHOr0 MCIOIb30BaHUS B TOBCEAHEBHON JKU3HHU;

NPUBOJIUTH MPUMEPHI BKIIA/la POCCUICKUX M 3apyOeXKHBIX YUEHBIX-(QU3UKOB B pa3BUTHE HAYKH, B
00BSCHEHHE TPOIIECCOB OKPY’KAIOMIETO MHUPA, B Pa3BUTHE TEXHUKH M TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHWMA MO (PU3MKE B TMOBCEJHEBHOH >KU3HHM UIA OOeCHeueHHs
Oe3omacHOCTH MpU OOpalleHWH € MpUOOpaMU W TEXHUYECKUMH YCTPOWCTBAMH, AJSI COXpPAaHECHHUS
3I0POBBSI M COOITIOICHHST HOPM 9KOJIOTMYECKOT0 ITOBEICHHS B OKpY KafoLIel cpene;

paboTaTe B TpyHNIe C BBHIMOJHEHHEM pAa3JIMYHBIX CONMAIBHBIX pOJeH, IUIAHHPOBAaTh paboTy
TPYMIIBL, PAllMOHATBHO PACHPEACTATH OOS3aHHOCTH U IJIAHWPOBATh JAEATENFHOCTh B HECTaHIApTHBIX
CHUTYaIHsX, a/ICKBATHO OLICHUBATH BKJIA/I KQKIOTO U3 YIaCTHUKOB TPYIIIIBHI B PEIICHUE PacCMaTpUBAEMO
MPOOIIEMBI.



TEMATUYECKOE INIAHUPOBAHUE'
10 KJIACC

Ne i/m

HauMeHoBaHue pa3iesioB U TEM
yueOHOro mpeamera

KonmuectBo yacoB

IIporpammHoe coaeprxkanue

OCHOBHBIE BUJIBI IEATEIEHOCTH O0yYaIOIIIXCS

Pa3znen 1. ®u3uka U MeTOAbI HAYYHOI'0 II03HAHUA
1.1 ®u3nKa U METOJbI HAYYHOT'O 2 ®usnka - Hayka o npupoje. Hayunsie metonsl | V3ydeHne HayIHBIX (AIMIIUPUYECKHAX H
MTO3HAHMS MO3HaHMsI OKpYyKarolero mupa. Pois TEOPETUYECKUX) METOJIOB MO3HAHUSI OKPYKAIOIIECTO

9KCTIIEPUMEHTA U TEOPHUH B TIpoliecce Mo3HaHust | Mupa. O0cykaeHue rpaHull IPUMEHUMOCTH
MIPUPOILI. DKCIIEPUMEHT B (PH3HKE. (m3rYecKuX 3aKOHOB U Teopwit. PaboTa B rpymme mo
MogenupoBanue GU3NIECKUX SIBICHUN H MOJrOTOBKE KOPOTKUX COOOIIEHH O POJIK B MECTE
nporeccoB. Hayunsie runotes3sl. @usnueckue | (GU3UKU B HAYKE U B IPAKTUIECKOH ACATEILHOCTH
3aKOHBI ¥ TEOpUH. | paHHULIBI IPUMEHUMOCTH mozaei. JleMoHCTpalus aHAJIOTOBBIX M LU(PPOBBIX
¢u3nueckux 3aK0HOB. [IpHHIMIT COOTBETCTBUS. | U3MEPHUTENBHBIX MPUOOPOB, KOMIBIOTEPHBIX
Ponp 1 MecTo usuku B popMupoBaHun naTunkoB. OCBOEHHE OCHOBHBIX TPUEMOB pabOTHI €
COBPEMEHHOW HAyYHON KapTUHBI MUpA, B ugpoBoit maboparopueii mo Gusuke
MPaKTUYECKOHN AESITEIbHOCTH JIF0IEH

HUroro no pazneny 2

! HpI/I pa3pa60T1<e pa60qeﬁ naporpaMMbl B TEMATUYCCKOM IIJIAHUPOBAHUHN JOJIKHBI OBITH YUYTCHBI BO3MOXXHOCTHU HCIOJb30BAHUA IJICKTPOHHBIX (I.IPI(l)pOBBIX)
06p8.30BaTeJ'IBHBIX PECYpPCOB, ABJIAIOMINXCA y‘le6HO—M€TO,Z[I/I'{CCKI/IMI/I MaTcpuajiaMu, COACPIKaHUC KOTOPBIX COOTBECTCTBYCT 3aKOHOAATCIBCTBY 00 06p3,30BaHI/II/I.

Paznea 2. Mexanuka




2.1

Kunemartuka

MexaHnndeckoe IBUKEHUE.
OTHOCHUTENBHOCTh MEXaHHUUYECKOT'O
nemwxeHud. CucreMa oTcuéra.
Tpaexropus.

[Tepemernienue, CKOpoCTh (CpeaHsist
CKOPOCTb, MTHOBEHHAsI CKOPOCTh) U
YCKOpPEHHE MaTepruaIbHON TOUKH,
UX MPOEKIIUU HA OCH CUCTEMBI
koopauHat. CioxxeHue
MEPEMEILICHUHN U CI0KEHHE
CKOpPOCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOE
MPSMOJIMHEWHOE IBUKEHUE.
I'padyku 3aBUCUMOCTH KOOPIUHAT,
CKOPOCTH, YCKOPEHUS, IIyTH U

MEepEeMEIICHUS MaTEPUATIBHON TOUKU
OT BPEMECHH.

CBo0OoHOE TIajieHue. Y CKOpeHUe
CBOOO/IHOTO TaJeHHUS.
KpusonuneitHoe nBmKeHUE.
JB1>KeHre MaTepUalIbHON TOYKU
10 OKPYKHOCTH C TIOCTOSIHHOM 110
MOJIYJIF0 CKOPOCTBIO. YTJOBas
CKOPOCTb, TUHEIHAST CKOPOCTb.
Ilepuox 1 wactoTa oOpamieHus.
LleHTpOCTpEMUTEIHHOE YCKOPEHHE.

TexHu4eckue ycTponcTsa u

IIpoBenenue skcriepUMeHTa: U3ydeHHe
HEPaBHOMEPHOI'O JBUKEHUS C LIEIIBIO
OIIPEJIEICHUSI MTHOBEHHOM CKOPOCTH;
HCCIIEA0BAHUE COOTHOILICHUS MEXKLY
MyTAMH, TPONIEHHBIMU TEIOM

3a IOCJIE0BATEIbHBIE PABHBIE
IIPOMEKYTKHA BPEMEHHU IIPU
PaBHOYCKOPEHHOM JBUKCHUU

C Ha4aJIbHOM CKOPOCTBIO, PABHOU HYIIIO;
M3Y4YEHUE IBUKCHHUS IIAPUKA B BA3KOMN
JKUJIKOCTH; U3YUECHHE JIBUKEHUS TENa,
OpOIIEHHOT0 TOPU30HTAIBHO.
OOBsiICHEHHE OCHOBHBIX IPUHIIUIIOB
JIEHCTBHSI TEXHUYECKUX YCTPOMCTB,
TaKuX Kak: CIIUJOMETP, LICTHbIE U

peMEHHEBIE TTepeayu IBUKCHUS,; U
yCIIOBU# MX 0€301acHOro
WCIIOJIH30BAHUS B TTIOBCEIHEBHOM
KHU3HU.

Peuienue pacu€THbIX 3a/1a4 ¢ IBHO
3alaHHON (YM3UUYECKON MOJIENBIO
C MCITOJIb30BAHUEM OCHOBHBIX (OPMYIT
KHHEMAaTHUKU.

[Moctpoenne u aHamM3 rpad)uKoB
3aBUCUMOCTEH KHHEMATHIECKUX
BEJIMYMH OT BPEMEHHU

IS pPAaBHOMEPHOTO




MPaKTUYECKOE MPUMEHECHHE: CIIUIOMETP,
JIBIDKCHUE CHAPSIOB, IIESITHBIC U PEMEHHBIC
nepeaauu

¥ PaBHOYCKOPEHHOT'O MPSIMOJIMHEHHOTO ABHKCHHUSI.
Pacnio3naBanve (hr3nyuecKux SBICHUHA B yUeOHBIX
OTBITAaX U OKPY)KAIOLICH )KU3HU: paBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHOE ABHKCHUE,
CBOOO/IHOE T1a/ICHHE TEJI, IBIKCHUE IO
okpyxHOCcTH. OncaHie MEXaHHYECKOTO ABIKEHHS
C HCIIONBb30BaHNEM (DPU3NUECKUX BEITUYHH:
KOOpJAWHATA, ITyTh, IEPEMEIeHIe, CKOPOCTb,
yckopenue. Pabora B rpynnax npu rmiiaHApOBaHUH,
MPOBENECHNH U HHTEPIPETALUH PE3YIbTATOB OIBITOB
1 aHaJIM3€ JOITOJIHUTCIBbHBIX HCTOYHHUKOB
WH(POPMAITUH TI0 TEME




2.2 Junamuka 7 IIpunnun otHocutensHOocTH ["anmunes. Ilepseril | CpaBHEHHE Macc B3aUMOIEHCTBYIOIUX TEI.

3akoH HproToHa. IHepLnanbHbple CUCTEMBI N3yuyeHune 3aBUCUMOCTH CUIIBI YIIPYTOCTH OT
orcuéra. Macca tena. Cuna. [Tpuanun nedopMaly; CpaBHEHUE CUJI TPEHUSI ITOKOS,
cynepno3unuu cuil. Bropoit 3akon HeroTona KAaueHUs U CKOJIbKEHHUSL.

