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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo (usuke 6a30BOTO ypOBHS Ha YPOBHE CPEIHEro OOIIEro 0oO0pa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJIOKEHUH U TpeOOBaHMM K pe3yslbTaTaM OCBOEHHUSI OCHOBHOM
oOpasoBarenbHOl mporpammsbl, mnpeacTtaBieHHbix B GI'OC COO, a Takxke ¢ ydéToMm
denepanbHON paboueil mporpaMmbl BOCIIMTAHUS W KOHILICMIMHU TMPENOJaBaHUsA y4eOHOTO
npeamera «®dusnka» B oOpazoBaTenbHBIX opranu3auusx Poccuiickoii ®Denepanuu,
peaM3yIouMX OCHOBHbIE 00pa30BaTeIbHbBIE MPOTPAMMBI.

Copnep>xkanve mporpaMMbl 1Mo (U3MKe HarpaBieHO Ha (POpMUPOBAHHE €CTECTBEHHO-
HAay4yHOM KapTuHbl MHpa oOyuarommxcs 10-11 kmaccoB npu oOydeHuun ux (u3NKe Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-IESATEIBHOCTHOrO moaxona. [Iporpamma mo dusmke
cootBercTBYeT TpeboBaHusaM PI'OC COO K mIaHUpPyEeMbIM JIMYHOCTHBIM, IPEIMETHBIM H
MeTaIpeJMETHBIM PE3yJIbTaTaM 00yUeHHUs], a TAK)KE YUUTHIBAET HEOOXOJUMOCTh peau3aliu
MEXMPEAMETHBIX CBsI3el (PU3UKHU C €CTECTBEHHO-HAYYHBIMHM Y4eOHBIMH NpeaMeTamu. B Hel
ONpEACINAIOTCS OCHOBHBIE LENM M3ydyeHUs (U3MKM Ha YPOBHE CpPEIHEro OOLIEro
o0pa3oBaHMsl, IUIAHUPYEMBIE pe3yJbTaTbl OCBOCHHMS Kypca (DU3HKHU: JIMYHOCTHBIE,
MeTalpeIMETHbIE, IPEIMETHBIE (Ha 0a30BOM YPOBHE).

[TporpamMMma 1o (pu3mKe BKIIOYAET:

e IUIAHUpPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (M3MKH Ha 0a30BOM YpOBHE, B TOM

YHUCJIe MPEAMETHBIE PE3yIbTaThI 110 ToAaM OOydEHHS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rogaM oOy4eHwusl.

®du3rka Kak Hayka o HauOolsiee OOMIMX 3aKOHaX NPHUPOJBI, BBICTYNas B KayeCTBE
yu4eOHOro mpeaMeTa B LIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHUCTEMYy 3HaHUU 00
okpyxatomem mupe. HIKombHbIN Kypc PU3NKH — CHCTEMOOOPa3yIOIIHUi sl €CTECTBEHHO-
HAyYHBIX YYEOHBIX MPEAMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JI€XKAT B OCHOBE MPOLIECCOB
U SIBJICHUM, M3y4aeMbIX XUMHEH, Ouojorueu, pusznueckoil reorpadueidi U acTpOHOMUEH.
Hcnonp3oBaHne M aKTUBHOE MPUMEHEHHE (U3MUYECKHUX 3HAHHUM OmpenersieT xapakTrep |
pa3BUTHE pa3HOOOPA3HBIX TEXHOJOTHMH B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IMOJYYEHHUSI HOBBIX MaTE€pUaJIOB C 3aJaHHBIMHM CBOMCTBaMM W Jpyrux. M3ydeHue
(U3MKKM BHOCUT OCHOBHOHM BKJIaJ B (DOPMHUpPOBAHUE €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpA
oOyvarouuxcsi, B (pOpMHUpPOBAHUE YMEHUN NPUMEHSATh HAYYHbIA METOJ TMO3HAHWS MpU
BBIMIOJIHEHUH UMU YYEOHBIX UCCIIeI0BAaHUI.

B ocHOBY kypca (hM3UKHU IS YPOBHS CPEIHEr0 OOIIEro oOpa30BaHUs MOJOXKEH P
u7ieil, KOTOpble MOKHO PACCMaTPUBATh KaK MPUHIIUIIBI €r0 MOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEH KypC SIBISETCS JIOTUYECKH 3aBEPIIEHHBIM,
OH COAEPKUT MaTepHuall U3 BCEX pa3liesoB (PU3MUKH, BKIOYAET KaK BOIMPOCHI KIACCHUECKOM,
TaK U COBPEMEHHOU (PU3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUU C HEW MmaTepuasl Kypca (GU3MKu OOBEIUHEH
BOKpYT (puznueckux teopuil. Beaymum B kypce siBisieTcss GopMUpOBaHUE MTPEACTABICHHUM O
CTPYKTYPHBIX YPOBHSAX MaTE€PHUH, BEIIECTBE U MOJIE.



Hoes  eymanumapuzayuu. EE  peanusamuss  mpeimnosiaraeT — HCIOJb30BaHUE
IYMaHUTAPHOTO MOTEHIMANa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3U Pa3BUTHUS (PU3UKH C
pa3BuTHEeM OOIIecCTBa, a TakXKe C MHPOBO33PEHUECKUMHM, HPABCTBEHHBIMH U
HKOJIOTUYECKUMU TPOOIeMaMHu.

Hoes npuxnaonoii nanpasnennocmu. Kypc Gu3uMKM mpesamonaraeT 3HAKOMCTBO C
HIMPOKUM KPYTrOM TEXHUYECKUX W TEXHOJOTHYECKUX MPUIIOKEHUM W3YYEHHBIX TEOpUU U
3aKOHOB.

Hoes skonoeuzayuu peanusyeTcss MOCPEICTBOM BBEIAECHUS 3JEMEHTOB COJEpKaHUS,
MOCBSIIEHHBIX HKOJIOTHYECKUM MTPOOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHUEM
TEXHUKHU HM  TEXHOJOTMH, a Takke OOCYXJeHUs MpodJieM  palruOHAIbHOTO
PUPOAOTIOIH30BAHUS U SKOJIOTUYECKON O€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMU Kypca (PM3MKH Ha YPOBHE CPEIHEr0 O0IIero 0Opa3oBaHUs
ABIAIOTCS (pu3nueckue Teopun (popMUPOBaHUE MPEACTABICHUN O CTPYKTYpe MOCTPOCHUS
dusznyeckoil TeopuH, ponud (PyHIAMEHTAIBHBIX 3aKOHOB M TPHUHIIUIIOB B COBPEMEHHBIX
OPEICTaBICHUAX O NPHUPOJE, TpaHULAX MPUMEHUMOCTH TEOpUH, [UIsl ONHCAHMS
€CTECTBEHHO-HAYUHBIX SBJICHUH U MPOLIECCOB).

CHUCTEMHO-ACATEILHOCTHBIN TOAXO0 B Kypce (PU3UKHU peaqu3yercs MPEekJIe BCETo 3a
CYET OpraHU3alMM 3KCIEPUMEHTAIBHON JesTenbHOoCTH oOy4varommxcs. g 0a3oBoro
YpOBHSL Kypca (U3MKH — 3TO HCIOJIb30BAaHUE CUCTEMBbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIEPUMEHTOB U Ja00paTOPHBIX paboT, KOTOPHIE B MporpamMme Mo (pusuke o0beINHEHBI B
OoOLIMI CHHCOK YYEHHMYECKHUX MpPaKTHUYECKHX paboT. BelineneHue B yKka3aHHOM IE€peuHe
7ab0paToOpHbIX pabOT, MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBIIAETCS
y4aCTHHKaMU 00Opa30BaTEIbHOTO MPOLEcca HMCXOAS M3 OCOOCHHOCTEW IJIaHUPOBAHUS H
ocHaimienusi kabunera ¢usuku. [lpu 3ToM oOecreunBaeTcss OBJIaJCHHE OOYYAIOUTUMUCS
YMEHMUSIMH TPOBOJUTH KOCBEHHBIE M3MEPEHUsI, UCCIEI0BAaHUS 3aBUCHMOCTEH (pU3muecKkux
BEJIMYMH U MIOCTAHOBKY OTIBITOB IO TIPOBEPKE MPEI0KEHHBIX THIIOTE3.

