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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHErO OOIIETro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUU U TPEeOOBaHUM K pe3ysbTaTam
OCBOCHMSI OCHOBHOI 00pa3oBaTeNbHON Mporpammsl, mnpeacTtaBieHHbx B OI'OC
COQO, a Takxke ¢ ydéroM (enepaibHOM pabodeil mporpaMMbl BOCHUTaHUS U
KOHIICTIIIUY TIpenoiaBanusl yueOHoro mpeamera «Dusmka» B 00pa3oBaTEIbHBIX
OpraHu3anusax Poccuniickon denepanun, peanu3yommux OCHOBHBIE
00pa3zoBaTeIbHbIE TPOTPAMMBI.

Copepxanue mporpaMMbl 1O (QU3MKE HampaBieHO Ha (opmMupoBaHue
€CTECTBEHHO-HAYYHOU KapTuHBI Mupa oOy4varomuxcs 10—11 kiaccoB npu o0yueHuu
ux (usrke Ha 0a30BOM YPOBHE HA OCHOBE CHCTEMHO-JIESTEIHLHOCTHOTO MOIXO/IA.
[Tporpamma no ¢usuke coorBercTByeT TpedoBanusmM OI'OC COO k mmaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yJbTaTaM OOy4YEeHHs, a TAaKKe
YUYUTHIBAET HEOOXOJUMOCTh peallh3alliil MEXIPEIMETHbIX CBs3ell (U3UKU C
€CTECTBEHHO-HAYUYHBIMU YUE€OHBIMU MpeaMeTamMu. B Hell onpeenstoTcs OCHOBHBIE
eI U3ydeHus: GU3UKH Ha YPOBHE CPEAHETO 001Iero o0pa3oBaHus, INIAHUPYEMbIC
pe3ynbTaThl  OCBOEHHUS Kypca (U3WKH: JIMYHOCTHBIC, MeETalpeIMETHBIC,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o Gpu3uKe BKIIOYALT:

e IUIAHUPYEMBbIE PE3YJIbTAThl OCBOEHUS Kypca (pu3uku Ha 6a30BOM ypOBHE, B TOM
YuCJie IPeAMETHBIE Pe3yIbTaThl MO rojamM oOy4YeHus;
e cojepkaHue ydeOHOTO penMera « Pu3nKay mo rojgaM oOydeHusl.

®du3rka Kak Hayka o HauOoJsiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTyMas B
KauecTBe y4eOHOro MmpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpy>xaromiemM mMupe. LIKoapHBIN Kypc PU3HKU — CUCTEMOOOPa3yOIIUN
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TTOCKOJBKY (PH3NYEcKrue 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB M SBICHHM, HM3y4aeMbIX XHMHEH, OHOJIOTHEH,
dbuzndeckoir reorpadueid uW actpoHomued. Mcmonb3oBaHHE UM AKTHMBHOE
NpUMEHEHUE (PU3NUEeCKUX 3HAHUW  OmpenenseT XapakTep UM pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTUM B c(hepe IHEPTETUKU, TPAHCIIOPTA, OCBOEHUSI KOCMOCa,
MOJTyYEeHHs] HOBBIX MaTEpHaJIOB C 3aJaHHBIMU CBOMCTBaMH W Apyrux. M3yuenue
(bU3UKYM BHOCUT OCHOBHOM BKJIa/l B (hOPMHUPOBAHNUE €CTECTBEHHO-HAYYHOUN KapTHUHBI
Mupa oOydyaronuxcsi, B (opMupoBaHHE yMEHUW TMPUMEHATH HAYUYHBIM METO]
MO3HAHUS MPU BHITIOJHEHUN UMHU YUYE€OHBIX UCCIIEIOBAHUIMA.

B ocHOBY kypca ¢u3uku AJist ypoBHS cpeiHero o01ero 00pa3zoBaHusi MOJI0KEH
psia uaeH, KOTOpble MOKHO PacCCMaTpPUBATh KaK MPUHIIUIIBI €0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISICTCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCeX pa3esoB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOMN (DU3HUKHU.
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Hoes cenepanusayuu. B COOTBETCTBMM € HEW MaTepual Kypca (U3MKH
00beMHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
(dbopMuUpOBaHUE MPEICTABICHUNA O CTPYKTYpPHBIX YPOBHSIX MaTE€pHH, BELIECTBE U
noJe.

Hoes eymanumapusayuu. EE peanuzaunusi mOpeanosiaraeT HCIOJIb30BaHUE
IYMaHUTAPHOTO NOTEHIMAIa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
(bU3HKHU C pa3BUTUEM OOLIECTBA, a TAKXKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMH MPOOIeMaMH.

Hoes npuknaonoii nanpasnennocmu. Kypce pusuku npeamnogaraet 3HakOMCTBO
C LIMPOKUM KPYrOM TEXHHUYECKHX M TEXHOJIOTMYECKUX MPUIOKEHUN N3YUEHHBIX
TEOPUH U 3aKOHOB.

Hoes osxonocuzayuu peanusyercs TMOCPEICTBOM BBEIEHUS AJIEMEHTOB
COJEpKaHUS, MOCBSIIEHHBIX 3KOJOTMYECKUM IMpoOJiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKHU U TEXHOJIOTHH, a Takke 0O0CYKIeHUs
po0JIeM pallMOHAIBHOTO MPUPOIOIIOIB30BAHUS U IKOJIOTMYECKON 0€30MMacCHOCTH.

CTep>KHEBBIMH 3JIEMEHTaMH Kypca (PU3UKH Ha YpPOBHE CpEIHEro oOIIero
oOpa3oBaHus SBJISIOTCS (U3HUecKue Teopur ((PopMUpPOBAHUE MPEACTABICHHUN O
CTPYKTYpE MOCTPOCHUSI (PU3UYECKON TEOPUHU, POIN (PYyHIAMEHTAIBHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJICTABICHUAX O IPUPO/IE, TPAaHUL[AX TIPUMEHUMOCTHU
TEOPU, JUIsl ONIMCAHUSI €CTECTBEHHO-HAYYHBIX SIBJIEHUH U MPOIECCOB).

CHCTEeMHO-AESITENbHOCTHBIN MOJIX0J B Kypce (U3UKU pean3yeTcsl Mpexie
BCEro 3a CUET OpraHu3allid SKCHEPUMEHTAIbHOW NESITEIBbHOCTH O0yYarolUXCs.
J1i1st 6a30BOTO YpOBHA Kypca (PU3UKH — 3TO UCTIOJIb30BaHUE CUCTEMBI (PPOHTATIBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIaA0OPAaTOPHBIX padOT, KOTOPHIE B MpOrpaMMe
no (usuke oObEIMHEHBI B OOIIMIA CIUCOK YYEHHYECKHX MPAKTUYECKUX padoT.
Briienenne B yKa3aHHOM TMepedHe J1a0OpaTOPHBIX padoT, MPOBOAMUMBIX IS
KOHTPOJIS U OLIEHKH, OCYLIECTBIIAECTCS YYaCTHUKAMU 00pa30BaTeNbHOrO IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHUPOBAHUSI W OCHalIeHus kaOuHera (usuku. Ilpu
3TOM oOOecreunBaeTcsi OBJaJCHUE OOYYaloMMUCS YMEHUSMU IPOBOJUTH
KOCBEHHbIE HM3MEPEHUs, HCCIEJOBaHUS 3aBUCHUMOCTEW (PU3MYECKUX BEIUYUH U
MIOCTAaHOBKY OIIBITOB MO MPOBEPKE MPEITI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yEIS€TCs PeIIEHUI0 paCYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu 3TOM 17151 pacu€THBIX 3a7]a4 IPUOPUTETOM SIBJISIOTCA 3a/1a4M C SIBHO 33JaHHOMN
bu3nuecKkoil MOJENbl0, TO3BOJSIONIME MPUMEHSATh HW3YUYEHHBIE 3aKOHBI MU
3aKOHOMEPHOCTH KaK M3 OJHOTO pas3fena Kypca, TaKk U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3zenoB. /[ KayecTBEHHBIX 3a/1ad NPHOPUTETOM SIBIISIOTCS 3aJlaHUs Ha
OOBSICHEHHE NPOTEKaHUs (PU3NYECKUX SBJICHUM W MPOIECCOB B OKpY’Karolei
KU3HU, TpeOyrone BbIOOpa (U3MUECKOW MOJAENU JIsi CUTYallMd MPaKTHUKO-
OpPUEHTHUPOBAHHOT'O XapakTepa.
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B cootBerctBuu ¢ TpedoBanusimu @PI'OC COO k MmaTepuabHO-TEXHUUECKOMY
oOecrieueHuI0 yueOHOro mpoiiecca 0a30BbI yPOBEHb Kypca (DM3MKHA HAa YPOBHE
cpenHero oOmiero oOpa3oBaHUS JOJKEH H3y4YaThCSd B YCIOBUSX MPEAMETHOTO
KaOuHeTa (PU3MKM WIM B YCIOBUAX HHTETPUPOBAHHOIO KaOWHETa NpPEIMETOB
€CTECTBEHHO-HAYYHOr0 Iukia. B kabuHeTe (U3MKH JOJDKHO OBITH HEOOXOJIUMOE
nabopatopHoe 00OpyAOBaHUE [Jisi BBIMNOJHEHMS YKAa3aHHBIX B Mporpamme Mo
(dU3MKEe YUEHUYECKHUX MTPAKTUYECKUX PabOT U IEMOHCTPAIMOHHOE 000PYI0BaHUE.

JleMoHCTpanioHHOE  000pyJoBaHHE (OPMHUPYETCSI B COOTBETCTBHH C
OPUHIIUIIOM MHUHUMAJIBHOM  JIOCTATOYHOCTH M OOECIEeYMBAET IOCTAHOBKY
NEPEUUCIEHHbIX B MporpaMMe 1o (U3MKE KIIIOYEBBIX JAEMOHCTpAlUWA s
WCCJICIOBAHMSI  M3YYaeMbIX SBICHUW MW  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlabopaTopHoe 000OpymOBaHME MJI YUYEHUUYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacyeTe
OJTHOTO KOMIUICKTa Ha JBYX OOydYamMXcs. TeMaTHYeCKHE KOMIIICKTHI
1ab0opaTopHOTO O0OPYAOBaHUSI JOJKHBI OBITh MOCTPOEHBI HAa KOMIUJIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ HIU(PPOBBIX TaOOpATOPUH.