JUI MaTepralibHOW TOukH. TpeTuii 3aKoH O0BsicHenne HeBecoMocTH. IIpoBenenne
HeroToHa U1 MaTepruabHBIX TOYEK. 3aKOH 9KCIEPUMEHTA: UCCIEI0BAHNE 3aBUCUMOCTH CHII

KOCMHYECKasd CKOPOCTh. 06pa3ue, OT Uux

BCEMHUPHOI'O TATOTCHUA. Cua TshKeCTH. HCpBaH YOpyrocTtu, BOBHUKAKOMIUX B IIPYKUHC U PC3UNHOBOM

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

Tpenne. Bunpl Tpenus (mokos1, ckonbxenns, kadenns). Cuna tperus. Cyxoe Tpenue. Cuia TpeHHs CKOIBKEHUS U cuiia TpeHus nokos. KoaddunmenT tpenws.
Cuna conpoTHBIIEHUS NP IBIKEHHUH TEJIA B )KHIKOCTH WIIX Ta3e.

[octynaTenbHOE 1 BpaliaTeabHOE IBMKEHUE a0COTIOTHO TBEPIOTO Tea.

MOMEHT cuiibl OTHOCUTENBHO OCH BpaleHus. [1nedo cuiibl. Y cioBus paBHOBECHUS TBEPAOTO Tena. TeXHUUECKUE YCTPOMCTBA U MTPAKTUUECKOE TPUMEHEHUE:!
MTOJIINITHUKHY, ABM)KEHUE NCKYCCTBEHHBIX CITyTHUKOB

nedopManyu; u3ydeHre IBHKEHUs OpycKa Mo HAKJIIOHHOW TTOCKOCTH; UCCIIeJOBaHIE YCIOBUI paBHOBECHS TBEPAOTO TeNa, HMEIOIIEr0 OCh BPAILICHHSI.
OOmBsicHeHre 0cOOEHHOCTEN paBHOMEPHOTO ¥ PAaBHOYCKOPEHHOTO MPSIMOJIMHEWHOTO IBUKEHUS, CBOOOTHOTO MAaJICHNUs TeJl, ABMKSHHUS 10 OKPYKHOCTH Ha OCHOBE
3aK0HOB HbIOTOHA, 3aKOHAa BCEMUPHOTO TATOTEHUS.

OOBsicHeHHE OCHOBHBIX IPUHLIMIIOB ACHCTBHS NOJIIUITHUKOB U UX PAKTHUECKOTro npuMeHeHus1. OObsICHEHHE IBHKECHUS! HCKYCCTBEHHBIX CITyTHUKOB.
Penrenue pac4€THBIX 3aj1a4 ¢ SIBHO 33J]aHHOW (PM3MUECKON MOJIENBIO C HCIIOJIhb30BAHUEM OCHOBHBIX 3aKOHOB M )OPMYJT IMHAMHKH. Pacrio3HaBaHue (GU3NIecKuX

SIBIICHUH B y‘leGHBIX OIIbITax U 0pr>x<a}0mel71 JKU3HU: UHECpLUA, BSaHMOﬂeﬁCTBHe Teln. AHanm3 (1)I/I3I/I‘IGCKI/IX mpoueccoB u SIBIICHUH C MCIIOJIb30BaHHEM 3aKOHOB U
MIPUHIHAIIOB: 3aKOH BCEMUPHOT'O

tsrorenus, 1, I u Il 3akonbsl HetoTOHA, puHIIMI
CYNEPNO3ULIMHU CUJI, TPUHIUI PAaBHOIIPABHOCTU
WHEPLHUAIBHBIX CUCTEM OTCUYETA
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3aKOHBI
MEXAHUKE

COXpaHCHUSA

B

Wmnynec MaTepuanbHON TOUKH (Tena),
CHCTEMBI MaTePHAIBHBIX TOUeK. VIMITyIbC CHITBI
Y I3MEHEeHHEe UMITyJIbCca Tena. 3aKOH
COXpaHEHUs UMITyNbca. PeakTUBHOE ABM)KEHHE.
Pa6ora cuitbl. MomtHoCTh critel. KuneTnaeckas
SHEPTUs MaTepruaIbHON TOUkH. Teopema 00
M3MEHEHUHN KUHETUYECKON S3HEPTUH.
IlorenumnansHas sneprust. [lorennmansHas
SHEprus yupyro aehopMUPOBAHHON TIPY>KHHBI.
[MoTreHumanbHas SHEPTHA Teaa BOMU3U
noBepxHocTH 3emiuu. [loTeHnMansHbIE
HEMOTEHIAbHBIEC CHITBI. CBSI3b paOOTHI
HEMOTEHITHAIBHBIX CHJI C I3MEHEHUEM
MEXaHWYeCKOW PHEPIHH CUCTEMBI Tel. 3aKOH
COXpaHEHUS MEXaHUIEeCKON SHEPTUH.

Yupyrue u Heynpyrue

[IpoBenenue sxcnepuMeHTa: H3yYeHHE a0COIFOTHO
HEYIIPYTOro y/apa ¢ TOMOIIBIO ABYX OJMHAKOBBIX
HUTSHBIX MasSTHHKOB; UCCIICTIOBAHUE CBS3HM pPaOOTHI
CHJIBI C I3MEHEHUEM MEXaHHUYECKOW SHEPTHH Tea
Ha TIpUMEPE PACTHKEHHS PE3UHOBOTO JKIyTa.
O1eHKa a0COJIFOTHBIX " OTHOCHTEILHBIX|
MOrpeIIHOCTEH H3MEpEeHUH (PU3NICSCKUX BEITUUHH.
Pemmenne pacu€THBIX 3a7a4 C SIBHO 3aJJaHHOMN
(hHU3UIEeCKOM MOACIBIO C HCITOTH30BAHUEM
OCHOBHBIX 3aKOHOB U ()OpMYJI TUHAMHUKHU ¥ 3aKOHOB
COXpaHCHUSL.
PelreHne kauecTBEHHBIX 33/1a4 C OMOPOH Ha
M3yYeHHBIE B pazzene «MexaHuKay 3aKOHBI,
3aKOHOMepHOCTI/I nu (1)I/I3I/I‘-I€CKI/I€ SABJICHUS.
Onucanue MEXaHUYECKOro ABMXKEHHS C
WCTIONB30BaHNEM (DM3MUYECKUX BEIHYWH: HMITYJIbC
Teja, KHHETUIeCKast SHEPTHS,




CTOJIKHOBEHUS. TexHUYeCKue ycTpoicTBa u
MPAKTUYECKOE TPUMEHEHHE: BOJIOMET, KOTIED,
MPYKUHHBII UCTONET, JBUKEHUE PAKET

MOTCHIIMANbHAS YHEPI s, MEXaHWYecKas paboTa,
MEeXaHH4YeCcKasi MOITHOCTh. AHANN3 (PU3MIECKUX
MPOIIECCOB U SIBJICHUH C HCIIOIF30BAaHNUEM 3aKOHA
COXpaHEHHUsI MEXaHUYECKOM HHEPTUH, 3aKOHA
coxpaHeHHus uMIyibca. OOBbsICHEHHE OCHOBHBIX
MIPUHIIMTIOB JIEHCTBUS U MTPAKTHIECKOTO
MIPUMECHEHUS TEXHUUECKUX YCTPOMUCTB, TAKUX KaK:
BOJOMET, KONIEDP, IPYKUHHBII [TUCTOJIET.
OO0BsicHEHNE ABMKCHUS PaKeT ¢ OTIOPOH Ha
W3YyYCHHBIC (DU3MUYCCKUE BEIMYMHBI H 3aKOHBI
MexaHuku. Vcronbp3oBaHue Mpy MOATOTOBKE
COOOIIEeHUH 0 TPUMEHEHUH 3aKOHOB MEXaHUKH
COBpPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHH IS
IIOKUCKA, CTPYKTYPHUPOBAHUA, HHTEPIIPETALUN U
MpeICTaBICHUS HHPOPMAINH, KPUTHYECKUH aHAJIH3
norydaemMoit uHpopmaru [IpoBenerre KOCBEHHBIX
W3MEPEHUMN, UCCIIEIOBAHUIN 3aBUCUMOCTEN
(U3NYECKUX BEIMYMH, TPOBEPKa MPEATI0KEHHBIX
TUTIOTE3

Hroro 1o paznmerny 18

Paznen 3. MoJekyasipaas pu3uka U TepMOAUHAMHUKA

3.1 OCHOBBEI 9

OCHOBHBIE TTOJI0KEHUSI

IIpoBeneHue 3KCIEpUMEHTA:




MOJIEKYJIAPHO-

KHHETHYCCKOU TCOpHHU

MOJICKYJIIPHO-KMHETHUECKON
TEOPUH U UX OMBITHOE 0OOCHOBAHUE.
BpoyHoBckoe nBumxKeHuE.
Hduddyszus. Xapakrep ABKCHUS U
B3aUMOJICUCTBUSI YACTHUI] BEIICCTBA.
Mopenu cTpoeHus ra3os,
JKUJIKOCTEN M TBEPABIX TE U
00BSICHCHHE CBOMCTB BEIICCTBA

Ha OCHOBE 3TUX MoJjeneil. Macca u
pasMepsl Mosekyi. KomuaectBo
Bemecta. [locTossnaas ABoraapo.
TemnoBoe paBHOBECHE.
Temneparypa u €€ U3sMepeHue.
[Tkana remneparyp Llenbcus.
Mopaenp uaeanbHOro rasa.
OcHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KMHETHUECKON
TEOPHUH HICATHLHOTO Tasa.
AOcooTHas TeMIlepaTypa Kak Mepa
CpeJlHe KHHETUYECKOU SHEpTrrun
TETJIOBOTO JIBIDKCHUSI YACTHI] Ta3a.
[lkana Temneparyp KenpBuna.
I"a30Bbl€ 3aKOHBI. Y paBHEHUE
MenneneeBa-Knamneiipona.

3akon [lansToHa. M30mpormeccs

OTpezieIEHNE MacChl BO3AyXa
B KJIACCHOM KOMHATE Ha OCHOBE
nU3MepeHuii 00bEMa KOMHATHI, TaBJICHHS
U TEMIIepaTypbl BO31yXa B HEll;
WCCJIETOBAHNE 3aBUCUMOCTHU MEXTY
rapaMeTpaMM COCTOSTHUSI pa3pesKeHHOr0
rasa.