Bonpiroe BHUMaHUE yneseTcsl PEelIeHUI0 PAacYE€THBIX M Ka4eCTBEHHBIX 3amad. [Ipu
3TOM JJIsl pacu€THBIX 3a/1ad MPUOPUTETOM SIBJISIFOTCS 33Ja4u C SBHO 3aJJaHHOW (U3HUECKOMN
MO/JIEJIbI0, TIO3BOJISIOIIME TPUMEHSATh U3yYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK W3 OJJHOTO
paszena Kypca, Tak U MHTETpUpPYys 3HAHUS W3 Pa3HbIX pa3zesioB. [ KauyecTBEHHBIX 3a/1ay
IPUOPUTETOM SIBIISIOTCS 3afaHus Ha OOBSCHEHHE MPOTEKaHUs (PU3UYECKUX SBICHUNA H
MPOIIECCOB B OKPYXkKAIOIIEH KU3HH, TpeOytolne BbiOopa (U3NYECKOM MOJIETH ISl CUTYyalluu
IPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa.

B cootBerctBun ¢ TpeboBanusimu PI'OC COO k maTepuanbHO-TEXHUYECKOMY
obecrnieueHno yueOHOro mporecca 0a30Bblil ypoBeHb Kypca (U3UKKM Ha YPOBHE CPEIHETO
o0111ero o0pa3oBaHus JOJKEH U3Y4aThCsl B YCIOBUSIX MPEAMETHOrO KabuHeTa (PU3UKU UK B
YCIOBUSIX HMHTETPUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAy4YHOTO IMKIa. B
kaOuHere (U3MKM JOJDKHO OBITh HE0OXoaumoe JabdopaTopHOE OOOpYJAOBaHUE IS
BBIMOJHEHMsI YKa3aHHBIX B MporpamMme Mo (U3MKE YYEHHMUECKHX MPaKTHUYECKHX paboT u
JEMOHCTPALIMOHHOE 000PYyI0BAHHUE.



JleMoHCTpaliMoHHOE 000py/I0BaHHE (OPMUPYETCS B COOTBETCTBUU C MPUHIIMIIOM
MUHHUMAJIbHOM JOCTaTOYHOCTH U 00€CIEYMBAET MMOCTAHOBKY MEPEUUCIECHHBIX B MPOTrpaMMe
10 (U3HUKE KITFOYEBBIX IEMOHCTPAIMH JIJIS1 MCCIICIOBAHUS U3y4aeMbIX SIBJICHHUH U MPOIIECCOB,
AMIIUPUIECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHHYECKUX MTPUMEHEHHUH.

JlabopaTopHoe 000py0BaHUE /ISl YUCHUUYECKHUX MPAKTUUECKUX paboT GopMUpYETCs B
BU/JIC TEMAaTUYECKUX KOMILUIEKTOB U 00€CIeunBaeTcs B pacy€Te OJHOI0 KOMILUIEKTa Ha JIBYX
oOyuvaronuxcs. TemaTndyeckue KOMIUIEKTBI JaOOPATOPHOTO OOOPY/IOBAHUS IOJKHBI OBITH
MIOCTPOEHBI HA KOMITJIEKCHOM HCIIOJIh30BAaHUN aHAJIOTOBBIX M ITU(POBBIX MPUOOPOB, a TAKKE
KOMITBIOTEPHBIX H3MEPHUTENBHBIX CUCTEM B BUE ITUGPOBBIX JTAO0PATOPHIA.

OCHOBHBIMHU HEJIIMH U3y4eHUs PU3UKHU B 0011eM 00pa30BaHUU SBIISIFOTCS:

dbopMHUpoBaHUE HUHTEpPECAa U CTPEMJICHUS] OOY4YaloIMXCSd K HAYYHOMY M3YUYEHHUIO
MPUPOJIbI, PA3BUTHE UX UHTEUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEACTaBICHUH O HAYYHOM METOJIE TO3HAHUA W (OPMHPOBAHUE
HCCIIEIOBATENbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;

dbopMHUpOBaHHE HAYYHOTO MHPOBO33PEHMSI Kak pe3yjbTaTa H3yUYCeHHUs OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

dbopmupoBaHUE€ yMEHUN OOBICHATH SBICHUS C MCIOJB30BAHUEM (PUBHUECKUX
3HAHUW U HayYHBIX JJOKA3aTEIbCTB;

dbopMHpoBaHUE TPEACTAaBICHUNH O podau GU3UKKA Uil Pa3BUTUS  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHne 3THX 1efield 00ecreurBaeTCsl pelIeHHeM CIISAYIONIUX 3a/1ad B Ipoliecce
U3y4eHUs Kypca (U3UKU Ha YPOBHE CPETHET0 O0IIero o0pa3oBaHus:

NpUOOpPETEHUE CHUCTEMBl 3HAaHUK 00 OOMmMX (PU3HUECKUMX 3aKOHOMEPHOCTSIX,
3aKOHaXx, TEOPHSIX, BKJIFOYAs MEXaHUKY, MOJIEKYJISIPHYIO (du3uKy,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKU;

bopMHpOBaHUE YMEHUI MNPUMEHATh TEOPETUUYECKUE 3HAHUS JUIsl OOBSICHEHUS
bu3NUeCcKuX SABJICHUA B TMPUPOJE M [JISl NPUHITHS NPAKTUYECKUX PpELIEHUH B
MMOBCEIHEBHOM KU3HH;

OCBOCHHE CIOCOOOB pEIICHUs Pa3IUYHBIX 337ad C SBHO 3aJIaHHON (HU3MYECKOM
MOJIEJIbIO, 3a/ay, IOAPA3yMEBAIOLIUX CaMOCTOSITENIbHOE CO37aHue (HU3NUEeCKOn
MOJENH, AIEKBATHOMN YCIOBUAM 3a/1a4H;

NOHMMaHUE (PU3MYECKUX OCHOB M MPUHIIMIIOB JIEUCTBHUSI TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKHX ITPOLIECCOB, UX BIMSIHUSA HA OKPYXKAIOLLYIO CPELY;

OBJIAJICHAE METOJAaMU  CAMOCTOSITEIbHOTO  IUIAHUPOBAHMS W MPOBEACHUS
bu3MUeCKUX  HKCIIEPUMEHTOB, aHalu3a MW  HUHTEepHpeTauuu  uHdopmanuuy,
ONPEIEIICHNS TOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

CO3JJaHUE YCJIOBUW [JJIsi Pa3BUTUS YMEHHM MPOEKTHO-UCCIEAOBATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH.



Ha u3ydenue ¢usuku (6a30BbIli YPOBEHb) Ha YPOBHE Cpe/IHEr0 00I11ero oopa3oBaHuUs
otBoauTcs 136 yacos: B 10 kinacce — 68 yacoB (2 gaca B Henento), B 11 kiacce — 68 yacos (2
yaca B HEJIEII0).

[Ipennaraemeiii B mporpamMMe 1o (GU3NKe MEPEUYCeHb JTaOOPATOPHBIX M MPAKTHYECKHUX
paboT sABISETCS PEKOMEHIOBAHHBIM, YUHUTEh JCNIAeT BBHIOOP MPOBEICHHS 1a00paTOPHBIX
paboT ¥ OIBITOB C YYETOM MHIUBHyATbHBIX OCOOCHHOCTEH 00YyJarOIIUXCSl.



COJEPXAHUE OBYUYEHUA

10 KITIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®usuka — Hayka 0 npupojae. HayuHble METOABI MO3HAHUSA OKpY’Karomero mupa. Ponp
HKCIIEPUMEHTA U TEOPUH B TIPOIIECCE MO3HAHMS MPUPOJIBI. DKCIIEPUMEHT B (PHU3HUKeE.

MopenupoBanue (U3MYECKUX SBICHUHW U  TpolieccoB. HayuHple THIOTE3HI.
dusnyeckue 3aKOHbI U TEOpUHU. ['paHUIEI TPUMEHUMOCTH (U3UYECKUX 3aKOHOB. [IpuHITMI
COOTBETCTBHS.