OCHOBHBIMHU TEJIIMH U3y4YeHUs] PUZUKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

e (opmupoBaHHue UHTEpECA U CTPEMIICHUS 00YUAIOIIMXCS K HAYYHOMY M3Yy4YECHHIO
IPUPOIBI, PA3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKHUX CITIOCOOHOCTEH;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE MO3HAHWS W (opMUpOBaHUE
UCCJIeI0BATEIHLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

e (opmupoBaHre HAy4YHOTO MHUPOBO33pPEHHUS KakK pe3yJjbTaTa H3Y4YEHUSI OCHOB
CTpOEHUS MaTepuu U QyHIaAMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (opmupoBaHue yMEeHHI OOBSICHATH SBICHUS C WCIIONB30BAHUEM (DH3NIECKUX
3HAHWM ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHue mpeACTAaBICHUA O PpOJIU (PUIUKU IS Pa3BUTUSA JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTrkeHne 3TUX Lene 00ecreynBaeTCsl pelIeHHeM CIeIyIONNX 3a1ad B
mpoliecce u3yueHus Kypca (U3MKM Ha YPOBHE CPEIHETO 00Iero o0pa3oBaHus:

e TmpuOOpETEHHE CUCTEMBI 3HAHMKA 00 OO0mUX (U3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPHUAX, BKJIIOYAS  MEXaHHWKY, MOJICKYJISApHYIO  (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (DM3HUKY M SJIEMEHTHI aCTPOPU3UKHU;

e (opmupoBaHHE YMEHHI NPUMEHATh TEOPETUUYECKHE 3HAHUSA 1T OOBSICHCHUS
bu3HUecKuX SBICHUN B MPUPOJIC W JUISI IPUHATUS MPAKTUICCKUX PEIICHUN B
TIOBCEIHEBHOM KU3HU;
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e OCBOCHHE CMOCOOOB PEIICHUS PA3TUYHBIX 3aJlay C SBHO 3aJaHHON (U3UYECKON
MOJIEIBIO, 3a/1a4, MOPAa3yMEBAOIINX CAMOCTOSATEIHLHOE CO3/IlaHne (hU3UIECKOM
MOJIEIH, JICKBAaTHON yCIIOBUSM 33/1a4U;

e IMOHUMaHHE (UBMYECKHMX OCHOB U TMPHUHIMUIIOB JIEUCTBUS TEXHUYECKUX
YCTPOWCTB M TEXHOJIOTHYECKUX IIPOIIECCOB, MX BIHUSHUS Ha OKPYKAIOULYIO
cpeay,

e OBJIAJICHHE METOJaMH CaMOCTOSITEJIbHOTO TUJIAHUPOBAHUS W  MPOBEACHUS
Gu3HYEeCKMX DKCIIEPUMEHTOB, aHajdu3a ¥ WHTEpHpeTanud WHGOPMAIHH,
OTpeJIeIeHHs JOCTOBEPHOCTH MOTYYEHHOTO pe3yJIbTaTa;

e CO3[IaHUE YCIOBUM HJisi PpPa3BUTHUA YMEHUH MPOEKTHO-UCCIEI0BATEIbCKOH,
TBOPYECKOU AEATEIIBHOCTH.

Ha w3ydenne ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBanus orBoautcsa 136 gacos: B 10 kiacce — 68 yacoB (2 yaca B He/IeN0), B
11 xiacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennmaraemeiii B mporpamMme 10 (U3MKE TMepedeHb JAOOPATOPHBIX W
MPAKTUYECKUX pPalbOT SABISETCS PEKOMEHIIOBAHHBIM, YYHUTENb JEIaeT BBIOOP
MpoBeNeHUsT JTA0OPATOPHBIX pPabOT M OMBITOB € YYETOM HMHAMBHUIYaJIbHBIX
O0COOCHHOCTEM 00yJarOIIUXCS.
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COAEPKXAHME OBYUYEHUSA

10 KITACC
Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUSA

®uszuka — Hayka o mpupozae. HayuHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
mMupa. Posib 3KcriepruMeHTa U TEOPUH B MPOLIECCE TO3HAHUS PUPOABL. IKCIEPUMEHT
B (husmke.

MopenupoBanue (QU3MYECKUX SIBJICHUU M TpoleccoB. HaydHble THMIOTE3HI.
dusnyecKkrue 3aKOHbI U T€OPUHU. ['paHUIIbI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUSI.

Ponp u mecTto ¢u3uku B GOPMUPOBAHUU COBPEMEHHON HAyUYHOW KapTHUHBI
MHUpa, B MPAKTUYECKON JEATEIbHOCTH JIIOACH.

Jlemoncmpayuu

AHaJIOTOBBIE W ITU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanuyeckoe aBuxeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JBUKEHHS.
Cucrema orcué€ra. Tpaekropus.

Ilepemernienne, CKOpOCTh (CpemHsiE CKOPOCTh, MTHOBEHHAs CKOPOCTb) H
YCKOPEHHE MaTepUalibHOW TOUYKHM, UX MNPOEKIUMH HAa OCH CUCTEMbl KOOPJIMHAT.
CiioxeHue nepemMenieHnii U CII0KEHNE CKOPOCTE.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE NpsIMOJIMHEWHOEe JBIkKeHue. I 'paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUsS, IyTH U MepeMelIcHus
MaTepUarbHOW TOYKHU OT BPEMEHH.

CBoOomHoe najzeHre. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpuBonuHueitHoe neuxeHue. JBHkeHne MaTepruaibHOM TOYKH MO0 OKPY>KHOCTH
C TIOCTOSIHHOM MO MOJYJII0 CKOPOCTHIO. YTJIOBasi CKOPOCTb, JUHEMHAS CKOPOCTb.
[lepuon u yactora obpaiieHus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHuyeckue yCTpPOIICTBA U MPAKTUYECKOE MPUMEHEHUE: CIUIO0METD,
JBH)KCHUE CHAPSOB, LEIHbIE U PEMEHHBIE MTEpeIayu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WUIKOCTPALUS KUHEMATHUYECKHX XAPAKTEPUCTUK
JIBHXKCHUSL.

[IpeobpazoBaHue IBUKEHUMN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenne ABWKEHHMS Teja, OPOIIEHHOrO IO YIJOM K TOPU3OHTY H
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO MaICHHUS.
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Hanpanenue ckopocTy pu ABUKEHUH MO OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3ydyeHrne HEpaBHOMEPHOTO JABHXKEHUS C LIEJBIO ONPENEIICHUsT MITHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY MyTAMH, MPONUJICHHBIMU TEJIOM 34
MOCJICIOBATEIbHBIE PABHBIE MPOMEXKYTKHM BPEMEHM MPU PABHOYCKOPEHHOM
JIBUKEHHH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3ydyeHne IBUKEHUS IAapUKa B BA3KOU )KUIKOCTH.

N3yuenue aBuKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunnun  otHocutenbHOocTH  [anmunes.  llepBwiii  3akoH  HerotoHa.
NueprumanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuu cuil. Bropoi 3akon HetoToHa aiist
MaTepuaabHOU TOuku. Tpernil 3akoH HproTOHA 1151 MaTepuanbHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cuia Tsokectu. IlepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Buabl Tpenus (1mokosi, CKoinbxkeHus, kauenusi). Cuina tpenus. Cyxoe
TpeHue. Cuia TpeHUsl CKOIBKEHHS U cujia TpeHus nokosa. Koadduiuent tpenus.
Cuna conpoTUBIICHUS MPU ABUKEHUU TeEJIa B KUJKOCTH WJIU rase.

[TocTynarenbHOE U BpalllaTebHOE JBIKEHUE a0COIOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCUTEJIBHO OCH BpamieHus. Iliedo cumbl. YcnoBus
paBHOBECHS TBEPIOIO TEA.

TexHu4eckre yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: MOIAIIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHune nHepuuM.

CpaBHeHHME MacC B3aUMOJICCTBYIOIIUX TEJ.

Bropoii 3akoH HerotoHa.

N3mepenne cuil.

Clio)keHue Cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIuu.

HesecoMocTts. Bec Tena npu yCKOpEHHOM MObEME U TIAJICHUH.

CpaBHEHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKCHUS.

YcioBus paBHOBECHS TBEPAOTO Tena. Buibl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yuenue aBuxeHUs: Opycka 1o HaKJIOHHOM MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3rHOBOM 00pasiie, oT ux aedopmMaruu.
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HUccnenoBanne ycinoBHI paBHOBECHS TBEPAOTO Tejla, HWMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3aKonwvl coOXpaneHus 6 MexaHuKe

Nmiynbc MaTtepuanibHOM TOUYKHM (Te€na), CUCTEMbl MaTEPHAIbHBIX TOYEK.
Nmnynbe CWIIBI M1 M3MEHEHUE HMITYyJIbCa TeJla. 3aKOH COXPAHEHHS MMITYJIbCA.
PeakTuBHOE IBUKEHUE.

Pabota cunbl. MOIIHOCTD CHUJIBI.

Kunernueckass sHeprusi MarepualbHOW TOYKH. TeopeMa 00 HU3MEHEHHUU
KUHETUYECKON YHEPTUH.

[ToTeHunanbHas SHEPIHUsl. [ToreHunanbHas DHEPIUs YIIPYTO
nedopMupoBanHo npyxkuHbl. [loTeHIIMaNbHAS SHEPTHS Tesia BOJIMU3U MOBEPXHOCTH
3emuun.

[loreHnuanbHple ¥ HENOTCHUWAJIBHBIE  CHUJIBIL. CBsizb  paboOTHI
HEMOTEHIMAIBHBIX CUJI C K3MEHEHUEM MEXAaHNYECKOM YHEPTUH CUCTEMBI TEN. 3aKOH
COXPAHEHUS] MEXaHUYECKOU SHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHn4eckre yCTpOWCTBA M IPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE IBMKEHHUE.

[Tepexoa mOTeHIIMATEHOM YHEPTUU B KHHETUYECKYIO i 0OPaTHO.

Yyenuueckuii sxcnepumenm, 1abopamopvie pabonul

N3yuyenue abCOMIOTHO HEYNPYTroro yaapa ¢ MOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSIHBIX MasSTHUKOB.

HccnenoBanne cBsI3u pabOTHl CHIIBI ¢ U3MEHEHHUEM MEXaHUYECKOW DHEPTUHU
TeJIa Ha IPUMEPE PACTSIKEHUS PE3UHOBOTO KIyTa.

Pazgen 3. MosekyaspHas ¢pusuka 1 TEpMOAUHAMHUKA

Tema 1. Ocrogbl MONEKYIAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUSA MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBwxkenue. uddysus. Xapaktep IBUKEHUS U
B3aMOJECHCTBUS YacTUL BellecTBAa. MoJaenu CTpOEHUs Tra30B, XKUJIKOCTEU H
TBEPJIBIX TE U 00BSICHEHWE CBOMCTB BEIIeCTBa HA OCHOBE 3THX Mojeliei. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u €€ usmepenue. lllkana temneparyp
Llenbcus.

Mopens  uneanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETHMYECKOW TEOpPUHM HACAbHOro raza. AOCONIIOTHash TeMIiliepaTypa Kak Mepa
CpEIHEM KWHETUYECKOW DSHEPrUU TEIJIOBOrO ABWXKEHHMsA vacTtul rasza. l[llkana
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temneparyp KeneBuna. ['a3oBbie 3akoHbI. YpaBHeHMe MenaeneeBa—Kianenpona.
3akon JlanbToHa. M3ompouiecchl B UACAIBHOM ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BemecTBa. ['paduueckoe mpencraBieHrne H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckre yCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnwITHI, JOKAa3bIBAIOIINE JMCKPETHOE CTPOEHWE BemecTBa, Qororpadun
MOJIEKYJI OPTaHUYECKUX COECTMHEHUM.

OnpiThl 10 MU PY3UN KUAKOCTEN U raz0B.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogens onbita lTepHa.

OnbITHI, JIOKa3bIBAIOIIIHE CYyIlIECTBOBAHHE MEXKMOJIEKYIISIPHOTO
B3aMMOJICHCTBHS.

Mogenb, WILTIOCTPUPYIOIIas TPUPOY AaBJICHUS ra3a Ha CTEHKH COCYy/Ia.

OnbIThI, WUIIOCTPUPYIOIIUE YpPAaBHEHUE COCTOSHHUS UJCAIBLHOIO rasa,
U30IPOLECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

Onpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHAaT€ HAa OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXY MapaMeTpaMu COCTOSIHUS Pa3pe:KeHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepmoauHamMuueckas cucreMa. BHyTpeHHss HEprusi TepMOAMHAMUYECKON
CUCTEMBI U c1oco0bI €€ n3meHenus. KonnuecTBo TEIIOTh U pabota. BHyTpeHHsIs
SHEpPrusi  OJAHOATOMHOrO  HJE€aJbHOrO0  raza. Buasl  Temionepenayu:
TEIUIONPOBOJHOCTb, KOHBEKIIUS, U3TyYeHUE. Y IeNIbHAsI TEIUIOEMKOCThH BELIECTBA.
KonudecTBo TemioThl pu TeIIonepeaaye.