OneHka abCOMOTHBIX K OTHOCHTEIBHBIX
MOTPEIIHOCTEH n3MepeHn QU3NIECKUX
BCJIMYHH.

OO0BsiICHEHHE OCHOBHBIX IPUHIIUIIOB
JIEHCTBUI TepMOMETpa U OapoMeTpa u
yCIIOBU# MX 0€301acHOro
HUCII0JIB30BaHUsA B HOBCGHHGBHOﬁ
JKU3HU.

Pacnio3naBanue (hU3MUCSCKUX SBICHUIMA

B YYEOHBIX OTBITAaX U OKPY)Katolen
x3HH: A y3ust, OpOYHOBCKOE
IBHKCHUE.

Omnurcanue TEINIOBLIX ABICHUN

C MCIONIb30BaHUEM (DU3UUECKUX
BEJIMYMH: IaBJICHHE ra3a, TeMIepaTypa,
CpCaHASA KUHETUYCCKAs SOHECPI U
Xa0THYCCKOI'0 ABHXKCHUA MOJICKYII,

CpeIHEKBaIpaTHIHAS CKOPOCTh

B UJICATLHOM Ta3€ C MOCTOSIHHBIM KOJHUYECTBOM
BenecTna. ['paduueckoe npeacTaBieHue

MOJIEKYIL.

AHanmm3 QU3NUYEeCcKUX MPOIECCOB M SBICHUI ¢




M30TIPOLIECCOB: H30TEpMa, N30X0pa, u300apa. ucnonb3zoBanueM MKT, ra3oBbIX 3aKOHOB, CBSI3U
TexHu4ecKue yCTpOKUCTBA U IPAKTUUECKOE cpe/lHe KHHETUYECKOM SHEPTHUH TETIOBOTO
MPUMEHEHUE: TEPMOMETP, OapoMeTp JIBUKCHHSI MOJICKYJT C a0COIIFOTHOM TEMIIEPaTyPOH.
Petrenne pacuéTHeIX 3a/1a4 C SIBHO 3aIaHHON
(M3IYIECKON MOJIENBIO C UCTIOIH30BAHUEM
ocHOBHBIX nojoxernit MKT, 3akoHOB 11 popmyn
MoOJIeKyJIsipHOH (u3uku. PaboTa B rpynmnax npu
TUTAHUPOBAHWH, IPOBEJICHNUH U MHTEPIPETAIIH
PEe3yIbTaTOB OMBITOB U aHATTN3E JOMOTHUTEIHHBIX
VMCTOYHUKOB MH(OPMAITUU 110 TEME

3.2 (OCHOBBI 10 TepMmoanHamuueckas cucteMa. BHyTpeHHsIs [IpoBenenue skcriepUMeHTa: U3MEPEHUE yAEeTbHON
TEPMOIUHAMUKI SHEPrusl TEPMOANHAMUYECKON CUCTEMBI U TeIoéMKocTH BemecTBa. OneHKa abCOMOTHBIX U
croco0bl e€ n3MeHeHus. Kon4ecTBO TeIIOThl | OTHOCUTEIbHBIX MOTPELIHOCTEN H3MEPEHNI

1 paboTa. BHyTpeHHSs SHEPrusi OTHOATOMHOTO | (PU3UUECKUX BETUYHH.

UJeanbHOro ra3za. Bunel Terionepegadu: Uzydenune mopeneii mapoBoi TypOUHBI, ABUTATEIS
TEIUIONPOBOIHOCTD, KOHBEKLIUS, U3TTyYECHHE. BHYTPEHHETO CrOPaHUsl, PEaKTUBHOTO JBUTaTEIs.
VY ienpHas TEIUNIOEMKOCTb BELIECTBA. OOBsicHEHNE IPUHIUIIOB ICHCTBUS U YCIOBUHA

0€e30I1aCHOr0 UCIIOJIL30BAHUS

KonmaecTtBo Tennmots! nmpu terionepenade. [lonstue 06 agmadbaTHoM nporiecce. [lepBriii 3akoH TepmoauHaMuKH. [[prMeHeHne IepBoro 3aK0Ha TEPMOINHAMHUKH K
n3onporeccam. I 'paduyeckas uHTEpIpeTausa paboTh rasa.

Bropoii 3axoH TepmoarHaMuku. HeoOpaTUMOCTh IPOIIECCOB B MPUPOJIE.

TerutoBeie MammHbL. [IpuHITUTIBL AElicTBUS TeTTOBBHIX MamvH. [Ipeobpa3zoBanust SHEPTHH B TEIUIOBLIX MamnHaX. KoadduimeHT mone3Horo nelcTBus TerIoBoi
MammwHbL. ukn KapHao u ero ko3 @ummeHT mone3Horo AeicTBus. DKOIOTHIECKIe TPOOIEMbI TETIOOHEPTETHKH. TEeXHUYECKUE YCTPOMCTBA U MMPAKTHIECKOE
MIPUMCHCHUEC: NIBUTI'aTCJIb BHYTPCHHETO CropaHus, OBITOBOM XOJOJUJIIbHUK, KOHAUITUOHED

B HOBCGI[HGBHOﬁ JKU3HU ABUTATCIIA BHYTPCHHETO CropaHus, 6I)ITOBOFO XOJIOAWJIbHHKA, KOHOAUITMOHEPA. Omnuncanue CBOMCTB TeJ U TEIUIOBLIX SABJICHUM C
WCTIONIb30BaHNEM (DH3MUECKUX BEITMYWH: IaBlIeHHUE ra3a, TeMIepaTypa, KOJMYECTBO TEIUIOTHl, BHYTPEHHSS JHEPTHs, padoTa raza. Penrenne pacu€THBIX 33134 C SBHO
3aJlaHHON (PM3UYECKON MOJIENBIO C UCTIOIh30BAHUEM OCHOBHBIX 3aKOHOB M (DOPMYIT MOJIEKYIIAPHON (DM3HUKH U TEPMOJIMHAMUKH. Pellienre kauecTBeHHBIX 3aj1a4 ¢
OIIOpO¥i Ha W3yUYeHHBIE B pazziene «MolekyspHas pU3uKa U TEPMOJIUHAMUKA 3aKOHbBI, 3aKOHOMEPHOCTH U (PU3UUYECKHE SBICHUS.

Pabora B rpymnmax mpu aHaIM3€e JOTIOIHUTENFHBIX UICTOYHUKOB MHPOPMAIIHH TI0 TEME

33 ArperatHelie 5 [TapooOpa3oBanne 1 KOHACHCAITHSI. [IpoBeneHue s3KCIEpUMEHTa: U3MEPEHUE
COCTOSTHHSI BELLIECTBA. Hcnapenue u KuneHue. OTHOCHUTEIIbHOW BIa)KHOCTHU BO3/1yXa.
®a30BbIE IEPEXOBI AOcomoTHast 1 OTHOCHTEJbHAS Onenka abCOMOTHBIX U OTHOCUTENBHBIX

BII&)KHOCTH BO3yxa. HaceleHHbIH MOTPEIIHOCTEN n3MepeHHH PU3NIECKUX



nap. Y aenabpHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTD
TEMIIEPATyphl KUIIEHUS OT JIaBICHUSL.
TBépnoe teno. Kpucrannmueckue u
aMopQHbIe Tena. AHU30TPOIHS
CBOICTB KpucTamwios. JKunkue
kpuctauibl. CoBpeMEHHbIE
Matepuaisl. [InaBnenue u
KpUCTaJUIM3alus. Y AeTabHast TeroTa
riaBieHus. Cyomumarnusi.
YpaBHeHHE TEIUIOBOTIO OajlaHca.
TexHu4eckue ycTponcTsa u
MPAaKTHUYECKOE TPUMEHEHHE:
TUTPOMETP U TICUXPOMETP,
KaJIOpUMETp, TEXHOIOTHH
MOJTyYEHHS] COBPEMEHHBIX
MaTepHraloB, B TOM YHCIIe
HaHOMAaTepHaJoB,

W HAHOTCXHOJIOTMH

BEJIMYUH.
N3ydeHne cBOWCTB HACHIIEHHBIX
napoB, COCO00B U3MEPEHHUS
BIIQ)KHOCTH

Habnronenue kxunenus npu
MTOHWKEHHOM JIaBJIEHUH, HarpEBaHUS
Y TUIaBJIEHUSI KPUCTAJITMUECKOTO
BEIIECTBA.

OOBsiCHEHNE IPUHITUIIOB ICHCTBUS U
ycnoBui 6€30MacHOr0 MCIOIL30BaHUS
B MTOBCETHEBHOM KU3HU TUTPOMETPA,
TICUXPOMETpa, KaJOpUMETpa.
N3yueHune TeXHONOrUH NOJyYeHuUs
COBpPEMEHHBIX MaTepHUaJIOB, B TOM UHCIIE
HaHOMAaTEepHaJIOB.

Pemienue pacu€THbIX 3a1a4 ¢ IBHO
3aJlaHHON (YU3UYECKOU MOJICIIBIO

C UCTIOJIH30BAHUEM ypPaBHEHHUS
TEIUIOBOTO OayaHca.

Pemenne kauecTBeHHBIX 3aa4

C OMOPOU Ha U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (H3HYECKHE

SABJICHUS 110 TCMCE.

PacrniozHaBanue Qu3NUeCKUX SBICHUN B YU€OHBIX
OTIBITaX M OKPY KAIOMIeH KU3HU: JTehopMaIus
TBEPABIX TEII, HATPEBaHHUE U OXJIAXKICHHUE TET,
M3MEHEHHUE arperaTHbIX COCTOSIHUN BEIIEeCTBA U
00BsICHEHHE UX Ha OCHOBE 3aKOHOB M (hOpMyI




MOJICKYJISIPHOU (DU3HKH.