Ponp u mecto ¢u3uku B (pOpMHUPOBAHMH COBPEMEHHOM HAYYHOW KapTUHBI MHpa, B
MPAKTUYECKOMN JEATEIBbHOCTH JIFOJEH.

Jlemoncmpayuu

AHanorosbie 1 I_II/I(l)pOBBIe HN3MCPUTCIIBHEBIC HpI/I60pI>I, KOMIIBIOTCPHBIC JATYHUKH.

Pa3pgen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanndeckoe ABMWKEHHE. OTHOCUTEIIBHOCTh MEXaHHWYECKOro ABHKeHHs. Cucrema
orcué€ra. Tpaekropus.

[lepemernienne, cKOpocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTb) U YCKOpPEHHUE
MaTepUaIbHON TOYKH, UX MPOCKIIMA HA OCU CUCTEMBbI KoopAuHAT. ClI0KEHHUE MepeMelieHUuH
Y CIIO)KEHUE CKOPOCTEU.

PaBHOMEpHOE U paBHOYCKOPEHHOE NMPSMOJIMHEHHOE ABIKEeHHE. ['padriku 3aBUCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, TyTH U TIEPEMEIIESHUS MaTEPUaTbHON TOUKH OT BPEMEHHU.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuueitHoe nBukeHUE. JIBH)KEHHE MATEPUAIBHOW TOYKHA IO OKPYXKHOCTH C
IIOCTOSTHHOM IO MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHAsE CKOpPOCTh. llepuon u
yacToTa oOpaienus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckue yCTpPOWCTBA U MPAKTUYECKOE NPUMEHEHHE: CIUIOMETP, JABUKCHUE
CHapsII0B, LICTIHBIE U PEMEHHBIC TIEPEIayuu.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETa, MILTIOCTPAIUS KHUHEMATUUECKUX XapaKTEPUCTUK JIBUIKEHUS.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tamenne Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HabGmronenue nBmkeHus Tena, OpOIIeHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHHO.

N3mepenne yckopeHusi CBOOOIHOTO TaACHHUS.

HamnpagieHue CKOpOCTH P ABUKEHUU 110 OKPYKHOCTH.

Yuenuuecxuii sxcnepumenm, i1abopamoptvle pabomol

N3yueHrie HEpaBHOMEPHOTO JIBH>KEHUS C LETIBIO ONPEeTIEHNUS] MTHOBEHHON CKOPOCTH.



HccnenoBanre  COOTHOLIEHUS  MEXAY  MOYTSIMH, NPOWICHHBIMM  TEJIOM  3a
MOCJIE0OBATENbHBIE PAaBHBIE MPOMEXKYTKH BPEMEHH IPU PAaBHOYCKOPEHHOM JIBHDKEHUU C
HAa4aJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yuyenue ABMKEHUS Tesa, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunuun otHOcutenbHOCTH [‘amunesa. Ilepeii 3akoH Hperotona. HHepruanbHbIC
CHUCTEMBI OTCYETA.

Macca tena. Cuna. IlpuHuun cynepno3unuu cwi. Bropoit 3akon HeroToHa miis
MaTepualibHOW TOUKU. TpeTuid 3akoH HproTOHA 17151 MaTepuaIbHbIX TOUYEK.

3akoH BceMUpHOTO TAroteHus. Cuna tsoxectu. [lepBas kocMHuuecKas CKOPOCTb.

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

Tpenue. Buabl TpeHust (Mokosi, CKoabxkeHus, kaueHnus). Cuna tperusi. Cyxoe TpeHHE.
Cuna TpeHHs] CKOJbXEHUsT M cuia TpeHus: mnokos. Koabdumuent tpenus. Cuna
CONIPOTHBJICHUS MPU JBHKEHUU Tela B KUAKOCTU WJIIU Ta3e.

[TocTynarenbHOE U BpaliaTeabHOE JIBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT cuiibl OTHOCUTEIIBHO OCH BpauieHus. [linedo cumibl. YcCmoBUST paBHOBECHUS
TBEPAOTO TEA.

TexHndeckue yCTpOMCTBA M MPAKTHUYECKOE IPUMEHCHUE: NOAIIUIIHUKU, IBUXKECHUE
VCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBnenue nHepuuu.

CpaBHeHHME MACC B3aMMOJICMCTBYIOIINX TEIL.

Bropoii 3axkoH HeroToHa.

N3mepenue cuil.

CroxeHune CHIL.

3aBUCUMOCTH CUJIbI YIIPYTOCTH OT AeOpMalluu.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOIbEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VY cioBus paBHOBECHUS TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuyenue aBmKeHUs: OpycKa 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAOUIMX B NIPYKUHE U PE3UHOBOM
oOpa3iie, oT ux aedopMaliuH.

HccnenoBanue yCcioBUM paBHOBECUS TBEPIOTO TEJIA, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3akonvl cOXpaneHus 6 mexanuxe

NMnynbse MaTepualibHOM TOYKU (Tena), CUCTEMbl MaTepUaNIbHBIX Touek. Mmmylbce
CUJIbI K1 U3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAHEHUsI UMITYJIbca. PeakTUBHOE ABUKEHHUE.

PaGoTa cuiibl. MOIITHOCTH CHJTBI.



Kunernueckas sHeprusi MarepuajibHOi Touku. Teopema 00 M3MEHEHUN KUHETHYECKON
DHEPIHUU.

[TorenunansHast sHeprus. lloTeHuumanbHas »sHeprust ymnpyro aedOpMHUPOBAHHOMN
npyxuHsbl. [loTeHnnanpHas sHEprus Teaa BOJIU3U MOBEPXHOCTH 3E€MIIH.

[ToreHunanbHbIE U HEMOTEHIMANIbHBIE CUJIbl. CBS3b pabOThl HEMOTEHLUAIBHBIX CHUJI C
U3MEHEHUEM MEXAHMYECKOW HDHEPIrUM CUCTEMBI Te€J. 3aKOH COXPAHEHUS MEXaHWU4ECKOU
DHEPIHUN.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE TNPUMEHEHHE: BOJOMET, KONED,
IIPY>KUHHBIN IUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUs UMITYJIbCA.

PeaktrnBHOE BMXEHUE.

[lepexoq NOTEHIHATLHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii skcnepumenm, nabopamopusie padomul

N3ydeHne aOCOMIOTHO HEYNPYroro yjaapa ¢ NOMOLIbIO JBYX OJMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBsizu pabOThl CHIIBI C U3MEHEHUEM MEXaHWYECKOM PHEPruu Tejla Ha
IIpUMeEpE PACTHKEHUs PE3UHOBOIO JKI'yTa.

Paznen 3. MoJsiekyjsipuasi pu3nKa 1 TEPMOJIMHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TOJOKEHUSI MOJICKYJSIPHO-KHHETUYECKOM TEOpPHUM M KX  OINBITHOE
obocHoBanue. bpoyHoBckoe  aBmxkenue. Juddysusa. Xapakrtep — ABWKEHHS WU
B3aUMOJICUCTBUS YACTHI] BelIeCTBA. MOJ€M CTPOEHHUS ra30B, KUJIKOCTEN U TBEPJIBIX TN U
00BSICHEHHE CBOWMCTB BEIIECTBA HA OCHOBE ATUX Mojelieid. Macca W pa3Mepbl MOJICKYIL.
KosmuaecTBo BemnectBa. [loctossHHas ABoraspo.

TermnoBoe paBHoBecue. Temnieparypa u e€ usmepenue. llkana remmneparyp Llenscus.

Mopens uneanbHoro raza. OCHOBHOE YpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOpUHU
UJeaNbHOr0 Ta3a. AOCOJIIOTHAS TeMIlepaTypa Kak Mepa CpelHeld KUHETUYECKON SHepruu
TEIUIOBOrO JABWXKEHHs dvactul rasza. [llkama temnepatyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Knaneiipona. 3akoH [JansToHa. M3omponeccsl B HacaIbHOM Ta3e ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM  BeIIecTBa. ['paduyeckoe MPeACTaBICHHE HN30MPOIIECCOB:
u30TepMa, U30Xopa, u3odapa.

TexHruecKue ycTpoicTBa U MPaKTUUYECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, JOKA3BIBAIOIIME JUCKPETHOE CTPOCHHE BemiecTBa, (ororpaduu MoJeKym
OPraHUYECKUX COCAUHECHUM.