[lonatue o006 aamabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJMHAMUKH.
[IpuMeHeHue MEepBOro 3aKOHA TEPMOJUMHAMHUKM K u3ompoleccaM. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoarHaMuKu. HeoOpaTuMoCTh IPOIIECCOB B IIPUPOJIE.

TeroBble  mammHbl.  [IpuHOUNBI ~ AEHCTBHUS ~ TEIUIOBBIX  MallWH.
[IpeoOpa3zoBaHus SHEpPruM B TEIUIOBBIX MamnHax. KoapduiueHt mone3Horo
nerictBusl TeruioBod MamuHbl. [lukn KapHo u ero kosd@uIUEHT MO0JIe3HOTO
JEUCTBUSA. DKOJIOTHYECKUE MPOOIEeMBbI TETUIOIHEPTCTUKH.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu
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3meHeHre BHYTPEHHEW HSHEpPruM Teja IMPU COBEPIICHUU PaOOThI: BBUIET
npoOKku u3 OyTBUIKM TIOJA JEUCTBHEM CXXATOTO BO3JyXa, HarpeBanue >pupa B
JaTYHHOU TPyOKe MyTEM TpeHHs (BUICOAEMOHCTPAIINS).

N3meHeHue BHYyTpEeHHEH SHEpTruu (TeMIiepaTyphl) Tea Mpu Terionepeaye.

OneIT 0 a1MabaTHOMY PACIIMPEHUIO BO3AYXa (OMBIT C BO3AYLIHBIM OTHUBOM).

Monenu napoBoii TypOHWHBI, ABUTATEIS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3mepenue yaenpHOU TENI0EMKOCTH.

Tema 3. Aepecamnsvie cocmoanusa eeuwyecmea. Pazosvie nepexoovl

[TapooOpa3zoBanue u KoHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAs BJIAXHOCTh BO31yxa. HaceimeHHslli mnap. YjaenbHas TEILIOTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATyPbl KUIICHUS OT JABJICHHUS.

TBépnoe Teno. Kpucramnmyeckue u amop(ubie Tena. AHU30TPONHUS CBOMCTB
kpuctayyioB. Kuakue kpuctauibl. CoBpemeHHble Marepuaybl. [liaBieHue u
KpUcTaJlin3anus. Y ieiabHas TermioTa miasienus. Cyonumanus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyeckrue yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJTYyUYEHUS! COBPEMEHHBIX MaTEpPUaOB, B
TOM YHUCJIE HAHOMAaTepUaJoOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX TAPOB.

Kunenuve npy noHW>KEHHOM J1aBJICHUU.

CriocoObl U3MepeHus BIAXKHOCTH.

HaOnronenue HarpeBaHus U IUIaBJICHUSI KPUCTATMYECKOTO BEILlECTRA.

JleMOHCTpanusi KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

N3mepeHne OTHOCUTEIBLHOM BIAXKHOCTU BO3/1yXa.

Paznen 4. JaekrpoanHamuka

Tema 1. Inekmpocmamuka

DnekTpu3zanus Teia. DISKTPUIECKU 3apsi. [Ba BUa dJIEKTPUUECKUX 3apsIIOB.
[IpoBOAHUKM,  JUANEKTPUKH U  TOJYNPOBOJHUKU. 3aKOH  COXPAaHEHUS
AIEKTPUUYECKOTO 3apsia.

B3aumoperictBue 3apsaaoB. 3akoH KynoHa. TodeuHsblil SJIeKTpUUECKUN 3apsi.
Onektpuueckoe mnone. Hanpsok€HHOCTh  3nexkrpuuyeckoro mnons. [IpuHiun

CYIEPIIO3ULHN SJICKTPUUYECKUX MOJIEN. JIMHMM Hanps>KEHHOCTH AJIEKTPUUYECKOTO
TOJIS.
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Pabota cun anekTpocraruueckoro nosis. [loreniuan. Pa3HocTh MOTEHITMAIOB.
[IpoBOAHUKN ¥ JUAJIEKTPUKUA B BJEKTpocTaThuueckoMm moise. [usnexkrpuueckas
MIPOHULIAEMOCTb.

OnekTpoéMKocTb. KonaeHcaTtop. DIeKTpOEMKOCTh IJIIOCKOTO KOHAEHCATOpa.
DHeprus 3apsiKEHHOT0 KOHAEHCATOPA.

TexHuyeckue yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHHE: SIJIEKTPOCKOII,
AIEKTPOMETP, DJIEKTPOCTATHYECKAsl 3allliTa, 3a3eMJICHUE AJIEKTPONPUOOPOB,
KOHJIEHCATOP, KOMUPOBAJIBHBIN aImapar, CTPyHUHbINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICUCTBUS DJIEKTPOMETPA.

B3anmopelicTBre HaNEKTPU30BAHHBIX TET.

DIEKTPUUECKOE T0JIE€ 3aPSKEHHBIX TEl.

IIpOBOTHUKH B BIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTudecKas 3aluTa.

JIM3IIEKTPUKH B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTU ILJIOCKOIO KOHAEHCAaTopa OT IUJIOIIAAH
MJIACTUH, PACCTOSHUSI MEXAY HUMU U AUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCATOopA.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabonul

N3mepeHne 31eKTpOEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku e paznuunvix cpeoax

DNEeKTpUYECKUA TOK. YCIOBHSI CYIIECTBOBAHUS DSJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxenne. 3akon OMa 7151 y4acTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHUE. Y AEIbHOE COIPOTUBIICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapalIeIbHOE, CMEIIAHHOE COCIMHEHNE TPOBOJHUKOB.

PaGora oanmexktpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomHOCT
AIEKTPUUYECKOTO TOKA.

DJIEKTPOABIKYIIAS CUJIAa U BHYTPEHHEE CONPOTUBICHUE HWCTOYHHKA TOKA.
3akoH Oma 11 ONHOM (3aMKHYTOM) 3JIeKTpuyecKoi nenu. KopoTkoe 3aMbIKaHUeE.

DJIEKTPOHHASI ~ MPOBOJAMMOCTH  TBEPIBIX  METAJIOB.  3aBHUCHUMOCTH
COMNPOTUBJICHUSI METAJIJIOB OT TemIepaTypbl. CBEpXIpOBOIUMOCTb.

DNeKTpUYECKUid TOK B BakyyMme. CBOKCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpOoBOIHUKHU. CobcTBeHHas U pUMeECHast IIPOBOJIUMOCTh
noTynpoBoHUKOB. CBoicTBa p—N-nepexona. [lomynpoBogHUKOBBIE PUOOPHI.

DONeKTpUYeCKMid TOK B  pacTBOpax M paciuiaBax  JJIEKTPOJIUTOB.
DIEeKTpOIUTHYECKAs JUCCOIUALINS. DIEKTPOIIH3.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITEIbHBIA M HECaMOCTOSATEIbHBIN
pazpsan. Monnus. [Lnazma.
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TexHuyeckre yCTpPOWCTBA M MPAKTUUYECKOE NPUMEHEHHE: aMIepMeTp,
BOJIBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DJIEKTPOHATrpEBATENIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN JTHO/I,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTPOBOJHUKOBBIN U0/, TaJbBaHUKA.

Jlemoncmpayuu

N3mepenune cuiibl TOKa U HaINPSKEHMUS.

3aBUCUMOCTh COIMPOTUBIICHUS [WIMHAPUUECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOLIAU MOMEPEYHOr0 CEUYEHUS U MaTepuaa.

CMenaHHOE COeIMHEHNE ITPOBOIHUKOB.

[IpssMoe wW3MepeHHe >IEKTPOIABMXKYIIEH cuibl. KoOpoTkoe 3ambIKaHHe
raJiIbBAHUYECKOr0 3JIEMEHTA U OLIEHKAa BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCHUMOCThH COMPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 3JIEKTPOJIUTOB.

W ckpoBoii pa3psia U NPOBOJAUMOCTb BO3AyXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomul

N3yueHnue cMenaHHOro COEIMHEHNS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYILIEN CUJIbI MCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTUBJICHUS.

HabGmronenue snekrponusa.

MesknpeaMeTHblie CBSI3H

N3yuenue kypca ¢uszuku 6a30Boro ypoBHsS B 10 Kiacce OCYIIECTBISETCS C
YYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OHOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvle nonsimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAay4YHOTO
MO3HAHUSA: SIBJICHWE, HAay4YHBIA (pakT, TUMOTe3a, (hU3WdecKas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: penieHWe CUCTEMbl YpaBHEHUH, JIMHEWHas (QyHKIUS,
napabona, runepOosia, UX rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAH['€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKJIECTBO,
BEKTOPHI U UX MPOCKIIUHU HA OCH KOOPJIMHAT, CII0)KEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe IBIKEHUE B KUBOW mpupoae, Auddys3usi, ocMoc,
TEIJIO00MEH KUBBIX OPraHU3MOB (BUIBI TEIUIONEPEIayH, TEMJIOBOE PaBHOBECHE),
ANEKTPUYECKUE SIBJICHUS B KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHASI Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, KUJKOCTEH U ra3oB,
AIEKTPUYECKUE  CBOMCTBA  METAIOB,  BJEKTPOJIUTHUYECKAas  JAUCCOIMAlUS,
raJibBaHHKA.

l'eoepaghus: BnaxxHOCTh BO3/AyXa, BETPhI, 0apOMETp, TEPMOMETP.

CrpaHuua 12 n3 32



Texnonoeus: npeoOpa3oBaHUE ABUKEHUM C HCIOIb30BAHUEM MEXaHU3MOB,
Y4ET TpEHUST B TEXHUKE, MOJIIUIHUKHA, HCIOJIb30BAHHWE 3aKOHA COXPaHEHUS
UMITyJIbCa B TEXHHUKE (pakera, BOJAOMET W JIPyTHE), ABUraTEIb BHYTPEHHETO
Cropanusi, mapoBasi TypOrHa, OBITOBOM XOJOJUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTHH
MOJYyYEHUsS] COBPEMEHHBIX MAaTE€pUAIOB, B TOM YHCJIE HAHOMATECpPUAIIOB, H
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3alUTa, 3a3€MJIEHUE 3JIEKTPONpUOOpPOB,

KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArPEBATEIbHBIE puOOPBHI,
AIIEKTPOOCBETUTEIBHBIE IPUOOPHI, ralbBaHUKA.
11 KJIACC

Paznen 4. JiaekTrpoauHamMuKa

Tema 3. Maznummnoe none. InekmpomazHUmMHAA UHOYKUUSA

ITocTositHHBIE MarHuThl. B3auMoaecTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosne. Bekrop MmarautHOM MHAYyKIMU. [[pyHIKN Cyneprio3suini MarHuTHEIX MOJIEH.
Jluaum MarHuTHOM uWHAyKuuMu. KapThHa JMHUNA MarHUTHOW HMHAYKUHMM TIOJIS
MOCTOSTHHBIX MarHUTOB.

MarauTHOE TIONE€ TPOBOJHHMKA C TOKOM. KapTuHa JWMHUN WHIYKUUH
MAarHWTHOTO TIOJA JJIMHHOTO IPSAMOrO MPOBOJHHKA W 3aMKHYTOTO KOJBIIEBOTO
MPOBOJIHMKA, KaTYIIKKA ¢ TOKOM. OnbIT Ipcrena. BzanmoaeicTBue NpoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna Jlopenua, e€ MOqyJb U HanIpaBlIeHUE. [[BUKEHHUE 3apsIKEHHON YaCTHULIbI
B OJTHOPOJTHOM MarHUTHOM moJjie. Pabota cuisl JlopeHua.