Hcnonp3oBanmne HHGOPMAITMOHHBIX TEXHOJIOTHH
ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIMH U
MPEJICTaBICHUS UH(POPMAIIMH TTPH MOATOTOBKE
COO0IIIEeHUH 0 TPUMEHEHIH 3aKOHOB MOJIEKYJISIPHOM
(hM3HKH U TEPMOTMHAMUKH B TEXHHUKE H
TEXHOJIOTHSIX

BUJA DIIEKTPUUECKUX 3apsioB. IIpoBoanuky,
JURJICKTPUKH U TOIYTIPOBOAHUKH. 3aKOH
COXpaHEHUs NEKTPUUECKOTO 3apsa.
B3aumopaeiictBue 3apsaoB. 3akoH Kynona.
To4deuHbIil 3AEKTPUUECCKUI 3apsi.
DIIEKTPUIECKOE TOJIE.

Hroro no pazgeny 24
Pazjnen 4. dnekTponnnaMuka
4.1 DIeKTpOCTaTHKA 10 DnekTpu3anus Teq. JnexTpuueckuii 3apsia. Jsa| IlpoBeneHue skcriepuMeHTa: M3MepeHUe

NEKTPOEMKOCTH KOHAeHcaTtopa. OneHka
a0COJIIOTHBIX U OTHOCHUTEJIBHBIX MTOTPEIIHOCTEH
nU3MepeHni (U3NIECKUX BEINYMH.

N3yyeHne npuHLIKIIOB ACHCTBUS JIEKTPOCKOIA,
JIEKTPOMETpPA, KOHAECHCATOPA.

N3ydenne npuHUMUIIOB TEUCTBUSA

HanpsoxénHocTb 31eKkTpudeckoro nosis. [IpuHnum cyneprno3unuy 3IeKTPUIECKUX NoJiel. JINHUK HanpsKEHHOCTH JIEKTPUYECKOTO TTOJIS.

Pabota cun anexTpocrarndeckoro nois. [lorenuunan. Pasnocts norennnanos. IIpoBoAHNUKY M JU3IEKTPUKH B 3JIEKTPOCTATUYECKOM 1oJie. Juanekrpudeckas
MPOHUIIAEMOCTB. DIEKTPOEMKOCTh. KoHeHcaTOp. DIEKTPOEMKOCTD INIOCKOr0 KOHAEHCATOpa. DHEPTH 3apsHKEHHOT0 KOHAEH caTopa. TeXHHYECKUE YCTPOMCTBA U
MPaKTHYECKOE IIPUMEHEHHE: 3JIEKTPOCKOII, JIEKTPOMETP, MIEKTPOCTATUIECKast 3aIUTa, 3a3eMJICHHE IEKTPOIIPUOOPOB, KOHICHCATOP, KOMPOBAJIbHBIN aIlapar,

CTPYHMHBIN IPUHTED

1 YCJIOBHH 0€30I1aCHOT0 IPUMEHEHHSI B IPAKTUUECKON JKU3HHU, KOIMMPOBAIBLHOTO aNiapara, CTpyHHOr0 IpUHTEpA.

PaccmoTpenne pu3nuecKiux OCHOBAHHI AIIEKTPOCTATHIECKOH 3allIUThI U 3a3eMJICHHUS 3JIEKTPOIIpHOOPOB. PerieHne pacyéTHBIX 3324 C SIBHO 33JJaHHON (PU3UIECKON
MOJIEJIBIO C UCTIOIB30BAaHHEM OCHOBHBIX 3aKOHOB M (DOpMYJT AJIEKTPOCTATUKY. PelieHre kauecTBeHHBIX 3a/1a4 C OTIOPOil Ha M3Y4EHHBIE 3aKOHBI, 3AKOHOMEPHOCTH H
¢du3nueckue ABICHUS IEKTPOCTATUKU. Pacrio3HaBaHne GU3NUECKUX SBICHUH B YIEOHBIX OMBITAX U OKPY>KAIOIIEH )KU3HU: 3JICKTPU3alUs TeJ, B3aUMOJICHCTBHIE
3aps1/10B U OOBSCHEHNE X HAa OCHOBE 3aKOHOB U (OpMyJ 37IeKTpocTaThKU. Onncanne U3y4eHHBIX CBOWCTB BEIIECTBA U 3JIEKTPUUECKUX SIBIICHUH C UCIIOIb30BAHUEM
(pM3HYECKUX BEIMYNH: dJIEKTPUUIECKUI 3aps], HAMPSDKEHHOCTH SJIEKTPUUIECKOTO TTOJIS,




MOTEHIHAN, Pa3HOCTh MOTEHIHAJIOB,
BIEKTPOEMKOCTb.

Ananmm3 QU3NIECKUX TPOIIECCOB U SIBICHHM C
WCTIOJIb30BaHUEM (PU3MUYECKHUX 3aKOHOB: 3aKOHA
COXpaHEHUS IEKTPHUIECKOTO 3apsa, 3aKOHa
Kymnona. Pabora B rpymmax mpu aHanmse
JIOTIOJTHUTENBHBIX HCTOYHUKOB HH(POPMALIUU U
MOJTrOTOBKE COOOIIECHHI O IPOSBIICHUN 3aKOHOB
AJIEKTPOCTATHKHU B OKPY>KAIOIICH KU3HU U
MPUMEHCHUU HX B TCXHUKE




4.2

IlocTOsHHBIN ANEKTpUYECKUN
TOK. TOKH B pa3uyHbIX
cpenax
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DIIEKTPUYECKUN TOK. Y CIOBUS CYILIECTBOBAHUS
ANEeKTpUIecKoro Toka. Mcrounnku Toka. Cria
Toka. [TocTosiHHbIN TOK. Hanpsbkenue.

3axoH OMa 17151 y9acTKa Lenu. DIeKTPUUECKOe
COTIPOTHBIICHHE. Y IETHHOE COPOTHBIICHUE
BemiecTBa. [locinenoBarensHOe, MapaienbHOe,
CMeIlIaHHOE COeAMHEHHEe TPOBOAHMKOB. PaboTa
JIEKTPUUECKOro Toka. 3akoH Jxoynsa-Jlenna.
MOIIHOCTB AIIEKTPUIECKOTO TOKA.

[IpoBeneHue SKCIIEpUMEHTA: H3YYCHHE CMEIIAHHOTO
COCMHEHMUS pe3ncTOpoB; mmeperue IJ1C
WCTOYHHKA TOKA M €r0 BHYTPEHHETO
COMPOTHBIICHUS; HAOIOICHUE FICKTPOJIN3A.
Ornenka abCOFOTHRIX M OTHOCUTENBHBIX
MTOTpENTHOCTEH N3MEepeHNH (PU3UICCKUX BEITMIHH.
OO0BsICHEHUE TIPUHITUITOB ACUCTBUS U YCIOBUI
0e30MacHOro MPUMEHEHUS aMIIePMETpa,
BOJIETMETpA, peocTara, ICTOYHHUKOB TOKA,
AJIEKTPOHATPEBATEIBHBIX U 3JICKTPOOCBETUTEILHBIX
npudopoB,

ONeKTPOABIIKYILAS CUJIA M BHYTPEHHEE CONPOTHUBIICHHE NCTOYHHUKA ToKa. 3akoH OMa i OJHOU (3aMKHYTOH) anexkTpudeckoii nenu. KopoTkoe 3ambikanue.
OneKTpoHHAs TPOBOAUMOCTD TBEPIBIX METAJUIOB. 3aBUCUMOCTh COITPOTHBIICHUS METAJLIOB OT TEMIIEpaTypbl. CBEpXNPOBOAUMOCTD. DIEKTPHUECKUN TOK B BaKyyMe.
CBoiicTBa 31eKTPOHHBIX Iy4KOB. [loynpoBoaHuky. CoOCTBEHHAs! U IPUMECHAs MPOBOIUMOCTD MOTYIPOBOAHUKOB. CBOMCTBa p-II-1Iepexoa.
INonynpoBoaHUKOBbIE IPUOOPHL. DIIEKTPUUECKUI TOK B PACTBOPAaX M pacIulaBax IEKTPOIUTOB. DIEKTPOIUTHYECKAs AUCCOLUALUSA. DIEKTPOIIH3.

OnexTpudecKkuil TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSATENbHBIN pa3psa. Monnus. [Inasma. Texauueckne ycTpoicTBa u

TEPMOMETpPA CONPOTHUBIICHUS, BAKYYMHOT'O THOJIa, TEPMHUCTOPOB U (POTOPE3NCTOPOB, MOTYNPOBOJHUKOBBIX JHOAOB, raJIbBAHUKH. PeneHne pacuéTHbIX 3a/1a4 C SIBHO
3aJJaHHOW (PU3NIECKON MOJIETIHIO C CIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U (OpMYJI TeMbI «I10CTOSIHHBIN dIIEKTPUIEeCKUH ToK». PacriosHaBaHue (GU3NUECKUX
SIBIICHUH B YUEOHBIX OMBITaX M OKPYKAIOIIEH KU3HH: JJIEKTPUIECKast IPOBOJAUMOCTb, TETJIOBOE, CBETOBOE, XMMUYECKOE, MAaTHUTHOE JICHCTBUS TOKA. AHAIIN3
JIEKTPUUECKHX SIBJICHUHN M ITPOLIECCOB B LEMAX MOCTOSIHHOTO TOKA C MCIOJIIB30BAHUEM 3aKOHOB: 3aKOH OMa, 3aKOHOMEPHOCTH MOCIJIEJOBATENBHOTO M MapalIETIbHOIO
COEAMHEHHS NPOBOAHUKOB, 3aKoH [xoyinsa-JIenna. Onucanre u3y4eHHBIX CBOWCTB BELIECTB U AJIEKTPUUYECKUX SBICHHUI C UCIIONB30BaHNEM (DU3NYECKUX BEIUUYHH:!
AIEKTPUYECKUH 3apsii, CUJIa TOKA, JJIEKTPUUECKOE HallpsKEHHE, 3JEKTPUUECKOE COIPOTUBIICHHE,

MPaKTHYECKOE TPHUMEHEHHE:

aMIIEpMETp, BOJIBTMETP, PEOCTaT,

HCTOYHHKHU TOKAa,

pasHocTs oTernuanos, IJC, padbota

TOKa, MOIITHOCTH TOKaA.