OnpiThl 10 MU PY3UN )KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.



Mogaens onbita llITepHa.

OMnBIThI, TOKA3bIBAOIIUE CYIIECTBOBAHUE MEXKMOJIEKYISIPHOTO B3aUMOICHCTBUSI.

Mopens, HILTIOCTPUPYIOIAas TPUPOLY AABIEHHUS ra3a Ha CTEHKHU COCY[a.

OneITHI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSHHSI HI€AJIbHOTO T'a3a, H30IPOLECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

Omnpenenenne mMacchl BO3AyXa B KJIACCHOM KOMHATe€ Ha OCHOBE M3MEpEeHH 00béMa
KOMHAThI, JABJIICHHUS U TEMIIEPATypPhl BO3AyXa B HEM.

HccenmenoBanre 3aBUCUMOCTH MEKTy TapaMeTpaMy COCTOSIHUSI Pa3peKEHHOTO rasa.

Tema 2. OcHosbl mepmoOUHAMUKU

TepMmoanHaMuueckas cucteMa. BHyTpeHHS S3HEPTUSI TEPMOAMHAMUYECKON CUCTEMBI U
cocoObl €€ wu3MeHenus. KomudectBo TemnoTrel U pabota. BHyTpeHHsia »Heprus
OJIHOATOMHOT'O MJEaJbHOIO rasa. Buapl Temonepenadn: TEIUIONPOBOAHOCTh, KOHBEKLMS,
U3JIydeHue. Y IeapHas TEIIOEMKOCTD BelecTBa. KOIM4ecTBo TEIIOThI PU TEILIONEpeaaye.

[lonsitue 06 agmabatHOM mpouecce. IlepBriii 3akoH TepmonuHaMuku. [IpuMeneHue
IEPBOr0 3aKOHA TEPMOJMHAMMKHU K u3ompoueccaM. ['paduueckas uHTepnperanus padoThI
rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpatumMocTh IPO1IECCOB B IPUPOIE.

TennoBble MammHbl. [IpUHUOMNBL JEWCTBHS TEIJIOBBIX MamuH. IIpeoOGpazoBanus
SHEPruM B TEIUIOBBIX MamMHax. KoadduuueHt nmonae3Horo NeHCTBUS TEIJIOBOW MAaIIMHBI.
[Mukn KapHo u ero ko3(p(PUIMEHT NOJE3HOrO JEHCTBUS. DKOJIOTMUECKHE IPOOJIEMBI
TEIUIODHEPT € TUKH.

TexHuyeckue ycCTpOWCTBA M MPAKTHYECKOE IPHUMEHEHUE: JIBUTATENb BHYTPEHHETO
Cropanusi, ObITOBOI XOJIOJUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW SHEpruM Tejla NMpU COBEPUICHUH PAaOOTHI: BBUIET MPOOKU M3
OYyTBUIKM TOJI ACHCTBUEM CXATOr0 BO3/yXa, HarpeBaHue 3(dupa B JaTYHHOU TpyOKe MyTEM
TpeHUs (BUACOIEMOHCTPALIMS).

M3MeHeHne BHYTpEHHEN 3HEPIrUU (TEMIIEpaTyphl) Tela NpH TEIIoNnepeaaye.

OmnbIT 0 aArabaTHOMY PacCUIMPEHUIO BO3yXa (ONBIT C BO3AYIIHBIM OTHUBOM).

Mogenu mnapoBoil TypOUHBI, JBUTATENsl BHYTPEHHErO CrOpaHHs, pPEaKTHBHOIO
JBUTATEIA.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepenue yaenpHOu TENI0EMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeutecmea. Pazoevie nepexoovl

[TapooOpa3oBanue u KoHAeHcauus. lcmapenne u kuneHue. AOCONIOTHAsT U
OTHOCUTENbHASA  BIAXHOCTh  BO3ayxa. HacellieHHbIi Tap. YaenbHas  TEIUIoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUSI OT AaBJICHHUS.

TBépnoe Tteno. Kpucrammmueckue u amopdHbie Tema. AHHU30TPONHS CBOMCTB
kpuctamwioB. JKuakue  kpuctasiel. CoBpemeHHble  Marepuansl. [lmaBneHue
KpUcTayuM3anus. Y aefbHas TerioTa miasieHus. Cyonumarus.
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VYpaBHeHUE TEII0BOTO OajaHca.

TexHu4eckre yCTpONCTBA M MPAKTUYECKOEC MPUMEHEHUE: TUTPOMETP U MCUXPOMETD,
KQIOPUMETP, TEXHOJIOTUU TIOJYYEHHS] COBPEMEHHBIX MAaTepuajoB, B TOM 4YHUCIE
HAaHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoliCTBa HACBIIICHHBIX apOB.

Kurnienue npy noHM>XKEHHOM J1aBJICHHUH.

CriocoObI M3MepeHus BIAXKHOCTH.

HaOnronenue HarpeBaHus U MIIABJICHUSI KPUCTAIUIMYECKOTO BEILIECTRA.

JleMoHCTpalus KpUCTaioB.

Yuenuuecxuii sxcnepumenm, i1abopamopvle pabomol

N3mepeHre 0THOCUTENBLHON BIIa)KHOCTU BO3AYXa.

Pasznea 4. JinekTpoamHaMuka

Tema 1. Inexmpocmamuxa

OnekTpu3anms Tel. OJJNEKTpUYECKUM 3apsna. JIBa Buaa HIEKTPUYECKUX 3aPsI0B.
[IpoBOAHUKH, IUANCKTPUKU U TOJYNPOBOAHUKHU. 3aKOH COXPAHEHUS SIEKTPUUECKOTO
3apsza.

B3aumoneiictBue 3apsnoB. 3akoH Kymona. ToudeuHbId 3IIEKTPUYECKHI  3apsil.
DnekTpudeckoe mnoje. Hanpsok€HHOCTh anekTpuyeckoro mosist. [IpuHuun cyneprno3uinuu
ANEKTpUUYECKUX noJieh. JInHNU HanpsHKEHHOCTH DJIEKTPUYECKOTO MOJIS.

PaGora cun »saekrpocrarnueckoro mnons. IloreHuman. Pa3HOCTH MNOTEHIMATIOB.
[IpoBOAHUKM W  JOUABJEKTPUKUM B  DIIEKTPOCTATHYECKOM moJie. [Iudnekrpuueckas
MPOHUIIAEMOCTb.

DnekTpoéMKoCcTh. KoHaeHCAaTOp. DIEKTPOEMKOCTD MIOCKOTO KOHIEHCATOPA. DHEpPrus
3apsKEHHOT0 KOHJEHCATOpa.

TexHuyeckue yCTpoucTBa M MPAKTUUYECKOE MPUMEHEHUE: 3JIEKTPOCKOI, JIEKTPOMETD,

AIEKTPOCTaTUYECKas 3a111Ta, 3a3€MJICHUE AIEKTPOIIPUOOPOB, KOHJIEHCATOP,
KONMPOBAJIbHBIN aIlapar, CTPYWHBIN IIPUHTED.
Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3auMopencTBre HaIEKTPU30BaHHBIX TEI.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DJIEKTpOCTaTHYECKAs 3alIUTA.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOI@AW IUIACTHH,
PACCTOSHUS MEXAY HUMU U JUIEKTPUYECKON MPOHULIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul
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N3mepeHne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwtii 21ekmpuyeckuii mok. Toku ¢ paznuunvix cpeoax

DNEeKTpUYECKU TOK. YCJIOBHUSL CYILIECTBOBAHMS DSJIEKTPUUECKOro ToKa. McTouHMKH
Toka. Cuna Toka. IlocTosHHBII TOK.

Hanpsbxenue. 3akon OMa 7151 ydacTKa LETH.

DIEKTpUUECKOE CONPOTHUBJIEHUE. VY nenpHOE CONPOTUBIICHUE BEILIECTBA.
[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEITMHEHUE TIPOBOIHUKOB.

PaGota snexkrpuueckoro Toka. 3akoH J[koyns—JIenra. MoOImHOCTh 3JIEKTPUUECKOTO
TOKA.