SIBiieHue 2NEKTpOMAarHUTHOW MHAyKUMH. [lOTOK BEKkTOpa MarHUTHOM
MHAYKIAHW. OJIEKTPOABIKYINAS CWiIa HWHAYKUUM. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuu dapanes.

BuxpeBoe »siekTpuyeckoe Tmosie. OIEKTPOJBHKYIAs Cujla HHIYKIUU B
MPOBOJHUKE, IBHKYIIEMCS IMOCTYIIATEILHO B OJJHOPOTHOM MAarHUTHOM I10JIE.

[TpaBuino Jlenua.

NHayKTUBHOCTh. fIBJIE€HHME CAMOMHIYKIMU. OJEKTPOABWKYIAS  CHJIA
CaMOMHIYKIIUU.

DHeprusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DIEeKTPOMArHUTHOE MOJIE.

TexHuueckre yCTpOWCTBA M MPAKTHUYECKOE MPUMEHEHHUE: TOCTOSHHBIC
MArHUThl, 3JEKTPOMArHUTHI, SJICKTPOJBUTATEIb, YCKOPUTEIHU HJIEMEHTAPHBIX
YaCTHUILl, UHIYKIIMOHHAS TI€Yb.

Llemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHUE JIEKTPOHHOTO MTyYKa MArHUTHBIM TTOJIEM.

JIMHUY MHAYKUIUY MAarHATHOTO TOJIS.
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B3anmopencTBue 1ByX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

[evictBrue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

SIBNeHHE 37IEKTPOMArHUTHON MHIYKIIHH.

ITpasuno Jlenua.

3aBUCUMOCTD 3JIEKTPOABMKYILEH CHIIBI MHAYKIIMU OT CKOPOCTH MN3MEHEHMS
MarHUTHOTO MOTOKA.

SIBneHue CaMOMHIYKIIMH.

Yyenuueckuii sxcnepumenm, 1abopamopvie padbonul

N3ydeHne MarHuTHOTO MOJIS KATYIIKU C TOKOM.

HccenenoBanne NeMCTBUS MOCTOSHHOTO MarHWTa Ha PpaMKy C TOKOM.

HccnenoBanue sIBIEHUS 3JIEKTPOMATrHUTHOW UHAYKIUU.

Pa3zgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMaZHUMHbIE KONEOAHUSA

Konebarenbnas  cucrema.  (CBOOOIHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonnueckue xonebanus. Ilepuoxa, wacrora, ammmryaa U (asa kojaeOaHUM.
[IpyXuHHBIN MassTHUK. MaremMaTH4eCKU MasTHUK. YPAaBHEHHE TapMOHHYECKHX
kosebanuii. [IpeBparnieHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSX.

Konebarensubiit  koHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIE KOJEOAHUS B
UJCAIbHOM KOJIe0aTeIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHUYEeCKUMHU U
AIEKTPOMAarHUTHBIMU KoJsiebaHusiMu. @opmyna TomcoHa. 3akoH COXpaHEHUs
SHEPIHH B UJCAITBHOM KO0JIe0aTeIbHOM KOHTYPE.

[TpencraBienue o 3aTyxaroumx KojeOaHusAX. BrIHyX/I€eHHbIE MEXaHHUUECKUE
kosebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHbIE KOJIeOaHus.

[lepemennplii TOK. CHHYCOMAAQIBbHBI NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE W JACHCTBYIOIIEE 3HAYEHHE CHJIBI TOKa U
HaIpPSKEHMUS.

Tpancpopmarop. [IpousBoacTBo, nepegadya U NOTpeOICHUE SIEKTPUUECKON
HHEPruu. DKOJOTUYECKHE PUCKH MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
UCIOJIb30BAHUS AJIEKTPOIHEPTUH B IOBCETHEBHOM KU3HH.

TexHUYecKre YCTpOCTBA M NPAKTUYECKOE NPHUMEHEHUE: AJIEKTPUYECKUUI
3BOHOK, F€HEPATOP NEPEMEHHOIO TOKA, TUHUH 3JIEKTpONepe1ay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KoJaeOATENbHON CUCTEMBI (NMPYKUHHBIA WU
MaTEeMaTUYECKU MASTHHK).

HabGmronenue 3aTyXxarommx KoJaeOaHmii.

HccnenoBanrie CBOMCTB BRIHYKICHHBIX KOJIEOAHUI.

HabGmronenue pe3onanca.

CB0OOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUSI.
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OcuumiorpaMMbl (3aBUCUMOCTU CHIIBI TOKA U HAIIPSDKEHUS] OT BPEMEHM) ISt
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHanc nmnpu mMoOcCien0OBaTEbHOM COEAMHEHUU PE3UCTOpPA, KaTYyLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Monens TUHUM 3JeKTponepe1adn.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

HccnenoBanre 3aBUCMMOCTH MEPHUOJA MajbIX KoJeOaHUM rpy3a HAa HUTH OT
JUTMHBI HUTU U MacChl Irpy3a.

HccnenoBanre nepeMeHHOT0 TOKa B LIEMH U3 MOCIEI0BATEIbHO COEAMHEHHBIX
KOHJICHCATOpa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUMHbLE 60JIHbL

MexaHnuueckue BOJHBI, yciaoBusi pacnpoctpanenus. llepumoa. CxopocTb
pacrpocTpaHeHuss M JUiMHAa BOJHBL. [lomepeuHble W MOpPOJOJIbHBIE BOJHBI.
HNuTtepdepenims u auppaxkius MeXaHU4eCKUX BOJIH.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3ByKka. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3Ty4YEHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBoiiCcTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE, MPEIOMIICHUE, MOJsSpHu3anus, Tupaxius,
unTepdepenius. CKopocTh dIEKTPOMATrHUTHBIX BOJIH.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [I[pruMeHEHUE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBbITY.

[IpuHUIMTBI paUOCBSI3U U TeNeBUACHUs. Paqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuyeckre yCTpOWCTBA M MPAKTHUYECKOE IPHUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAUIMHE, pajap,
paguonpuEMHHUK, TEIEBU30p, aHTeHHa, Teledon, CBU-meus.

Jlemoncmpayuu

OO6pazoBaHue U paclpoCTpaHEHUE MTONEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Koneobmromeecs Teno Kak HCTOYHHK 3BYKa.

HaOnronenue otpakeHust ¥ IPeIOMIICHHS] MEXaHUYECKUX BOJIH.

HaoGmronenne natephepeHunu 1 1uppakiiii MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HaGmronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOM U
4acTOTOM KOJIeOaHUH.

HccnenoBanne CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPaXXEHUE, IIPEIIOMIIEHHUE,
noyisspu3ans, nudpaxius, nHTEpEepeHIHs.

Tema 3. Onmuka

['eomeTpuueckas ontuka. IIpsmMonuHENHOE pacnpoCTpaHEHUE CBETa B
ogHOpoAHOU cpexe. Jlyd cBera. ToueyHbIi ICTOYHUK CBETA.
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OTtpaxkeHue cBera. 3aKOHbI OoTpaxkeHus cBeTa. [locTpoeHne n3o0paxxeHui B
IIJIOCKOM 3€pKaje.

[Tpenomiienue cBeTa. 3aKOHBI ITpeIOMIIEHUs cBeTa. AOCOIIOTHBIN TTOKa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. IIpenenpHbli yroa MoJHOTO
BHYTPEHHETO OTPaKEHUS.

Hucnepcus ceeta. CrnoxkHblil coctaB Oenoro cBera. LIBerT.

Cobuparomire 1 paccerBarolye JuH3bl. ToHKas JinH3a. DOKYCHOE pacCTOsTHUE
M ONTUYECKas cuja TOHKOW JuH3bL. [locTpoeHne n300pakeHuil B coOMparomux u
pacceuBaronX JruH3ax. PopMysia TOHKOU JIMH3BL. Y BEJIMUYEHHE, 1aBAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH FEOMETPUUYECKON ONTUKHU.

BonnoBas onrtuka. HWuTepdepenuuss cBera. KorepeHTHbIE HCTOYHHKH.
YcnoBuss HaOMIOAEHUS MaKCUMyMOB M MHUHUMYMOB B HHTEp(EpPEHIIMOHHON
KapTHHE OT JIBYX CHH(}a3HbIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. JludpakiuoHHas pemérka. YCIOBHE HaOIIOICHUS
IJIaBHBIX ~MAaKCMMyMOB TIpM  MAaJ€HUM MOHOXPOMAaTHYECKOro CBeTa Ha
JU(PAKLIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckne yCTpoOWCTBA M NPAKTHUYECKOE MPUMEHEHWE: OYKH, JIyIa,
¢doroanmnapar, NPOEKIMOHHBIN ammapaT, MHUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PPAKIIUOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpssMONMHEWHOE pacCIpOCTPaHEHUE, OTPAKEHUE M INPEIIOMIICHHE CBETA.
OnTuyeckue mpruodOpHI.

[TonHOE BHYyTpEHHEE OTpakeHUE. Moieslb CBETOBOA.

HccnenoBanue cBOMCTB M300paXKeHU B JTMH3AX.

Moaenn MUKpPOCKOIIA, TEIECKOIIA.

Habmonenue unrepdepeHnnu cBera.

Habmronenune nudpakiuu cBera.

HaGmronenue nucnepcuu cBera.

[lonydenue cnekTpa ¢ MOMOIIBIO IPU3MBL.

[Tonyyenue cekTpa ¢ MOMONIbI0 JUPPAKLIUOHHON PEIIETKH.

Habnroaenue nonsipusaiyu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3mepeHne nokasaresis NpeoMIICHUs CTEKJIA.

HccnenoBanrie cBOMCTB M300paXKeHU B JTMH3AX.

HaOnronenue nucnepcuu cBera.

Pazges 6. OcHOBBI cieIHAJIbHOM TEOPUH OTHOCHTEIbHOCTH
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[ 'paHUIBI TPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel criennaibHOM
TEOPUU OTHOCUTEIIBHOCTH: MHBAPUAHTHOCTh MOAYJISI CKOPOCTH CBETa B BaKyyMe,
MIPUHITUIT OTHOCUTEILHOCTH DUHINTEHHA.

OTHOCUTENBHOCTh OJIHOBPEMEHHOCTU. 3aMEMJICHUE BPEMEHU U COKPAILICHHE
JUTUHBI.

DHeprus U UMNYJIbC PENITUBUCTCKON YaCTUIIBI.

CBs13b MaccChl € SHEPrUEN U UMITYJILCOM PEISATUBUCTCKOW YaCTULIBI. DHEPIruUs
MOKOS.

Pazgen 7. KBanToBasi pusuka

Tema 1. Dnemenmovt K6AHMOBOU ONMUKU

®oronsl. opmyna [1nanka cBsi3u 3Heprur GOTOHA C €r0 YaCTOTON. DHEPrus
U UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue Gororpdexra. Onpitel A. I'. CToneroBa. 3aKOHBI
dborodddekra. YpaBHenue DiHmTeHa 111 porodrddexra. «KpacHas rpaHuna»
dboTorddexra.

Jasnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHUECKOE JICUCTBHUE CBETA.

TexHuueckue YCTpONCTBA M MPAKTHUYECKOE NPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTUMK, COTHEUHAS OaTapes, CBETOIUO.

Jlemoncmpayuu

®otor(pdeKT Ha YCTAaHOBKE C IIMHKOBOMU IJIACTUHOM.

HccnenoBanre 3ak0HOB BHeMIHEro ¢hoTo3ddexra.

Ceeroauop.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pe3epdopma mo paccesHHio o -94acTHIIL.
[ImanerapHas Mmogmens aroma. lloctynater bopa. U3nydyenue wm mnornomnieHue
(GOTOHOB MpU MEepexo/ie aToMa C OJHOTO YPOBHS SHEPruM Ha Jpyroil. Bunuel
cnekTpoB. CIEKTp YPOBHEW dHEPTUU aTOMa BOJOPOIA.

