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IMNOACHUTEJIBHASA 3AIIMCKA

[IporpaMmma mo ¢usuke 0a30BOro ypoOBHS Ha YPOBHE CpPEIHETO
oOmiero oOpa3oBaHus pa3padoTaHa Ha OCHOBE MOJIOXKEHUHN U TpeOOBaHUMA
K pe3yibTaTaM OCBOEHHS OCHOBHOW 0Opa3oBaTEIbHON IMPOrPaMMBI,
npeacraBieHHblx B OI'OC COO, a Ttakxke ¢ y4€ToM (QenepanbHOR
paboueii mporpaMMbl BOCTIUTAHUS M KOHIICTIIIUY TIPETIOAaBaHMs y4eOHOTO
npenMera «Pu3nka» B 00pa3oBaTenbHBIX oOpraHuzauusax Poccuiickoil
®denepanyy, peanu3yonX OCHOBHbIE 00pa30BaTEeIbHbIE IPOTPAMMBI.

Copepxanne  mporpaMMbl MO0  (u3MKe  HampaBlIeHO  Ha
dbopMUpOBaHNE €CTECTBEHHO-HAYYHOW KapTUHBI MUpa oOydarommxcs 10—
11 xnaccoB npu oOyueHuu ux (usuke Ha 0a30BOM ypOBHE Ha OCHOBE
CUCTEMHO-JIeATEIbHOCTHOrO  moaxona. Ilporpamma mo  Qusuke
cootBercTByeT TpeboBanusiM OPI'OC COO K miiaHUupyEeMbIM JINYHOCTHBIM,
MpPEAMETHBIM W METANpeIMETHBIM pPE3yJbTaTaM OOY4YEHHUs, a TaKkKe
YYUTHIBAET HEOOXOJUMOCTh peaju3alliid  MEXKIPEIMETHBIX  CBsI3ei
(GU3MKM C €CTECTBEHHO-HAYYHbIMU YyueOHBIMU IpeaMeraMu. B Hel
OTIPE/IEIISAIOTCS OCHOBHBIE II€JIM U3Yy4YEHUS! (PU3UKU Ha YPOBHE CPEIHETrO
oOmiero oOpa3oBaHMs, IUIAHUPYEMbIE pE3yJbTaTbl OCBOCHHS Kypca
(GU3MKN: JIMYHOCTHBIE, MeETalpeIMeTHbIe, MpeaMeTHble (Ha 0a30BOM
YpOBHE).

[TporpamMma 1o (pu3MKe BKIIOYAET:

e IUIAHMPYEMBIE PE3yJbTaThl OCBOCHUS Kypca (pU3uMKU Ha 0a30BOM
YpPOBHE, B TOM WYHCJE MPEIMETHBIE PE3yNbTaTbl MO ToJam
o0yueHus;

e cojepkaHue yaeOHoro mpeaMeTa « Du3muKay 1mo rojgaM 00ydeHusI.

®dusuka Kak Hayka o HauboJsiee O0IIMX 3aKOHAX MPUPOAbI, BBICTYIIAS
B KauecTBE Y4eOHOT0 MpeaMeTa B LIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJ]
B CHCTEMY 3HaHUU 00 okpyxaromeM mupe. IKombHBINH Kype QU3HKH —
CUCTEeMOOOpa3yIOMIMiA ISl €CTECTBEHHO-HAYYHBIX YY€OHBIX MPEIMETOB,
MOCKOJIBKY (hPM3UYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SIBICHUH,
U3y4aeMbIX  XHMHEH, Ouosorueut, ¢dusuveckoil reorpadueir u
acTpoHoMuel. Mcnonb30BaHWE M aKTUBHOE NPUMEHEHHE (PU3NYECKUX
3HAHUI ONpeNeseT XapakTep U pa3BUTHE Pa3HOOOPa3HbIX TEXHOJIOTUH B
cdepe PHEPreTUKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, MOTyYEHUs HOBBIX
MaTEpUajoB C 3a/JlaHHBIMM CBOWCTBaMU U Apyrux. M3yuenue ¢uzuku
BHOCUT OCHOBHOW BKJaJ B (OPMHUPOBAHHUE €CTECTBEHHO-HAYUYHOM



KapTUHBl Mupa oOydaromuxcs, B (OPMHUPOBAHHE YMEHUN MPUMEHSITH
HAyYHBIM METOJ TO3HAHWSA TPU BBINOJIHEHUH WMH  y4eOHBIX
UCCIICIOBAaHUM.

B ocHoBy Kkypca u3MKM JUIsi  YpOBHSL CpEOHEro OOIIEero
o0Opa3oBaHMsl MOJIOKEH P UACH, KOTOPhIE MOKHO paccMaTpuBaTh Kak
MPUHIIAIIBI €TO MTOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBMM C HEH Kypc SBIsETCA
JIOTUYECKH 3aBEPLIEHHBIM, OH COJAEPKHUT MaTepual U3 BCEX pa3zesioB
(GU3MKHM, BKIIOYAET KAK BOMPOCHI KIACCHUYECKOM, TaK M COBPEMEHHOMU
[1)76371978

Hoes cenepanusayuu. B COOTBETCTBUM € HEW MaTepuan Kypca
¢u3ukn oObeAMHEH BOKPYr ¢uinueckux Teopuil. Benymmum B Kypce
ABIIsIeTCS (OPMUPOBAHME NPEJCTABICHUA O CTPYKTYPHBIX YPOBHSX
MaTEepUH, BEIIECTBE U MOJIE.

Hoesa  eymanumapuzayuu. E€  peanuzanmss  Opearoiaraer
WCIIONB30BaHNE TYMAHUTAPHOTO TOTEHIMana (U3HMYECKOH HayKH,
OCMBICJIEHHE CBSI3U Pa3BUTHS (PU3UKHU C pa3BUTHEM OOLIECTBA, @ TAKKE C
MHUPOBO33PEHYECKMMU, HPABCTBEHHBIMH U HKOJIOTMYECKUMU ITPOOIeMaMu.

Hoesa npuxnaomnoii nanpaenennocmu. Kypc dusuku mpenmnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TEXHHYECKHX W TEXHOJIOTHMYECKUX
MIPUJIOKEHUM U3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes  skonoeuzayuu  peanusyercs  IMOCPEACTBOM  BBEICHUS
AJIIEMEHTOB COJEP)KAHUSA, TOCBALIEHHBIX HKOJOTMYECKUM IpoliemMam
COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C PA3BUTHUEM TEXHHUKHU U TEXHOJIOTHH,
a TaKke 00CYXIEeHHUS MPOOJIEeM PAlMOHATBLHOTO MPUPOAOIOIB30BAHUS U
HKOJIOTMYECKOI 0€30I1aCHOCTH.

Crep)KHEBBIMU 3JIEMEHTaMH Kypca (U3UKM Ha YPOBHE CpEIHETO
obmiero oOpa3oBaHMs SBISIOTCS (u3nueckue teopur ((hopMuUpoBaHHE
MPEJICTABICHUA O CTPYKTYpE MOCTPOCHHS (U3MUECKON TEOpPUHU, POIH
(GyHIaMEHTalbHBIX  3aKOHOB W  MPHUHIMIIOB B  COBPEMEHHBIX
IPEJCTaBICHUSX O MPUPOJE, TPaHHUIAX HNPUMEHUMOCTH TEOPHM, IS
OTHCAHUs ECTECTBEHHO-HAYYHBIX SIBJICHUN U MPOILIECCOB).

CucTeMHO-IeSTeIbHOCTHBIN MOAXO0/ B Kypce (U3UKH peaTnu3yeTcs
MPEXKJIE BCETO 3a CUET OPraHu3alliy SKCIEPUMEHTAIBHONU JEATEIbHOCTH
oOyuvaroruxcsi. g 6a3oBoro ypoBHA Kypca (UMK — 3TO
MCIIOJIb30BaHUE CUCTEMBI (pOoHTaNbHBIX KpPaTKOBPEMEHHBIX
HKCIIEPUMEHTOB U J1a0OpaTOPHBIX pPabOT, KOTOpbIE B IpOrpaMMme II0
¢usnke OOBEAMHEHBI B OOIIMI CHUCOK YYEHUYECKHX MPAKTUYCCKUX



pabotr. Brimenenne B yKazaHHOM TepeyHEe J1IaOOpaTOpHBIX padorT,
MIPOBOJIMMBIX IS KOHTPOJIS W OIECHKH, OCYIIECCTBIIICTCS yYaCTHHUKAMU
00pa30BaTENbHOrO MpoLEecca UCXOASl U3 OCOOEHHOCTEN IUIAHUPOBAHUS U
ocHamieHus kabunera ¢usuku. [Ipu 3TOM oOecreunBaeTcs OBJIaJCHUE
OoOyJaronMMuUCs YMCHHSIMH  IPOBOJUTH KOCBEHHBIE  HM3MEPEHUS,
WCCIICIOBaHMUS 3aBUCUMOCTEH (PU3NYECKUX BEIWYUH M TIOCTAHOBKY
OTIBITOB TI0 TPOBEPKE MPETOKCHHBIX TUITOTES.

bonbmioe  BHHMMaHHWe ~ yAeNsAETCA — PEIICHUIO  pPACUYETHBIX U
KaueCTBEHHBIX 3ajad. [Ipu »TOM nsi pacu€THBIX 3a7a4 MPUOPUTETOM
SBIISIIOTCS ~ 33Jaud € SBHO  3aJaHHOM  (U3WYECKOM  MOJIEIBIO,
MO3BOJIAIOIINE TPUMEHSITh H3yYEHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK U3
OJIHOTO paszjieyia Kypca, Tak U MHTETPUPYs 3HAHUSI U3 Pa3HbIX pa3/IelioB.
JIist  KayecTBEHHBIX 3ajad MPUOPUTETOM SIBIISIOTCS 3a/JaHusl Ha
OoOBbsICHEHHE TpOTEeKaHus (U3UYECKUX SIBICHUA M TIPOLIECCOB B
OKpYXKalomel >KU3HU, TpeOyromme BhIOOpa (U3HUYECKOW MOICITH IS
CUTYaIINH MPAKTHKO-OPUECHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu ®I'OC COO k maTepualibHO-
TEXHUYECKOMY OO€CTeueHnI0 y4eOHOro rmpoiecca 0a30BbIi ypOBEHb
Kypca (U3MKM Ha YpOBHE CpEAHEro oOuero oOpa3oBaHMs TOJIKEH
M3y4aThCsl B YCIOBHSIX MPEAMETHOTO KaOnWHEeTa (GU3UKUA WU B yCIOBUIX
WHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.
B xabunere Gu3MKHM JODKHO OBITH HEOOXOAMMOE J1abopaTopHOE
o0opy/i0BaHUE JIJIsl BBIMOJIHEHUS YKa3aHHBIX B MporpaMme 1o (usuke
YYEHUUYECKUX MPAKTHUECKUX paboT U IEMOHCTPAIIMOHHOE 000PYI0BaHHE.

JleMoHCTpanMoHHOE 000pynoBaHuEe (POPMHUPYETCSI B COOTBETCTBUU
C TMPUHIMUIIOM MHUHUMAJIBHOM  JIOCTATOYHOCTH H  OOECIedrBacT
MOCTAHOBKY TIEPEUMCICHHBIX B TMporpamMme 10 (U3UKE KIIOUYEBBIX
JAEMOHCTPALMKA JJI1 MCCIECOBAHUS W3Y4YaeMbIX SIBICHUN M MPOIECCOB,
OMITUPUYECKUX ¥  (PYHIAMEHTAIBHBIX 3aKOHOB, WX TEXHUYECKHUX
IIPUMEHECHUM.

JlabopaTopHoe 00OpyJOBaHUE I YYCHUUYECKUX MPAKTUYECKUX
pabor ¢dopmupyercs B BHJAE€ TEMAaTHUYECKHMX KOMIUIEKTOB U
oOecrieunBaeTcs B pacdyére OJHOTO KOMIUIEKTa Ha JIByX OOYYaroIIUXCS.
Tematuueckre KOMIUIEKTHI JIJA0OPATOPHOTO 0OOPYIOBAHHUS TOJKHBI OBITH
MOCTPOEHBI HAa KOMIUJIEKCHOM HCIIOJIb30BAHUU AHAJIOTOBBIX M ITU(POBBIX
NpuOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPUTENbHBIX CHUCTEM B BUJE
1M (poBbIX JabOpATOPHUH.



OCHOBHBIMHU LEJISIMU H3y4eHHs] (PU3UKU B 0oOlEM 0Opa3OBaHHUU
SABJISIFOTCSL:

dbopmupoBaHHe UHTEpeca U CTpeMIICHHsS OOydJalolmmxcs K
HAYYHOMY M3YYEHUIO IPUPObI, PA3BUTHE UX HHTEILICKTYaTbHBIX
¥ TBOPYECKHUX CITIOCOOHOCTEH;

pa3BUTHE TPEJCTABICHHA O HAYYHOM METOJC IMO3HAHUSA W
dopmupoBaHHe MICCIIEIOBATEILCKOTO OTHOIIICHHUSI K
OKPY>KaIOIIUM SIBJICHUSM;

dbopMupoBaHHE HAy4YHOTO MHUPOBO33PEHHUSI KaK pe3yJibTara
U3yYEHUS] OCHOB CTPOCHHSI Marepuul W (DyHIaMEHTAIbHBIX
3aKOHOB (DU3UKH;

¢dbopmMupoBaHHe YMEHUN OOBICHATDH SBJICHHUS C MCIOJIH30BAHUEM
¢bu3nUecKUx 3HAHUW M HAyYHBIX JI0Ka3aTeIbCTB;

dbopMupoBaHHE MPEICTABICHUH O pONU (U3MUKU IS Pa3BUTHUS
APYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.

JIOCTHKEHHE ITHX IIeJiel 00eCIIeUYnBACTCS PEIICHHEM CIICTYIOIINX
3aJia4y B MpOIeCCe M3YUYeHUs Kypca (DM3UKH Ha YPOBHE CPEAHETO OOIIECTO
00pa3oBaHUs:

MPUOOPETEHUE CHUCTEMbl 3HAaHUM 00 O0OmMX (U3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOpUsIX, BKJIIOYAs MEXaHUKY,
MOJIEKYJIAPHYIO (PU3UKY, SJIEKTPOJIUHAMUKY, KBAHTOBYIO (DU3UKY
Y DJIEMEHTBI aCTPOPU3UKH;

dbopMHUpOBaHUE YMEHUM MPUMEHSITh TEOPETUYECKUE 3HAHUS IS
00BbsSICHEHUS (PUBMYECKUX SIBIICHUN B MPUPOJE U JJISI PUHSTHUS
MPAKTUYECKUX PEIICHUN B OBCEIHEBHOW KU3HU;

OCBOCHHME CIIOCOOOB pEIIEHUs PA3IUYHBIX 3a/lad C SBHO
3aJlaHHON (PU3MYECKONM MOJENbIO, 3a/]ad, MOAPa3yMEBAIOIIUX
CaMOCTOATEIIbHOE CO37aHue (DU3UICCKON MOJENH, aaeKBaTHOU
YCJIOBUSM 33]1a4H;

MOHUMaHuEe (U3MYECKUX OCHOB W NPHUHIMIIOB JEUCTBUS
TEXHUYECKUX YCTPOMCTB M TEXHOJOTHMYECKUX IPOLECCOB, HUX
BIIMSIHUSL HA OKPYKAIOIILYIO CPENY;

OBJIQJICHUE METOJaMU CaMOCTOSITEJILHOTO IUJIAHUPOBAHUS U
MpOBEACHUS  (PU3MYECKHX  DKCIICPUMEHTOB, aHAIM3a W
UHTEpOpeTalu HUHPOpPMALUU, ONPENEICHUsI JOCTOBEPHOCTH
MTOJIYYE€HHOT'O pe3yJIbTaTa;

CO3[IJaHHE yCJIOBUM IS Pa3BUTUA yMEHHUW  MPOEKTHO-
HCCIIEI0BATENILCKOM, TBOPUECKOU 1€ TETBHOCTH.



Ha wusyuyenme ¢usuku (6a30BBI ypOBEHb) HAa YPOBHE CPETHETO
oOmero odpazoBanus orBoautca 136 yacos: B 10 kiacce — 68 vacos (2
yaca B Hezelno), B 11 kimacce — 68 yacoB (2 yaca B HEJENIO).

[Ipennaraemelii B mporpamme no (U3MKE MEpeueHb JaOOpaTOpHBIX U
MPAKTHYECKUX pPalbOT SBISAETCS PEKOMEHIOBAHHBIM, YUYHUTENb HENacT
BBIOOp TMpOBENEHUS JIAOOpPAaTOPHBIX pabOT M ONBITOB C YYETOM
WHIUBUTyTbHBIX OCOOCHHOCTEH 00yJaronuxcsl.

COJEP) KXAHUE OBYUYUEHUSA
10 KJIACC
Paznen 1. @®u3uka ¥ MeTOAbI HAYYHOT O IO3HAHUSA
®duzuka — Hayka o Tnpupoje. HayuHble MeTOAbl TO3HAHUS

OKpykaromero wmupa. Ponp dKcrepuMeHTa M TEOpUHM B IIpoLEcce
MO3HAHUS NPUPOJbl. DKCIEPUMEHT B (PU3HUKE.

MopenupoBanue (U3MYECKUX SBJICHMA M TpoueccoB. HayuHble
runore3bl. OU3NYECKUe 3aKOHBI M TEOpUH. ['paHUIBl NPUMEHUMOCTH
¢u3nueckux 3aKkoHOB. [IpyuHIINMIT COOTBETCTBUSI.