Hcnonb3oBanue MHGOPMAIIMOHHBIX




AJIEKTPOHATPEBATEBHEIC TPUOOPHI,
ANEKTPOOCBETUTEILHBIC TIPUOOPHI,
TEPMOMETP COTIPOTUBIICHHA,

BaKyyMHBII O, TEPMHUCTOPHI U

TEXHOJIOTUH JIsI TIOKCKa,
CTPYKTYPUPOBaHHUS, HHTEPIPETALUU U
MpeICTaBICHUSsT HHPOPMAIINY TIPH

MOJITOTOBKE COOOIICHHIA O MPUMEHEHUHU

¢boTope3ucTopsl, 3aKOHOB IIOCTOSIHHOTO TOKa B TEXHHUKE U
MOJIYIPOBOAHUKOBBIN U0, TEXHOJIOTHSIX
rajJbBaHHUKa

Hroro no paszneny 22

PezepBHOE Bpems 2

OBIIEE KOJIMYECTBO 68

YACOB I1O ITPOT'PAMME

11 KJIACC

Nen/m  |HammeHOBaHUME pa3zenioB U TeM|
y4e0HOro TIpeIMeTa

KomuuectBo yacos

IIporpammHoe conepxaHue

OCHOBHBIE BHIIBI JESATEITFHOCTH 00yYarOIIHXCS

Pa3nen 1. DnekTponnHaMuKa




1.1

MaruuTHoE none.
DIIeKTpOMarHuTHAsI
WHIYKIAS
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ITocTossHHBIE MaruuTEl. B3anMoneicTBre
IMOCTOSIHHBIX MarHUTOB. MarHuTHOE MOJIE.
Bekrop marauTHOM nHAyKUMy. [lpuHnmn
CyNEpIO3UIIMA MarHUTHBIX NoJieH. JInnuu
MarHuTHo nHayKuuu. Kaptuna auHuit
MarHATHOW WHAYKIWH TIOJS TOCTOSHHBIX
MarHuToB. MarHuTHOE I0Jie MPOBOTHUKA C
TokoM. KapTuHa MMHUN UHIYKIIUM MAarHUTHOTO
TTOJISI TTHHHOTO TIPSIMOTO TIPOBOAHUKA U
3aMKHYTOT'O KOJIBLIEBOT'O MTPOBOJHUKA, KATYIIKH
¢ TokoMm. OnbIT DpcTena. Bzaumonelicteue
MIPOBOTHUKOB C TOKOM.

Cunia Amniepa, e€ MOAyJIb U HapaBJICHUE.
Cuna Jlopenna, e€ MOIynb U HapaBlICHUE.
JBH>KEHUE 3apsyKEHHOM YaCTULBI

[IpoBenenue skcriepuMeHTa: U3y4eHHe MarHUTHOTO
TOJISI KaTYIIIKA C TOKOM; HCCIIEIOBaHHE JeHCTBUS
MMOCTOSTHHOTO MarHuTa Ha PaMKy C TOKOM;
HCCIICOBAHUE SABJICHUS DJIEKTPOMATHUTHOM
nHAYKOuU. OneHKa aOCOMIOTHBIX U OTHOCHUTENBHBIX
MTOTPENTHOCTEH N3MEepEeHNH (PU3UICCKUX BEITMINH.
OO0BsICHeHUE TIPUHITUIIOB ACUCTBUS U YCIOBUH
0e30MacHOro MpUMEHEHUS! MOCTOSIHHBIX MarHUTOB,
AJIEKTPOMArHUTOB, SJIEKTPOABUTATENS, YCKOPHUTEIEH
3JIEMEHTAPHBIX YaCTHI], UHIYKIIUOHHON TICUH.
Pemenne pacu€THbIX 3aa4 HAa IPUMEHEHHE
(dhopmyn Tembl «MarauTHOE TIOTIE.
DNeKTpOMarHuTHAs HHYKITHSD.

Pemenne kauecTBEHHBIX 337a4 C ONIOPON Ha
M3yYeHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH H
(uznyeckue




B OJIHOPOJIHOM MarHUTHOM TmoJie. PaboTa cuibt
Jlopenua. fIBieHue 31eKTpOMarHuTHOM
nHayKkuuu. [IoTok BekTOpa MarHUTHOM
MHIYKIUU. DICKTPOBIKYIIAS CHUIa
WHAYKIWW. 3aKOH 3JIeKTPOMarHUTHON
nHaykuuu @apanes. BuxpeBoe 31eKTpUuecKoe
noJie. DIEKTPOABIKYIIAs CUIa UHAYKIIUU B
MIPOBOJIHUKE, TBUKYIIEMCS MOCTYIATEIBHO B
OJTHOPOJTHOM MarHuTHOM moJe. [IpaBuno
Jlenua. MTHAYKTUBHOCTD. SIBNEHME
CaMOMHAYKITMH. DJIEKTPOABIKYIIAs CUIIa
CaMOMHAYKIMHU. DHEPTUsi MAarHUTHOLO IOJISI
KaTYLIKA C TOKOM.

DnekTpoMarauTHoe noine. TexHuyeckue
YCTPONCTBA U MIPAKTUUECKOE IPUMEHEHUE:
MIOCTOSIHHBIE MAarHUTHI, 3JIEKTPOMATrHUTHI,
AIEKTPOIBUTATEIb, YCKOPUTETH dIIEMEHTAPHBIX
YacTHUL], UHAYKI[MOHHAs I1€Yb

ABJICHUS TeMbI «MarHuTHOE MoJIe.
DneKTpoMarauTHas HHAYKIws. OnpeneneHre
HanpaBJICHUs BEKTOPA HHAYKIMHA MarHUTHOTO HOJIS
MPOBOJHHUKA C TOKOM, CHJIBI AMIIepa U CHJIIbI
Jlopenna.

Pacnio3naBanue hr3nyecKux SBICHUHA B yUeOHBIX
OTBITAX U OKPYKAIOIIEH )KU3HU: B3aNMOICHCTBHE
MarHUTOB, SIEKTPOMAarHUTHAs HHAYKIHS, ICHCTBHE
MarHUTHOTO I10JIs1 HA IPOBOIHUK C TOKOM U
JIBWOKYILIHMCS 3apsl.

AHanm3 3eKTPOMarHUTHBIX SIBICHUM C
WCIIOJIb30BaHUEM 3aKOHA 3JIEKTPOMarHUTHON
uHAyKIud. ONMUcaHne U3y4EeHHBIX CBOWCTB BELIECTB
1 DJICKTPOMArHuTHBIX SIBJICHUM C UCIIOJIb30BaHUEM
(bu3NUECKUX BEIMYNH: MHAYKLSI MAarHUTHOTO OIS,
cuna Amnepa, cuia JlopeHua, UHAYKTHBHOCTb
KaTyYUIKH, SHCPIUuA 3JICKTPUICCKOI'O U MArnHuTHOI'O
noJieu

Hroro no pazneny
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Paznea 2. Kosreoanusa 1 BOJTHEI




2.1

Mexanuueckue u
AJIEKTPOMAarHUTHBIC
KoeOaHus

KonebarensHast cucrema. CBoOOIHBIE
MeXaHH4uecKue Konebanus. I'apMoHndeckne
kosiebanus. [lepuon, gactora, aMmmnTyna u
¢aza xonebanuit. [Ipy>KHHHBII MasSTHUK.
Marematuueckuii MasiTHUK. Y paBHEHHE
rapMoHHYeCKHX Konebanuii. [IpeBpamenne
SHEPTUU MPH TAPMOHHUYECKHUX KOJICOAHMSX.
KonebarensHblit KOHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHBIE KOJIE0aHUs B UACATIbHOM
KoJIeOaTeIbHOM KOHTYpE. AHAIOTHS MEXKAY
MEXaHUYECKUMHU U 3JIEKTPOMArHUTHBIMU
konebanmsamu. @opmyrna TomcoHa. 3akoH
COXPAHEHHUS SHEPIHH B UIEATbHOM
KosiebaTenbHOM KOHType. [IpeacraBienue o
3aTyxarolux Konedanusx. BolHyx1eHHbIE
MeXxaHHuecKue Konebanus. PezonaHc.
BEIHYXICHHBIC JIEKTPOMATHUTHBIE KOJICOaHUSI.
IlepemeHHBIi TOK.

CuHyconaanbHbI IEPEMEHHBIN TOK.

HccnenoBanue mapaMeTpoB KosebaTenbHON
CHCTEMBI - TIEPHUO/Ia, YaCTOThI, AMILUTATY Bl U (ha3bl
Kosie0aHuH (IPpY>KUHHBIA W/WIA MaTeMaTHIeCKUil
MasTHHUK). HaOmoqeHue 3aTyxaronmx KoieOaHuid.
HccnenoBanne CBOWCTB BBIHYKISHHBIX KOJIEOAHMIA.
Hab6monenue pesonanca. IIposenenne
9KCIIEPUMEHTA: HCCIIEN0BaHNE 3aBUCUMOCTH
NeproJa ManbIxX KojeOaHui rpy3a Ha HUTH OT
JUTMHBI HUTU U MacChl Ipy3a; UCCIEA0BAHNE
MEPEMEHHOTr0 TOKA B LIEMIH U3 IOCIEA0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPa, KaTyIIKH U
pe3ucropa.

OueHka a0COFOTHBIX u OTHOCHUTEJBHBIX

MOTPENIHOCTEH n3MepeHNiH (PU3NIECKUX BEINIHH.
OO0bsICHeHNE PUHITUIIOB ACUCTBUS U YCIOBUI
0e301macHOro MPUMEHEHUS IIEKTPHYECKOTO 3BOHKA,
reHeparopa NepeMEHHOTO TOKA, TUHUAN
aJIeKTporepenay.
Pewienue pacu€THeIX 3aa4 ¢ SBHO




MouiHoCTh EPEMEHHOT0 TOKA. AMILTUTYTHOE
Y ICUCTBYIOIIEE 3HAUCHNE CHIIBI TOKA U
Hamnpsoxerus. Tpanchopmarop. [IpousBoacTso,
nepeaaya u moTpedIeHne SMEKTPHYECKON
SHEePruH. DKOJIOTHUECKNE PUCKU TIPH
MIPOM3BOACTBE ANMeKTpodHepruu. Kymprypa
HCIIOJIH30BAHUS DIICKTPOIHEPTUU B
MTOBCEHEBHOM KU3HH.