BonnoBbie cBoiicTBa yactull. Bosnsl 1e bpoitnsa. KopryckynsipHO-BOJIHOBOM
JTyau3M.

CHNOHTAaHHOE U BBIHYKJICHHOE U3 TyUYCHHE.

TexHudeckre yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIIEKTPaJbHbBIN
aHanu3 (CIEeKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jlemoncmpayuu

Monens onsita Pesepdopna.

OmnpeneneHue JUIMHBI BOJIHBI J1a3epa.
HabGnronenue TMHeHYaThIX CIEKTPOB U3ITYUECHHUS.
Jlazep.

CrpaHuua 17 ns 32



Yuenuueckuii sxkcnepumenm, nabopamopnusie pabomul

HaOnronenue inHe4aToro cCuekTpa.

Tema 3. Amommnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIIUE CJOKHOCTh CTpPOEHUS sAnpa. OTKpbITHE
pamuoakTuBHOCTHU. OnbITH Pe3epdopaa o onpeaeneHuio coctaBa paguoakTUBHOTO
m3nyuenns.  CpoiictBa  ambda-, Oera-, ramMMma-us3nydeHus.  BiusHue
PaaMOaKTUBHOCTH HA )KUBBIE OPTaHU3MBI.

OTtkpbiTHE TIpOTOHA W HeWTpoHa. HykioHnHas monens snpa ['eitzenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sijgpa. M30Tomnsl.

Anbda-pacnaz. DNEKTPOHHBIM W MO3UTPOHHBIM Oera-pacman. ['amma-
M3JydyeHue. 3aKOH paAu0aKTUBHOIO pacnaja.

DHeprusi CBSI3M HYKJIOHOB B sifipe. Snepubie cuibl. [{edexT macchr sapa.

S nepHble peakuuu. JleneHue u CUHTES s1Iep.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoGiemMbl U TEPCHEKTUBHI
AIEPHOUN YHEPTETUKU. DKOJOTUUECKUE ACTIEKTHI SIICPHON IHEPTETUKHU.

DneMeHTapHble YacTullbl. OTKPBITHE MTO3UTPOHA.

MeTto1b1 HAOIOICHUS ¥ PETUCTPALIUU SJIEMEHTAPHBIX YaCTHII.

®dyH1aMeHTanbHbIe B3auMoJieicTBUs. EMUHCTBO u3nueckoil KapTUHBI MUpA.

TexHu4eckne yCTpOMCTBA M IPAKTUUECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Busnbcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TUrK MOHU3UPYIOIIUX YACTHIL.

Yyenuueckuii sxcnepumenm, 1abopamopvie pabonul

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

Pa3znen 8. JieMeHTHI ACTPOHOMUM U ACTPOPUIUKH

Ortanbl pa3BUThs acTpoHomuu. [IpukinaaHoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMMH.

Bun 3Bé3aHoro Heba. Co3Besnus, sipkue 3BE3MbI, IJIAHETHI, UX BUIUMOE
JBIDKCHUE.

Conneynas cucrema.

Comune. ConHeuHass akTUBHOCThb. Mcrtounuk sHeprun CoyHIA W 3BE3I.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpalbHBIM Kilacc —
CBETHUMOCTBY». 3BE3/bl TJIaBHOM TMOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJABHOW MOCJIENOBATENbHOCTH. BHYyTpeHHEe cTpoeHue
3BE31. COBpEMEHHBIC MPEJACTABICHUS O MPOUCXOXKACHUU U 3BOIoIMK CoJHIa U
3BE3/1. DTambl )KU3HU 3BE3].

Mineunbiii Ilyte — Hama I'amaktuka. Ilonoxkenue u aBwxkeHue CosiHIA B
lNanaktuke. Tunsl ramaktuk. Pagroranaktuky U kBazapbl. YEpHBIE IBIPHI B siApax
rajakTHK.
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Bcenennas. Paciiupenne Beenennoit. 3akon Xa06sa. Pazberanue rajiakTuk.
Teopus bonpmoro B3psiBa. PeMKTOBOE U3ITyYEHHUE.

Macmrabnas crpykrypa Beenennoit. MetaranakTuka.

Hepeménnbie mpoOiemMbl aCTPOHOMUMU.

Yuenuuecxkue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCMOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH ISl OTPE/IeNICHUsI TI0JIOXKEHUSI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1us CeBepHOro NoJylapus U ipKue 3BE3/bI.

Hab6monenus B Teneckon JlyHsl, mnanet, Mneunoro Ilytu.

O0o01maroIee MOBTOPEHHUE

Ponpr ¢u3uku W acTpOHOMUHM B DKOHOMHUYECKOM, TEXHOJOTHYECKOMH,
COIMAJIEHOM M ATUYECKOM cpepax NeaTeTbHOCTH YeJI0BEKa, POJIb U MECTO (DU3UKU U
aCTPOHOMHH B COBPEMEHHOW HAYyYHOUN KapTHHE MHpPA, poJib (U3HUUECKON TEOPUH B
dbopMHpOBaHUU MPEACTABICHUN O (PU3UUECKON KapTUHE MHUpaA, MECTO (DU3UUECKOI
KapTUHBI MHpPa B OOIIEM psly COBPEMEHHBIX  €CTECTBEHHO-HAay4YHBIX
MPEJICTABICHUN O IPUPOJIE.

MexnpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHs B 11 kitacce ocyiecTBIsieTCs C
YYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OHOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Meswcnpeomemnvie nonsamusi, CBSI3aHHbIE C WU3YYEHHUEM METOJIOB HAy4YHOTO
MO3HAHUSA: SIBJIEHWE, HAy4YHBIA (pakT, TUMOTe3a, (hU3WdecKas BEIMYHMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEIb, U3MEPEHHUE.

Mamemamuka: pelIEHHE CUCTEMbl YpPAaBHEHUM, TPUTOHOMETPUUYECKHUE
(YHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJECTBO, BEKTOPBI U UX MPOCKIHUH HA OCH KOOPIAWHAT, CIIOXKECHHUE BEKTOPOB,
MIPOU3BOHBIC DJEMEHTAPHBIX (DYHKIUH, MPU3HAKU MOAO0OUS TPEYTOJIHHUKOB,
OTIpeJIeJICHHE TUIOIIAIN TIIOCKUX PUTYp U 00BhEMA Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoJieOaTelbHbIC
JBUKEHHS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUE
paJaraly Ha )KUBbIC OPTraHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJI, KPUCTAILUTMYECKAS] CTPYKTYypa TBEPIBIX
TEJI, MEXaHW3Mbl 00pa30BaHUS KPUCTALTUYECKON PEIETKH, CTIEKTPATIbHBIN aHAN3.

l'eocpagpua: wmarHuTHBIE TIONMIOCA 3€MJIM, 3aJIeKd MarHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKA3aHUE 3EMJIICTPSCCHUIA.

Texnonocusa: NUHUAKA DJJIEKTPOINEpENAd, TEHEPATOP IEPEMEHHOTO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAA I€4Yb, paaap, pPaJAUONPUEMHHUK, TEIEBU30D,
anTeHHa, tenedoH, CBYU-meub, NMpOEKIMOHHBIN amnmapar, BOJOKOHHAs ONTHKA,
coJiHeYHas Oarapes.
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IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUA NPOI'PAMMBI 110
®OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OGPA3OBAHUA
OcBoenue yueOHOro mnpeamera «@Pu3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BbIii YPOBEHB) JOJKHO OOECIEUUTHh JTOCTUKEHUE CIIETYIOIIUX
JUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbBIX PE3YJIbTATOB.
JIMYHOCTHBIE PE3YJIBTATBI
JIn4HOCTHBIE pe3ybTaThl OCBOCHHS ydeOHOro mpenamera «Dusukay T0mKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3UIUEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHHMX  YOEXKICHHI, COOTBETCTBYIOIIMX
TPAIUIMOHHBIM I[IEHHOCTSIM POCCHMCKOIro OOIIECTBa, PACIIMPEHUE KU3ZHEHHOIO
OMbITA W OMbITA JAEATEILHOCTUA B MPOILIECCE peaiu3allid OCHOBHBIX HANpaBJICHUN
BOCIIUTATEJIbHOW JI€SITEIbHOCTH, B TOM YHCJIE B YACTH:
1) rpamaaHCKOro BOCIIMTAHMS
c(hOpMUPOBAHHOCTh TPAXKIAHCKOMN MO3ULIMKM 00YyYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHCKOTO OOIIECTBA;
OPUHATHE  TPAAUIIMOHHBIX  OOIIEUETIOBEUYECKUX T'YMAHHUCTHYECKUX U
JEMOKPATHYECKUX LIEHHOCTEN;
TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpPECax rpa)kJAaHCKOTro
oOLIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUHN B 00pa30BaTEIbHON OpraHU3aluy;
YMEHHE B3aUMO/ICIICTBOBATH C COLIMATIbHBIMU HHCTUTYTaMH B COOTBETCTBUHU C
X QYHKIUSIMHA U HAa3HAYCHHUEM;
TOTOBHOCTh K TYMaHUTAapHOMN U BOJOHTEPCKOMN AEATEIbHOCTH;
2) IaTPUOTHYECKOTO BOCTIMTAHMS:
c(OpPMHPOBAHHOCTh POCCUHUCKOMN IPakIaHCKON MAEHTUYHOCTH, NAaTPUOTU3MA;
IIEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHXKCHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;
3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSI:
c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;
CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHWUS,
OPUEHTHUPYSCh HA MOPaJbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTHA YYEHOTO;
OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMYMBOTO Oy IyIIEro;
4) 3CTeTHYECKOT0 BOCTIMTAHMA:
ACTETUYECKOE OTHOIIICHHE K MUPY, BKIIFOYasi SCTETUKY HayYHOTO TBOPUYECTBA,
npucymero pusnueckoi Hayke;
5) Tpy10BOT0 BOCIIHTAHUS:
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UHTEpEC K pa3iuuHbiM cdepaM MpoPeCcCUOHATBHOU NEATeIbHOCTH, B TOM
YHCJIC CBSI3aHHBIM C (PU3UKOW M TEXHUKOW, YMEHHE COBEPIIAaTh OCOZHAHHBINA BHIOOP
Oynymie mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIacTH
(bU3UKN HA IPOTSHKEHUU BCEH JKU3HU,

6) 3K0JI0rHYecKOro BOCIIMTAHUS

c(hOpMUPOBAHHOCTh 3SKOJIOTMYECKOM KYJIBTYpPhl, OCO3HAHHUE TIJIO0ATBLHOIO
XapakTepa dKOJIOTHUECKUX MPpoO0jIeM;

IUIAHUPOBAHUE U OCYIIECTBICHUE JICUCTBUIA B OKPYKAKOIIEH Cpelle Ha OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

paclIMpeHue ONbITa AECATEIIBHOCTA HKOJOTMYECKOM HAIMpPABICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 0 (DU3UKE;

7) HEHHOCTH HAYYHOT0 TIO3HAHUSI:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHs GU3UIECKON HAYKHU;

OCO3HAHUE LEHHOCTM HAy4YHOW JEATEIIbHOCTH, TOTOBHOCTH B MPOILECCE
U3y4deHUs1 GU3HKHU OCYIIECTBIISTH MPOSKTHYIO U UCCIIE0BATEIIbCKYIO IEITEIbHOCTh
WHJVMBUAYAJIBHO U B TpYyMIIE.