Ponp u mecro ¢usmku B (pOpMHUPOBAHUM COBPEMEHHOM HAay4YHOMH
KapTUHBI MUPA, B IPAKTUYECKON IEATEIBHOCTH JIFOJEH.

Jlemoncmpayuu

AHajoroBele U OUQPPOBBIE  U3MEPHUTEIbHBIE  MPUOOPHI,
KOMIIBIOTEPHBIE JaTYUKH.

Pa3znea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe JBMKeHHE. OTHOCHUTEIBHOCTh MEXaHUYECKOI'O
nekeHus. Cucrema orcuéra. TpaekTopusi.

[lepemernienne, CKOpOCTh (CpefHsisi CKOPOCTh, MTHOBEHHAas
CKOPOCTb) U YCKOPEHHE MAaTEpPHAIbHON TOYKH, MX IPOCKIUH Ha OCHU
cucTeMbl KoopauHaT. ClioKeHUE TepEeMENICHUN U CII0KEHHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE TMPAMOJMHEUHOE JIBUYKCHHE.
I'paduky 3aBHCUMOCTH KOOpPJIWHAT, CKOPOCTH, YCKOPEHHUS, NYTH U
MepeMEILICHUS] MaTepUaIbHONU TOYKUA OT BPEMEHH.

CBobosiHOE TIasieHne. Y CKOpEHHE CBOOOIHOTO MaACHUSI.

KpuBonuneitHoe nBuxeHue. JIBH>K€HHE MaTepUaIbHOW TOYKHU 10
OKPYXHOCTH C IIOCTOSHHOM IO MOJYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTD,
JINHEHAs CKOpOCTb. [Tepuon u yacToTa oOpalieHusl.
[{eHTpOoCTpEMUTEIIBHOE YCKOPEHHUE.



TexHuyeckue  yCTpOWCTBA W IPAKTUYECKOE  NPUMEHEHHE:
CIIHJIOMETP, NBMKEHUE CHAPSIAOB, LIEMTHBIE U PEMEHHBIE TIEPEIAYUH.

Jlemoncmpayuu

Moaenps cucTeMbl OTCUETA, WJUIOCTpPALMA KUHEMATHYECKHUX
XapaKTEPUCTHUK JBUKECHHUS.

[IpeoOpa3zoBanre  JBMKEHUH €  HMCIOJB30BAHUEM  MPOCTHIX
MEXaHHU3MOB.

[Tanenue e B BO3/IyX€ U B Pa3pEKEHHOM IIPOCTPAHCTBE.

Habmronenue nBrkeHus Tena, OPOIIEHHOTO O] YIIIOM K TOPU30HTY
Y TOPU30HTAJIBHO.

N3mepenne yckopeHus: CBOOOTHOTO TaJCHUSI.

HarmpaBnenue ckopocT ipy IBUKEHUM 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopHuvie pabomuol

N3yuyeHue HEPaBHOMEPHOIO JBWKEHHUSA C ILEIbI0 ONPEACICHUA
MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOMIEHUSI MEXAY MYTSIMH, TPONAECHHBIMU TEJIOM
3a  TIOCJICNOBATEJILHBIE  pPaBHBIE  IPOMEXKYTKM  BPEMEHU  IPU
PABHOYCKOPEHHOM JIBHXKEHHUH C HA4aJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3yuenue NBMKEHUS IIAPUKA B BA3KOM KUIKOCTH.

N3yuenue aBuxkeHus Tejia, OpOIIeHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuxa

[Ipuauun otHocutenbHOCTH ['anmumnes. Ilepeii 3akoH HbroToHa.
NuepumnanbHbie CHCTEMBI OTCUETA.

Macca tena. Cuna. [lpuHnun cynepno3uuuu cui. BTopou 3akoH
Herorona nns marepuanibHOM Touku. Tperuit 3akoH Hprotona gis
MaTE€pUAIbHBIX TOUCK.

3akoH BcemupHoro TaroteHus. Cuna  Tsokectu.  IlepBas
KOCMHUYECKAsI CKOPOCTb.

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

Tpenue. Buabl TpeHus (MOKos, CKOJIbXeHUs, KadeHus). Cua
Tpenusi. Cyxoe Tpenue. Cujia TpeHUs CKOJIbKEHHUS U CUjla TPEHUS MOKOS.
Koadpdumment tpenus. Cuna CONpOTHBJICHUS IPU JIBIDKCHUU Teila B
»KHJIKOCTH WJIH rase.

[ToctynarensHOE U BpamiaTeabHOE JIBUKEHHUE a0COIIOTHO TBEPAOTO
Tena.

MOMEHT CHJIBI OTHOCHTEIIbHO OCH BpamieHus. [lnedo cuibl.
Y cnoBus paBHOBECHS TBEPAOTO TENA.



TexHuyeckue  yCTpOWCTBA W IPAKTUYECKOE  NPUMEHEHHE:
MOJAIINITHUKY, IBU)KEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue UHEPLMH.

CpaBHeHHE MacC B3aUMOICHMCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

N3mepenne cui.

CrnoxxeHnue cui.

3aBUCUMOCTb CUJIBI YIPYTOCTH OT JiehopMaLiuu.

HesecomocTts. Bec Tena npu yCKOPEHHOM NOABEME U AJICHHH.

CpaBHEHHE CUJT TPEHUSI IOKOSI, KAUEHHS U CKOJIbYKEHUS.

VYcnoBus paBHOBeCHUS TBEPAOIO Tena. Buasl paBHOBECHS.

Yuenuueckuu sxkcnepumenm, r1abopamopnule pabomoi

N3yuenue nBuxeHust Opycka 1o HaKJIOHHOW IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI  YIIPYTOCTH, BO3HUKAIOIIUX B
MpYXUHE U PE3NHOBOM 00pasiie, OT X AedopMaIum.

Hccnenosanue ycioBUil paBHOBECHS TBEPAOTO Tela, UMEIOIIETO OCh
BpaLICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

NMnynbc MarepuaibHOM TOYKHM (Te€da), CUCTEMBbl MaTEpHAIbHBIX
To4YeK. IMIyJIbC CHIIBI M1 U3MEHEHUE UMITYJIbCA TeIa. 3aKOH COXPAHEHHUS
UMITyJbca. PeakTHBHOE ABUKEHUE.

Pabora cuibl. MOIIHOCTD CUJIBL.

Kunernyeckass »Heprusi MarepuanbHOM Touku. Teopema 00
M3MEHEHUU KNHETUYECKON SHEPTUU.

[lorenumansHas »Heprusa. [loTeHuumanbHas dHEPrUs  yHnpyro
nepopMupoBaHHON mpykuHbl. [loTeHuuanbHass SHeprus Teina BOIU3H
ITIOBEPXHOCTHU 3€MJIH.

[loTennuanpHble W HEMOTEHIMaIbHBIE CHIBL. CBS3b PabOTHI
HEMOTEHIUAIBHBIX CWJI ¢ U3BMEHEHUEM MEXAHUYECKOW SHEPTUH CHCTEMBI
TeJ. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPTUU.

Ypyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue ycTpoucCTBa U MPAKTHYECKOE NMPUMEHEHUE: BOJOMET,
KOIEp, NPY>KUHHBIA MACTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOE IBM>KEHHUE.

[lepexon NOTEeHIMATILHON SHEPTUU B KHHETHYECKYIO U OOpATHO.



Yuenuueckuii sxcnepumenm, rabopamophule pabomuwl

N3yuyenne aOCONIOTHO HEYHpyroro yjaapa C IOMOIIBIO JIBYX
OJIMHAKOBBIX HUTSHBIX MAasTHUKOB.

HccnenoBanue cBA3M pabOThl CHIIBI ¢ U3MEHEHUEM MEXaHUYECKON
SHEPrUu Teja Ha MPUMEPE PACTSHKEHHSI PE3UHOBOTO KIyTa.

Pazgen 3. MosekyasipHasi pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo8bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIEC MOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKON TECOpUH U UX
ombITHOE 0O0ocHOBaHWE. bpoyHoBckoe aBmxkenue. ubdysus. Xapakrep
IBIKCHUST U B3aUMOJCHCTBHUSL YacTHI] BellecTBa. MOJEnu CTpOEHUs
ra3oB, JKUJIKOCTEH U TBEPABIX TEl U OOBSICHEHHWE CBOMCTB BEIIECTBA Ha
OCHOBE ATUX Mozeneil. Macca u pa3mepsl MoJekyd. KomuuecTBo
BemiecTBa. [locTtosinaast ABoraapo.

TeroBoe paBHOBecue. Temmnepatypa u e€ usmepenue. [llkana
temnepatyp Llenbcus.

Monens uaeanbHoro raza. OCHOBHOE YpPaBHEHHE MOJEKYJSPHO-
KHHETHYECKOW TEOPHH HMICaTHLHOTO Ta3a. AOCOIIOTHAS TeMIlepaTypa Kak
Mepa Cpe/lHe KHHETUYECKOW SHEPTUHU TEIIOBOTO JIBUYKEHMS YaCTHI] ra3a.
[lIxkana Temneparyp KenpBuHa. ['a30Bble 3aKOHBL.  YpaBHEHUE
MenpaeneeBa—Kianeiipona. 3akon JlansToHa. M30mponeccsl B UieaibHOM
ra3e¢ ¢ TIOCTOSIHHBIM  KOJMYECTBOM  BemiecTBa. [ 'paduyeckoe
MpEeJCTaBICHUE U30IPOIIECCOB: N30TEpMa, H30X0pa, nu3obdapa.

TexHuyeckue  yCTpOWCTBA W IPAKTUYECKOE  NPUMEHEHHE:
TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIUE JUCKPETHOE CTPOCHHE  BEILECTBA,
doTorpadun MOJIEKYJT OpraHUIECKUX COCTUHEHUH.

OnbIThl 10 MU PY3UN KUAKOCTEH U ra3oB.

Mopenb OpOyHOBCKOTO JBUKEHUSI.

Mogens onsita llTepHa.

OnbIThI, J1OKa3bIBAIOIIME CYIIECTBOBAHUE MEXKMOJICKYJISIPHOTO
B3aNMOJCHUCTBUA.

Mogenb, WUTIOCTPUPYIOLIAs MPUPOY JIaBJICHUS ra3a Ha CTEHKHU
cocya.

OnbIThI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSIHHS UACATBHOIO rasa,
M30IPOIECCHI.

Yuenuueckuii sxcnepumenm, rabopamophule pabomuwl



Onpenenenne Macchbl BO3[yXa B KJIACCHOM KOMHATE€ Ha OCHOBE
U3MEPEeHUI 00bEMa KOMHATBIL, JaBICHUS U TEMIIEPATYPhI BO3/IyXa B HEMl.

HccnenoBanne 3aBUCUMOCTH MEXIY HapamMeTpaMyd COCTOSIHUS
pPa3peKEHHOr0 rasa.

Tema 2. Ocnosblt mepmoouHamuku

TepmonnHaMuueckas cucTeMa. BnayTtpennss JHEprus
TEPMOJUHAMUYECKONH CHUCTEMBI U CcrocoObl e€ m3meHeHus. KomudecTtBo
TEIJIOThl U paboTa. BHYTpeHHsIs1 sHEpPrus OJHOATOMHOIO HACAIBHOTO
raza. Buael Teronepenadn: TEMIONPOBOIHOCTh, KOHBEKIIUS, U3IIyUYEHHUE.
VYnaenpHas TEINIOEMKOCTh BemiecTBa. KoOIW4YecTBO TEIUIOTHI  IIPHU
TeIIonepeaaye.

[lonsitue 06  agmabarHoM  mporecce.  [lepBbiii  3akoH
TepMoauHaMUKH. [IpumMeHeHne nepBOro 3akoHa TEPMOJAMHAMUKHU K
uzonpoueccam. ['padpuueckas nnTeprnperanus padoTsl rasa.

Bropoii 3akoH TepMoaumHamuku. HeoOpaTumMocTh mIpoOLIECCOB B
IIPUPOJIE.

TennoBele mamuHbl. [IpUHUOMNBL AEHCTBUS TEIJIOBBIX MAIIIMH.
[IpeoOpazoBanusi sHepruv B TeEIIOBbIX MamuHax. Koaddunument
Moje3Horo JAedctBus TemnoBo Mamuebl. [ukn KapHo wu  ero
KOO(DPUITMEHT TMONE3HOTO JECUCTBUSA. DKOJOTHYECKHE  TPOOIEMBI
TETUIODHEPTETUKH.

TexHuyeckre yCcTpoucTBa U MPAKTUYECKOE TPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOI XOJIOIUIBHUK, KOHIUITUOHED.

Jlemoncmpayuu

M3MmeHeHrne BHYTPEHHEH HEPTUU Teja MPH COBEPIICHUU PabOTHI:
BBUIET TPOOKM W3 OYTBUIKA TIOJl JEUCTBHEM CXKAaTOTO BO3/yXa,
HarpeBaHue d¢upa B  JIATYHHOH  TpyOkKe  MmyTEéM  TpEeHUS
(BUIIEOAEMOHCTpALIHS ).

WN3meHeHue BHYTpEeHHEHl JHepruu (Temmeparypbl) Tejaa IpH
TeIonepeaaye.

OnbIT Mo anuabaTHOMY PaCIIMPEHUIO BO3AyXa (OMBIT C BO3AYIITHBIM
OTHHBOM).

Mopnenu mapoBod TypOWHBI, ABUTaTENsl BHYTPEHHETO CTOpaHUS,
PEaKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue yaeapHOou TENI0EMKOCTH.

Tema 3. Acpecammnbie cocmoanus eeuyecmea. Da3oevie nepexoovl



[Tapoobpa3zoBanue u KoHAeHcanus. lcmapeHue u KHIIEHUE.
AOcCoIOTHAs ¥ OTHOCUTEIbHAS BIAXKHOCTHh BO3Ayxa. HacklmeHHbI map.
VYaenpHas Temnora mnapooOpa3oBaHUS. 3aBUCUMOCTb TEMIIEPaTyphbl
KUIICHUs OT JaBJICHHUS.

TBépnoe teno. Kpucramnuueckue u amop@Hsie Tena. AHU30TPONHS
CBOMCTB KpHUCTaLIOB. JKnunkue kpucramibl. COBpEMEHHBIE MaTEPHUAIbI.
[InaBreHne W KpUCTAUIM3aUMs. YJIEIbHAas TEIUIOTAa IUIABJICHUS.
CyO6aumarius.

VYpaBHEeHHE TEIIOBOTO OajaHca.

TexHuyeckue  yCTpOWCTBA W INPAKTUYECKOE  NPHUMEHECHHE:
TUTPOMETP H  TNCUXPOMETP, KaJOPUMETP, TEXHOJOTHHM IOJYYEHHUS
COBPEMEHHBIX MarepuajgoB, B TOM UHCJIE HAHOMATEPUAIOB, U
HaHOTEXHOJIOTUU.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX APOB.

Kunenne npy NnoHWKEHHOM J1aBJICHUU.

Crioco0bl U3MEpEHUs BIAKHOCTH.

HaGntonenne HarpeBaHuss U IUIABJICHHUSI  KPUCTAJUIMUECKOTO
BEILIECTBA.

JleMOoHCTpanust KpUCTalIOB.

Yuenuueckuu skcnepumenm, rabopamopnvle pabomoi

N3mepeHne OTHOCUTEIBHOM BIIAXKHOCTH BO3AYXa.

Pa3zneua 4. DinekTpoanHamMuka

Tema 1. Inekmpocmamuxa

OnekTpuzauus — Ted.  JNeKTpuyeckud  3apsa. JIBa  Buaa
ANEKTPpUUYECKUX 3apsA0B. [[pOBOIHUKY, TUAIEKTPUKH U MOTYITPOBOIHUKH.
3aKOH COXpaHEHUS JIECKTPUUECKOTO 3apsijia.

B3aumogerictBue  3apsnos. 3akon  Kynona. ToueuyHbii
ANEKTPUYECKUN  3apsia.  OIEeKTpudyeckoe moje.  Hanpssk€HHOCTH
ANEKTpUYEcKOro nojs. [I[puHIuUI Cynepno3uiuun 3JIEKTPUUECKUX MOJICH.
JIuHnu HanPsSHKEHHOCTH AJIEKTPUUYECKOTO MOJIS.

Pabora cun snekrpoctatrudeckoro mnojs. llorenuuan. PasHoCTh
MOTEeHINANOB. [[pOBOAHUKYN U AUANEKTPUKHU B SIIEKTPOCTATUYECKOM TOJIE.
JlusnexkTpruyeckasi IpOHUIAEMOCTb.

OnekTpoéMKocTh.  KoHaeHcatop.  DNEeKTpOEMKOCTh  IIOCKOTO
KOHJICHCaTopa. DHEPTUsl 3aps>KEHHOTO0 KOHIEHCATOopa.



TexHuyeckue  yCTpOWCTBA W IPAKTUYECKOE  NPUMEHEHHE:
ANEKTPOCKOIL, JJIEKTPOMETP, SJIEKTPOCTATUYECKAS 3AIUTA, 3a3€MIICHHE
AJIEKTPONPUOOPOB, KOHIEHCATOP, KONUPOBAIbHBIN amnmapar, CTPYHHBIH
IIPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLINI IEUCTBUS dJIEKTPOMETPA.