TexHu4ecKue yCTpOUCTBA U MPAKTUYECKOE
MIPUMEHEHUE: AIIEKTPUUYECKUN 3BOHOK,
TeHepaTop MePEMEHHOTO TOKa, TUHUU
ANEeKTpoIepenayd

3aJJaHHON (PU3UYECKON MOAETBIO C UCIIOIB30BaHUEM
OCHOBHBIX 3aKOHOB U (hOPMYJI, OIIHCHIBAIOIITIX
MEXaHWYEeCKHe U AIIEKTPOMATHUTHBIEC KOJICOaHMS.
Onucanue MEXaHMUECKUX U AJIEKTPOMATrHUTHBIX
KOJICOAHMI C UCITONIB30BAaHUEM (DU3HICCKIX
BEJIMYWH: TIEpPUOJT ¥ YaCTOTa KoJIeOaHNH, aMIDTUTY1a
u Qaza KonedaHuil, 3apsI ¥ CUJIa TOKA B
TapMOHHYECKUX 3JIEKTPOMATHUTHBIX KOJeOaHUSAX.
Pemienue kauecTBEHHBIX 3aj1a4 C OMOPOM Ha
W3y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH,
OTKCHIBAIOIINE MEXAaHUYECKUE U
AJIEKTPOMArHUTHEIE KOJIeOaHusl.

PaGora B rpymnmax mpu IIaHUPOBAaHWH, IPOBEIEHUN
W MHTEPIIPETALUN PE3YILTATOB OIBITOB, U aHAINU3E
JTOTIOTHATEHHBIX UCTOYHUKOB WH(OPMAITUH 110
TeMe




2.2

Mexanuueckue u
AJIEKTPOMAarHUTHBIC
BOJIHEI

MexaHHUYECKUE BOIHBI, YCIOBUS
pacnipoctpanenus. Ilepuon. Ckopocts
pacrpoCTpaHEHUs! U AJTMHA BOJIHBI.
IlonepeuHsie u

W3zyuenne o0pa3oBaHus H pacpoOCTPaHEHUS
MOTIEPEYHBIX U MPOJOIBHBIX BOTH. Habmonenne
OTpakeHUS




MPOJIOIbHBIE BOJMHBL MHTEpepeHIus u qudpakius MeXaHUIeCKuX BoJH. 3ByK. CKOpocTh 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.
DNeKTpoMarHuTHBIE BOJTHBI. Y CJIOBHS M3ITYUYSHHS SIEKTPOMArHUTHBIX BOJIH. B3anMHas opuenrarus BektopoB E, B, u B anekrpomarautHoit BotHe. CBoiicTBa
AJICKTPOMATrHUTHBIX BOJIH: OTPaKEHUE, MTpeJIoMIICHUE, TIospu3anus, nudpakius, uarepdepenius. CKOpOCTh 3JIEKTPOMarHuTHHIX BOJH. [lIkana
AJICKTPOMATrHUTHBIX BOJIH. [[pUMEHEHME IIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY. [[pUHIUIIBI paquoCcBs3y U TeleBuacHus. Pagnonokaius. DIeKTpOMarHUTHOS
3arpsi3HEHHE OKPY’Karollen cpepbl. TeXHUYecKrue yeTpoiCcTBa U MPAKTHYECKOE IPUMEHEHHE: MY3bIKAJIbHBIE HHCTPYMEHTHI, YJIBTPa3BYKOBas IUAarHOCTHKA B TEXHUKE
U MeJUUUHE, pajap,

Y TIPEJIOMJICHHS, UHTEPHEPEHIIUHN U JUPPAKIIMA MEXaHUYESCKUX BOJIH. HaOmoieHe CBs3u rPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIATYIOW U 9aCTOTOM KojieOaHui,
3BYKOBOI'0 PE30HAHCA.

HccnenoBanne CBOWCTB AIIEKTPOMAarHATHBIX BOJH: OTpa)KeHHE, PEIOMICHHE, TOSpU3alus, Tudpaxius, naTephepennns. M3ydenre ycnoBui U3TydeHus
AJIEKTPOMATrHUTHBIX BOJIH, B3aUMHOM OpHueHTaluu BeKTOpoB E, B, u B anexkTpomMaruuTHOM BosHE. M3yueHne MpuMEHEHUS JJIEKTPOMArHUTHBIX BOJH B TEXHUKE U
ObITY.

OOBbscHEHUE IPUHIIAIIOB IEHCTBUS U YCIOBHUIA 0€301TacCHOTO MPUMEHEHHUST MY3bIKaTbHBIX HHCTPYMEHTOB, YIBTPA3BYKOBOW JHATHOCTUKU B TEXHUKE M METUIIIHE,
panapa, paauonpuéMHIKa, TEeIeBU30pa, aHTeHHBI, Tenedona, CBU-neun. Pemenre pacu€THBIX W KAUECTBEHHBIX 3a/1a4 ¢ OTIOPOM Ha M3YYCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH, OMTUCHIBAIOIIHE



paaronpuéMHUK, TEICBU30p, AHTCHHA,
tenedon, CBU-meun

pacrpocTpaHeHUEe MEXaHUYECKHUX H
AIIEKTPOMArHUTHBIX BOJIH. VcTionb30BaHue
WHPOPMAITMOHHBIX TEXHOJIOTUH JUIS TIOUCKA,
CTPYKTYpPUPOBaHUS, UHTEPIIPETALIUN U
npeCcTaBIeHus] THPOPMAITUH ITPH TIOATOTOBKE
coo0mIeHn# 00 NCIIOTBE30BAHUH AICKTPOMATrHUTHBIX
BOJIH B TEXHUKE. YYacTHe B TUCKYCCUH 00
3IIEKTPOMAarHUTHOM 3arpsI3HEHUH OKPY>KaloIen
cpenpl. PaboTa B rpymnmax npu miaHUpOBaHUH,
MPOBEIECHNH U HHTEPIPETALUH PE3YIbTATOB
OTIBITOB M aHAJIM3€ JOMOJHUTENLHBIX HCTOYHUKOB
WH(POPMAITUH TI0 TEME




2.3 OnTHka 10 I'eomeTpuueckas ontuka. [Ipsmonuneiinoe W3ydeHne sBiEeHNS OTHOTO BHYTPEHHETO
pacrpoCTpaHEHUE CBETa B OJJHOPOIHON Cpefie. | OTPa)KEHUsl, €ro NIPUMEHEHUS B CBETOBOJIE.

JIyu cBera. ToueUyHbIN HCTOYHUK CBETA. N3yuyeHue moneneil MUKpOCKONa, TEIECKONa.
OTtpaxkeHue cBeTa. 3aKOHbBI OTpaXkeHus cBeTa. | llodydeHne crekTpa ¢ MOMOIIBIO IPU3MEI U
[TocTpoenne n300paXkeHUH B IUIOCKOM 3epKajie.| Tu(pakImoOHHON pemeTKu. M3aMepenune moka3aTemns

[Ipenomnenue cBeTa. 3aKOHBI MPETOMICHHUS MpeIoOMIIEHUS CTeKIa.
cBeTa. AOCOIOTHBIN TIOKa3aTesb nmpeyiomiieHus.| MccnenoBanue cCBOHCTB H300paKeHHIA
ITonuoe

BHyTpeHHee oTpaxkeHue. [IpenenbHblil yron nonHoro BHyTpeHHero orpaxenus. JJucnepcus csera. CnoxHslii coctas Genoro ceeta. Let. Cobupatomue u
pacceuBaromye JIMH3EL. ToHKast muH3a. DOKYCHOE pacCcTOSHIE W ONITHYeCKast CHila TOHKOW JTMH3EL. [locTpoenne n3o0pakeHuil B cCOOMPArOIINX U PaccenBalOIINX
nmH3ax. @opmya TOHKOH JTUH3BL. Y BeNWYeHUE, AaBaeMoe JINH30MU. [Ipeenbl MpuMeHNMOCTH TeoMeTpHUeCKOi onTukH. BonHoBas ontuka. HTepdepeHnus ceera.
KorepenTHble HCTOYHUKH. Y CIIOBHS HAOMIOJCHUSI MAKCUMYMOB I MUHUMYMOB

B UHTEP(EPEHLMOHHON KapTHHE OT IBYX CHH(a3HBIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpaxaus csera. JJudpakiunonHas pemérka. Y cioBre HaOMoIeHUS TIaBHbIX MAKCUMYMOB IIPY MaI€HUH MOHOXPOMAaTHYECKOTO CBeTa Ha AU PAKLUOHHYIO
pElETKY.

B JIMH3AX.

OObsicHEeHHE IPUHIMIIOB JEHCTBUS U YCIOBHH 0€30M1aCHOT0 MPUMEHEHUsI OUKOB, JIyIbl, (poToanmapara, MpOSKIHOHHOTO anlapara, MUKPOCKOIIA, TEJIECKOTa,
BOJIOKOHHOH ONTHKH, TUPPAKITUOHHON PEIIETKH, TOSIPOUA.