METANPEIMETHBIE PE3YJIbTATbBI
Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUA
ba3oBble jornueckue aeiicTBus:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIM3UpPOBaTh  MpoOsieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LEJIH JIeITeIbHOCTH, 33JaBaThb MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,

BBISIBJISAITH ~ 3aKOHOMEPHOCTM W MPOTHUBOPEYMSI B  PacCMaTPUBAEMBIX
(bUBUYECKUX SIBICHUSX;

pa3pabaTpiBaTh IUTAH PEIICHHUS] MPOOJIEMBI C yYETOM aHAM3a UMEIOIIUXCS
MaTepUaJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JIESITEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIIEICTBUIN JEATEIbHOCTH;

KOOPJAUHUPOBATH U BHITIOJIHATH PAOOTY B YCIOBUSX PeaIbHOT0, BUPTYAJIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIILUICHHUE MPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBble ncciienoBarejbcKkye 1eMCTBHUA.

BJIAJICTh HAYYHOM TEPMHUHOJOTUEH, KIIOYEBBIMU MOHATHUSMHM M METOAAMHU
(bu3NYEeCcKOi HayKH;

BIIAJICTh HABBIKAMU y4e€OHO-HCCIICIOBATEIBCKON M MPOSKTHOM NEITeTbHOCTH
B 00sact (pU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IMOUCKY
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METO/IOB peuieHusl 3ajay (U3MYECKOro COJEpkKaHUs, TPUMEHEHUIO Pa3IMYHBIX
METO/I0B [T03HAHHS;

BJIAJECTh BHJIAMHM JEATEIBHOCTH IO IOJIYYEHUIO HOBOIO 3HAaHUS, €ro
UHTEPIIPETALNY, MPEOOPa30OBAHUIO U NPUMEHEHHIO B Pa3jIMYHbIX Y4eOHBIX
CUTYalLMsIX, B TOM YHCJIE IPU CO3/IaHUU YUEOHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBJISITh [IPUUMHHO-CJICJCTBEHHBIE CBSI3M M AaKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TMUIOTE3Y €€ PEeLICHUs], HAXOAUTh apPTYMEHTHI JUIsl J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IAPAMETPBl U KPUTEPUU PEILICHNUS;

aHAIM3UPOBATh IIOJYYEHHBIE B XOJE PEIICHHs 3aJa4d pe3yJIbTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYJIHUPOBATh COOCTBEHHBIE 3aJadyd B 00pa3oBaTEIbHOMN
JeSITeIbHOCTH, B TOM YHCJIE€ IPU U3YYEHUH (DUBHKY;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

yMETh MEPEHOCUTh 3HaHWA N0 (uU3MKe B MNPaKTUYECKYI0 00JacTh
KU3HEIEATEIbHOCTH;

YMETbh MHTEIPUPOBATH 3HAHUA U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEH, PEJIaraTb OPUTrHHAJIbHBIE TTOAXO0/IbI U PEIICHNUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, IOy CKAIOIIKE albTePHATUBHBIC PELICHHUS.

Pabora ¢ undpopmanmeii:

BJIAJE€Th HABBIKAMHU MOJy4YeHHs] UHPOpMauuu (PU3MUECKOrOo COAEpPKaHUS U3
VMCTOYHHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBJISATh IIOWCK, AHAJM3,
CUCTEMAaTU3aLMI0 M HHTEPIpeTalui0 MHPOPMAlMU pa3IMYHBIX BHJIOB U (PopMm
IPEICTaBICHNUS;

OLICHMBATh JIOCTOBEPHOCTh UH(POPMALINU;

UCIIONB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M  KOMMYHHKAI[MOHHBIX
TEXHOJIOTUH B PELICHWH KOIHUTHBHBIX, KOMMYHUKAaTUBHBIX U OpraHU3allMOHHBIX
3aJa4 ¢ COOII0IEHNEM TPEOOBaHUM IPrOHOMUKH, TEXHUKU 0€30I1aCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX M AITHYECKUX HOPM, HOPM HUH(MOPMAIMOHHOU
0e301acHOCTH;

cO3/aBaTh TEKCThl (PU3UYECKOIO COACpPXKAHUSA B Pa3IUYHbIX (PopMarax c
y4€TOM Ha3zHaYeHUsI HHPOPMAIIUHU U LEJIEBONU ayJUTOPHH, BHIOUpPAs ONTUMAIbHYIO
(dbopMy npeacTaBIeHUS U BU3yau3allUu.

KoMmyHMKaTHBHBIE YHMBeEpPCAJbHbIe Y4eOHbIe 1eiiCTBHSA:

OCYUIECTBJIATH OOIICHNE HA YPOKax (PU3UKHU U BO BHE-YPOUHOU I€ATEIBHOCTH;

pacrmo3HaBaTh MPEANOCHUIKM KOH(PIUKTHBIX CHUTyallMd M CMAT4arth
KOH(IIUKTHI;

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOUYKY 3PEHHS C MCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;
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MOHUMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW U UHAUBUIYaTbHOMN
paboTHI;

BBIOMpATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHHM C yd4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJI€HA KOJIJIEKTUBA;

NpPUHUMATh  II€IM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BLIBATH WU
KOOPJIWHUPOBATh JCHUCTBUSA MO €€ JIOCTHXKEHUIO: COCTAaBIIATH IUIAH JCHUCTBUU,
pacnpenensaTh poid € YYETOM MHEHHHM YYaCTHHUKOB, OOCYX JaTh pE3yJbTaThl
COBMECTHOU pabOThI;

OIICHMBATh KAYECTBO CBOETO BKJIAJIa M KAXKIOTO yYaCTHUKA KOMaH/IbI B OOIIHIA
pe3yNbTaT 1Mo pazpaboTaHHBIM KPUTEPUSIM;

npejJiaraTb HOBBIE TPOEKTHI, OLEHMBATh UJEHU C TO3UIUHA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKOW 3HAUUMOCTH;

OCYILECTBJISITh MO3UTUBHOE CTPATETMYECKOE TOBEICHHE B Pa3IUYHBIX
CUTYaLMSIX, TPOSIBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATUBHBIM.
PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranuzamnus:

CaMOCTOSATEIILHO OCYIIECTBIISTh MO3HABATEIBbHYIO NEATEILHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYJIUPOBATH
COOCTBEHHBIC 3a]1aUH;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX W KauyECTBEHHBIX
3aJ1ay, MJIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEU U MPENOYTEHUN;

JIaBaTh OLICHKY HOBBIM CHUTYAaLUSIM;

pacuMpsITh paMKH y4eOHOT0 MpeaMeTa Ha OCHOBE JTMYHBIX MPEITOUYTCHHI;

JienaTb OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OIICHUBATh IPHUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO DJPYAUIMU B 00JIaCTH
(bU3UKH, MOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYPHBIM YPOBEHbD.
CaMOKOHTPOJIb, S)MOLIMOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsiM, BHOCUTh KOPPEKTHUBBLI B JIESITEIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB IESIM;

BIAJCTh HABBIKAMHM  TO3HABATENBbHON  pedJeKcuM KaK  OCO3HAHUS
COBEpIIAEMbIX JEHUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJIbTaTOB U
OCHOBAHMUI;

WCIIOJIB30BaTh MPUEMBI peIIeKCUU IS OLIEHKH CUTYyalluH, BEIOOpa BEPHOTO
pelieHus;

YMETh OIIEHMBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHHUS 10 HUX
CHUIKEHHUIO;
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NPUHUMATh MOTHBBI W apryMEHThl JPYTUX TPU aHalIu3e pe3yJbTaToB
JEATEIIbHOCTH;

MPUHUMATH Ce0sl, TOHUMAsi CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

IPUHAMAaTh MOTHBBI M apryMEHTbl JPYTUX @PU aHaJIU3€ pe3yJbTaTOB
JIESATENbHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKH.

B npouecce nocTrKeHU TUYHOCTHBIX PE3YJIBTATOB OCBOEHHUS POTPAMMBI IO
busuke IS ypOBHS CcpeaHero oOmero oO0pa3oBaHHS Y  00y4aromuxcs
COBEPILICHCTBYETCS AMOLMOHAJIbHBIN HUHTEIUIEKT, MPEANO0IararoIni
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHMSI, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE YMOIIMOHAIHLHOE
COCTOSIHUE, BUJICTh HAMPABICHUS PA3BUTHUS COOCTBEHHOW AMOITMOHAIILHON CQEpHI,
OBITH YBEPEHHBIM B ce0e;

CaMOPETYJMPOBAHUS, BKJIIOYAIOUIETO CaMOKOHTPOJb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIIOCOOHOCTh aJanTUPOBATHCI K
HYMOIMOHAIILHBIM U3MEHECHHSIM U TIPOSIBIISITh THOKOCTH, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEW MOTHBAlIMM, BKJIIOYAIOIIEH CTPEMIICHUE K JTOCTUKECHUIO LIENIH U
yCIIEXy, ONTHMM3M, WHUIIMATUBHOCTb, YMEHHE IEHCTBOBATh HMCXOIs W3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIENH CIOCOOHOCTh MOHUMATh AMOIIMOHAILHOE COCTOSTHUE
JPYTUX, YYUTBIBaTh €ro TMPU OCYIIECTBICHUU OOIIEHUS, CIOCOOHOCTh K
COYYBCTBHIO U CONIEPEKUBAHMUIO;

COILIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIOCOOHOCTh BHICTPAUBATH OTHOIIICHMUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TPOSBIISITH HHTEPEC U Pa3peliaTb KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATHI

K koniry o6yuenus B 10 kiacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y 00YUAIOIINXCS YMEHUM:

JEMOHCTPHUPOBATh Ha MpUMEpax poiib U MeCTO (GU3NKKA B (OPMHUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBl MHUpPaA, B PA3BUTUU COBPEMEHHOM TEXHUKHU H
TE€XHOJIOTUH, B MPAKTUYECKON IE€ATEIbHOCTH JIOIEH;

YUUTBIBATh TPAHUIBI TPUMEHEHUS W3YyUYEHHBIX (U3HUYECKUX MOJIENeH:
MaTepualibHas TOYKa, HHEpIMaIbHAs CUCTEMa OTCUéTa, aOCOJIFOTHO TBEPAOE TEIO,
WJICATBHBIN Ta3, MOJEIHN CTPOCHHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MPU PEIICHUH (PU3NUECKHUX 3a]1a4;

pacrno3HaBath (puU3MUYECKHe sIBICHUS (TIPOILECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISPHO-KMHETUYECKOW TEOPUU CTPOCHMSI BELIECTBA U
ANEKTPOJIUHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHENHOE IBUKEHHUE,
CBOOOJIHOE TIAZICHUE TEJ, JBMIKEHUE MO OKPYKHOCTH, MHEPIIHS, B3aUMOJICHCTBHUE
Ten, nuddysusi, OPOYHOBCKOE JIBUKEHUE, CTPOCHUE KHUIAKOCTEH M TBEPIBIX TElI,
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U3MEHEHHE O00BhEMa Tel MpU HarpeBaHUUW (OXJIAXKICHUH), TEIUIOBOE PaBHOBECHE,
WCIIApEeHHE, KOHJCHCAIMS, IUIABIICHHE, KPHUCTAILIM3AIUs, KHUIICHHE, BJIAXXHOCTH
BO3/IyXa, MOBBHIIICHUE JIABJICHHS Ta3a MPU €ro HarpeBaHWHM B 3aKPBITOM COCYJIE,
CBSI3b MEXKYy NapaMeTpaMU COCTOSIHUS ra3a B H30IpOIleccax, dEKTpHU3alus Tel,
B3aUMOJICHCTBUE 3aPsAI0B;