B3anmonenicTBre HA3IIEKTPU30BAHHBIX TEI.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

IIpOBOJHUKH B 2JIEKTPOCTATUYECKOM I10JIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMDAEKTPUKY B DJIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH  IUIOCKOTO  KOHJIEHCAaTopa  OT
IUIOIIAAM IUIACTUH, PACCTOAHUA MEXIAYy HUMU U JUIICKTPUYECKOU
IIPOHULIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATopA.

Yuenuueckuii sxcnepumenm, rabopamophule pabomuwl

N3mepeHne 21eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. ITocmoannwiii 3n1exkmpuyeckuit mox. Toxu ¢ paznuunvix
cpeoax

OJIEKTPUYECKAN TOK. YCJIOBUSA CYIIECTBOBAHUA JIIEKTPUYECKOTO
Toka. Mctounnku Toka. Cuna Toka. [10CTOSHHBIN TOK.

Hanpsixenue. 3akoH Oma Ji71s ydacTKa LEeTH.

DNEeKTpUYECKOE  CONPOTUBIIECHUE. YIEINbHOE  COINPOTHUBIICHUE
BemecTBa. llocnenoBarenpHoe, mapajuieaIbHOE, CMEIIAHHOE COEIUHEHHE
ITPOBOJAHUKOB.

Pabora snexkrpuueckoro toka. 3akoH JIxoymns—JIenna. MomHOCTh
AIEKTPUYECKOr0 TOKA.

DIIEKTPOJBUKYILAsl CUJIAa U BHYTPEHHEE CONPOTUBIICHUE NCTOYHUKA
Toka. 3akoH OMa i1 MOJHOW (3aMKHYTOM) 3JIEKTPUYECKOM LETH.
KopoTtkoe 3aMbIKaHue.

ONeKTpoHHass IPOBOJMMOCTb TBEPABIX METAJUIOB. 3aBUCUMOCTH
CONPOTHUBJIEHUS METAJIOB OT Temrneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTPUYECKHAN TOK B BaKyyMe. CBOKMCTBA JIEKTPOHHBIX ITYYKOB.

[MomynpoBonuuku. CoOCTBEHHass W TpPHUMECHAas MPOBOAMMOCTH
noyrynpoBogHUKoB. CpoiictBa p—n-nepexona. llomynpoBogHUKOBEIE
PUOOPBHIL.

ONeKTpUYEeCKUd TOK B pacTBOpax M paclulaBax 3JIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOLUALINS. DIEKTPOIHU3.



OJEKTpUYECKHA  TOK B Trasax. CamocTosATENBHBIN U
HECAaMOCTOATENbHBIN pa3psaa. Monnus. [1nazma.

TexHuueckue  ycTpoWicTBAa M NPAKTHYECKOE  NPHUMEHEHMUE:
aMIIepMeTp, BOJIBTMETD, peocrar, VCTOYHHUKHU TOKa,
AIIEKTpOHArpeBaTeNbHbIE TPUOOPHI, IEKTPOOCBETUTENbHBIE MPHOOPHI,
TEPMOMETP  COINPOTHUBIICHMS, BAKyyMHBId JIHOJ, TEPMUCTOPbl U
(b OoTOPE3UCTOPHI, MOTYNPOBOTHUKOBBIN U0/, TaTbBaHUKA.

Jlemoncmpayuu

W3mepenre CUiTbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTh CONPOTUBIIEHUS LUHIMHIPUYECKUX MPOBOAHUKOB OT
JUTMHBI, TUTOIIA/IM TONEPEYHOI0 CEYEHUSI U MaTepHaa.

CMmelaHHOEe COeTMHEHHE TPOBOIHUKOB.

[IpsmMoe  u3MepeHue  JIIEKTpoABMXKylied cuibsl.  Koportkoe
3aMBIKaHUE TAJIBBAHMYECKOTO JJIEMEHTA M OLIEHKAa BHYTPEHHETO
CONPOTHUBJICHUSI.

3aBUCUMOCTh CONPOTUBJIEHUSI METAINIOB OT TEMIIEPATYPBHI.

[IpoBOIMMOCTB JIEKTPOIUTOB.

W ckpoBo# paspsia v MPOBOIUMOCTB BO3yXa.

OOHOCTOPOHHSIS MPOBOAUMOCTD THOAA.

Yuenuueckuii sxcnepumenm, rabopamophule pabomuwl

N3yueHue cMemaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JEeKTPOABMKYIIEH CHUJIbl HCTOYHHMKA TOKA M €ro
BHYTPEHHETO COIPOTUBIICHUS.

Hab6mronenue smektponmsa.

MexnpeaMeTHble CBA3H

N3yuyenne kypca ¢usuku ©OazoBoro ypoBHs B 10 kiacce
OCYLIECTBIISIETCS ¢ YUYETOM COJEPKATEIBHBIX MEXIPEIMETHBIX CBA3EH C
KypcamMu MaTeMaTHKH, OMOJIOTHH, XUMHHU, Teorpadru U TEXHOJIOTHH.

Meowxcnpeomemnvie nouamus, CBSI3aHHBIE C H3YYEHHEM METOJIOB
HAy4yHOrO IO3HAHUS: SIBJICHHE, Hay4yHbIH (hakT, Trurmoresa, (pusmueckas
BEJIMYMHA, 3aKOH, TEOpHsl, HAOII0ACHUE, FIKCIIEPUMEHT, MOJIEIUPOBAHHE,
MOJEJIb, U3MEPEHHUE.

Mamemamuxa: penieHne CUCTEMbl YpaBHEHUH, THHEWHAS (YHKIIHS,
napabona, runepbona, uX rpauKu U CBOMCTBA, TPUTOHOMETPHUYCCKHUE
(GyHKIUM:  CHUHYC, KOCHHYC, TaHI€HC, KOTAHI€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIAECTBO, BEKTOPBl M HMX MPOEKIUH Ha OCH
KOOPJIMHAT, CJIOKEHUE BEKTOPOB.



Buonocus: mexanuveckoe BIKEHUE B KUBOM mpupoae, nuddysus,
OCMOC, TEIJIOOOMEH JKMBBIX OpPraHM3MOB (BUABI TEIUIONEPENAYH,
TEIJIOBOE PABHOBECHE), HIIEKTPUUECKHUE SIBICHUS B KUBOU MIPUPOJIE.

Xumus: JDUCKPETHOE CTPOCHHME BEILECTBA, CTPOCHUE AaTOMOB M
MOJIEKYJI, MOJIb BEIIECTBA, MOJIIpPHas Macca, TEIUIOBBIE CBOMCTBA
TBEPABIX TEJI, )KUAKOCTEHW U Ta30B, DJIEKTPUYECKHE CBOWCTBA METAJUIOB,
ANEKTPOIUTHYECKAS TUCCOLMALNS, TaTbBAHUKA.

lI'eocpaghus: BIaXXHOCTb BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETP.

Texnonoecus: mpeoOpa3oBaHUWE JBWKEHUH C HCIOJIB30BAHUEM
MEXaHU3MOB, YYET TPEHUS B TEXHUKE, MOJAIIMITHUKH, HCIOJIb30BAHUE
3aKOHA COXPAaHEHHUS UMITyJIbca B TEXHHUKE (pakeTa, BOJOMET U JIpyrue),
JBUTAaTEIb BHYTPEHHETO CropaHus, ImapoBas TypOuHa, OBITOBOIl
XOJIONWJIBHUK, KOHIUIMOHEP, TEXHOJIOTMHM IIOJyYEHHs] COBPEMEHHBIX
MaTepuajioB, B TOM YHCJIE HAHOMATEpUAJIOB, W HAHOTEXHOJOIWH,
AJIEKTPOCTATUYECKAS 3alUTa, 3a3€MJICHHUE DIIEKTPONPUOOPOB, KCEPOKC,
CTPYWHBIN IIPUHTED, 3JIEKTPOHArPEBATEIIbHbIE npuOopHI,
AJIEKTPOOCBETUTENBHBIE PUOOPHI, TaJIbBAHUKA.

11 KIIACC

Pa3znea 4. DinekTpoanHamMuka

Tema 3. Mazcnummnoe none. In1eKmpomacHUMHAA UHOYKUUS

[ToctostHHBIE MarHuTHl. B3anMoOAEeHCTBHE MOCTOSIHHBIX MAarHUTOB.
MarautHoe mnone. Bexkrop MarHuTHOM — MHAYKUMHM.  [IpuHiun
CyNEpPHO3ULIMM MArHUTHBIX ToJNel. JIMHMM MAarHUTHOW WHAYKIWH.
Kaptuna nuHui MarHuTHOM MHIYKIIUU TIOJISI TOCTOSIHHBIX MAarHUTOB.

MarauTHoe o€ TpoOBOAHUKA C TOKOM. KapTuHa TMHUN UHIYKIIUU
MAarHUTHOTO TIOJNS JUIMHHOTO NPSIMOTO TMPOBOJHUKA W 3aMKHYTOTO
KOJIBLIEBOTO IPOBOJHMKA, KATyIIKM ¢ TOKOoM. OmbiT Opcrena.
B3aumoericTBre NpOBOJHUKOB C TOKOM.

Cuiia Amniepa, €€ MOyJIb U HalpaBJICHUE.

Cuna JlopeHnua, €€ MOAyJIb U HanpaBJICHUE. [[BHKEHUE 3apsyKEHHON
YaCTHI[bI B OJHOPOJHOM MarHuTHOM moJje. Pabora cusl Jlopenna.

SBneHne  aneKkTpoMarHuTHOM — wHAYKUMH. IloTok  BekTopa
MarHUTHOW WHAYKUWH. OJNEKTPOABMKYIIAs CHJIa HMHAYKUUUA. 3aKOH
ANEKTPOMAarHuTHOM MHAyKIUuu Papanes.



BuxpeBoe  3yeKTpuYeCcKOe TMOJje.  DJEKTPOABHXKYIIAs  Cuia
MHIYKIUU B MPOBOJHUKE, IBHKYIIEMCS IOCTYIIATEIBHO B OJHOPOJHOM
MAarHUTHOM II0JI€E.

IIpasuno Jlenua.

NuaykTUBHOCTB. SIBIIECHME CAMOMHIYKIMU. ODJIEKTPOJBUKYIIAs
CUJIa CAMOMHIYKIIHH.

DHeprus MarHUTHOTO ITOJISI KATYIIKU C TOKOM.

DIEeKTpOMarHuTHOE IOJIE.

TexHuyeckue  yCTpOHWCTBA M IIPAKTUYECKOE  IPUMEHEHHE:

MOCTOSIHHBIE MAarHUTHI, 3JIEKTPOMArHUTBHI, 3JIEKTPOIBUTATEIb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHIL], UHAYKIIMOHHAS TI€Yb.
Jlemoncmpayuu
OmnebIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOT'O ITyYKa MAarHUTHBIM TTOJIEM.

JIvHUYM MHIYKIMA MAarHATHOTO TTOJIS.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuia Amnepa.

JlenictBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBneHne 3EKTPOMArHUTHON UHIYKIIUH.

IIpaBuiio Jlenna.

3aBUCUMOCTh JJIEKTPOJBHKYIIEH CHJIbl HHAYKIMU OT CKOPOCTH
W3MEHEHMS MAarHUTHOI'O MOTOKA.

SIBneHne cCaMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopHwie pabomuol

N3ydyeHne MarHuTHOTO MOJIS KATYIIKH C TOKOM.

HccnenoBanue n1eMCTBUS NOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue aBIeHUA 3JIEKTPOMAarHUTHOW UHIYKIIUH.

Paspnen S. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u In1eKmMpoMazZHUMHbIE KOJ1€0AHUA

KonebarenbHas cucrema. CBOOOAHBIE MEXaHUYECKUE KOJeOaHUS.
['apmonnyeckue konedanus. Ilepmon, uacrora, ammuTyna u  (asza
koneOanmii. [lpykwHHBIA MasSTHUK. MaTeMaTHYECKUA  MAasSTHHK.
VYpaBHeHue rapMoHuueckux kosiebanuil. [IpeBpaiienue sHepruu mnpu
rapMOHHYECKUX KOJICOaHUSIX.

KonebGarenbubiii  koHTYp.  CBOOOJHBIE  3JIEKTPOMAarHUTHbBIE
KojeOaHusi B HJICATbHOM KOJeOaTeIhHOM KOHTYpe. AHAJOTHS MEXITY
MEXaHWYECKUMU H JJIEKTPOMArHUTHBIMU  KoneOaHmsimMu. Dopmyra



TomcoHa. 3aKOH COXpaHEHHsS PHEPIHMM B HUJACATBLHOM KoJjieOaTeIbHOM

KOHTYpE.
[IpencraBineHre o 3arTyxawlux KojieOaHUsX. BbIHyXIeHHbIE
MEXaHUYECKUE Kosie0aHusl. Pe3onanc. BrinyxaeHHbIe

ANIEKTPOMATHUTHBIE KOJIEOAHNUA.

IlepemennsbI TOK. CUHYCOUIAIBHBIA TEPEMEHHBIN TOK. MOITHOCTB
MEPEMEHHOT0 TOKA. AMIUIMTYJHOE U JIEWCTBYIOIEE 3HAYEHUE CHUITbI TOKA
Y HaIIPSDKCHUS.

Tpanchopmarop. IlpousBoactBo, mnepenaya U HoTpeOIeHHUE
ANEKTPUYECKON JHEPTUM. OJKOJIOTHYECKHE PHUCKH NPH IPOU3BOJCTBE
anekTposHeprun. KynbTypa  MCHONB30BaHUSA — 3JIEKTPOIHEPIHMH B
ITOBCETHEBHOM KU3HU.

TexHuueckue  ycTpoWicTBAa M NPAKTHYECKOE  NPHUMEHEHME:
ANIEKTPUYECKUI 3BOHOK, TEHEpaTop IEPEMEHHOTO TOKAa, JIMHUU
AJIEKTpoIepeay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KoJieOaTeNbHON cUCTEMBI (IIPYKUHHBIN
WJIM MaTeMaTUYEeCKU MasiTHUK).

Hab6nronenue 3aTyxarmomumx KojaeoaHuil.

HccnenoBanue CBOMCTB BBIHYXIECHHBIX KOJIEOAHMIA.

Ha6nronenue pe3onanca.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIeOaHUsI.

OcmworpaMMbsl  (3aBUCUMOCTU  CHJIBI TOKAa M HANpPSOKEHUS] OT
BPEMEHU) JJIs DJIEKTPOMATrHUTHBIX KOJICOaAHUH.

Pe3oHanc mpu MOCHENOBATEIbHOM  COEAMHEHUU  PE3UCTOPa,
KAaTYLIKA NHIYKTUBHOCTU U KOHAEHCATOPA.

Mopaeinb TMHUY 3JIEKTPOIIEPENAUN.

Yuenuueckuu skcnepumenm, rabopamopnvie pabomoi

HccnepoBanue 3aBUCMMOCTH MEPHOJA MajbIX KojieOaHUM Ipy3a Ha
HUTH OT JUIMHBI HUTH U MaccChl rpysa.

HccnenoBanue MEPEMEHHOTO TOKa B LENMHM W3 IOCIEI0BATEIbHO
COECIMHEHHBIX KOHJICHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u IneKmpoMazZHUMHbIE 60IHbL

MexaHudeckue BOJIHBI, YCIOBUSA pacnpocTpanenus. llepuog.
CkopocTp pacnpocTpaHeHuss M JUIMHA BoJHBL [lomepeussle
IpOJ0IbHBIE BOJIHBL. IHTEepepeHuns u nudpakiuys MeEXaHUYEeCKUX BOJIH.

3Byk. CkopocTb 3Byka. I'poMkocTh 3ByKka. Beicota ToHa. TemOp
3BYKa.



DIIEKTPOMArHUTHBIE BOJIHBL. YcnoBus W3JTy4ECHUSA
ANEKTPOMAarHWTHHIX BOJH. B3ammuas opueHtanms BexktopoB E, B, V B
ANEKTPOMAarHuTHOW BoJHE. (CBOMCTBA  3JIEKTPOMArHUTHBIX  BOJIH:
OTpak€Hue, MPeTOMIICHHE, TOoJsipU3aIus, AUPPaKius, UHTEPPEPECHIIHS.
CKOpOCTB 3JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3JIeKTpPOMAarHUTHBIX BOJIH. [[puMeHEHNE 3K TPOMarHuTHBIX
BOJIH B TEXHUKE U OBITY.

[TpuHLIMIIBI paIUOCBSI3U U TeNEeBUACHUSA. Painonokanus.

DJIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAKOUIEN CPEBI.

TexHuyeckue  yCTpOWCTBA W INPAKTUYECKOE  NPHUMEHECHHE:
MY3bIKaJIbHbIE UHCTPYMEHTHI, YJIBTPA3BYKOBAs IMATHOCTUKA B TEXHUKE U
MEJUIIMHE, pajap, PaJAuONpPUEMHUK, TEJIEBU30P, aHTEHHA, TenedoH,
CBY-neus.

Jlemoncmpayuu

OOpazoBaHne W pacIpOCTPAaHEHHE TOMEPEUHbIX M MPOAOIHHBIX
BOJIH.

Kone6imomeecs Te0 Kak UCTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M MpeTOMIICHHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue unrepdepenninu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOW pE30HAHC.

HaGnrogenue CBsI3W TPOMKOCTH 3ByKa W BBICOTHI TOHA C
aMIUTUTYION 1 4aCTOTON KOJICOAHMIA.

HccnenoBanne CBOMCTB JJIIEKTPOMAarHUTHBIX BOJIH: OTPaKCHUE,
MpeIOMJICHUE, TOISIpU3anus, Tudpakus, HHTepdEepEHITHS.