DNEKTpOJBMXKYIIAsA CHJIA U BHYTPEHHEE CONPOTHUBIIEHUE UCTOYHUKA TOKa. 3aKoH OMa
JUTSl IOJTHOM (3aMKHYTOM ) AnekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DNeKTpOHHAsT MPOBOJUMOCTb TBEPABIX METAIOB. 3aBUCUMOCTh COMPOTUBIICHUS
METAJJIOB OT TemmepaTypbl. CBEpXIpOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BaKyyMe. CBOMCTBA JIEKTPOHHBIX ITYYKOB.

[TonmynmpoBoguuku. CoOCTBEHHass W TMPUMECHAs MPOBOAUMOCTb TMOJIYIPOBOIHUKOB.
CoiictBa p—n-niepexoja. [lomynpoBoAHUKOBBIE PUOOPHI.

DJIEKTPUYECKAN TOK B PACTBOPAX M PaCIUIaBAX AJIEKTPOJUTOB. DJIEKTPOJIATHYECKAS
JTACCOLMALINS. DIIEKTPOIIHU3.

OnekTpudeckuid TOK B razax. CaMOCTOSITENbHBIA M HECAMOCTOSITEIBHBIN pa3psii.
Mounus. [1na3ma.

TexHuyeckue ycCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: aMIIEPMETP, BOJIBTMETD,
peocTar, HWCTOYHUKH TOKa, SJEKTPOHArpeBaTelIbHbIE MNPUOOPHI, 3JIEKTPOOCBETUTEIHHBIE
pUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIM MO, TEPMUCTOPHI U (OTOPE3UCTOPHI,
MOJIYTIPOBOJHUKOBBIN IHO/I, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepeHre Cuiibl TOKa U HaINpsHKEHUS.

3aBUCUMOCTh COMPOTHUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOIIAJU
MONEPEYHOr0 CEYEHUs U MaTepHaa.

CMemaHHOE COeIMHEHUE TPOBOHUKOB.

[Ipsimoe n3MepeHue 3MeKTPOABMKYIIEN criibl. KOPOTKOE 3aMBbIKaHKE TAIbBAHUYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBIICHMUSI.

3aBUCUMOCTh COMTPOTUBJICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psil U MPOBOJAUMOCTD BO3/1yXa.

OIHOCTOPOHHSISI TPOBOJIUMOCTD JIUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonuvl

N3ydeHne cMEmaHHOr0 COEIMHEHUS PE3UCTOPOB.

N3mepeHre 3IEKTPOABMKYIIEH CHJIBI MCTOYHMKA TOKA W €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaOmronenue amextposusa.
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MexnpeaMeTHbIe CBSI3H

Wzydenne kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce oCymecTBISIETCS C YYETOM
COJIepKaTeNbHBIX MEXIIPEAMETHBIX CBSI3ed C KypcaMu MaTeMaTHKH, OMOJOTHH, XHMHUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemuuvle nowsimus, CBSI3aHHBIC C U3yUYEHHUEM METOJIOB HAYYHOTO TIO3HAHMS:
SIBIICHUE, HAyYHBIN (DaKT, TUmore3a, pusndecKas BEIMYWHA, 3aKOH, TECOPUs, HAOIIOJICHNUE,
IKCIIEPUMEHT, MOJISTTUPOBAHKE, MOJICITh, U3MEPEHUE.

Mamemamuxa: pelieHUe CHUCTEMbl ypaBHEHUH, IWHEWHas ¢QyHKIuUs, mapabona,
runepOona, Ux rpaduKkd U CBOMCTBA, TPUTOHOMETpUYECKHE (YHKIUHU: CHHYC, KOCHHYC,
TAHTEHC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOXKIECTBO, BEKTOPHI M UX TMPOCKITUU
Ha OCH KOOPJHMHAT, CIIO)KCHHE BEKTOPOB.

buonocus: wmexaHnyeckoe JBW)KEHHE B KMBOM mpupoxae, auddysus, ocmoc,
TEIUIOOOMEH J>KMBBIX OpraHu3MOB (BHIBI TeIUIONEpeaaud, TEIUIOBOE paBHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B KUBOU MPHUPOJIC.

Xumus: JUCKPETHOE CTPOEHHE BEIIECTBA, CTPOECHHWE AaTOMOB M MOJIEKYN, MOJb
BEIIECTBAa, MOJISIpHAs Macca, TEIJIOBbIE CBONCTBA TBEPABIX TeJ, >KUJIKOCTEH U Tra3oB,
AIIEKTPUYECKHE CBOMCTBA METAIJIOB, AJIEKTPOJIMTUIECKAs TMCCOIMALINS, TaTbBAHUKA.

l'eoepaghus: BIAXXHOCTH BO3/1yXa, BETPHI, 0apoOMeTp, TEPMOMET.

Texnonocus: mpeoOpa3oBaHUE JBUKEHHH C MCIHOJIb30BAHUEM MEXAHU3MOB, YUET
TPEHUsI B TEXHMKE, IOJIIMITHUKY, UCIIONIb30BAHUE 3aKOHA COXPAHEHUSI UMITYJIbCA B TEXHUKE
(pakera, BOJOMET M JpYyrue), JBUTrAaTelb BHYTPEHHEIO CrOpaHus, MapoBas TypOuHa,
OBITOBOM XOJOIMIBHHUK, KOHAUIIMOHEP, TEXHOJIOTHH TMOJTYYCHHsS] COBPEMEHHBIX MaTEPHAJIOB,
B TOM 4YHCJI€ HaHOMATepUalOB, W HAHOTEXHOJOTHH, »JJICKTpPOCTaTHUYECKas 3alluTa,
3a3€MJICHHE DJIEKTPOIIPUOOPOB, KCEPOKC, CTPYMHBIA TNPUHTEp, 3JIEKTPOHArpeBaTEIbHbBIC
PUOOPHI, AIEKTPOOCBETUTEIBHBIE MPUOOPHI, FaTbBAHUKA.

11 KIIACC

Pa3znen 4. JaekTrpoauHamMuKa

Tema 3. Macnummnoe none. IneKmpomazHUMHAA UHOYKUUA

[TocTtostHHBIE MarHUTHL. B3auMoJencTBHE MOCTOSHHBIX MarHUTOB. MAarHUTHOE IOJIE.
Bekrop MarmuTHOM wWHAYKUMU. [IpuHOMO Cynepno3uiMM MarHUTHBIX Toded. JInHuum
MarHuTHOW UHAYKIUU. KapTuHa TUHUI MarHUTHON WHIYKIIMU TOJISI TOCTOSSHHBIX MarHUTOB.

MarnuTtHoe 1oJie MPOBOAHUKA ¢ TOKOM. KapTuHa JTUHUNM WHIYKIIMM MAarHUTHOTO TOJIS
JUTMHHOTO MPSIMOTO TIPOBOJIHUKA U 3aMKHYTOT'O KOJIBIIEBOTO MTPOBOIHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzanmoneicTBre NPOBOJHUKOB C TOKOM.

Cunia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOaynb W HampaBiieHUE. J[BUKEHHE 3apsiKCHHOM 4YacCTUIIbI B
OJIHOPOJHOM MarHuTHOM Tosie. Paborta cuibl JlopeHia.

SIBneHue HNEKTPOMAarHUTHOW MHIAYKUMU. [IOTOK BEKTOpa MAarHUTHOM WHAYKLIWH.

DNEKTPOJBIXKYIIASA CUJIa UHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOM MHAYyKIMK Dapajes.
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BuxpeBoe anekTpuueckoe mose. DJISKTPOABKYIAS CUJia UHAYKIUU B MPOBOJHUKE,
JBUKYIIEMCS TOCTYNATEJIbHO B OJJHOPOJAHOM MAarHUTHOM IOJIE.

IIpaBuiio Jlenna.

NHyKTUBHOCTD. SIBJIE€HNE CAMOMHAYKIIUU. DIEKTPOBIKYIIAS CHIIA CAMOUHIYKITUU.

DHeprusi MArHUTHOTO MOJISI KATYIIKK C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHu4ecknue yCTpOMCTBA M MPAKTUUYECKOE MPUMEHEHHUE: TOCTOSHHBIE MArHUTHI,
AJIEKTPOMArHUTHI, 3JEKTPOJIBUTATENb, YCKOPUTEIN 3JEMEHTAPHBIX YacCTHUILl, WHAYKIHMOHHAS
MeYb.

Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TTOJIS.

B3anmonenicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JlenictBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBeHME SIIEKTPOMAarHUTHON UHTYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTh  DJICKTPOABIKYIIEH CHJIBI HMHAYKIMH OT CKOPOCTH HW3MEHEHUS
MarHUTHOTO IIOTOKA.

SIBneHne cCaMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHne MarHuTHOTO MOJIsL KATYIIKH C TOKOM.

HccnenoBanue neicTBUA NOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMaAZHUMHbIE KOJ1€0AHUA

Konebarenbnas cucrema. CBOOOIHBIE MexaHWYEeCKHE KoJjiebaHus. ['apMoHmYeckue
kosneOanus. Ilepuoxn, uvacrora, ammiutyaa u ¢aza kosedaHuil. IIpyXUHHBIM MasTHUK.
MarteMaTuyeckuii MasiTHUK. YpaBHEHUE TrapMOHMUYecKuX KoneOanuil. IlpeBpaienue
SHEPrUM NPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbupiii koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJEOaHUS B HACATBHOM
KOJIeOATeIbHOM KOHTYype. AHAJOrusg MeXAy MEXaHMYECKUMH U 3JIEKTPOMarHUTHBIMU
koneOanusimu. @Dopmyna TomcoHa. 3akOH COXpaHEHUS DHHEPIUM B  HUJACAIBHOM
KoJie0aTeIbHOM KOHTYPE.

[IpencraBienne O 3aTyxalolUX KosieOaHUSX. BBIHYyXIEHHbIE MEXaHMYECKUe
kosieOanus. Pezonanc. BoiHy X A€HHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUSL.

[Iepemennbiii TOK. CHHYCOMIANBHBIA IMEPEMEHHBIM TOK. MOIIHOCTP NEPEMEHHOTO
TOKa. AMIIJTUTYJTHOE U IEUCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U HAMIPSKEHUS.
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Tpancpopmarop. IIpousBoacTBo, nepegavya u nNoTpedIeHUE IEKTPUUECKON IHEPTHUU.
DKOJIOTUYECKUE PHUCKH IIPU MPOU3BOJACTBE 3JIEKTpO’HEepruu. KynpTypa uCHOIb30BaHUs
AIEKTPOIHEPTUH B TOBCETHEBHOM KU3HU.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHUE: JJIEKTPUYECKHU 3BOHOK,
reHepaTop MEPEMEHHOr0 TOKa, TMHUU 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanrie  mapaMeTpoB  KoJjieOaTeNbHOM  CUCTEMbl  (NMPY>KUHHBIA WK
MaTeMaTHYECKUI MasSTHUK).

HaOnronenue 3atyxaromux KojieOaHuid.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6nronenue pesonanca.

CBOOOIHBIE AIIEKTPOMAarHUTHBIE KOJICOAHUSI.

OcuwinorpamMmbl  (3aBUCUMOCTH  CHJIBI TOKa M HAIMpPSOKEHHS] OT BPEMEHM) A
AJIEKTPOMArHUTHBIX KOJICOaHUM.

Pe3oHaHc npu mocienoBaTeNbHOM COEIUHEHHH PE3UCTOPA, KATYIIKU UHAYKTUBHOCTH
Y KOHJIEHCaTopa.

Mojenb JIMHUY 3TIEKTPONEPENAYH.

Yuenuueckuii sxcnepumenm, n1abopamopnsie padbonul

HccnenoBanue 3aBUCUMOCTU MEPUOJA MAJIbIX KOJ€OaHUW rpy3a HA HUTU OT JJIUHBI
HUTU U MaccChl rpy3a.

HccnenoBanre NEPEMEHHOrO TOKa B LENM M3 TMOCIEAOBATEIBHO COEAUHEHHBIX
KOHJIEHCAaTOpa, KaTYIIIK! U pe3UCTopa.

Tema 2. Mexanuueckue u 31eKmMpOMaZHUNHbLE 60JIHbL

Mexannueckue  BOJHBI,  yclioBHs  pacnpoctpaHeHus.  Ilepuon.  CkopocThb
pacmpocTpaHeHus U JyiMHa BoJHBL. [lonepeunbie u mpooibHbie BoJHBI. UHTEepdepeHims u
Tudpakiys MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CJIOBHS U3JIYyUEHUS SJIEKTPOMArHUTHBIX BOJIH. B3anmHas
opueHTanus BeKTopoB E, B, V B anektpomarautHoi BomHe. CBONCTBA 3JEKTPOMATrHUTHBIX
BOJIH: OTpaXCHHE, TpeJOMIICHUE, Mojspu3anus, audpaxius, uatepdepenus. CKopocTb
AJIEKTPOMArHUTHBIX BOJIH.

[IIxana >MeKTPOMAarHUTHBIX BOJIH. [IprMeHeHne IeKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHLMTBI paguOCBSI3U U TeNeBUAeHUs. Paqnonokanusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuyeckue yCTporuCTBa U MPAKTUUYECKOE TPUMEHEHHE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
yJIbTPa3BYKOBasl JUArHOCTHKA B TEXHHUKE U MEIAUIIMHE, pajap, PaAuoNpuéMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neys.

Jlemoncmpayuu

OO6pazoBaHue ¥ pacIpOCTPAHEHHUE TIOTIEPEUHBIX U TIPOJIOTBHBIX BOJIH.
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Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

HabGnronenue orpakeHus: M MpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Habmonenue narepdepeHnnu u nudpakiud MEXaHUYECKUX BOJH.

3BYKOBO pE30HAHC.

HabGnrogenue cBsi3M TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYJOM M YacTOTOM
KOJIeOaHMIA.

HccnenoBanre CBOWCTB AJEKTPOMATHUTHBIX BOJIH:  OTPAXKEHHUE, IPEJIOMIICHHE,
noJisipu3anys, 1udpaxius, HHTephepeHIIUA.

Tema 3. Onmuka

['eomeTpuueckas onrtuka. [IpsMoIMHENTHOE pacHIpOCTpaHEHHE CBETa B OJHOPOJHOM
cpene. JIyd cBeta. ToUeUHBIN UCTOYHUK CBETA.

OTtpakeHne cBeTa. 3aKOHbI OTpakeHHs cBeTa. [locTpoeHne n300paxeHuil B MIIOCKOM
3epKaje.

[Ipenomnenue cBeTa. 3aKOHBI MPEIOMJIEHUS] CBeTa. AOCONIOTHBIA MOKa3aTelb
npesnomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblil yroil MoJIHOr0 BHYTPEHHETO
OTPAKECHHUS.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. LBer.

CoOuparomyie U paccenBarome JuH3bl. ToOHKass nuH3a. POKYCHOE pACCTOSHUE M
onThyeckas cuja TOHKOW suH3bL. [locTpoeHne wu300pakeHHid B cOOMparOUIMX MU
paccenBarommx auH3ax. @opmysia TOHKOH JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

[Ipenespl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBas ontuka. WutepdepeHius ceta. KorepeHTHbIE HCTOUYHHKU. Y CIOBUS
HaOJIIOJICHUST MAaKCMMYyMOB M MHHUMYMOB B MHTEP(PEPEHIMOHHON KapTUHE OT JIBYX
cuH(}A3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakuvonHas peméTka. YciaoBue HAOMIONCHUS TIABHBIX
MaKCUMYMOB IPY NaJ€HUM MOHOXPOMAaTUYECKOTO CBETA Ha TU(PPAKLIUOHHYIO PEIIETKY.

[lonspuzamus ceera.

TexHudeckue ycTpoucTBa M MPAKTHYECKOE MPUMEHEHHE: OYKH, JIyma, (oToarmapar,
MPOCKITMOHHBIN armapaT, MHUKPOCKOM, TEJIECKOIl, BOJOKOHHAs OINTHKa, MU(paKIMOHHAS
pEIETKA, MOJIIPOULL.

Jlemoncmpayuu

[IpsiMmonMHEHOE pacHpOoCTpaHEHHE, OTPAKEHUE U MpesnoMieHue cBera. OnTudeckue
IPUOOPHI.