ONHCHIBATh MEXAHWUYECKOE JBIKCHHE, WCIONB3Ys (DU3UUECKUE BEIIMUWHBI:
KOOpJIMHATA, TYTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIBC TeJla, KHHETHYECKasi DHEePrus, MOTCHIIMAIbHAS YHEPrUsi, MEXaHUYeCKas
paboTa, MeXaHWYECKas MOINHOCTh;, IIPH OMNHCAHWU TMPABHUIHHO TPAKTOBATH
(UBUYECKHIT CMBICT HCHOJIB3yEeMbIX BEIWYUH, UX OOO3HAUYCHHS U €IUHUIIBI,
HaXOJUTh (OPMYJIbI, CBA3BIBAIOIINE NAHHYIO (U3UYECKYIO BEIMYHUHY C JIPYTUMU
BEJIMYNHAMH;

OMHUCHIBATh M3yYCHHBIC TEIUJIOBBIC CBOMCTBA TN M TEIUIOBBIC SBIICHUS,
UCIIONB3Ysl (U3MUYeCKue BEIMYMHBI: JaBJIGHHE Ta3a, TeMmIleparypa, CpeaHss
KHHETHYECKas SHEPIrus XaOTHYECKOTO JBIKCHUS MOJICKYJI, CpEIHEKBaApaTHIHAS
CKOPOCTh MOJICKYJI, KOJWYECTBO TEIIOTHI, BHYTPEHHSS JHEprus, pabora rasa,
KO3(PhUIIMEHT TOJIe3HOTO JACHCTBHS TEIUIOBOIO JIBUTATENSA; IPH ONKMCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUN CMBICH HCHOJb3yEMbIX BEJIMYMH, WX
o003Ha4YeHUS] W CIUHMIBI, HAXOAUTh (POPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(bUBUYECKYIO BETUYUHY C IPYTUMHU BEJIMUMHAM;

OIHMCHIBATh M3YYCHHBIC AIICKTPUUYCCKUE CBOMCTBA BEIIECTBA M DJICKTPHUCCKHE
sBIICHUS (TIPOIIECCHI), UCTIONIB3YS (PU3NUYECKUE BETUYMHBI DJICKTPUUCCKUI 3apsi,
AIEKTPUUYECKOE TOJIe, HAMPSHKEHHOCTD TOJIS, TMTOTEHIIUAJ, PA3HOCTh MOTCHIINAJIOB;
NpU  OINHCAHUU TPABWIBHO TPAKTOBAaTh (DU3UYECKUN CMBICI HCHOJb3yEMBbIX
BEeIIMYMH, WX OOO3HAYCHHWS W CIWHMIIBI; yKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIINE
JTAaHHYI0 (PU3UYECKYIO BETUYNHY C APYTUMHU BETUYHMHAMH,

aHAJIU3UPOBATh (PU3UYCCKHE MPOILECCHl U SBICHUS, HUCIOIL3YS (PU3HYECCKUC
3aKOHBI U MIPUHIIMIBL: 3aKOH BecemupHoro tsarotrenus, |, |1 u Il 3akonsr HetoToHa,
3aKOH COXpaHEHUS MEXaHWYECKOW DSHEPruH, 3aKOH COXPaHEHUS HMITYJIbCa,
MPUHITUI CYTICPIIO3UIIMKA CHJI, TIPUHITUIT PABHOMPABUS WHEPIHAIBHBIX CHUCTEM
oTcu€Ta, MOJEKYIIPHO-KHHETHUYCCKYI0 TEOPUIO CTPOCHUS BEIECTBA, Ta30BBIC
3aKOHBI, CBSA3b CPEIHEH KMHETUYECKON DHEPTUU TETUIOBOTO JIBMIKEHUS MOJICKYJI C
a0COJIIOTHOM TeMIlepaTypou, MEePBbIN 3aKOH TEPMOJMHAMHUKHU, 3aKOH COXPAHEHUS
AIIEKTpUYECKOro 3apsiia, 3akoH KyloHa, mpu 3TOM pasanyaTh CJIOBECHYIO
(GOpMYTUPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BHIPAKECHHWE W yCIIOBUS (TPaHMIIBI,
00J1aCTH) IPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC PUHITUIIBI JEHCTBUS MAIIUH, MPUOOPOB U TEXHUUSCKUX
YCTPOMCTB; pa3inyaTh yCIOBHUS WX 0€30MaCHOTO MCIOJIB30BAaHUS B MOBCEIHEBHOM
JKU3HU;
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BBITIOJIHATh JKCIEPUMEHTHI [0 MCCIECAOBAHUIO (DU3UYECKUX SIBJICHUN W
MPOILIECCOB C HCIMOJb30BAHUEM MPSIMBIX M KOCBEHHBIX HM3MEPEHUM, MpPU 3TOM
dbopmyIHpoBaTh MpoOIEMy/3a/1a9y U THIIOTE3y YUeOHOI0 SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEJI0KEHHOTO 000pYI0BaHMs, MPOBOJAUTDH OMBIT U (POPMYIHPOBATH
BBIBOJIBI;

OCYIIECTBIIATh MPSMbIC M KOCBEHHBIC M3MEPCHUS (PU3NUECKUX BEIHYUH, TIPH
ATOM BBIOMpPAaTh ONTUMAJBHBIA CIIOCOO0 M3MEPEHUS! U HCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJIEIOBaTh  3aBUCHUMOCTH  MEXKIY  (U3MUECKHMMH  BEJIUYMHAMH  C
UCIIOJIb30BAaHUEM TPSIMBIX HM3MEPEHUM, MPU 3TOM KOHCTPYUPOBATh YCTAHOBKY,
(bUKCHUPOBATH PE3YJIbTATHI MOTYUYCHHON 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BUJIC
TabnuIl 1 TPaQUKOB, JACJIaTh BHIBOJBI 110 PE3yJIbTaTaM UCCIIEIOBAHMS;

coOI01aTh MpaBmiia 0€30MaCHOr0 TPyJa MPHU MPOBEJACHUU HMCCIEIOBAaHUMN B
pamMKax ydeOHOTrO OHKCIIEPUMEHTa, Yy4eOHO-HCCIIEIOBATENbCKON W MPOEKTHOU
JIEATEIIbBHOCTU C HUCIIOJIb30BaHUEM H3MEPUTEIIbHBIX YCTPOUCTB U J1a0OPATOPHOIO
o0opynoBaHUs;

pemiath pacy€THBIC 3a7a4yd C SIBHO 3aJaHHOM (U3MUECKOW MOJIEINbIO,
UCIOJIb3Ys (PU3UYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4u
BBIOWpATh (DPU3UYECKYIO MOJEINb, BBIACHITh (PU3NUYECKUE BEIUYUHBI U (POPMYIIHI,
HEoOXoauMble Jisi €€ pelleHHs, TPOBOJUTh PACUEThl U OLEHUBATH PEATbHOCTH
MOJIY4YE€HHOT'0 3HaYeHUsI (PU3UUECKON BEIUUUHBIL;

pelnaTh KAYECTBEHHBIE 33/1a4: BBHICTPAUBATh JIOTUYECKU HEPOTUBOPEUUBYIO
LEMOYKY PACCYKJIECHHM C OMOpOM Ha HM3y4YEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
bu3nuecKue IBIEHUS;

MCIIOJIB30BaTh MPHU PELICHUH YU€OHBIX 33/1a4 COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUU [IJISl TOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALUN U TPEACTaBICHUS
y4eOHONH ¥ HAy4YHO-TIOMYJSIpHOW WHGOPMAIMK, TOJTYYEHHON W3 Pa3IMYHbIX
MCTOYHUKOB, KPUTHUYECKH aHAIU3UPOBATH MOJTy4YaeMyt0 HHPOPMAILIUIO;

MIPUBOJUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKHU, O0BSICHEHHE MTPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKU
1 TEXHOJIOTHUI;

HCITIOJIB30BATh TEOPETUICCKUE 3HAHUSI 110 (PU3HUKE B TIOBCETHEBHOM KU3HU TS
oOecrieueHus: OE30MAaCHOCTH TPU OOpaIlleHUH ¢ TPUOOpaMU U TEXHHUUYECKUMU
YCTPOMUCTBAMM, JJIsi COXPAHEHUS 3OPOBbSI M COOJIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEJICHUS B OKPYKAKOLIEN Cpelie;

paboTaTh B TIpyNme C BBHIIOJIHEHUEM pA3JIMYHBIX COIMAJIBHBIX POJEH,
IUIAHUPOBATH pabOTy TPYIIbI, PalMOHATBHO paACHpEAeNiaTh OO0S3aHHOCTU U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYAlMsIX, aJICKBATHO OLICHUBATh
BKJIaJ] KQXKJIOTO U3 YUYACTHUKOB I'PYIINBI B PEIICHUE pacCMaTPUBAEMOM MPOOIEMBI.
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K koniry o0yuenus B 11 kiacce npeiMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIOIITIXCSI YMEHUIN:

JIEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTO (GU3NKKA B (OPMHUPOBAHUU
COBPEMEHHOW HAy4YHOH KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTUM, B MPAKTUYECKOW AEATENBHOCTH JIOJEH, IEJIOCTHOCTh M €IUHCTBO
(u3HYECKON KapTUHBI MUPA;

YUYUTBIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJICIeH:
TOYEUHBIN ANEKTPUUECKUN 3apsl, JIyd CBETa, TOUCUHBIN UCTOUYHHUK CBETA, SiJAECpHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sipa TMpHU perieHuu (PU3NYECKUX
3azay;

pacro3HaBaTh (pU3MYECKUE SIBJICHUS (MPOIECCh) U OOBSICHATh UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (DU3HKH: DJICKTPUUYECKASI TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUSl TOKA, B3aUMOJICHCTBUE
MarHuTOB, DSJIGKTPOMArHUTHasT WHAYKUUS, JEHCTBUE MArHUTHOTO TIOJdS Ha
MPOBOJHUK C TOKOM U JBIKYIIUHUCS 3apsii, JIEKTPOMArHUTHbIE KoJieOaHUS U
BOJIHBI, NPSIMOJIMHEWHOE pPACHPOCTPAHEHHE CBETA, OTPaXEHHE, IPEIOMIICHUE,
uHTeppepeHus, audpakuus W TOMSpPU3alUsS CBETa, JHUCIEPCUS CBETa,
dbotoanekTpudeckuii 3ghexT (hoTodrddhexT), CBeTOBOE AaBieHNE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aromMa BOJOPOJla, €CTECTBEHHAass W HCKYCCTBEHHas
Pa0aKTUBHOCTH;

OMUCHIBATh W3YUYCHHbIC CBOMCTBA BENIECTBA (AJIEKTPUUYECKUE, MATHUTHBIC,
ONTUYECKHUE,  JJEKTPUUYECKYI0  MPOBOJUMOCTb  PA3IUYHBIX  Cped) U
AIIEKTPOMArHUTHBIE SIBIICHUS (TPOIECCHI), MCHONB3YsS (U3UYECKUE BEIMYMHBIL:
ANEKTPUUECKUI 3apsijl, CUja TOKa, AJIEKTPUUECKOE HaNpsDKEHHE, JJIEKTPUUYECKOoe
COMPOTHUBJIEHUE, PA3HOCTh MOTEHUMAIOB, 3JIEKTPOJABIDKYLIAsl cuia, paboTa TOKa,
WHIYKIUST MarHUTHOrO moJjsi, cwia Awmmepa, cuwia JlopeHila, MHIyKTUBHOCTb
KATYIIKU, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO MOJIeW, MEPUOJ U 4YacToTa
KojeOaHuii B KoseOaTeIbHOM KOHTYpe, 3apsii M CHJla ToKa B IIpolecce
FapMOHUYECKUX OJEKTPOMATHUTHBIX KoJieOaHWi, (OKYCHOE pacCTOsiHUE U
ONTUYECKasl CHUJIa JIMH3bI, PU ONHUCAHWUU NPABUIBLHO TPAKTOBATH (PU3NUECKU
CMBICJI UCIIOJb3YEMbIX BEJIMYMH, HX OOO3HAYCHUS U €JAUHUIIBI, YyKa3bIBaTh
(bOpMyIIBI, CBS3BIBAIOIINE TAHHYIO (U3UUECKYIO BETUIMHY C APYTHMH BETUIHHAMMY;