Tema 3. Onmuxa

I'eomerpuueckas onruka. [IpsamMonuHeHOE pacIpOCTpaHEHHUE CBETA
B ogHOpoaHOU cpexe. JIyu cBera. ToueyHbId HCTOYHUK CBETA.

OtpaxxeHnue cBeTa. 3akOHBl OTpaxkeHusi cBera. [locTpoeHue
M300paKeHHI B INIOCKOM 3€pKaJie.

[Ipenomnenue cBeta. 3aKOHBI MPEJIOMIICHUSI CBETa. AOCOIIOTHBIN
nokaszarenp  npenomseHus.  [losHoe — BHyTpeHHeEE — OTpaKEHUE.
[IpenenpHbIN yroia NOJIHOTO BHYTPEHHETO OTPAKEHUSL.

Hucnepcus ceeta. CloxHbIi cocTaB 0enoro cseta. LBerT.

CoOuparomiue U pacceuBaronue JuH3bl. ToHkas nuH3a. DokycHOe
paccTosiHME M ONTHYECKas cuia TOHKOM JH3bL. [locTpoeHue
M300paKeHU B coOuparolux MW paccewBaromux JmH3ax. dopmyna
TOHKOM JIMH3bI. Y BEJIMYEHUE, 1aBAEMOE JINH30U.

[Ipenenbl NPUMEHUMOCTH TEOMETPUYECKON ONITUKH.



BonnoBass ontuka. Uutepdepenumss  cBera.  KorepeHTHble
WCTOYHHUKHU. YCIOBHS HAOMIOMCHUS MaKCHMyMOB W MHHHUMYMOB B
UHTEepHEPEHIIMOHHOW KapTHUHE OT JIBYX CHH(A3HBIX KOTE€pEHTHBIX
MCTOYHUKOB.

Hudpakuus  cBera.  [JudpakuuvonHas  pemérka.  YcioBHe
HAOII0/IEHUS TJIABHBIX MAKCHUMYMOB MPH MaJ€HUA MOHOXPOMATHYECKOTO
cBeTa Ha TUPPAKIIMOHHYIO PEHIETKY.

[Tonstpuzarus ceera.

TexHuueckue yCTpOWCTBA W MPAKTUUYECKOE IMPUMEHEHHUE: OYKH,
nyna, (oroanmnapar, MPOEKIHOHHBIMA anmapar, MUKpPOCKOIN, TEJIECKOIl,
BOJIOKOHHASI ONITUKA, TU(PAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsimonuHetHOE pacnpoCTpaHEHUE, OTPAKEHUE U MPEIOMIICHUE
cBeTa. Onruyeckue npudopkl.

[TonHoe BHyTpeHHee oTpakxeHue. Mojenb CBETOBOIA.

UccnenoBanue cBONCTB N300paKEHUN B JTMH3aX.

Monenn MUKpOCKOTIa, TEIECKOIIA.

Hab6nronenue nntepdepeniinu cperta.

Hab6nronenue nudpaxiuu ceera.

Hab6nronenue nucmnepcuu cBera.

[TomyyeHue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[TosydyeHue ciekTpa ¢ HTOMOIIbIO TU(PPAKIIMOHHON PEIIETKH.

Habitoienue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, rabopamophule pabomuwl

N3mepenne nmokazaTens NpeJoMIICHHs CTEKIA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3aX.

Habntonienue nucnepcun cBera.

Pazgen 6. OcHOBBI ClIeIHAJIBHOM TEOPHH OTHOCHUTEIBLHOCTH
['paHuupl NPUMEHUMOCTH KJIacCHUECKOM MexaHuKH. l[locTynaTel
CIIEHUAIBHOM TEOPUU OTHOCUTEIBHOCTU: WHBAPUAHTHOCTh MOIYJS
CKOpPOCTH CBETA B BAKYyM€, IPUHLHUI OTHOCUTEIIBHOCTH DUHILTEIHA.
OTHOCUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U
COKpAILICHUE JIJINHBI.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.
CBsi3b Macchl C YHEPTUEN U UMITYJILCOM PEIATUBUCTCKON YaCTHUIIBI.
DHEprus MmoKosl.



Paszpnes 7. KBanroBasi pusuka

Tema 1. dnemenmovt KGAHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBs3u s3HEPrUU POTOHA C €TI0 YACTOTOM.
DHeprus ¥ UMIyJbC (HOTOHA.

OtkpeiTe u uccienoBanue porodpdexra. Onsitel A. I'. Cronerosa.
3akonbl (orodddexra. YpaBuenue OiHmTENHA 11 (poTodrddexTa.
«Kpacnas rpanunay porosddexra.

JlaBnenue ceeta. OnbiTel [1. H. JIeGenera.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue  yCTpOWCTBA W INPAKTUYECKOE  NPHUMEHECHHE:
dboTosrneMeHT, POTOAATUNK, COTHEUHAs: OaTapesi, CBeTOANO.

Jlemoncmpayuu

®oT03(]heKT HA yCTAaHOBKE C IIMHKOBOM IIACTHHOM.

HccnenoBanne 3akoHOB BHeMHEro ¢hoTodddexra.

CBeTomuon.

Conneynas GaTtapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OnbiTel Pesepdopaa mo paccesHuio o -
yactul. [lmanerapHas moxens aroma. Ilocrymarel bopa. M3nydyenue u
MoTJIoNIeHHE (POTOHOB MPH MEPEX0/Ie aTOMa ¢ OAHOTO YPOBHS YHEPTUHU Ha
npyroi. Bunsl criektpoB. CHEKTp YPOBHEW dHEPTUH aTOMa BOJIOPOIA.

BonnHoBbie cBolicTBa yactuil. Bonubl ne bpoiins. KopnyckymnsipHo-
BOJIHOBOM JyaJIU3M.

CHnoHTaHHOE U BBIHYKJICHHOE U3 TyYCHHE.

TexHuyeckue  yCTpOWCTBA W IPAKTUYECKOE  NPUMEHEHHE:
CIEKTpalIbHBIN aHaIu3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMITHIOTED.

Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenre IIMHBI BOJHBI JIa3epa.

Hab6nronenue nuHeHyaThIX CIIEKTPOB U3ITyUCHHUS.

Jlazep.

Yuenuuecxuii sxcnepumenm, nabopamopHvie pabomuol

Ha6nronenue muHEHYaTOTO CrieKTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JOKa3bIBAIOIIUE CJIOKHOCTh CTPOEHUS Sapa.
OtkpeiTHe panuoaktuBHOCTU. OmbIThl Pesepdopaa mo ompeaeneHuro
cocTaBa paJvoakTUBHOrO m3nyudeHus. CBoiicTBa aibda-, 6eTa-, ramma-
u3iny4yeHus. BiausiHue paJiioaKTUBHOCTU Ha KUBBIE OPraHU3MBI.



OtkpelTHE TpOTOHAa W HeuTpoHa. HykioHHas wozens sapa
I'eitzenOepra—lBanenko. 3apsia sapa. MaccoBoe gucio siapa. M30Torbl.

Anbda-pacnaa. DIEKTPOHHBII UM TO3UTPOHHBIM OeTa-pacma.
["'amma-u3nydyeHue. 3aKOH paJuOaKTUBHOIO pacnaja.

DHeprus CBsI3W HYKJIOHOB B sifipe. SlnepHbie cumbl. [ledekT macch
Anpa.

Anepusbie peakuuu. [lenenue u CUHTE3 A1ep.

Snepubiit  peaktop. Tepmosnepnsiii cunre3. [IpoGiembl U
IIEPCHEKTUBBI AIEPHON IHEPreTUKH. DKOJOTUUYECKUE ACIIEKTHI SIACPHON
DHEPIreTUKH.

DneMeHTapHble YacTUIlbl. OTKPBITHE NO3UTPOHA.

MeToap1 HaOJIIOIEHUS M PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.

OdyH/1aMEeHTalIbHBIE  B3aUMOJEUCTBUS. EAuHCTBO  (u3mueckoit
KapTHUHBI MUpA.

TexHuyeckue yCTporcTBa U MPAKTHYECKOE TPUMEHEHUE: TO3UMETD,
KaMmepa Bunbcona, sepHslit peakTop, aToMHast 06omoa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOIIMX YACTHULL.

Yuenuueckuu sxkcnepumenm, r1abopamopnuie pabomoi

HccnenoBanue TpeKoOB 4acTHIl (110 TOTOBBIM (oTorpadusim).

Pa3nen 8. JiieMeHTHI aCTPOHOMMHU M aCTPOPUZNKH

Otansl pa3BATHS aCTpOHOMHMHM. lIpukitamHoe 1 MUPOBO33PEHUYECKOE
3HAYEHUE aCTPOHOMMUH.

Bun 3Bé3gHoro Heba. Co3Be3nus, sipkue 3BE3ABI, IUIAHETHI, UX
BUJIMMOE JIBUKCHUE.

ConHeuHas cucrema.

Connue. ConHeunass akTuBHOCTh. Mcrounuk sHeprun ConHua u
3BE3M.  3BE3BI, MX  OCHOBHBIE  XapaKTepUCTHUKH. Jlmarpamma
«CIEKTPAJIBHBIA ~ KJIACC ~ —  CBETUMOCTB».  3BE3IBl  IJIABHOM
IIOCJIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETHMMOCTB» IS 3BE3[
[JIaBHOW  MOCJIENOBATEIbHOCTU.  BHYTpeHHEe  CTpOEHHE  3BE3L.
CoBpemMeHHBIE TPEACTABIICHUS O MIPOUCXO0XKACHUH U dBoMonny ConHua n
3BE3/1. DTaIbl )KU3HU 3BE3]L.

Muieunsiii Ilyte — nHama [‘amaktuka. IlonoxeHue u ABUKEHUE
Connua B lamaktuke. Tumbl ramakTuk. PaguoranakTUKu M KBas3apsbl.
YEpHbIe NbIPHI B A/Ipax ralaKTHUK.



Bcenennas. Pacumupenne Bceenennoii. 3akon Xa66na. Pazberanue
ranakTuk. Teopust bonbimoro B3psiBa. PenukToBoe n3nyyeHue.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepewménnpie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HaGmionenuss HEBOOPYKEHHBIM  TJ1a30M € UCHOJIB30BAaHUEM
KOMITBIOTEPHBIX MPHJIOKEHUHN ISl ONPEAEIICHHs TOJIOKEHUS! HEOECHBIX
OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3qusi CeBepHOro
MOJIyLIApHsl U IPKUE 3BE3/IBI.

Hab6nronenus B Teneckon Jlynsl, mnanet, Mueunoro [lyTa.

O0o01marmuiee NOBTOpeHUE

Ponpb (u3uku ¥ acTpOHOMHM B SKOHOMHUYECKOM, TEXHOIOTMUECKOH,
COLIMAJIbHON M ATUUECKOH chepax AesTeIbHOCTH YEI0BEKa, POJIb U MECTO
(GU3MKM ¥ aCTPOHOMHUHU B COBPEMEHHON HAy4yHOW KapTHMHE MHpa, pOJib
busnueckoil Teopun B (POPMHUPOBAHUU TPEACTABICHUN O (PUINUECKOM
KapTUHE MHUpa, MeCTO (U3NYECKOM KapTUHBI MHUpa B OOIIeM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUI O IPUPOJE.

MexknpeaMeTHbIe CBSA3H

N3yuyenne kypca ¢usuku ©Oa3zoBoro ypoBHs B 11 kiacce
OCYILECTBIISIETCA C YYETOM COJEPIKATEIBHBIX MEKIIPEIMETHBIX CBS3EH C
KypcamMu MaTeMaTHKH, OMOJIOTHH, XUMHHU, Teorpadru U TEXHOJIOTHH.

Meoicnpeomemnvle noHsamus, CBSI3aHHbIE C W3YYEHHEM METO/OB
HAy4yHOrO IO3HAHUS: SIBJICHHE, Hay4yHbIH (hakT, Turoresa, (pusmdeckas
BEJIMYMHA, 3aKOH, T€OpHsl, HAOIIOIEHUE, FKCIIEPUMEHT, MOJCIINPOBAHUE,
MOJIENb, U3BMEPEHUE.

Mamemamuxa: peuienue CHUCTEMBI YPaBHEHU,
TPUTOHOMETPUUYECKHE (PYHKIMU: CHUHYC, KOCHHYC, TAHT€HC, KOTaHI'EHC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKLUUU Ha
OCH KOOpPAMHAT, CIIOKEHHE BEKTOPOB, ITPOM3BOJHBIC 3JIEMEHTAPHBIX
GyHKIUH, TpU3HAKU MOAOOMS TPEYrOJbHUKOB, ONpEAENICHUE IIoUIaan
I0CKUX QUryp v 00bEMa Tel.

buonocusa:  snexTpudeckue  SABICHHMS B JKMBOW  IpUpOJE,
KojeOaTeNbHbIE JIBMKCHHUSI B JKUBOW MPHUPOJAE, ONTHYECKUE SIBICHUS B
KUBOH MPHUPOJIE, NEUCTBUE PAJAHALIMK HA )KUBbIE OPTraHU3MBI.

Xumus: CTPOCHHE aTOMOB U MOJIEKYJI, KPUCTAIMYECKAsl CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpPa30BaHUS KPHUCTAUIMYECKOM pEIETKH,
CHEKTpaJIbHBIN aHAIIU3.



l'eoepagus: marHUTHBIC TIOMIOCA 3E€MJIH, 3QJICKW MarHUTHBIX PV,
(dhoToChEMKA 36eMHOM TTOBEPXHOCTH, MPEICKa3aHNEe 3eMIICTPSCEHU.
Texnonoeus: NVUHUW DIIEKTPONEpPENayd, T'EHEPATOpP IMEPEMEHHOTO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAA TI€4Yb, pajap, paauoONpUEMHUK,
TeJIeBU30p, aHTeHHa, TenedoH, CBU-meub, TMPOEKIIMOHHBINA ammapar,
BOJIOKOHHAsI ONITUKA, COJIHEUHAs OaTapes.

INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOI'PAMMBbI
IO ®U3UKE HA YPOBHE CPEJHEI'O OBILIEI'O
OBPA3OBAHUA

OcBoeHue ydeOHOro mnpeamera «Pu3mMka» Ha YpPOBHE CPEIHETO
obmero oOpa3zoBanust (0a30BbIil  ypOBEHb) JOJDKHO OOECIEUHTH
JTOCTHKCHHE CIICAYIONINX JTUIHOCTHBIX, METAIIPEIMETHBIX U TIPEIMETHBIX
o0pa3oBaTeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS yUeOHOTO npeamera « Du3nka
JOJKHBI ~ OTpa)kaTh TOTOBHOCTh M CIOCOOHOCTh  OOYYaroluXxcs
PYKOBO/JICTBOBAaThCA C(HOPMUPOBAHHOW BHYTPEHHEU MO3UILIMEN JTUYHOCTH,
CUCTEMOW  IICHHOCTHBIX OpHUEHTAlUi, TO3UTUBHBIX BHYTPEHHHUX
yOexIeHUH, COOTBETCTBYIOIIHNX TPaaULIMOHHBIM LHEHHOCTSIM
pOCCHIICKOTO OOIIECTBa, pPACIIMPEHUE >KU3HEHHOTO OIMbITa W OIbITa
NEATeIbHOCTH B MPOLIECCe pealii3alldd OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEIHLHOMN NESATEILHOCTH, B TOM YUCJIE B YaCTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKITAHCKON TMO3ZUIIMK OO0Yy4aloIIerocs: Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJI€HA POCCUICKOI0 00I11eCTBa;

MIPUHATHE TPATUIUOHHBIX OOIIEYEITOBEUSCKUX TYMAaHUCTHICCKUX H
JEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B HHTEpECax
IpaXJAHCKOTO  OOIIeCTBa, Y4YyacTBOBaTb B CaMOYIPaBJICHUU B
o0pa3oBaTenbLHON OpraHU3allnu;

YMEHHE B3aUMOJICUCTBOBATh C COLMAIBHBIMU HMHCTUTYTaMU B
COOTBETCTBHUH C NX (YHKIMSIMU ¥ HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOMW NEATEIbHOCTH;

2) NIaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hOPMHPOBAHHOCTh POCCHUHCKOW TPAXKIAHCKOHW WICHTHYHOCTH,
MaTpUOTU3MA;



IICHHOCTHOE  OTHOIIEHWEe K TOCYJAapCTBEHHBIM  CHMBOJaM,
JTOCTIKCHUSIM POCCUUCKHUX YUEHBIX B 001aCTH (PU3UKHM M TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(hOPMHUPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHMS,  ATHYECKOIO
ITOBC/ICHMS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC
peIIeHUs, OPHEHTUPYSACh Ha MOPATbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH, B TOM YHCJIE B JICITCIHBHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO Oy IyIIIEro;

4) 3¢TeTH4eCKOTr0 BOCIIUTAHMS S

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETHKY HAYIHOTO
TBOPYECTBA, MPUCYIIET0 PU3NIECKON HAYKE;

5) Tpy10BOI0 BOCIIMTAHMS:

HWHTEpeC K pa3nudHbIM cepaMm mpodeCcCHOHATBHON IeSTEIbHOCTH,
B TOM YHCJIE CBS3aHHBIM C (PU3WKON W TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HaHHBIM  BBIOOp  Oymymieil mpodeccun W peann30BBIBATH
COOCTBEHHBIC KU3HEHHBIE TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 0Opa3oBaHHUIO U caMOOOpa30BaHUIO B
obnacth PU3NKY HA MPOTSHKEHUH BCEH KU3HMU;