Penrenue pacy€THBIX 3a1a4 ¢ SBHO 33J]aHHOW (U3MUECKON MOJIENBIO C HCIIOJIhb30BAHUEM OCHOBHBIX 3aKOHOB U )OPMYJI TeoMeTpruiecKoi onTuku. [loctpoenune u
OIMCaHue U300pakeHHs, CO3aBaeMOro INIOCKUM 3€pKajoM, TOHKOH JMH301. PaccMoTpeHune npeesioB MpUMEHUMOCTH T€OMETPHYECKON ONTHKH.
PacniozHaBanue pU3HUECKUX SIBICHUN B ONBITAX M OKPY’KArOIIEH XKU3HHU: IPAMOJIMHEHHOE pacpoOCTpaHEHUE CBETA, OTPaXKEHUE, IPEIOMICHUE, MHTEpdEepeHIHS,
nrdpaxIys U MoJISIpU3alins cBeTa, AUCepcHs cBeTa. M3ydyenue ycnoBuil HaOIt0JeHrs MAKCHMYMOB 1 MUHUMYMOB B MHTEp(epEeHIIMOHHON KapTHHE

Honﬂpmaum{ CBCTAa. OT ABYX CI/IH(i)aBHLIX KOICpCHTHBIX
Texauueckue YCTpOﬁCTBa u HCTOYHHKOB.

MPAKTUYCCKOC ITPUMCHCHUC: VcnoBue Ha6J'IIOI[eHI/I$I TJIaBHBIX
OYKH, Jiyna, q)OToannapaT, MAaKCHUMYMOB IIpU MaJICHUA




MPOEKIMOHHBIN anmapar,
MHUKPOCKOII, TE€JIECKOII, BOJIOKOHHAs
OMNTHKA, TU(paKIHOHHAS peIIETKa,

MoJIApon g

MOHOXPOMAaTHYECKOTO CBETA
Ha TU(PaKIMOHHYIO PEIIETKY.
AHanu3 ONTUYECKUX SIBICHUIMA

C MCIIOJIb30BaHUEM 3aKOHOB: 3aKOH
MPSMOJMHEWHOTO PACTIPOCTPAHECHHUS CBETA, 3aKOHBI
OTPaKCHUS CBETA, 3aKOHBI MTPEIIOMIICHUS CBETA.
Ornucanue ONTUYSCKUX SBJICHUN C HCIIOJIb30BaHUEM
(m3rYecKuX BeNHInH: POKYCHOE PACCTOSIHAE U
OINTUYECKAS CHIJIA JIMH3BI

Uroro no pazpeny
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Pa3nen 3. OcHOBBI cIeNMAJIBLHON TEOPUU OTHOCUTEJIBLHOCTH (1asee - CTO)

3.1

OCHOBBI ceUAILHON

TEOpUHU

OTHOCHUTCIIBHOCTH

4

rpaHI/I]_[I)I IMPUMCHUMOCTHU

KJIACCUYECKON MEXaHUKH.

ITocTynaTsl crienuanbHOU TEOPUH
OTHOCUTEJIBHOCTH: HHBAPUAHTHOCTH MOTYJIS
CKOPOCTHU CBETA B BAKyyM€, IPUHILIMII
OTHOCHUTEJIBHOCTH DHHIITEHHA.
OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH.

3aM€,Z[J'I6HI/Ie BPEMCHU 1 COKPAIICHUEC JINHBI.

Pemenne xauecTBEHHBIX 3aga4

C OMOPOW HAa U3yUYEHHBIE OCTYIAThI

CTO.

Hcnonp3zoBanue nHOOPMAITMOHHBIX TEXHOJIOTHIA
JUTSI TIONCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIINN U
MPEJICTaBICHUS HHPOPMALIMH TTPH MTOATOTOBKE
COOOIIeHNH 0 rpaHUIAaX IPUMEHHUMOCTH
KJaccudeckoil MexaHuku B ocHoBax CTO




3H€pFI/I$I " UMITYJIBC

pCHHTHBHCTCKOﬁ qacTUulbI.

CBs13b Macchl C dHEpruei u




HUMITYJILCOM peHHTHBHCTCKOﬁ

YaCTHI[BL. DHEPT U MOKOS

Hroro no pazgeny 4

Pa3nen 4. KBanToBas ¢pusuka

4.1 DJIeMEHTBI KBAHTOBOK 6 ®doronsl. Dopmyia [Tnanka cesa3u Ha6monenue dortoaddexra




OIITHUKH

sHepruu (POTOHA C €ro YacTOTON. DHEPrus u
uMIyasCc Gorona. OTKPHITHE U HCCIETOBaHIE
¢doroadpdekra. OnbiTel A.I'. Cronerosa.
3akonbl poroaddekra. YpaBHeHue DHIITSITHA
st hotoddderra. «KpacHas rpaHHITa»
dotoaddexra. Jlapnenne cBera. Omwite I1.H.
Jlebenera. XuMudeckoe JCHCTBUE CBETA.
TexHu4ecKue ycTpOUCTBA U IPAKTUUECKOE
pUMeHEHHUE: (OTOIIEMEHT, (DOTONATIHNK,
COJIHEYHast OaTapesi, CBETO IO

Ha YCTaHOBKE C IIMHKOBOW IJIACTUHOM.
HccenenoBanme 3ak0HOB BHEIIHETO GoTodddhekTa.
OO0BsSICHEHHE OCHOBHBIX ITPUHITUIIOB JICHCTBHS
TEXHUYECKUX YCTPOUCTB, TAKUX KaK: (DOTOAICMEHT,
(dhoTomaTuIMK, CoTHETHAs OaTapesi, CBETOINO; 1
yCIIOBUiT nX 0€301acHOTO MPUMEHEHHS B
MPaKTUYECKOW KU3HU. PelieHrne pacuéTHbIX 3aa4 C
SIBHO 3aIaHHOH (YH3UIECKON MOJIEIBIO C
WCIIOJIb30BaHNEM OCHOBHBIX 3aKOHOB U (hOpMyT
KBaHTOBOM ONTHUKU. PerieHne kauecTBEHHBIX 3a7a4
C OTIOPO Ha M3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
KBaHTOBOW oNTHKH. Pacrio3HaBanne GU3NIECKUX
SBJICHUH B YUEOHBIX OIBITaX:




(dotosnexkTprueckuii 3P PeKT, CBETOBOE TaBIICHUE.
Onvicanue N3yYeHHBIX KBAHTOBBIX SIBJICHUH 1
MPOIIECCOB C UCIIOJIB30BAHUEM (PU3NICCKUX
BEJIMYMH: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH,
JUTMHA BOJIHBI ¥ YaCTOTa CBETA, SHEPTUS M UMITYJIbC
dhoTona




4.2

Crpoenue atoma

Mogens atoma Tomcona. Onbitel Pezepdopaa
IO paccesHUIo a-JacTtull. IInanerapHas moaens
aroma. [lTocrynarel bopa. 3nyuenue u
MOTJIONIeHHE JOTOHOB MU IEPEX0JIe aToMa C
OJIHOT'O YPOBHS 3HEPTUU Ha APYroi. Buasl
cnekTpoB. CHeKTp ypoBHEH 3HEPruH aToMa
BOJIOPOJA.

BonHoBbIe cBOMCTBa yacTHLl. BosHEI 1e
Bpoiins. KopryckyisspHO- BOTHOBON Ayaau3M.
CHOHTaHHOE U BBIHYX/IEHHOE U3Iy4YECHHUE.
TexHHu4Yeckre ycTpolcTBa U MPaKTHIECKOE
MIPUMEHEHUE: CIIEKTPAJIbHBIA aHAIIN3
(criexTpocKom), 1a3ep, KBAHTOBBIH KOMIIBIOTEP

Nzydenue monenu onbita Pesepdopaa. [Iposencaue
SKCIIEPUMEHTA 110 HAOIIOICHUIO JINHEHYaTOro
criektpa. OrieHKa aOCOMIOTHBIX U OTHOCUTEIBHBIX
MOTPEIIHOCTEN U3MEPEHUH (PU3NIESCKUX BEITUUHH.
N3yuyenue monenu atoma: TOMCOHA, ITAHETAPHOMN
MOJIEJIN aToMa, MOJIeNii aToma bopa.

W3zydeHue ciekTpa ypoBHEH SJHEPIHH aTOMa
Bogopoaa. O0bsICHEHNE TIPUHITAIIOB ACHCTBHUS 1
yCIIOBHi1 0€30MacCHOTO IPUMEHEHHS CIIEKTPOCKOTIA,
Ja3epa, KBAaHTOBOT'O KOMIIbIOTEPA.

Pemenne kauyecTBEHHBIX 33124 C ONIOPOW Ha
M3yYeHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH H
¢dusnyeckue spieHus o TeMe «CTpoeHHUE aTOMay.




PacrnioznaBanne Qu3NUECKHUX SBICHUN B YU€OHBIX
OIBITaX: BOZHUKHOBEHHE JINHEWYATOr0 CIIEKTpa
M3ITy4YeHUsl. AHAIN3 KBAaHTOBBIX MPOIIECCOB U
SIBIIEHUI ¢ MCIIOJIb30BaHUEM MocTynaToB bopa




4.3

AToMHOE S11pO

OKCIIEpUMEHTBHI, JOKA3bIBAIOLIUE CIOKHOCTh
ctpoenHwus sapa. OTKpBITHE PaTHnOaKTHBHOCTH.
OmnbiTel Pesepdopna mo onpenenenuto cocraBa
panuoakTuBHOTO M3ny4yenus. CBoicTBa anbga-,
OeTa-, ramMmma-n3mydeHus. Brmsaue
PaAMOaKTUBHOCTH HA KUBBIE OPTaHU3MEL.
OTKpbITHE TPOTOHA U HeMTpoHa. HykinoHHas
Mozelb sapa [ efizenOepra-HBaneHko. 3aps
siapa. MaccoBoe uucio siapa. M30Tomnsl.
Anbda-pacnaz. DIEKTPOHHBINA U TO3UTPOHHBIH
Oera-pacnaz. ['amma- m3nyuenue. 3aKoH
PaMOaKTUBHOIO pacraja.

OHeprus CBA3M HYKIJIOHOB B sifpe. SaepHble
CHUIBI.

N3ydeHne 3KkCiepuMEHTOB, 10Ka3bIBAIOIINX
CJIO’)KHOCTb CTPOEHHUS aTOMHOTO Sipa.