ONKCHIBATh W3YUYEHHBIE KBAHTOBBIC SBJICHHUS M TMPOIECCHl, HCIOIb3YS
(bu3MYecKre BEIMYUHBI: CKOPOCTb 3JIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U
4acTOTa CBETA, YHEPIUs U UMITYJbC (OTOHA, IEPUOJ TIOJypacaia, SHEPIHs CBI3U
aTOMHBIX SIZIEp, TPU OMUCAHWW TPABWIBHO TPAKTOBATh (DU3WYECKUNA CMBICT
UCIIOJIb3yeMbIX BEJIMYMH, X OOO3HAYEHUS W €JIMHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONIME JAHHYI0 (U3MUECKYI0 BEJIMYMHY C JPYTMMH BeIWYMHAMU,
BBIYUCIISATh 3HAaUCHUE (PU3NUECKON BETUUUHBI;
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aHAJIM3UPOBaTh (PU3MYECKHE IMPOLIECCHl U SIBJICHUSA, UCIOJIb3Ys (PU3HUECKUE
3aKOHBI M NMPUHLHUINBL 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBLHOIO U MapaJIEILHOIO
COCOUHEHUSI IPOBOJHUKOB, 3aKOH J[xoyns—JleHma, 3aKOH BJIEKTPOMAarHUTHOU
WHYKIUHU, 3aKOH MPSIMOJIMHEHHOTO PacIpOCTPAaHEHUsI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEHHA Mg PoTtorddexra,
3aKOH COXPAHEHHUSI DHEPruH, 3aKOH COXPAHEHMSI MMITYJIbCA, 3aKOH COXPaHEHUs
AIIEKTPUUYECKOTO 3apsAJia, 3aKOH COXPAHEHHs] MAcCOBOIO 4YMcCiIa, MOCTynatsl bopa,
3aKOH PaJIMOAaKTUBHOTO pacmaja, MpHu 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAKEHHWE U YCIOBHS (TpaHUIBI, 00JIacTH)
MPUMEHUMOCTH;

OMPENENATh HAMPABJICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO TOJISI TPOBOTHUKA
C TOKOM, CUJIbl Amriepa u cuibl JlopeHua;

CTPOUTh U OIKMCHIBATh H300paKEHHE, CO3/1aBa€MOE€ IUIOCKHUM 3€pKajioM,
TOHKOMW JIUH30M;

BBITIOJTHATh JKCIEPUMEHTHI M0 MCCIECAOBAHUIO (HU3UYECKUX SIBJICHUN W
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX M KOCBEHHBIX HM3MEPEHUH: MpPU 3TOM
dbopmyHpoBaTh MpoOIEMy/3a1a9y U THIOTE3y Y4eOHOT0 SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEJI0KEHHOTO 000pyA0BaHUs, MPOBOJAUTH OMBIT U POPMYITHPOBATH
BBIBO/IbI;

OCYUIECTBJIATh MPAMbIE M KOCBEHHBIE M3MEPEHUS (PU3NUYECKUX BEIUYUH, TIPU
ATOM BBIOMpPaTh ONTUMAJBHBIA CIOCOO0 M3MEPEHUSI U HCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

MCCJIEI0BATh 3aBUCUMOCTHU (DM3UUECKUX BEIMYUH C UCTIOJIBb30BAaHUEM MPSIMBIX
U3MEpPEHUI: MpPU STOM KOHCTPYUPOBATH YCTAaHOBKY, (DUKCHUPOBATH PE3YIbTaTh
NOJIyYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOMUL U TpadUKOB,
JieJaTh BBIBO/JIBI MO pe3yJibTaTaM UCCIIEA0BaHNUS;

coOI0IaTh MpaBmiia 0€30MacHOr0 TPyJa MPU MPOBEJACHUU HMCCIEIOBAaHUN B
paMKax y4eOHOro »SKCIEpUMEHTa, Y4eOHO-UCCIIeNOBATEIbCKOW U IMPOEKTHOM
JESATENBHOCTH C MCHOJb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M J1A0OPATOPHOIO
o0opynOBaHUs;

pemarb pacyéTHblEe 3aJauyd C SIBHO 3aJaHHON (PU3MYECKOM MOJIENbIO,
UCTIONB3YS (PU3HUecKHe 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAIM3a YCIOBHS 3a7aun
BBIOWpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3UUYECKHE BEIUYUHBI U (POPMYIIHI,
HEeoOXoauMble Jisi €€ pelleHHs, TPOBOJUTh PAaCUEThl U OLEHUWBATH PEATbHOCTH
MOJIY4Y€HHOT0 3HaYeHUsI PU3UUIECKON BEIMUUHBIL;

penaTh KAYECTBEHHBIC 33/1a4: BBICTPAUBATh JIOTUYECKU HEPOTUBOPECUUBYIO
LEMOYKY PACCYKJIECHHN C OMOpOM Ha HM3y4YEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
busnyecKkue BICHUS;
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MCIIOJIB30BaTh MPHU PELICHUH YUE€OHBIX 33/1a4 COBPEMEHHbIE HH(POPMAIIMOHHBIC
TEXHOJIOTUU [IJISl TOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALUU U TPEACTaBICHUS
y4eOHOH ¥ HAy4YHO-TIOMYJSIPHOW WHGOPMAIMK, TOJTYYEHHON W3 Pa3IMYHbIX
MCTOYHUKOB, KPUTHUYECKH aHAIM3UPOBATH MOJTyYaeMyto HH(pOpMaIIHIO;

OOBSACHATHh TPUHLMUINBI JEHCTBUS MAalIWH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3anuyaTh yCJIOBUSI UX 0€30MaCHOIO MCIOJIb30BAaHUS B MOBCEIHEBHOM
KU3HU;

MIPUBOINUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKHd, B OOBSICHEHHE IMPOIIECCOB OKPY’KAIOIIETO MHpA, B PAa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

HCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCEIHEBHOM KU3HU ISl
oOecrieueHus OE30MACHOCTH TPU OOpaIlIeHUHd ¢ TPUOOpaMU U TEXHHUUYESCKUMHU
YCTPOWUCTBAMH, JJIsi COXPAHEHUS 3JIOPOBbSI M COOIIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEJICHUS B OKPYKAIOILIEH CpeJIe;

paboTaTh B TpyNNe C BBINOJHEHUEM Pa3JIMUHBIX COIUAIBHBIX POJIEH,
IJIAaHUPOBaTh palbOTy TPYIIbl, pPalMOHAIBLHO pacHpeiessiTh O0O0S3aHHOCTH U
IJIAHUPOBATh ACSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYACTHUKOB TPYMIIbI B PEIICHUE pacCMaTPUBAEMON MTPOOIIEMBI.
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TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJTACC

HaumenoBanu  KoiuuecTBO 4acoB

€ pas/iesioB U
n/ Bcer Konrpoabnsl IIpakTnueckn

TEM
0 e padoThI e padoThbl
NPOrpaMMblI

DJIEKTPOHHBIE
(uu¢posbie)
o0pa3oBaTejibHbIE

pecypchbl

Paznea 1. PU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUA

®usuka u
METOIBI bu6mmorexa [IOK
1.1 2 https://m.edsoo.ru/7f41bf7
HAy4YHOTO 2
MMO3HAHUSA =
Hroro mo pazneny 2
Pazgen 2. MEXAHUKA
bu6mmorekxa [{OK
2.1 Kunemaruka 5 https://m.edsoo.ru/7f41bf7
2
bu6mmorexa [IOK
2.2 JlunaMuKa 7 https://m.edsoo.ru/7f41bf7
2
3aKOHBI bu6mmoreka [IOK
2.3 CcOXpaHEHUS B 6 1 1 https://m.edsoo.ru/7f41bf7
MEXaHUKE 2
Utoro no pazneny 18

Pasnea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

OcHOBEHI
MOTTeKYIIAPHO- bu6mmoreka [IOK
3.1 . 9 1 https://m.edsoo.ru/7f41bf7
KHHETHYECKOM 9
Teopuun
OcCHOBBI bubmmorexa [{OK
3.2 TepMOIMHAMMK 10 1 https://m.edsoo.ru/7f41bf7
u 2
ArperaTHble
COCTOSIHUSA bubmmorexa [{OK
3.3 BemecTBa. 5 https://m.edsoo.ru/7f41bf7
da3oBbIe 2
MIePEXO0/IbI
Utoro no pazneny 24

Paznea 4. JIEKTPOJAUHAMUKA
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bu6mmorexa [IOK

C)
41 “HCKTPOCTATHE 10 1 https://m.edsoo.ru/7f41bf7
: 2
ITocTosiHABII
AIEKTPUIECCKUIN bubnuorexa [JOK
4.2 Tok. Toku B 12 1 1 https://m.edsoo.ru/7f41bf7
PasIMYHBIX 2
cpenax
Uroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE
KOJIMYECTBO
68 3 4
YACOB I1O
[TPOT'PAMME
11 KJIACC
No | HanMenopanme KoanuyecTBO 4acoB JIeKTPOHHbBbIE
(uudposbie)
n/ pasgeroBuTeM  Bcer Konrposbn  IIpakruyeck
oOpa3oBaTe/ibHbIE
I MporpaMmbl ] ble padoThI ue padoTbl
pecypchl
Paznen 1. JIEKTPOJANHAMUKA
MaruauTHOE ToJIe. bubmuorexa [JOK
1.1 DiexTpoMarHuTH 11 1 3 https://m.edsoo.ru/7f41c9
ast UHAYKIUS 7c
Hroro no paszneny 11
Paznea 2. KOJIEBAHUSA U BOJIHbBI
MexaHu4ecKkue u bu6mmoreka [IOK
2.1 >nIeKTpOMarHUTH 9 1 https://m.edsoo.ru/7f41c9
bI€ KOJICOaHuUs ic
MexaHnu4eckue u bubmuoreka [JOK
2.2  SIEKTPOMarHUTH 3) 1 https://m.edsoo.ru/7f41c9
bI€ BOJIHBI ic
but6mmoreka [{OK
2.3 Omnruka 10 3 https://m.edsoo.ru/7f41c9
ic
Uroro no pazneny 24

Paszea 3. OCHOBBI CIEIIMAJIBHON TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI
3.1 . 4 1
creqMaibHON

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c9
7c
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TEOpUHn
OTHOCUTEIILHOCTH

Hroro no paszneny 4

Pasznea 4. KBAHTOBAS ®U3UKA

OIEMEHTBI bu6mmoreka [JOK
4.1 xBaHTOBOM 6 https://m.edso0o.ru/7f41c9
OIITUKHU 7c
bubnuorexa [JOK
4.2 Crpoenue aToma 4 https://m.edsoo.ru/7f41c9
ic
bu6mmoreka [IOK
4.3 AtomHOE SIpO 5 https://m.edsoo.ru/7f41c9
7c
Hroro mo pazneny 15

Pazpea 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

DIIEMEHTBI

5.1 actpoHOMHU H 7
acTpou3uku

Uroro no pazneny 7

Pasnea 6. OBOBIIIAIOIIEE ITOBTOPEHHUE

6.1 Oo6o061aroee 4
HIOBTOPEHUE

Wroro no pazneny 4

PesepBHOE Bpems 3

OBUIEE

KOJIMYECTBO 68

YACOB I10

[MTPOIT'PAMME

bubmunorexa LIOK
https://m.edsoo.ru/7f41c9
7c

bubmuoreka [JOK
https://m.edsoo.ru/7f41c9
7c
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