6) K0JIOrH4eCKOro BOCIIMTAHUSA:

c(hOPMHPOBAHHOCTh  JKOJOTHYECKOH  KYJIBTYpPBHI,  OCO3HAHHE
II00aJILHOTO XapaKTepa SKOJIOTHYECKUX MTPoOIIeM;

IJIAHUPOBAHKME U OCYIIECTBICHUE JICMCTBUM B OKpPYXKaIOIICH cpeje
Ha OCHOBE 3HAHUS I1EJICH YCTONYMBOTO Pa3BUTHS YEIOBEUCCTBA;

pacIipeHue OTIBITA NEATCIIbHOCTH HKOJIOTHUECKOM
HaIPaBJICHHOCTH Ha OCHOBE MMEIOIINXCS 3HAHUH 110 (PU3HUKE;

7) IEHHOCTH HAYYHOI'0 NMO3HAHMSI:

c(hOpMHPOBAHHOCTH MHPOBO33PCHUS, COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS (DU3NICCKON HAYKH;

OCO3HAHME IICHHOCTH HAy4YHOM JeATEeIbHOCTH, TOTOBHOCTh B
mporiecce  M3yYeHUs]  (PUBMKHA ~ OCYIIECTBISATH  IMPOCKTHYIO  H
HCCIIeIOBATEIIbCKYIO JEATeIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTejibHBbIE YHUBEPCAJIBHBIC y‘leﬁﬂble JeHCTBHSA
ba3oBble Jioruueckue qeMcTBUA:



CaMOCTOSITENNbHO (OPMYIUPOBATh U aKTyaIM3UPOBATH MPOOIEMY,
paccMatpuBaTh €€ BCECTOPOHHE;

OTIPE/EIIATh 1IENIN ACSITENbHOCTH, 3aJaBaTh HapaMeTpbl U KPUTEPUU
UX JTOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMaTPHUBACMBIX
(bU3NYECKUX SIBICHUSAX;

pa3pabaThiBaTh IUIAH pEIICHUS MPOOJIEMBI C YYETOM aHaIM3a
UMEIOLIUXCA MaTEepUATIbHBIX U HEMAaTEPUATIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIE€ATEIbHOCTh, OLEHUBaTh COOTBETCTBUE
PE3yNIbTAaTOB LIEISM, OLIEHUBATH PUCKH MOCIECTBUHN 1EATEIHLHOCTH;

KOOPJMHHUPOBATh M BBIMIOJNHATH PAabOTy B YCIOBHUSX PEAIbHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOTO B3aUMOJCHCTBHS;

pa3BUBAaTh KPEAaTHUBHOE MBILIUICHUE IMPU PELICHUH KU3HEHHBIX
npoOJem.

Bba3oBble uccienoBareibckue 1eiCTBUS:

BJIQ/JIETh HAYYHOW TEPMHUHOJOTHEH, KIIOUYEBBIMH TMOHITHSIMH U
MeToJIaMu (PU3UYECKOM HAYKU;

BJIa/IETh HAaBBIKAMU y4E€OHO-HCCIIEIOBATEIbCKOW U MPOEKTHOM
JESTeIbHOCTY B 00JacTH (DU3MKHU, CIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEIFHOMY TIOMCKY METOJIOB peIIeHHus 3a1ad  (PU3NIECKOro
CoJIepKaHusl, MPUMEHEHUIO PA3IMYHBIX METOOB MTO3HAHUS;

BJIa/IETh BUAAMHU ACSITEIBHOCTU 10 MOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIIPETalluM, MPeoOpa3oBaHUI0O U MPUMEHEHHIO B  Pa3JIMYHBIX
y4eOHBIX CHUTyallUsiX, B TOM YHCIE MPH CO3aHUU YYEOHBIX MPOEKTOB B
obnactu HU3HKHY;

BBISIBJISITh IPUYUHHO-CIIEJCTBEHHBIE CBSI3U U AKTyaJIU3UPOBATH
3ajady, BBIJBUraTb TUIOTE3Yy €€ pEUICHUs, HaXOAUTh apryMEHThI IS
JI0Ka3aTeNIbCTBA CBOMX YTBEP)KJICHHUH, 3aaBaTh MapaMeTphbl U KPUTEPHUH
pEIICHNUS;

aHAJIM3UPOBATh MOJIYUYCHHBIE B XOJI€ PEILEHUs 3aJlaull pe3ysbTaThl,
KPUTHUYECKH OLEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHE
B HOBBIX YCJIOBHUSX;

CTaBUTh W  (opmymupoBaTh  COOCTBEHHBIC  3aJaud B
00pa3oBaTENbHOMN ESATEILHOCTH, B TOM YUCIE MPU U3YYEHUU (PUZUKY;

JaBaTh OLIEHKY HOBBIM CHUTYyallUsM, OLICHUBAaThb MNPUOOPETEHHBIN
OTIBIT;

YMETb NEPEHOCUTHh 3HAaHUSA MO (U3MKE B MPAKTUYECKYIO 00JIACTh
KHU3HEACITEIbHOCTH;



YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIC WJIEH, MNpeJjaraTh OpPUTHMHAIbHBIE MOAXOILI U
peleHus;

CTaBUThb MPOOJIEMbl W 3a/aud, JOMYCKAloUue ajJbTEepPHATHUBHBIC
pelIeHus..

Pabora ¢ unpopmaumeii:

BJIQJICTh HAaBBIKAMU TOJy4YeHHs] uUHPopManuu  (HU3NUECKOTO
COJCpPKAaHUSI W3 HCTOYHUKOB Pa3HbIX THUIOB, CaMOCTOSTEIBHO
OCYILECTBJISITh TOUCK, aHAM3, CHCTEMATHU3alUI0 M HWHTEPIPETALUIO
nH(OpMAITUU Pa3TMYHBIX BUIOB U (DOPM MPEICTABICHUS;

OIICHUBATH JJOCTOBEPHOCTHh HH(POPMAITHH;

MCIIOJIb30BaTh CpeACTBAa MH(MOPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX
TEXHOJOTUA B  PELUICHHWH KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX H
OpraHU3alMOHHBIX 3aJlad ¢ CcoOIoJieHneM TpeOOBaHUN 3PTrOHOMMKH,
TEXHUKH O€30MacHOCTH, THUTHECHBI, PECypCOCOEPEKEHHsI, TPABOBBIX W
ATUYCCKUX HOPM, HOPM HH(DOPMAITMOHHONW O€301TaCHOCTH;

co37aBaTh TEKCThl (PU3MUECKOTO COJIEP)KAHUS B  Pa3IMUYHBIX
dbopmarax ¢ y4€ToM HazHadeHUS MH(OpPMAIMU U LIENEBON ayJaUTOPHH,
BBIOMPAs ONITUMAJIbHYIO (hOPMY MPEACTABICHUS U BU3YAIH3AlIUU.

KoMMyHuKAaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUSL:

OCYIIECTBIISITh OOIIEHHWE Ha YypoKax (PU3UKU W BO BHE-YPOUHOM
NEATEIbHOCTH;

pacmo3HaBaTh MPEANOCHUIKA KOH(GIMKTHBIX CUTYallMd U CMSTYaTh
KOH(JIUKTBI;

pa3BEPHYTO H JIOTMYHO M3JlaraTh CBOK TOYKY 3pEHUS C
HCTIOJIb30BAaHUEM SI3bIKOBBIX CPEACTB;

MOHUMAaTh U  HCHOJb30BATh NPEUMYLIECTBA KOMAaHAHOW H
WHJUBUTyaIbHON PabOTHI;

BbIOMpATh TEMATHUKy UM METOJAbl COBMECTHBIX ICHCTBHI ¢ y4éToM
OOIIMX MHTEPECOB U BO3MOXKHOCTEN Ka)/10T0 4JieHa KOJIJIEKTHBA,;

MPUHUMATh LEJIU COBMECTHOHN AESTENbHOCTH, OPraHU30BBIBATH W
KOOPAUHUPOBATh JEUCTBUA MO €€ JIOCTHKEHHUIO: COCTABJIATH IUIAH
JNEUCTBUM, pacOpedcysaTb poOJM C YYETOM MHEHHM YYaCTHUKOB,
00CyKIaTh pe3yJIbTaThl COBMECTHOU padOTHI;

OLICHMBATh KaueCTBO CBOEr0 BKJIAJa W KaXJOr0 YYacTHUKA
KOMaH/Ibl B OOIIUI1 pe3ybTaT MO pa3padOTaAHHBIM KPUTEPHUSIM;



npeaiiaratb HOBbIC IIPOCKTHI, OLICHUBATh UJICHU C ITO3UIIMU HOBU3HEI,
OpPUTHHAJIBHOCTH, HpﬁKTPI‘ICCKOfI 3HAa4YUMOCTH,

OCYHICCTBIIATDH ITIOBUTHUBHOC CTPATCTUYICCKOC ITIOBCIACHUC B
Pa3INYHbIX CUTYaAlHAX, IIPOABJIATL TBOPYUYCCTBO U B006pa}KCHI/I€, OBITh
HWHHUIIMAaTUBHBIM.

PeryasitTuBHbIe yHUBepcaJibHbIe y4eOHbIe eiicTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBISTh MO3HABATEIBHYIO NEATEIHHOCTh B
obmactu (pU3MKKM W aCTPOHOMHHM, BBISBISATH MPOOJIEMBI, CTaBUTHh U
(dbopMynnpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO ~ COCTaBJATh IUIAH PELIEHHUs] PAaCUETHBIX U
KAueCTBEHHBIX 3aja4, IUIaH BBIMOJIHEHUS TMPAKTUYECKON paboThl C
YIETOM HMMEIOIIUXCS  PECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
IIPEANOYTEHUM;

JlaBaTh OIICHKY HOBBIM CUTYAIlUsIM;

pacliupsATh PaMKM Y4YEOHOro ImpeaMeTra Ha OCHOBE JIMUHBIX
MIPEANOYTEHUM;

JenaTh OCO3HAHHBIA BHIOOP, apTyMEHTHUPOBATh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 3a PELICHUE;

OLIEHHUBATh NPUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (HOPMHUPOBAHHIO W TIPOSBICHHUIO DJPYAWUIUUA B
o0nactu (HU3UKH, TOCTOSHHO TIOBBIIATH CBOW OOpa30BaTEIbHBIA H
KyJbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLHOHAJIbHBIH HHTEJIEKT:

7aBaTh OIIEHKY HOBBIM CHUTYallUsM, BHOCHTh KOPPEKTHBBHI B
JeSITeIbHOCTh, OIICHUBATh COOTBETCTBUE PE3YIbTATOB IIEIISIM;

BJIQ/ICTh HABBIKAMHU IIO3HABATEIHLHOW PEQIIEKCHH KaK OCO3HAHUS
COBEpUIAEMbIX JEHCTBUI U MBICIIUTEIbHBIX IPOLIECCOB, UX PE3YJIBTATOB U
OCHOBAaHUI;

UCIIOJIb30BaTh MPUEMBI peQIIeKCUH ISl OLIEHKH CUTYyalllH, BbIOOpa
BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATh PEUICHHUS 110
UX CHUKCHUIO;

NpUHUMATh MOTHBBI W apryMeHThl JPYruxX TIpU  aHalu3e
pe3yJIbTaTOB JIEATENbHOCTH;

MPUHUMATH Ce0sl, MOHMUMasi CBOM HEJIOCTATKU M JOCTOMHCTBA,



NpUHUMATh MOTHBBI W apryMeHThl JPYrMX T@IpU aHAIU3e
pE3yNbTATOB IEATEIBHOCTH;

IpU3HABaTh CBOE MPAaBO U MPABO APYTUX HA OMIUOKH.

B 1mpouecce NOCTHKEHHsS JMYHOCTHBIX PpE3YyJbTaTOB OCBOCHHMS
nporpaMMbl Mo (pU3MKe Ui YPOBHSA CPEAHETO O0IIero oopa3oBaHUs y
oOy4Jaronuxcsi  COBEPIICHCTBYETCS  AMOLIMOHAJBHBI  WHTEJUICKT,
IIpeaIoJIaratoIvii ¢(hOPMUPOBAHHOCTD!

CaMOCO3HAHUS, BKJIIOYAIOIIETO0 CHOCOOHOCTh MMOHMMATh CBOE
SMOLIMOHAJIBHOE  COCTOSIHME,  BHJIETh  HANpPaBJICHUS  Pa3BUTHUSA
COOCTBEHHOM AMOIIMOHAIBHOMN Cepbl, OBITh YBEPEHHBIM B ce0€;

CaMOpETYyJINPOBAHUS, BKIIOYAIOIIET0O CAaMOKOHTPOJIb, YMEHHE
OPUHUMATh OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHUE, CIOCOOHOCTb
a/IalTUPOBATHCA K SMOLMOHAIbHBIM U3MEHEHUSIM U MPOSIBIISITh THOKOCTb,
OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHBALIMH, BKJIIFOYAIOLIEH CTPEMIICHUE K JOCTUKEHUIO
eI M yCHeXy, ONTHMH3M, HHHUIMATUBHOCTb, YMEHHUE JEHCTBOBATh
HCXO/s U3 CBOMX BO3MOXKHOCTEH;

SMIATHM, BKJIIOYAIOIIEH CIHOCOOHOCTh NMOHHMMATh 3MOILMOHAIBHOE
COCTOSIHME JpYIMX, YYUTBIBATh €ro IpPHU OCYUIECTBJIECHUU OOIICHMUS,
CIIOCOOHOCTB K COUYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIOUYAOIIUX CIIOCOOHOCTh BBICTPAUBAThH
OTHOIIEHHUSI C JPYTUMH JIIOJbMH, 3a00THTHCS, MPOSBISATH HHTEPEC U
pazpelaTb KOHQIUKTHI.

HHPEAMETHBIE PE3YJIBTATBI

K xonmy o0yuenus B 10 Kjacce TpeIMETHbIE pPe3yJbTaThl Ha
0a30BOM  YpPOBHE  JIOJDKHBI ~ OTpaxkaTb  C(POPMUPOBAHHOCTH Y
0oOy4aronmxcsi yMEHUM:

JEMOHCTPUpPOBATh Ha TMpPHUMEpPax poOdb U MecTo (u3uKu B
(GhOopMHUpPOBaHUM COBPEMEHHOW HAY4YHOM KapTUHBI MHpA, B Pa3BUTHH
COBPEMEHHOW TEXHUKU U TEXHOJIOTUM, B MPAKTUYECKOU NESATEIbHOCTH
JIIOJICH;

VUYUTHIBATh TPAHUIIBI TPUMCHEHHS HW3YYCHHBIX (PU3MUecKux
MOJENEN: MaTepuaibHas TOYKA, HWHEPLUUAJIbHAS CHCTEMA OTCUETA,
aOCOMIOTHO TBEPJOE TENO, HACAJIbHBIM a3, MOJEIU CTPOCHUS TIa30B,
KUAJIKOCTEW W TBEPIABIX TeEJ, TOYEYHBIA OJJIEKTPUYECKUN 3apsn IIpU
pemeHny GU3NYECKUX 3a/1a4;



pacrmo3HaBaTh (GU3HUECKHUE SBICHUS (ITPOIECCHl) U OOBSICHITH UX Ha
OCHOBE 3aKOHOB MEXAHHWKH, MOJIEKYJIIPHO-KHHETUYECKOH TEOpHH
CTPOEHHs  BeElleCTBA M DJJEKTPOAVUHAMHUKH:  PAaBHOMEPHOE W
PaBHOYCKOPEHHOE MPSMOJIMHEWHOE JIBUKEHUE, CBOOOJIHOE IMAaJICHUE TEdl,
IBW)KCHHUE TI0 OKPYKHOCTH, MHEPIIUs, B3auMOJICHCTBUE Ted, Au(dy3us,
OpOYHOBCKOE JBIKEHHE, CTPOEHHE KUAKOCTeH U TBEPABIX TeT,
U3MEHEHUE OObEMa Tell MpU HArpeBaHUU (OXJIAXKICHUU), TEIIOBOE
paBHOBECHE, HCIAPEHHE, KOHACHCALMS, IUIaBICHUE, KpUCTaUIA3aLus,
KHWIIEHUE, BJIAXKHOCTH BO3/yXa, IOBBIIICHUE JABIEHUS ra3a MpPU €ro
HarpeBaHUM B 3aKPBITOM COCYJI€, CBA3b MEXKAY NapaMeTpaMH COCTOSIHUS
ra3a B M30Ipolieccax, MEKTPU3alus Tel, B3aUMOAECHCTBUE 3apsI0B;

ONUCHIBATh MEXaHUYECKOE [BHWKEHHE, HCIOIb3ys (PU3NUECKHUE
BEJIMYUHBL: KOOpJAWHATA, IIyTh, IEPEMEIICHHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tena, CWIa, WMIYJIbC Teja, KAHETHYECKas DJHeprus,
MOTEHI[MANbHAS  DHEpPrusi, MexXxaHudeckas paboTa, MeXaHHuYecKas
MOIIIHOCTb; MPU OMUCAHUU NPABUIBHO TPAKTOBATH (PU3MYECKHI CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, WX OOO3HAUYEHUS U E€IUHUIBI, HAXOIUTh
(GopMyJibl, CBA3BIBAIOIINE JaHHYI (PU3NYECKYIO BEIUYHMHY C APYTUMHU
BEJIMYMHAMU;