HccnenoBanue TpeKoB Y4acTUll (10 TOTOBBIM
¢dororpadusm). Mzyuenue saepHbIX CHII, SACPHBIX
peaxknuii CUHTe3a U pacrnaja, TepMOsSICPHOIO
cuHTe3a. V3yueHue HyKJIIOHHOM MOJENH sipa

Iefizenbepra-lBanenko. O0bsCHEHNE YCTPOUCTBA U

MIPUMEHEHUS T03UMeTpa, KaMepbl Buiibcona,
SIIEPHOTO peaKkTopa, aTOMHOM 00MOBI. Perenme
3aj7ia4 c OMOPOi Ha MOJy4YeHHbIE 3HAHUS, B T.U. O
3apsiie © MacCOBOM UucIie aapa. Pacro3HaBanue
(hM3UYEeCKUX SBIICHHI B y4eOHBIX OTBITaX U B
OKpYKAaIOIIEeH )KU3HU: €CTECTBEHHAS U
HCKYCCTBEHHAS paINOAKTUBHOCTD.




Hdedext macchl siapa. SnepHble peakiuu.
JleneHue u cUHTE3 €.

S nepuslit peaktop. TepMosaepHbII CUHTES.
[Tpo6aeMbl 1 TepCIeKTHBEI SIASPHON
SHEPreTHKH. DKOJOTHUECKHE aCIIEKThI SIACPHOI
SHEPrEeTHKH.

OnemeHTapHble YacTHLBI. OTKpBITHE
MO3UTPOHA.

MeTozapl HabIIOAEHNS U PErUCTpaliy
3JIEMEHTAPHBIX YACTHII.

®yHIaMeHTaIbHbIE B3aUMOJCHCTBHYSL.
EnuaCcTBO (prBmyueckoit KapTHHBI MUpA.
TexHu4ecKue yCTpOKUCTBA U IPAKTUYECKOE
MIpUMEHEHUE: T03UMETp, kKamepa BunbcoHa,
SNIEPHBII peakTop, aToMHass boMOa

Onucanne KBaHTOBBIX SIBJICHUI U IPOLIECCOB C
WCTIOJIb30BaHUEM (PU3MUYECKUX BEIMUUH: IEPUOL
MoJTypacnasia, 3Heprus CBsI3U aTOMHBIX sJiep,
JIeeKT Macchl aapa. AHAIIU3 POLIECCOB U SIBJICHUI
C UCTIOJIB30BAHUEM 3aKOHOB U IOCTYJIATOB: 3aKOH
COXPAaHEHUs JIIEKTPUUECKOTO 3apsiia, 3aKOH
COXpaHEHHs1 MaccOBOr'0 YHUcCIa, MOCcTyaTsl bopa,
3aKOH paJlMOaKTUBHOIO paciiafa. Yyactue B padote
Kpyrioro crona «OyHnaMeHTallbHbIE
B3aumoJeiicTBus. EnnHCcTBO prsnyeckoil’ kapTuHbI
MUDPa».

Hcnonp3oBanue nHOOPMAITMOHHBIX TEXHOJIOTHIA
JUTSI TIOMCKA, CTPYKTYpPUPOBaHUS, UHTEPIIPETALIUU U
npeAcTaBiIeHus] HHPOPMALIUK ITPHU TIOATOTOBKE
COO0IIIeHUH 0 MPUMEHEHNH 3aKOHOB KBAHTOBOH
(U3UKU B TEXHUKE U TEXHOIOTUAX, IKOIOTUIECKUX
aCIIEKTaxX SACPHON PHEPIETUKH

Hroro o pasneny 15

Paznes 5. D1eMeHTHI ACTPOHOMHUM M ACTPOPU3UKHU

Dransl pa3BUTHS acTpoHOMUU. [IpuKiIamHOEe 1 MUPOBO33PEHUYECKOE 3HAUCHHE acTpOHOMUH. Buy 38E€31HOTO Heba. Co3Be3nus, ApKue 3BE3/1bI, INIAHETHI, HX BHUIAMOE
nBrxenue. Conneunas cuctema. Connue. ConHeuHnas akTUBHOCTb. MicTounuk sHeprun CosiHUA U 3BE31. 3BE3/IbI, UX OCHOBHBIE XapaKTEepUCTHKU. J(narpamma
«CTIEKTPAIIbHBIN KJIACC - CBETUMOCTBY. 3BE3/IBI TIIaBHOM MTOCIIEI0BATEIHFHOCTH. 3aBUCUMOCTD «Macca - CBETUMOCTEY JIJIS 3BE3]1 TIIaBHOM MOCIIeI0BATEILHOCTH.
Bayrpennee crpoenue 38¢31. CoBpeMeHHBIEC MMPEACTABICHUSI O TIPOUCXOXKIACHUH ¥ dBOFOINH COJTHITA U 3BE3/. DTAITBI )KU3HH 3BE3]I.

Mnrneunsiit [1yTs - Hama [Manaktuka. [Tonoxenue u neuxenue Connua B ['anaktuke. Tunsl ranaktuk. Paguoranaktuku u kBa3apbl. UEpHbIE ABIPHI B s/IpaxX ralakTHK.
[MoxroroBka coobuieHwmii 00 3Tarax pa3BUTUS ACTPOHOMHEH, O MIPHUKIIATHOM U MHPOBO33PEHYECKOM 3HAYCHUU aCTPOHOMHUH, O METOJ[aX TOTYUYCHHS HAyIHBIX
ACTPOHOMHUYECKUX 3HAHUH, OTKPHITHIX B COBPEMEHHOU aCTPOHOMUH. M3ydeHne COBpeMEHHBIX IIPEICTABICHII O IPOUCXOKIECHUH 1 3Boonny CoJTHIIA U 3BE3I.
W3ydeHune THITOB TajJakTHK, pAAHOTaIaKTHK U KBa3apoB. V3yueHre JBMKeHUs HEOSCHBIX Tell, SBOJIIOIHY 3BE3]1 U BCelleHHOM, TIPOIIeCCOB, TPOUCXOISIINX B




3BE311aX, B 3BE3AHBIX CHCTEMAX, B MEKTAIAKTHUECKON cpenie, MaciuTaOHoU cTpyKTypsl Beenennoit'. O0bsicHenne pacimpenus BeeaeHHON Ha 0CHOBE 3aKOHA
Xab6ua. [TonroToBka K 00CYKICHUIO HEPELICHHBIX PobeM acTpoHoMuu. [IpoBenenne HaOm0IeHNH HEBOOPY>KEHHBIM IJ1a30M C HCIIOJIb30BAHUEM KOMIIBIOTEPHBIX
MIPWIOKEHUH JUIsl ONIPEIeIICHUS

DJeMeHTbI aCTPOHOMHUU H aCTPO(UNKU

5.1
7
Bcenennas. Paciunpenne MOJIOKEHUST HEOECHBIX O0BEKTOB
Bcenennoii. 3akon Xab0ma. Ha KOHKPETHYIO 1aTy: OCHOBHBIE
Paz0eranme ranaktuk. Teopus co3Be3us CeBepHOTO MOMyIIapHs
Boneuioro B3pseiBa. PenukroBoe U SIPKAE 3BE3/BI.
U3IIy4YEHHE. [TpoBeneHue HaOMIOICHHI B TEIECKOI
MaciutabHas CTpyKTypa JIynsl, mianet, Mineunoro IlyTu.
Bcenennoii. MeraranakTuka. VYyacTue B JUCKYCCHUU O HEPELIECHHBIX
Hepeménneie mpodieMsl npobeMax acTpOHOMUHU
aCTPOHOMUU
Hroro no pazneny 7
Paznen 6. O6o0maroniee nNoBTopeHue
6.1 Oo6ob61aromee 4 O00011IEHNE ¥ CUCTEMATH3ALIUS Yyactue B IUCKyCCHU O POJIH (PH3UKHU




IMOBTOPCHUC

COJIepIKaHus pa3JieNioB Kypca «MexaHukay,
«MonekymnsipHasi GU3NKa U TEPMOTUHAMIKAY,
«QnekrpoauHamukay, «KonebaHus v BOJHEIY,
«OCHOBBI CIIEIUATEHON TEOPUHU
OTHOCHUTEITFHOCTHY, «KBaHTOBas (hH3HKaY,
«3IeMEHTHI aCTPOHOMHUH M aCTPOPUZUKI.
Posb hu3uKyM 1 aCTPOHOMUHM B SKOHOMUYECKOM,
TEXHOJIOTHYCCKOM, COIMAITBLHON U dTHICCKOM
chepax mesATeILHOCTH YEIOBEKa, POJIb U MECTO
(hM3KKH U aCTPOHOMUH B COBPEMEHHOMN
HAy4YHOW KapTHHE MUPA, 3HAUYCHUE
OIMMCcaTeIIbHOM,

Y aCTPOHOMUH B Pa3IMYHBIX cpepax AesITeTbHOCTH
yenoBeka. [loaroroBka coobmenuii o mecre
(hU3UYECKOI KapTHHBI MUPA B PSAIY COBPEMEHHBIX
MPEICTaBICHUIN O IPUPOJE.

Brmonnenne yueOHbBIX 3aJaHAN,
JIEMOHCTPHUPYIOIIUX OCBOCHHE OCHOBHBIX IOHSTHI,
(hM3UYECKUX BEIMYUH U 3aKOHOB Kypca (pusuku 10-
11 knaccoB

CUCTEMATU3UPYIOIIEH, 00BACHUTEILHON U

MPOTHOCTUYECKON (DYHKITUI
(bu3NUECcKOi TEOpUH, POIIb
(du3NUecKol TEOpHH B
(hopMHpOBaHNH TIPE/ICTABICHHUN

0 (u3KMYecKoil KapTHHE MUPa, MECTO
(u3NUecKoi KapTUHBI MUPa

B 00IIIeM psiTy COBPEMEHHBIX
€CTEeCTBEHHO-HAYYHBIX

MPEJICTABICHUI O PUPOJIE
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