[TomHOE BHYyTpeHHEE OTpaxkeHre. Mojiesb CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUI B JIMH3aX.

Mogenu MUKpPOCKOIIA, TEJIECKOIIA.

HaOmronenue natepdepeHinm ceera.

Hab6mronenune nudpaxium crera.

HabGmronenne nucnepcuu cBera.

[Tonydyenue ciekTpa ¢ MOMOIIbIO TPU3MBI.
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[TonyueHue ciekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.
HabGnronenue nonsipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopuule pabomuol
N3Mepenue nokaszarens NpeioMIICHUS CTEKJIA.
HccnenoBanne CBONCTB M300paKEHUH B JIMH3AX.
HabGnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH
['paHnIIBI MPUMEHUMOCTH KJIACCUYECKON MeXaHUKH. IlocTynaTel ciennanbHON TEOpUH
OTHOCHUTEIIPHOCTH: HWHBAPUAHTHOCTH MOJYJS CKOPOCTH CBETa B BaKyyMe, IPUHLHII
OTHOCHUTEIBHOCTH DUHIITENHA.
OTHOCHUTENIBHOCTh OJTHOBPEMEHHOCTH. 3aME/JICHHE BPEMEHHU U COKPALLIEHUE JIJTUHBI.
OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.
CBs13b Macchl C SJHEPTUEN U UMITYJILCOM PEJIITUBUCTCKON YaCTULIBI. DHEPTHSI IIOKO.

Paznen 7. KanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonbl. Popmyna [lnanka cBsi3u 3Hepruu (QOTOHA C €ro 4YacTOTON. DHeprus u
UMITYJIbC (POTOHA.

OtkpeiTie u wuccnegoBanue Qorordpdexra. Omnbitei A. I'. CroneroBa. 3aKOHBI
dotorpdexra. VYpaBHenwe OiHmuTeriHa mua  ¢GoTtodddekra. «KpacHas rpaHuma»
dboTtoaddexra.

Hasnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHrYecKue yCTpOMCTBAa U MPAKTUUYECKOE MPUMEHEHHE: (POTOIIEMEHT, (POTONATUUK,
coJiHe4Has OaTapesi, CBETOJUO/I.

Jlemoncmpayuu

®doTo3dQdeKT Ha YyCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

Hccnenosanue 3akoHOB BHEMIHETO (oTOdh(DEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiThl Pe3epdopaa no paccesnuto o -yactuil. [Inanerapuas
mozenb aroMa. [loctynatel bopa. M3nyuenue u nornoueHue GOTOHOB MpH MEPEX0ie aToMa
C OJIHOTO YPOBHS DHEPTHM HA Apyrod. Bunbl cnektpoB. CHekTp ypOBHEW SHEpPruu atoma
BOJOpPO/IA.

BosHoBBIE cBOMCTBa yacTull. BomHbl ne bpoiia. KopnycKyisipHO-BOJIHOBOU yaIu3M.

CroHTaHHOE U BBIHYXICHHOE U3ITyUYECHHE.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIM aHaIu3
(CIeKTpOCKOII), Ja3ep, KBAHTOBBI KOMIIBIOTED.

Jlemoncmpayuu
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Mopens onbita Pezepdopaa.
Omnpenenenue JJIMHBI BOJIHBI JIa3epa.
HabGnronenue JImHeHyaThIX CIEKTPOB U3ITyUYEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul
HaOmronenue muHegaToro crekTpa.
Tema 3. Amomnoe sa0po
OKCIEpUMEHTBI,  JIOKA3bIBAIOIIME  CIOXHOCTb  CTpOoeHHs  sAnpa.  OTKpbITHE
panuoaktuBHOocTH. OmbiTel Pesepdopna mo ompeneneHuio cocraBa paalMoOaKTHBHOTO
uznyyeHus. CpoiicTBa anbda-, 6eTa-, raMMa-u3iydyeHus. BnusHue pannoakTUBHOCTH Ha
JKUBBIC OPraHU3MBI.
OTkpbiTHE TpoTOHA U HelTpoHa. Hyknonnas monens siapa ['eitzen6epra—lBaneHko.
3apsa sapa. MaccoBoe uuciio siapa. M3oTonsl.
Anb(a-pacnan. OJEKTPOHHBII M MO3UTPOHHBIA OeTa-pacman. ['amMma-u3TydeHUE.
3aKOH paJuOaKTUBHOIO pacnaja.
OHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.
Snepnbie peakunu. [lenenue u cuHTe3 Aaep.
Anepubiii peaktop. TepmosinepHblii cuHTe3. IIpoOnembl M MEPCHEKTHBBI SIEPHOM
DHEPreTUKU. DKOJIOTHYECKUE ACIIEKTHI SIACPHON SHEPTETUKH.
OnemeHTapHbIe YaCTULbl. OTKPBITHE MO3UTPOHA.
MeTob! HaOMIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.
@dyHaMeHTalbHbIE B3aUMOJEHCTBUA. EAMHCTBO PU3NUYECKON KapTUHBI MUPA.
TexHuyeckue yCTpOMCTBA W NPAKTHYECKOE TPUMEHEHHUE: JO3UMETp, Kamepa
Bunibcona, simepHbiit peakTop, aToMHas 6oM0a.
Jlemoncmpayuu
Cu€TurK MOHU3HUPYIOIINUX YACTHULL.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi
HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3znen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPUIMKH

Ortanel pa3BuTusg acTpoHomuH. lIpuknagHOe W MHUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMUH.

Bun 38é31H0T0 HeOa. Co3Be3aus, IpKHe 3BE3/bI, INIAHETHI, UX BUJIUMOC JIBHKCHUE.

ComHeunas cucTema.

Counnne. ConHeyHas akTUBHOCTh. Mcrounuk sHeprum CosHIa U 3BE3A. 3BE3MBI, UX
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpamma «CHEKTPaJbHBIA KJIACC — CBETUMOCTHY». 3BE3IIBI
IJIABHOM IIOCJIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETHMOCTBLY JUJIS 3BE3]] T'JIaBHOM
MocJe0BaTeNbHOCTU. BHyTpeHHee cTpoeHne 3BE3A. (COBpEMEHHBIE TMPEJICTABICHUS O
MPOUCXOXKIAECHUH U HBOJIOIMUA CONMHIA U 3BE3/1. DTAllbl )KU3HU 3BE3]I.
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Muineunsiii [IyTe — Hama I'anaktuka. [lonoxenue u nBuxenue ConHua B ['anmaktuke.
Turnbl raakTuk. PaguoranakTuku U KkBa3zapbl. YEpHBIE ABIPHI B Ipax raJIAKTHK.

Bcenennas. Pacmmpenune Bceenennoit. 3akon Xa60ma. Paz6eranue ramaktuk. Teopus
bonbmoro B3peiBa. PenukToBOe n3nydeHue.

Macirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HEBOOPYKEHHBIM — TJIa30M C  KCIOJIb30BAHHEM  KOMITBIOTEPHBIX
NPUJIOKEHUIN JJIsI ONpPENETCHUs TMOJ0KEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy:
OCHOBHBIE c03Be31usd CEeBEpPHOro MOJIyIIapHs U IPKHUE 3BE3MbI.

HaoGmronenus B Teneckon JIlyHsl, mutaneT, Mitednoro Ilytu.

O0o0marnee nOBTOpeHue

Ponp pusukm m acTpoHOMHHM B SKOHOMHYECKOH, TEXHOJIOTHYECKOW, COIMAIBHOU U
ATUYECKOU cdepax AesSTEIbHOCTH YEJIOBEKa, poJib U MeCTO (M3MKHM U aCTPOHOMHUHU B
COBPEMEHHOM HAay4YyHOW KapTHHE MHUpa, poJib (Quanyeckod Teopuu B GHOPMHUPOBAHUU
MpeacTaBlIeHu 0 PU3NYECKO KapTUHE MUpPa, MECTO (PU3UUECKONW KapTUHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEICTABICHUN O IPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢uszuku 6a30BOT0 ypoBHA B 11 Kjacce OCYIIECTBISIETCS € y4E€TOM
COJIepKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€d C KypcaMd MAaTeMaTHKH, OWOJIOTHH, XHUMHH,
reorpauu U TEXHOJIOTHH.