ONKCHIBATh H3YyYECHHBIC TEIJIOBBIE CBOWCTBA TEJI M TEILUIOBBIE
SBIICHUSI, UCIONB3YyS  (PU3MUECKHEe BEIMYMHBL:  JaBICHUE Tas3a,
TEMIIepaTypa, CPEAHss KUHETUYECKash SHEPTUs XaOTUYECKOTO JBHKEHUS
MOJIEKYJI, CPETHEKBAIPAaTUYHASI CKOPOCTh MOJIEKYJI, KOJTMYECTBO TEILJIOTHI,
BHYTPCHHSSI dHEprus, padora raza, KO3PQGUIIUESHT MOJIE3HOTO JCHUCTBUS
TEIJIOBOTO  JIBUTATENs; MPU  ONHMCAHUM  MPABWIBHO  TPaKTOBATh
(Gu3nyecKnil CMBICII HCHOJb3YEMbIX BEIUYMH, HMX OOO3HAYEHUS U
€MHULIbI, HAXOJIUTh (OPMYJIbI, CBS3BIBAIOLIUE AAHHYIO (PU3UYECKYIO
BEJIMYUHY C JPYTUMU BEIUUHHAM;

ONKCHIBATh M3YYEHHBIC SJEKTPUUYECKHE CBOMCTBA BEIIECTBA H
AIIEKTPUYECKUE SIBICHUS (IIPOLIECCHI), UCTIOIb3Ys (U3NUECKUE BETUUNHBI:
ANEKTPUYECKUN 3aps]l, DSJIEKTPUUYECKOE II0JIe, HANPsKEHHOCTh I0J,
MOTEHIMAJ, PAa3HOCTh IOTEHLUMAJOB; IPU ONUCAHUU IPABUIIBHO
TPakTOBaTh  (PU3MYECKUI  CMBICH  HUCIOJB3YyEMBIX  BEJIMYMH, HX
0003HAYCHHS U EAUHHMIIBI; YKa3bIBaTh (POPMYIIBI, CBA3BIBAIOIINE JAaHHYIO
(U3UUECKYIO BEIMUMHY C IPYTUMH BEINYHHAMY;

aHAJIM3UPOBaTh (U3UUYECKHUE TMPOLECCHl W SIBICHHUSA, HCIONb3YS
(du3nyecKkre 3aKOHbl M MPUHIIMIIBI: 3aKOH BCEMHpHOro Tsarorenus, I, Il u
III 3akoHbl HprOTOHA, 3aKOH COXpPaHEHUsI MEXAHUYECKOW YHEPIUH, 3aKOH



COXpaHEHUsI HUMIIyJIbCa, MPHUHLIMI CYNEPHNO3ULUUUA CHJI, IPUHIMUI
paBHONIpaBUsT  MHEPUUAIBHBIX  CUCTEM  OTCYETA,  MOJIEKYJISPHO-
KMHETUYECKYI0 TEOPHUI0 CTPOEHHUs BEIIECTBA, T'A30BbIE 3aKOHBI, CBA3b
CpPEIHEW KHHETHYECKOW DSHEPruu TEIUIOBOTO JIBWXKEHHMSI MOJIEKYJ C
aOCOIOTHOM TeMImepaTypoil, TEpBBIA 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXPAaHEHHUsl DJIIEKTPUYECKOro 3apsja, 3akoH Kynona, npu 3TOM
pa3ianyaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe
BBIpaYKEHUE U yCIIOBUS (TPaHMILIbI, 00JIACTH) IPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE NPHUHLMIIBI JIEHCTBUS MAaIlIWH, TPUOOPOB U
TEXHHYECKUX YCTPOWCTB; pas3Nu4aTh yCJIOBUA HX OE30MacHOTO
MCIIOJIb30BAHUS B IOBCEIHEBHOW KU3HH;

BBINIOJHATh  OKCHEPUMEHThl IO  HCCIEIOBAaHUIO  (DU3HMUECKHUX
SABJICHUM M TMPOLIECCOB C HCIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX
U3MEpEeHUil, pu 3ToM (OpPMYJIUPOBATH MpoOIeMy/3aadyy U THIOTE3Y
y4eOHOIro SKCIEepUMEHTa, COOMpPaTh YCTAaHOBKY W3 MPEAJIOKEHHOTO
000pyIOBaHus, MPOBOIUTH OIBIT U (HOPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh MpPSMbIE U KOCBEHHBbIE M3MEPEHUS (PUBMUECKUX
BEJIMYMH, MpPU 3TOM BBIOMpPATh ONTHUMAJBHBIM CHOCOO H3MEPEHUS U
MCIIOJIB30BaTh U3BECTHBIE METO/BI OLICHKU ITOTPEUIHOCTEN U3MEPEHHI;

HCCIIEIOBaTh 3aBHCHUMOCTH MEXAY (PU3NYECKUMHU BEIUUHMHAMH C
UCIIOJIb30BAaHUEM TNPSMBIX HU3MEPEHUW, IpPU 3TOM KOHCTPYUPOBAThH
YCTaHOBKY, (DPUKCHpPOBaThb pE3yJbTaTbl IOJYYEHHON 3aBHCHUMOCTH
(¢u3nuecKux BEIWYHMH B BUJE TaOIMIl U IpadUKOB, AEIaTh BBIBOABI IO
pe3yJibTaTaM MCCIEA0BAHNUS;

coOimogaTh MpaBuia 0€30MacHOrO TpyAa IMpU POBEACHUU
UCCIIEIOBaHUM B paMKax  y4eOHOro JKCIEPUMEHTa, Yy4eOHo-
HCCIIEN0BATENIBCKOM M IMPOEKTHOM JESATEIBHOCTH C MCIOJb30BaHUEM
M3MEPUTENbHBIX YCTPOUCTB U JTa0OPaTOPHOTO 000PYIOBAHHS;

pemaTth pacuéTHBIC 3a/1a4H C SBHO 33JJaHHON (PH3UUECKON MOJIETBIO,
UCHIONB3Ysl (PU3MUECKHE 3aKOHbl M TMPUHLUIBI, HAa OCHOBE aHalIM3a
yCIIOBUS 33a4d BBIOUPATh (PU3UUYECKYIO0 MOJIENb, BBIICIATh (PU3NUECKHUE
BEJIMYUHBI U (OPMYJIbI, HEOOXOIUMBbIE JUIsl €€ pEeLIeHUs, MPOBOIUTH
pacuéThl M OLICHHWBATH PEATBHOCTH IMOJYYCHHOTO 3HAYeHUS (HU3HUECKOi
BEJINYUHBL;

pemiatb  KadyeCTBEHHBbIE  3aJadyd:  BBICTPAauUBaTh  JIOTMYECKHU
HEIPOTHBOPEUYMBYIO LIETIOYKY PACCYKJIECHHW C ONOpPOM HA HM3yYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SBIICHUS;



WCIIOJIB30BaTh TPU PEIICHHH YYEOHBIX 3aJad COBPEMEHHBIC
MH(QOPMAITMOHHBIE TEXHOJOTMM ISl TIOMCKa, CTPYKTYpPUPOBAHUS,
UHTEpHpETAllM U TMPEACTaBICHUS Yy4yeOHOM | HayYHO-TIOMYJIAPHON
uH(pOpMaIUKU, TOTYYEHHON W3 pPa3IUYHBIX HMCTOYHUKOB, KPUTHUYECKU
aHaJIM3UPOBATh NOJIy4aeMyto HHGOPMAIIUIO;

MPUBOJUTH MPUMEPHI BKJIaJa POCCUMUCKUX U 3apYyOEKHBIX yUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, OOBSCHEHHWE IPOIECCOB OKPYKAIOIIETO
MHpA, B Pa3BUTHUE TEXHUKU U TEXHOJIOTUI;

MCII0JIb30BaTh TEOPETHUYECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM
KU3HH I o0ecrieueHuss 0€30MacHOCTH TpHu OOpaIeHUH ¢ MpuoopaMu 1
TEXHUYCCKUMH YCTPOUCTBAMH, JIUISI COXPAHCHHSI 37TOPOBbS ¥ COOJTIOICHUS
HOPM 3KOJIOTUYECKOTO MTOBEJICHHS B OKPYKAalOILEl CpeIe;

paboTaTh B TPyMIE C BBIOJHEHUEM PA3IHMYHBIX COIIMAIBHBIX POJIEH,
MJIAHUPOBATH PAOOTy TPYIIIBI, PAIMOHAIBHO PACTIPEACNISITh 00sI3aHHOCTH
U TUIAHUPOBATh JIESATEIBLHOCTh B HECTAHIAPTHBIX CUTYyallUAX, aJICKBATHO
OIICHMBAaTh BKJAJ KaXJOr0 U3 YYAaCTHUKOB TPYIIbl B pEUICHUE
paccMaTpuBaeMoi MpOoOJIEMBbI.

K xonmy oOyuenus B 11 Kjacce mpeIMETHbIE pPe3yJbTaThl Ha
0a30BOM  ypOBHE  JIOJDKHBI ~ OTpaXkarb  C(OPMUPOBAHHOCTH Yy
0o0y4aronmxcsi yMEHUM:

JEMOHCTPUPOBAThL HAa TMpUMEpax pPoOJdb W MeCTO (U3UKU B
(GhOpMHUpPOBaHUM COBPEMEHHOW HAY4YHOM KapTUHBI MHpA, B Pa3BUTHH
COBPEMEHHOW TE€XHUKU M TEXHOJOTHM, B MPAKTUUYECKOW AEATEIbHOCTU
JOJIEH, TIEIIOCTHOCTh ¥ €TMHCTBO (DH3UYCCKON KapTUHBI MHUPA;

VUYUTBHIBATh TPAHUIIBI TPUMEHEHHS HW3YYCHHBIX (PU3MUECKHUX
MOJICJIEU: TOYEYHBIA DJIEKTPUYECKUM 3apsif, Jy4 CBE€Ta, TOYECYHBIN
HMCTOYHUK CBETa, SIACPHAs MOJENIb aTOMa, HYKJIIOHHAsI MOJENb aTOMHOIO
sqipa Mpy peIIeHUH (PU3NIECKUX 3a]1a4;

pacmo3HaBaTh GU3HUECKHUE SBICHUS (ITPOIECCHl) U OOBSICHIATH UX Ha
OCHOBE  3aKOHOB  DJJEKTPOJMHAMHUKA U  KBAHTOBOM  (DU3UKHU:
ANEKTpUYECKass MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHUMHUYECKOE,
MAarHuTHOE NEHUCTBUS TOKa, B3aMMO/ICHICTBUE MarHuTOB,
AJIEKTPOMArHWTHAasT WHIOYKIUS, JEUCTBME MArHUTHOIO TIOJIsSI  Ha
MPOBOAHUK C TOKOM U JBIKYIIUMHCS 3apsij, SJIEKTPOMAarHUTHBIC
KOJieOaHWsI W  BOJHBI, MPAMOJUHEHHOE PpACIPOCTPAHCHHE CBETA,
OTpakeHue, MpeaomiieHre, nHTephepeHIus, TuPpakius U TOIIPU3ALIUS
cBeTa, aucnepcus cBera, (oroanektpuueckuii 3ddext (botodrddexr),



CBETOBOE [IaBJIICHHE, BO3HMKHOBEHHE JIMHEHMYAaTOro CIEKTpa aroma
BOJIOPO/1a, ECTECTBEHHAsI U HCKYCCTBEHHAs! paIMOAKTUBHOCTb;

OMUCHIBATh HU3YYEHHbIE CBOMCTBA BeEIIECTBAa (AJIEKTPUUYECKUE,
MAarHuTHBIE, OINTHYECKHE, SJIEKTPUUYECKYIO ITPOBOJMMOCTD Pa3IMYHBIX
cpea) MW DJICKTPOMAarHUTHbIC  sIBIEHUSI  (IIPOILIECCHI),  HMCIOJIB3YS
duznueckue  BEMWYHMHBI:  DJCKTPUUECKUW  3apsi, Ccujga  TOKa,
ANEKTPUYECKOE HAIPSKEHUE, SJIEKTPUUECKOE COMPOTHUBIICHHUE, PA3HOCTh
MOTEHIIMAJIOB, DJJIEKTPOABMXKYIAasg Cuila, paboTa TOKa, WHIYKIIUS
MarHuTHOro Tmoysi, cuja Awmmepa, cuina JlopeHua, HHIYKTUBHOCTD
KAaTYUIKWA, YHEPrusl 3JEKTPUYECKOIO0 M MArHUTHOTO MOJEH, MEepuoa M
gacToTa KojeOaHui B KOJeOaTEIbHOM KOHTYpeE, 3aps] W CHia TOKa B
IPOLECCe TapMOHMYECKUX SJIEKTPOMATHUTHBIX KoyieOaHUi, (QOKycHOe
paccTOsiHME W ONTHUYECKash cuia JIMH3bl, MPU ONUCAHUM IPABUIHHO
TpakToBaTh  (U3MYECKUH  CMBICT  HUCIOJB3YyeMbIX  BEJIMYMH, HX
0003HAYEHUS U €JIMHULIBI, YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOLIUE AAHHYIO
bu3MYeCKyI0 BEIMUUHY C APYTUMHU BETHUNHAMUY;

ONMCHIBATh HM3YyYCHHBIC KBAHTOBBIE SIBICHUS UM  IIPOLIECCHI,
UCIOJIB3YS (PU3MUECKHE BEJIMYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH,
JUIMHA BOJIHBI M 4acTOTa CBETA, 3HEPIUs U UMIIYJIbC (OTOHA, MEPHOL
noJiypacnazia, SHEpPTrus CBS3M aTOMHBIX sIIEp, IPU ONMUCAHUU MPABUIIBHO
TPaKkTOBaTh  (PU3MYECKUH  CMBICH  HUCIOJB3YyEMbIX  BEJIMYMH, HX
0003HaUYECHUS U €UHUIIBI, YKa3bIBaTh (JOPMYJIbl, CBA3BIBAIOIINE JaHHYIO
(U3MYECKYI0 BETUYUHY C JPYTUMU BEIWYMHAMH, BBIYHUCISATH 3HAUCHHE
(M3UYECKON BEITMYNHEI;

aHAM3UPOBaTh (DU3MUECKHUE TPOIECCHl U SIBICHUS, HCIONb3YS
¢uznueckue  3aKOHbl M NOpUHOUIBL  3akoH  OMa,  3aKOHBI
IIOCJIEIOBATEIBHOTO U MapaJIEIbHOTO COCINHEHUS ITPOBOIHUKOB, 3aKOH
Jlxoyns—JleHna, 3aKOH  JJEKTPOMArHUTHOM  MHAYKLIHH,  3aKOH
MPSMOJIMHEMHOIO0 pPaclpOCTPAaHEHUs CBETa, 3aKOHBI OTPAKEHMs CBETA,
3aKOHBI MPEJIOMIICHUS CBETa, ypaBHEHUE DHHIITENHHA 1711 poTodddexTa,
3aKOH COXPAaHEHUs DJHEPIHM, 3aKOH COXPAaHECHHsS MMIYJbCa, 3aKOH
COXpaHEHUs JJIEKTPUYECKOro 3apsja, 3aKOH COXPAaHEHHsS MacCOBOIO
4ucia, MOCTysiarhl bopa, 3aKOH paguoOaKTUBHOIO pacraja, Mpu 3TOM
pasznuyaTh CIOBECHYI (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BBIPKEHHE U YCJIOBUS (TPaHUIIbI, 00JIACTH) MPUMEHUMOCTH;

ONpENENIATh HANpPaBJICHUE BEKTOpPa WHAYKIHWM MArHUTHOTO TIOJIS
IIPOBOJIHMKA C TOKOM, CHJIBI AMIIepa U cuiibl JIopeHua;



CTPOUTHh M OIHCHIBATh HM300paKE€HUE, CO3/1aBAEMOE IIOCKHM
3€pPKAJIOM, TOHKOU JINH30U;

BBINIOJIHATh  OKCHEPUMEHTHl 10 HCCIEIOBAaHUIO  (DU3HUECKHUX
SABJICHUM M TIIPOLIECCOB C HCIOJIb30BAHUEM IPSAMBIX M KOCBEHHBIX
M3MEpEeHHil: mpu 3ToOM (OPMYIHUpPOBaTh MpoOIeMy/3aadyy U THIIOTE3Y
y4e0HOTO SKCIEPUMEHTa, COOHMpaTh YCTAaHOBKY W3 MPEAIOKEHHOTO
000pyI0BaHus, MPOBOIUTH OIBIT U (HOPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh MpPSMbIE U KOCBEHHBbIE M3MEPEHUS (PU3MUECKUX
BEJIMYMH, MpPU 3TOM BBIOMpPATh ONTHUMAJbHBIM CHOCOO H3MEPEHUS U
MCIIOJIb30BaTh U3BECTHBIE METO/bI OLICHKU MOTPENTHOCTEN U3MEPEHHIA;

MCCIIEI0BATh 3aBUCUMOCTH (bu3HYecKuX BEJIMYUH C
WCIIOJIb30BAaHUEM INPSIMBIX HW3MEPEHUW: IIPU 3TOM KOHCTPYHPOBAaTh
YCTaHOBKY, (DPUKCHpPOBaThb pE3yJbTaThl IOJYYEHHON 3aBHCHUMOCTH
¢u3nyecKuX BEIWYHMH B BUJE TaOIMIl U TpadUKOB, AENIaTh BBIBOABI IO
pe3ynbTaTaM HCCIIEIOBAaHUS;

coONroaTh TMpaBwia 0€30MacHOro Tpyda TMpU  IPOBEICHHUH
UCCIIEIOBaHUM B paMKax  y4eOHOro  JKCIEPUMEHTa,  Yy4eOHO-
HCCJIEN0BATENIBCKOM M IMPOEKTHOM JESITEIIBHOCTH C HMCIHOJb30BaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U J1a0OpaTOPHOTO 000PYJOBaHMS;

pemaTth pacuéTHbIC 3a/1a4H C SBHO 33JJaHHON (PH3UUECKON MOJIETBIO,
UCTIONB3ysl (PU3MYECKUE 3aKOHbl M MPUHLMIBI, HAa OCHOBE aHalIM3a
yCIIOBUS 337a4d BBIOUPATh (PU3HUYECKYIO0 MOJIENb, BBIIEIATh (PU3NUECKHUE
BEJIMYUHBI U (OPMYJIbI, HEOOXOIUMBbIE JUIsl €€ pEeLIeHUs, MPOBOIUTH
pacuéThl M OLICHHWBATH PEATBHOCTH MOJYYCHHOTO 3HAYeHUS (HU3HUECKOi
BEJINYMHBL;

pemiatb  KadyeCTBEHHBIE  3aJadyd:  BBICTPAaUBaTh  JIOTMYECKHU
HEIIPOTHBOPEUYMBYIO LIETIOYKY PACCYKJICHHHA C ONOpPOM Ha HM3yYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PHU3UYECKHUE SBICHUS;

WCIIONB30BaTh TMPH PEHICHHH YYEeOHBIX 3a7a4 COBPEMEHHBIC
MH(GOPMALIMOHHBIE TEXHOJOTHUM JUIsl TOHMCKAa, CTPYKTypUpPOBaHMUS,
UHTEpIpPETAllUd W TPEJACTaBICHUA Yy4eOHOW U Hay4YHO-IOIMYJISPHOM
uH(pOpMallMY, MOJYYEHHON W3 pa3IW4HbIX HCTOYHUKOB, KPUTHUECKU
aHAIM3UPOBATh MOJYyYaEMYI0 HH(POpPMALIUIO;

OOBSACHATH MPUHUUIIBI AEHCTBUS MAllMH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB, paziuyarh YCJIOBHUS HX O€30MaCHOrO HCIHOJIb30BAaHUS B
ITIOBCETHEBHOM KU3HU;



MPUBOIUTH IPUMEPHI BKJIa/la POCCUNCKHUX U 3apyOeKHBIX yUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIECCOB OKPY)KAIOIIETO
MUpa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEIHEBHOMN
KHU3HU Ul o0ecrieueHns 6€30MacHOCTH MpY OO0paleHHH ¢ TpruOopaMu
TEXHHYECKUMHU YCTPONCTBAMH, JIJIsl COXPAHEHUS 3I0POBbS U COOIIOICHUS
HOPM 3KOJIOTMYECKOI0 TIOBEJICHUS B OKPY’KaIOLIeH cpefe;

paboTaTh B IPYMIIE C BHIIIOJHEHUEM Pa3IMUHbIX COL[UAIbHBIX POJIEH,
IUTAHUPOBATh PabOTy IPYIIIbI, PALIMOHAIBHO PACHPENENIATh O0S3aHHOCTH
U TJIAHUPOBATh JESATENbHOCTh B HECTAHAAPTHBIX CUTYalHUsX, aeKBATHO
OLICHMBATh BKJAJ KaXAOTO U3 YYACTHUKOB TPYNIBl B pEIICHHE
paccMaTpuBaeMoi poOIeMBbl.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KomnuecTBo 4acos DNEeKTpOHHBIE
Ne HaumenoBanue pasnienon (npposbie)
n/n 1 TEM IIPOTPAMMBI Bcero Konrt. pa6oter | IIpakT. paboTsl P
o0pa3.pecypchl
Paznen 1. DUSUKA U METO/Ibl HAYUHOI'O [TO3HAHUA
L1 ®du3rka 1 METOJIBI ) bu6nmoreka [JOK
' HAYYHOTO MO3HAHMS https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pazgen 2. MEXAHUKA
bu6mmorexa [IOK
2.1 K
HHCEMATHIA > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2
Hutnamika ! https://m.edsoo.ru/7f41bf72
)3 3aKOHBI COXPAHECHUS B 6 | | bubnnorexa [IOK
' MEXaHUKE https://m.edsoo.ru/7f41bf72
Uroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JNHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 1 bubnnorexa [IOK
' KHHETHYECKOU TEOPHU https://m.edsoo.ru/7f41b{72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOHHAMHKH 0 https://m.edsoo.ru/7f41bf72
313 ArperaTHble COCTOSIHUS 5 bu6nuoreka [IOK
' BemiecTBa. Pa3oBEIE https://m.edsoo.ru/7f41bf72



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

IIEPEX OBl

Hroro no pazneny 24
Paznen 4. JIEKTPOJIMHAMUKA
bubmuoreka [JOK
4.1 DIEKTpOCTATHKA 10 https://m.edsoo.ru/7f41bf72
ITocTostHHBIN BuG 10K
. noIMoTeKa
4.2 3JIeKTpUYeCKUil ToK. Toku 12 1 hitps-//m.cdsoo.ru/7f41bf72
B Pa3IMYHBIX Cpeaax

Hroro no pazneny 22

Pe3epBHOE Bpems 2

OBUIEE KOJIMYECTBO YACOB 68 3

11 KJIACC
KomuyecTBo yacoB DIEeKTPOHHBIC
No HaunmenoBanue pa3ienos u
Komr. [Ipakr. (undposbie)
/Tl | TEM MPOTPaMMBbI Bcero
paboThl paboThl obpa3.pecypcel
Pazgen 1. QJIEKTPOJAMMHAMUKA
MarunuTtHoe 1oJe.

1.1 DJIeKTpOMarHuTHasI 11 1 3 bubmorexa HOK

' p https://m.edsoo.ru/7f41¢97¢c

WHTYKITHS

Hroro no pazneny

11

Paznen 2. KOJIEBAHUA U BOJIHbBI



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c

Mexanunueckue 1

2.1 JJIEKTPOMATHUTHEIE 9 bubnmnorexa [IOK
’ P https://m.edsoo.ru/7f41c97¢c
KosaeOanus
29 MexaHu4eckue u 5 1 bubmuoreka [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubmuoreka [JOK
2.3 O 10
frHKa https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 24

Pazzen 3. OCHOBBI CIIELIMAJIBHOM TEOPMM OTHOCUTEJIBHOCTH

31 OCHOBBI CIICITUATILHOU 4 1 bubmuoreka [JOK
' TEOPHHU OTHOCUTEILHOCTH https://m.edsoo.ru/7f41¢97c
Wroro no pazneny 4
Pazgen 4. KBAHTOBAS ®U3UKA
41 DneMeHThl KBaHTOBOU 6 bubnnorexa [JOK
' ONTUKH https://m.edsoo.ru/7f41c97¢
bubmuoreka [JOK
4.2 C 4
ThOCHHC aToMa https://m.edsoo.ru/7f41c97¢
bubmuoreka [JOK
4. A
3 TOMHOE A7IpO > https://m.edsoo.ru/7f41c97¢
Wroro no pazneny 15

Pasznen 5. DJIEMEHTBI ACTPOHOMMHU N1 ACTPODPU3UKHA

5.1

DneMeHThl aCTPOHOMUU U
acTpo(U3HUKH

7

1

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢
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Hroro no pazneny 7

Pasznen 6. OBOBIAIOIIEE IIOBTOPEHUE

6.1 O6o061maronee TOBTOPCHHE 4 ngg;ﬁféigrou}g 41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB 68 4 7



https://m.edsoo.ru/7f41c97c

I[TIOYPOUHOE IVIAHUPOBAHUE

10 KITACC
N KomnyecTBo yacos Hata DNeKTpOHHBIE
- Tema ypoxa IIpakr. A3Y4YEeH udpoBbIe
n/n P Bcero KOHT.pa6OTH P i (1)p
paboThI ust o0pa3.pecypcsl
duszrkKa — HayKa o MPUPOJIE.
1 Hayunsie MGTZK Bl HO?I?H;)HI/TH 1 bubmorexa HOK
v A https://m.edsoo.ru/ff0c32e2
OKPYXKaIOIIETr0 MUpPA
Poxb u mecTo pusukm B
2 ($hopMUPOBaHUH COBPEMEHHOM 1 bubmmorera [IOK
p 1?, p https://m.edsoo.ru/ff0c33e6
Hay4YHOU KapTHUHBI MUDA.
MexaHn4eckoe JBHXKEHUE.
3 [Iepememienue, CKOpPOCTh 1 bubmorera [JOK
pemett » CKOP ’ https://m.edsoo.ru/ff0c3508
YCKOpEHHE
4 PaBHOMeEpHOE npsiMONIMHEHOE | bubnuorexa [JOK
JIBYDKEHUE https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpeHHOE | bub6nuoreka LIOK
MPAMOJIMHENHOE JBUKECHUE https://m.edsoo.ru/ff0c372¢
6 CBo0OoHOE TIazicHHE. Y CKOpEHUE 1 bubanoreka [IOK
CBOOOIHOTO IMaACHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe 1BUXEHUE.
7 JBr>xeHne MaTepuaabHON 1 bubmmorera [IOK
P https://m.edsoo.ru/ff0c3ada
TOYKH IO OKPY>KHOCTH
g [IpuHIIUTT OTHOCUTEIHLHOCTH 1 bu6mmoreka [{OK

l'anunes. IlepBsiit 3ak0H

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
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https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
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Hrerotona

Macca Tena. Cuna. Bropoit

bu6mmorexa [{OK

yrpyro aegopMUpOBaHHON

9 H
3aKon HOTOIja A https://m.edsoo.ru/ff0c3bed
MarepuaibHOU TOUKU
10 Tperuit 3akoH HerotoHa s bubnuorexa [JOK
MaTepHUATBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO TATOTEHUS.
11 Cuna Tsixectu. [lepBas bubmorexa HOK
P https://m.edsoo.ru/ff0c3d00
KOCMHYECKasi CKOPOCTh
12 Cuna ynpyroctu. 3akoH ['yka. bubnnoreka [JOK
Bec tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Cuna
13 CONPOTUBJIEHUS ITPH IBHOKCHUHU bubmorexa HOK
P pua https://m.edsoo.ru/ff0c3{76
TeJa B )KUJAKOCTH WU ra3e
[TocTynarensHoe u
14 BpallaTebHOE JBUKEHUE bubnnorexa [JOK
a0COJIIOTHO TBEPOTO TEa. https://m.edsoo.ru/ff0c41a6
MowmeHnT cunbl. [lieuo cumebl.
15 Nmiynbe cuiibl. 3aKOH bubnnorexa [IOK
COXPAaHEHHUs UMITYJIbCA. https://m.edsoo.ru/ff0c43d6
PaboTta u MOIITHOCTH CHUIBI.
16 Teopema 06 u3MeHEHHH bubmorexa HOK
p " https://m.edsoo.ru/ff0c4502
KMHETUYECKOU SHEpruu.
[ToTrenumanbHas SHEPTHUsL.
bubmuoreka [JOK
17 [TorenumanpHas sHEPTUs

https://m.edsoo.ru/ff0c461a
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npykuHbL [loTeHITnaNbpHAS
SHEPrus Tela BOIU3H
MMOBEPXHOCTU 3eMITH

18

CBs13b pabOTHI
HEMOTCHIIUATBHBIX CHJI C
W3MEHEHUEM MEXAHUYECKOU
SHEPTUU CUCTEMBI TeJ. 3aKOH
COXPAHEHUS MeX. YHEPTUHU

bubmuoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JIp Nel«HccnenoBanue cBsizu
paboOTHI CHIIBI C U3BMEHECHUEM
MeX. SHEpTUH TeJla Ha IpUMepe
PaCTSKEHUS PE3UHOBOTOKIYTa»

20

Kp Nel«Kunemaruka.
Junamuka. 3aKOHBI COXpaHEHUs
B MEXaHHUKE»

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHHS
MOJIEKYJIIPHO-KHHETHYECKON
Teopuu. bpoyHoBckoe
nekenue. Anddysus

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep JBUKEHUS U
B3aUMO/ICHCTBUS YaCTHI]
BelecTsa. Mozenu cTpoeHus
ra3oB, KHUIAKOCTEH U TBEPIBIX
Tell

23

Macca monekyn. KonnyectBo
BemectBa. [locTosinaas
ABorajzipo



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

TennoBoe paBHOBECHE.

24 Temneparypa u e€ uamMepeHue.
[Ixana remneparyp Llenbcus
25 Wneanbnbriii raz 8 MKT. bubmuoreka [JOK
Ocnosnoe ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcoiroTHas TemMIepaTrypa Kak
26 . patyp . bu6mmoreka [IOK
Mepa CpelHel KHHETHIECKOM
pa cpell https://m.edsoo.ru/ff0cS511e
SHEPTUH JIBUKEHUS MOJICKYIL.
7 3akoH J/lambproHa. ["a3oBbIe
3aKOHBI
JIp No2 «UccnenoBanue
)3 3aBUCUMOCTH MEXTY
rapameTpamMu COCTOSHUS
pPa3peKEHHOTO Ta3a
N3onporeccel B ueanbHOM rase
29 P o bubmuoreka [JOK
1 UX Tpauyeckoe
p https://m.edsoo.ru/ff0c570e
MIpeACTaBICHUE
BuyTtpenHss sHeprus
30 TEPMOJMHAMHYECKON CUCTEMBbI bu6nuoreka LIOK
1 CIIOCOOBI €€ H3MEHEHHS. https://m.edsoo.ru/ff0c5952
KommaecTBo TerioTsl u pabora.
31 B eIIOMEDEIa bu6mmoreka [{OK
HJIbI TEILIOT 9u
s pest https://m.edsoo.ru/ff0c5¢36
VY nenbHas TEIOEMKOCTh
bu6mmoreka [{OK
32 BemecTBa. KonmnuecTo

TCIIOTHI ITPpH TCILIONICpEaaycC.

https://m.edsoo.ru/ff0c5¢36
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[IepBbIil 3aKOH TEPMOAMHAMUKHI

bubmuoreka [JOK

33 1 €ro NPUMEHEHHE K https://m.edsoo.ru/ff0c5efc
M30IpoIieccam
HeoOparumocTs IIpo1eccos B
34 apu (I)) e. Bropoi I;aII(IOH Bubmorexa TOK
PHpOJIE. p https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKHU
15 [Tpunmun aevicreus u KI1/] bu6mmoreka [{OK
TEIJIOBOM MAIlIMHEI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KIT
37 DKOJI0ru4ecKue mpooeMbl
TETUIOHEPTETUKHI
O0600wamImil YPOK
38 «MOJII:K JIIjll HaZp ¢duznka bubmmorexa [TOK
yp ' https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOIMHAMUKI
Kp Ne2 «MonekynspHaas
39 ¢duzuka. OCHOBBI bubmorexa HOK
' https://m.edsoo.ru/ff0c6a50
TEPMOMHAMUKI
[TapooGpa3zoBanue u
40 KoHneHcauus. Mcmapenue u bubmorexa LHOK
A HL p https://m.edsoo.ru/ff0c63b6
KUIIEHUE
AOCOJIIOTHAS M OTHOCHUTEIbHAS
41 BJIQYKHOCTH BO3yXa bubmorexa LHOK
. Ayxa. https://m.edsoo.ru/ff0c64d8
Haceprmennsrii map
TBépnoe Teno.
42 Kpucrammmaeckue u amopgHbie bubmmorexa [TOK

TeJIa.AHI/I?;OTpOHI/ISI KPpHUCTAJIJIOB.

https://m.edsoo.ru/ff0c6510
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[InaBienue n KpuCTaIIM3aLIMSL.

43 V nenpHas TEIUIOTA IIJIaBICHUS bubnnorexa [IOK
A | https://m.edsoo.ru/ff0c6708
CybOnumarius
bu6mmoreka [{OK
44 VYpaBHeHUE TEILUIOBOro Oajianca
PaBHCHHC TEIIOBOT H https://m.edsoo.ru/ff0c6820
DneKkTpu3alus Tell.
45 Dnektpuyeckuii 3apsia. [IBa bubmmorexa [TOK
P PAL. https://m.edsoo.ru/ff0c6bcc
BH/JIA DJICKTPUYECKUX 3aPsI0B
IIpoBOAHUKH, TUDJIEKTPUKU U
46 H(I:JI OBOJIHUKU 3aK§H bubnnorexa [IOK
yrip A ’ https://m.edsoo.ru/ff0c6bcc
COXpaHEHUs 1. 3apsiaa
BzaumoneiictBue 3apsioB.
47 3akoHn Kynona. ToueuHbIH bubmmorexa [TOK
Y N https://m.edsoo.ru/ff0c6ced
AJIEKTPUYECKUN 3apsi]
Hanpsxk€HHOCTD
43 3JIEKTPUYECKOTO I1OJIS. bubmuorexa [JOK
[IpuHIMD cynepno3unuu https://m.edsoo.ru/ff0c6df2
3JIEKTPUYECKHUX TOJIEH.
Pabora cun
49 AIIEKTPOCTATHYECKOTO IT0JIA bubmmorera [OK
p ' https://m.edsoo.ru/ff0c600
IloTrennuann.
[IpoBOIHUKY W TUAJIEKTPUKH B
50 3JIEKTPOCTATUYECKOM I10JIE. bubnuorexa [JOK
Jnanexktpuyeckas https://m.edsoo.ru/ff0c7018
MPOHUIIAEMOCTh
51 OnekrpoémkocTs. Konaencarop bubmuorexa [JOK



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018

https://m.edsoo.ru/ff0c7126

52

DNeKTPOEMKOCTH TIIIOCKOTO
KOHJIEHCaTopa. JHEeprus
3apsHKEHHOT0 KOHJIEHCAaTopa

bubmuoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

JIp Ne3"U3mepenue
JIIEKTPOEMKOCTH
KOHJIeHcaropa"

54

[Tpunnun neictBus u
IIPUMEHEHHE KOHJICHCATOPOB,
KOIMPOBAJILHOTO arapara,
CTPYMHOI'O IIPUHTEPA.
3a3eMIIeHHe AIEKTPONpruOOpPOB

55

ITocTosuubiit Tok. Cuita TOKa.

Hanpsokenue. ConpoTuBiieHue.

3axon OMa 1J1 yyacTKa e

56

HOCHGHOB&TCHBHOG,
napajjicjibHOC, CMCIIAHHOC
COCAUMHCHUC ITPOBOJHUKOB.

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7410

57

Pabora 1 MOIITHOCTE
3JIEKTPUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 111 HOJIHOH
(3aMKHYTOM) 2JIEKTPHUYECKON
uenu. Kopotkoe 3aMbikanue.

bu6mmorexa [{OK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHAs POBOIUMOCTb
TBEPABIX METAJLIOB.



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

3aBUCUMOCTb COIIPOTHUBIICHUS
METAJUIOB OT TEMIEPaTYPHI.

CBepXIpoBOJIUMOCTh
60 DIEeKTPUYECKUM TOK B BAKyyMe. |
CBolicTBa 3JIEKTPOHHBIX TyYKOB
[TonmynpoBoIHUKH, UX
cOOCTBEHHAs U MpUMeECHast bubmuorexa [JOK
61 1
MMPOBOAUMOCTb. https://m.edsoo.ru/ff0c84ae
[TonmympoBOAHUKOBBIE TPUOOPHI
DJ1. TOK B pacTBOpax u
62 aanaBaxpaneKTponnTOB 1 bubmorexa HOK
p p ' https://m.edsoo.ru/ff0c82ba
DnekTponus
DNEeKTPUYECKUM TOK B razax.
63 CamocTosITeNIbHBIN U 1 bubmorexa HOK
N https://m.edsoo.ru/ff0c84ae
HECaMOCTOSTEIIBHBIN pa3psil.
64 DneKTpuYecKue Npudopsl U 1 bubnnoreka [JOK
YCTPOWCTBA U UX NPHUMEHEHHUE. https://m.edsoo.ru/ff0c86fc
65 O06o06marmuii ypok 1 bubnnorexa [JOK
«DNEKTPOIMHAMHKAY https://m.edsoo.ru/ff0c88be
Kp Ne3«DnekrpocraTuka.
66 [TocTOAHHBIN JIEKTPUUECKUI 1 bubmorexa HOK
P https://m.edsoo.ru/ff0c8a8a
TOK. TOKH B pa3IMYHBIX CpPeIax»
67- bu6mmoreka [IOK
600 i 2
68 OGobmatonti ypok https://m.edsoo.ru/ff0c8f6¢
OBIIEE KOJIMYECTBO YACOB 68



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KITACC

No KomnnuectBo yacos I[aTa ) JIEKTPOHHBIC
B Tema ypoka KOHT. U3y4eH | LUPPOBBIC
/i Bcero [TpakT.paboThI
paboTHI us o0pa3.pecypcsl

IlocTosiHHBIC MATHUTHI U UX

1 B3aumojeicTeue. Bektop 1 bubnnorexa [JOK
MAarHMTHON UHAYKUHH. JIMHUU https://m.edsoo.ru/ff0c9778
MarHuTHON MHAYKIIMH
MarautHoe noJie MpOBOIHUKA

) ¢ TokoM. OnbIT Dpcrena. | bubnnorexa [JOK
BzaumoneiicTBre NpOBOJHUKOB https://m.edsoo.ru/ff0c98fe
C TOKOM

3 JIp Nel«M3yueHne MarHuTHOTO 1 1 bubnnorexa [JOK
I10JIsI KaTYLIKHA C TOKOMY https://m.edsoo.ru/ff0c98fe
JleficTBE MarHUTHOT'O MOJIS Ha
MPOBOJHUK C TOKOM. Cuiia

4 Awmmnepa. JIp Ne2 | | bubnuorexa [JOK
«Hccnenosanue neicTBUA https://m.edsoo.ru/ff0c9ac0
IIOCTOSSHHOTO MarHuTa Ha
PaMKy € TOKOM»
JleficTBE MarHUTHOT'O MOJIS Ha

5 JBUKYILYIOCS 3apSKEHHYIO | bubmuoreka [JOK
yactuny. Cuna Jlopenua. https://m.edsoo.ru/ff0c9df4
Pa6ora cuel Jlopennia

6 DneKTpoOMarHuTHasi MHIYKIUS. 1



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

IToToK BEKTOpa MarHUTHOU
uaaykuuu. JC uaaykum.
3aKOH 3JEKTPOMarHUTHOM
nHaykunu Papanest

JIp Ne3«MccnenoBanue

KoyieOaHus. Y paBHEHUE
TApPMOHHYECKHUX KOJICOAHMH.

7 SIBJIEHUS DJICKTPOMATrHUTHOMN bubnnorexa [IOK
p https://m.edsoo.ru/ff0cal 50
WHIYKITAW»
NunykTuBHOCTS. SIBIICHUE
camounaykiuu. 3JC
8 CaMOI/IH,I[yKI_II/II/I OHeprus bubnnorexa [IOK
Y ' p https://m.edsoo.ru/ff0ca600
MarHUTHOTO TOJIsI KaTYIIKH C
TOKOM. DJIEKTPOMAr.ImoJje
TexHuyeckue ycTpoucTBa U UX
MIPUMEHEHUE: TTIOCTOSTHHBIC
9 MarHuThl, 3JICKTPOMArHUTHI,
AJIEKTPOJIBUTATENb,
YCKOPHUTENH 3JIEMEHTAPHBIX
YaCTHI, MHAYKIIHOHHAS TI€Yb
O0o0maromuii ypox
10 «MarHautHoe HO}J,IF; bubnnorexa [IOK
’ https://m.edsoo.ru/ff0cab82
DneKTpOMarHuTHasT HHIYKIIHS
1 Kp Nel «MarnutHoe nozsie. bubmuorexa [JOK
DneKTpOMarHuTHas UHAYKLIHSD) https://m.edsoo.ru/ff0cad58
CB00OOIHBIE MEXAHUYECKHE
12 KoJieOaHus. ['apMmoHHYecKre bubnnorexa [JOK

https://m.edsoo.ru/ff0caf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58

[IpeBpamenue 3epruu

13

JIp Ned « WccnenoBanue
3aBUCUMOCTH TIEPHOJIa MAJIBIX
Koje0aHuil rpy3a Ha HUTH OT
JUTMHBI HUTH U MAcChl TPy3a»

14

CBoOOaHBIC ANMEKTPOMAr.Kojeo.
B HJI€AILHOM KOJI€0aTeILHOM
KOHTYpe. AHAJIOTHSI MEXTy
MEXaHHYECKUMU U
3JIEKTpOMar.KoJe0aHUusIMHU

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXPaHEHUs PHEPIUH B
ujeanbHOM Koje0. KOHTYype

bu6mmorexa [{OK
https://m.edsoo.ru/ff0cb9c4

16

[IpeacraBnenue o 3aTyxarommx
KoseOaHusx. BeiHyKIeHHBIE
MeXaHHYECKHE KoJIeOaHusl.
Pe3onanc. BeinyxieHnbie
AJICKTPOMArHUTHBIE KOJIeOaHMs

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cbb86

17

IlepeMeHHBIN TOK.
CuHyconaaibHbIN
MEpPEMEHHBIN TOK. MOITHOCTh
MEPEMEHHOTO TOKA.
AMIUIMTYIHOE U JEHCTBYIOLIEE
3HAYCHHE CHJIBI TOKA U
HaIpsKEHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

[IpousBoacTso, nepenaya u
OTpeOJIEHUE 3J1. SHEPTUn



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

Y CTpOUCTBO U ITPAKTHUYECKOE
IIPUMEHEHHUE MIEKTPUIECKOTO

bubmuoreka [JOK

19 3BOHKd, Terepatopa . https://m.edsoo.ru/ff0cc324
MIEPEMEHHOT0 TOKA, JIMHUI
3JeKTpoIepeaad
DKOJIOTUYECKHE PUCKU TIPU

20 IIPOU3BOJICTBE
AJIEKTPOIHEPTUH.

MexaHuveckre BOJIHBIL,

71 YCIIOBUSI paCIIpOCTPAHEHHUS. bubnnoreka [JOK
IIepuon. Ilonepeunsie u https://m.edsoo.ru/ff0cca54
MIPOJI0JIbHBIE BOJTHBI
3Byk. CKOpOCTb 3BYKa.

22 Fp}(/)MKOCTE 3ByKa. }];I;com bubmmorexa LIOK

https://m.edsoo.ru/ff0cccOc
toHa. TemOp 3Byka

” ONEKTPOMAarHuTHHIE BOJIHBI, UX bubnnorexa [IOK
CBOMCTBA U CKOPOCTb. https://m.edsoo.ru/ff0ccfe0
[IpuHUUIIBI paguOCBsA3U U

24 TeneBuaeuusd. Pa3surtue
cpencts cBs3u. Pannonokanus

bu6mmoreka [{OK

25 Kp Ne2 «Konebanust 1 BOJHBI hitps://m.cdsoo.ru/FR0CC6T
[Ipsamonuneiinoe

26 pacrnpocTpaHeHUE CBETa B bubnuotexa [JOK

oaHopoaHoM cpeae. ToueuHbii
UCTOYHUK cBeTa. JIyu cBeTa

https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

OTtpakeHue cBeTa. 3aKOHbI
oTrpaxxeHus ceera. [loctpoeHue

bubmuoreka [JOK

27
M300pakKeHHI B TUIOCKOM https://m.edsoo.ru/ff0cd4e0
3epkaie
[Ipenomnenne ceera. [lonHoe
73 BHYTPEHHEE OTPaXKEHUE. bubnnorexa [IOK
[IpenenbHbIii yron noaHoro https://m.edsoo.ru/ff0cd 76
BHYTPEHHETO OTPAKECHUS
JIp Ne 5 «M3mepenue
29 MOKa3aTelsl MPeJIOMIICHHS bubmmorexa [TOK
P https://m.edsoo.ru/ff0cd67a
CTEKJIa»
JIunzsl. [locTpoenne
30 M300paXeHUI B TUH3E bubmmorexa LIOK
p . ' https://m.edsoo.ru/ff0cddle
®opmyJsia TOHKOM JIMH3BI.
JIp Ne 6« ccnenoBanue
31 CBOMCTB M300pakeHUI B
JIMH3aX»
Hucnepcust cera JIpNe7
32 «Ha0mronenue
JUCIIEPCUU CBETa»
13 WuTepdepennms ceeta. bubnunoreka [IOK
Judpaknus cBeTa. https://m.edsoo.ru/ff0ced22
34 ITonepedHOCTh CBETOBBIX BOJIH. bubnnorexa [IOK
[Tonsipuszanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuueckue mpruOOPsI U

YCTpOﬁCTBa " YCJIOBHUS UX



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

0€301acHOTO MPUMEHEHUS

FpaHI/II_IBI IIPpUMCHUMOCTH
KJIACCUUECKOM MEXaHMKHU.

bu6mmorexa [{OK

36
[Toctynatel cnennaibHOU https://m.edsoo.ru/ff0cf862
TEOPUH OTHOCUTEIHHOCTU
OTHOCHUTENBHOCTD

37 OJTHOBPEMEHHOCTH. bu6mmoreka [{OK
3amenJIeHHe BpEMEHU U https://m.edsoo.ru/ff0cfa42
COKpAIICHHE JIITMHbI
DHeprusi ¥ UMITYJIbC

18 PENSATUBUCTCKOM YaCTHULIBI. bubnuotexa [JOK
CBs13b Macchl ¢ HHEPrueu u https://m.edsoo.ru/ff0cfc68
UMITYyJIECOM. DHEPIHUsl MOKOS
Kp Ne3 «Ontuka. OcHOBBI

39 CHeluaIbHON TEOpUU bubmmorexa [TOK

H p https://m.edsoo.ru/ff0cf6£0
OTHOCHUTEIbHOCTH»

40 ®otonsl. Dopmyna I1nanka. bubnnorexa [JOK
DHeprust U UMITYJIbC POTOHA https://m.edsoo.ru/ff0cfe16
OTKpbITHE U UCCIIEI0BAHUE B LIOK

noInoTeKa

41 .0 A.T.

Qorospexra. Onpiet https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonbl poTtorddekra.

4 VYpaBHeHue DHIITEHA 7151 bubnnoreka [JOK
dororddekra. «Kpachas https://m.edsoo.ru/ff0d015¢
rpanuna» Gororddexra

43 JlaBnenne cBera. Onbitel I1. H. bu6mmoreka [{OK



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e

JlebGeneBa. XuMuueckoe
JICCTBUE CBETA

https://m.edsoo.ru/ff0d04a6

TexHuyeckue ycTpoucTBa U
MPAaKTUYECKOE MPUMEHEHHUE:

44 dhoTosneMeHT, GOTOIATUHK,
CoJIHEUHasi ObaTapesi, CBETOIUO/

45 Pemenue 3amay «91eMeEHTEI bu6mmoreka [{OK
KBAHTOBOM OITHKM https://m.edsoo.ru/ff0d0302
Monaens atoma TomcoHa. BuGmiorexa LK

46 Ombrret Pesephopaa no https://m.edsoo.ru/ff0d091a
pacCcessHUIO (-YaCTHIL.

bu6mmorexa [{OK

47 Hoctynatst bopa https://m.edsoo.ru/ff0dOafa
N3ny4yenue u noriouieHue

48 (hOTOHOB MpU Mepexo/ie aToma bubnuorexa [JOK
C OJIHOT'O YPOBHS DHEPIUU HA https://m.edsoo.ru/ff0dOafa
npyroii. Buasl criekTpoB
BonHoBBIE CBOMCTBA YaCTHII.

Bounnsl ne bpoiis.
49 KopnyckynsipHo-BOJIIHOBOM bubmmorexa [TOK
https://m.edsoo.ru/ff0d0ca8
nyanu3Mm. CIIOHTaHHOE U
BBIHYKJICHHOE U3JTy4YE€HHE
OTKpBITHE PAIUOAKTUBHOCTH.
50 Omnsitel Pe3epdopaa no bubnuorexa [JOK

OIIpCACIICHUIO COCTaBa
PaaAOaKTUBHOI'O U3JTYUCHUSA

https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anbda-, 6era-,
I‘aMMa-I/I?JIyLIeHI/I?[. BJII/I?[HI/IG
pa[[I/IoaKTI/IBHOCTI/I Ha KUBBIC
OpraHu3Mbl

52

OTKpbITHE IPOTOHA U
Heirpona. M3oromel. Anbga-
pacnaj. DJIeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacra.
I'amma-uznydenue

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBs3U HyKJIOHOB B
sape. SlaepHbie peakuuu.
S nepHelil peakTop.

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIC YaCTHUIIBI.
OTKpbITHE TTO3UTPOHA. METOIbI
HAOJIIOICHUS ¥ PETUCTPAIHH
AIIEMEHTAPHBIX YACTHUIL.

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé31H0ro0 HeOda.
Co3sBes3aus, apKue 3BE3/bI,
IUTAHETHI, UX BUJIUMOE
nBrokenne. ConHeynas
cucTeMa

56

Comnnre. ConHeunas
aKTHUBHOCTb. ICTOUHUK
sHeprun CosHIA U 3BE3]

57

3BE3IbI TIIABHOH
M1OCJIEI0BATEIbHOCTH.
Bnytpennee crpoenue 3BE31.



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

Muneunsiii [Iyte — Hama
TI'amaxTuka. Ilosoxenue u
nBrokenne CoJIHIa B

58 1
lNanaktuke. 'anakTuky.
YepHblie IBIPHI B siApax
TaJIAKTUK
Bcenennas. Paz6eranue
59- ranakTuk. Teopus bosbioro )
60 B3pbIBa. PenukToBOE
n3iydeHue. MeraranakTuka
61 Kp Ne4 «DnemeHnTsI |
aCTPOHOMUU U aCTPOPUIUKU»
62- Ponb ¢usuku u actpoHomuu B )
63 NeSITEIbHOCTH YeJIOBEKa
Mecto ¢u3ndecKoi KapTHHBI
64- MHpa B 001IEM Py )
65 COBPEMEHHBIX HAayYHBIX
MPEJCTABICHUI O MPUPOJIE
66 PesepBHbIiil ypok. MaruutHoe 1
nosie. DJIEKTpoMar. MHAYKLH
PesepBHblii ypok. OnTuka.
67 OCHOBBI crieIIMaIbHON TEOPUU 1
OTHOCUTEIILHOCTH
68 Pesepnbiii ypok. KBanroBas 1 bub6nunoreka [IOK
¢busuka. https://m.edsoo.ru/ff0d1784
OBILIEE KOJIMYECTBO YACOB 68



https://m.edsoo.ru/ff0d1784