Meorcnpeomemnvle nonsamus, CBI3aHHbIE C U3YYEHHEM METOJIOB HAYYHOTO MO3HAHUSA:
SBJICHUE, HAy4YHbI (akT, rumoresa, pusnueckas BeIUYMHA, 3aKOH, TEOPHUs, HAOJIIOJICHHUE,
DKCIIEPUMEHT, MOJEIINPOBAHUE, MOJIENIb, U3BMEPEHHUE.

Mamemamuxa: penieHNE CUCTEMbl YPaBHEHHMM, TPUTOHOMETpPUYECKHE (DYHKIIUH:
CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOKIECTBO, BEKTOPbI
M HUX MPOCKUHH HA OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJHBIE JIEMEHTAPHBIX
GbyHKIMNA, TPU3HAKK 1MOJ00US TPEYTOJIbHUKOB, ONpEAeICHUE IUIOMIAd TIIOCKUX (uryp u
0o0BbEMa Te.

buonoeus: snektpuueckue SBICHUS B KUBOW MPHUPOJAE, KoJeOaTelbHbIE NBIKCHUS B
KUBOU MPUPOJIE, ONTUYECKUE SBJICHUS B KMBOW MPUPOJAE, NCUCTBHE paJhallMd HA >KUBBIC
OPTaHU3MBEI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKasl CTPYKTypa TBEPABIX Tell,
MEXaHU3Mbl 00pPa30BaHUS KPUCTATMYECKON PEIIETKU, CIEKTPAIBHBIA aHAIN3.

l'eocpaghus: MarHuTHBIE TONIFOCA 3€MJIM, 3aJIe)KM MarHUTHBIX Py, (poTochEéMKa
3€MHOM MOBEPXHOCTH, MPEACKAZAHUE 3eMJIETPSCCHUN.

Texnonozus: JUHUM  DJJIEKTpomepenay,  TIEHeparop  MEPEMEHHOro  TOKa,
AJIEKTPOJIBUTATENb, UHAYKIHOHHAA I€4b, paaap, pPaJIuONpPUEMHHK, TEJIEBU30p, AHTEHHA,
tenedon, CBU-neub, mpoeKITMOHHBIN ammapaT, BOJTOKOHHAS ONTHUKA, COJTHEYHAs OaTapesl.
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IIVIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA INPOI'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenne yueOHOro npeamera «d@u3nka» Ha YpoOBHE CpeHEro oOIero oo0pa3oBaHus
(0a30BBIi  ypOBEHb) JOHKHO OOECIEUUTh JOCTHKEHUE CICAYIONIUX JUYHOCTHBIX,
METaIpeAMETHBIX U MPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yNbTaThl OCBOCHUSI Y4E€OHOTO mpeameTa « Pu3nKa» JOJKHBI OTpaXkaTh
TOTOBHOCTb M  CIOCOOHOCTh OOYyYalolmUXCs PYKOBOJCTBOBAThCS  C(HOPMUPOBAHHOMN
BHYTPEHHEW TMO3ULMEH JUYHOCTH, CHUCTEMOM LEHHOCTHBIX OPUEHTAIMH, MO3UTHUBHBIX
BHYTPEHHHUX YOEXKJEHUN, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM IEHHOCTSIM POCCHUUCKOTO
oOlIecTBa, paclIMpEeHUE KU3HEHHOIO ONbITa M ONbITa JIEATEIbHOCTH B IIpolecce
peanu3aliuy OCHOBHBIX HallpaBJIE€HUN BOCTIUTATEIBHOMN ACSTEILHOCTH, B TOM YUCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOW TMMO3UIIMK OOyYaromerocss Kak akKTHUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMCKOTO OOIIECTBA;

MPUHATHE TPATUIIUOHHBIX OOIIEYETOBEYECKUX TYMAHUCTUYECKUX U JEMOKPATUUECKUX
LICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESTEIHLHOCTh B MHTEPECAX T'PaXJAHCKOTO OOIIECTBa,
y4acTBOBaTh B CAMOYIIPaBJIEHUU B 00pa30BaTEIbHON OpraHU3allNy;

YMEHHE B3aUMOJICUCTBOBATH C COLMAJIBHBIMU MHCTUTYTaMU B COOTBETCTBUHM C UX
GYHKIUSAMU 1 HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHON U BOJOHTEPCKOMN AEATEILHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUSI:

c(hOpPMHUPOBAHHOCTH POCCUNUCKON IPAKIAHCKONW UEHTUYHOCTH, TATPUOTU3MA;

IIEHHOCTHOE OTHOIIIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHXKEHUSM POCCUUCKUX
YU€HBIX B 00J71aCTH (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh ~ OIICHMBAaTh CHUTYyallMIl0 ¥ TNPUHUMATh OCO3HAHHBIE  PEIICHUS,
OPUEHTUPYSCh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI W IIEHHOCTH, B TOM UHCIIE B
NESATEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTONYHBOTO OYAYIIEro;

4) 3CTETHYECKOr0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIHOYas JCTETUKY HAy4YHOrO TBOPUYECTBA,
npucyiero pu3nyeckoi Hayke;

5) TpyA0BOT0 BOCIIUTAHUSI:
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UHTEpEC K pa3iuuHbIM cdepaM Mpo(ecCHOHATBHON NeATENbHOCTH, B TOM 4YHCIIE
CBSA3aHHBIM C (PU3MKONM M TEXHUKOH, YMEHHE COBEpIIATh OCO3HAHHBIA BHIOOp Oymymiei
npodeccuu 1 peann30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE TUIAHBI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMO00pa30BaHHUIO B 00JacTU (DU3UKHU
Ha NPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0THYECKOT0 BOCIIUTAHUS:

C()OPMUPOBAHHOCTh 3KOJOTMYECKON KYJIbTYpbl, OCO3HAHHE IJI00aIbHOIO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

IJIAHUPOBAHHUE U OCYIIECTBICHUE JCUCTBUN B OKPYX AIOUIEH Cpe/le HA OCHOBE 3HAHUS
1eJed yCTOMYMBOIO pa3BUTHUS YEIOBEUECTBA;

pacIIMpeHHe OIbITAa JEATEIbHOCTU 5SKOJOTMYECKOW HAMNpaBIEHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAaHUHN 10 (PU3HKeE;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHA (PU3NUECKON HAYKH;

OCO3HAaHUE IICHHOCTHM HAYYHOW JEeSTEJIbHOCTH, FOTOBHOCTh B MPOLIECCE H3YUECHMS
(GU3KMKHN OCYIIECTBIATH MPOEKTHYIO U UCCIIETOBATENBCKYIO ACITETbHOCTh MHAUBHIYAIbHO U
B TpyTIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBUS
ba3oBble Jiornueckue aeicTBuA:
CaMOCTOSITENIbHO (DOPMYIMPOBATh U AKTyaJIM3UPOBATH MPoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;
ONIPEICIIATH LEN ICATECIIBHOCTH, 3aJ1aBaTh apaMeTPbl U KPUTEPUU UX JOCTHKEHHUS;
BBISBJIATH 3aKOHOMEPHOCTH M TIPOTHBOPEUMS B paccMaTpHBAEeMbBIX (PH3MUECKUX
SIBIICHUSIX
pa3palaTbiBaTh IUIAH pEHIEHUs] MNpoOJieMbl ¢ YyYE€TOM aHaIW3a UMEIOIIUXCS
MaTE€pHUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCHUTbH KOPPEKTHUBHI B JIESITEIbHOCTh, OLICHUBATH COOTBETCTBHUE PE3YJIbTATOB LEIISIM,
OLICHUBATh PUCKU MOCJIEACTBUN NEATEILHOCTH;
KOOPAUMHUPOBATh M BBIMOJHATHE PadOTy B YCIOBUSIX PEAIbHOTO, BUPTYaJbHOIO M
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIIICHHUE MPH PEIISHUH )KH3HCHHBIX TTPOOJIEM.
ba3oBble ucciaenoBarebCKue JAeiicTBHA.
BJIAJICTh HAYYHOU TEPMHUHOJIOTUECH, KITIOUEBBIMU TOHITHIMHU M METOAaMHU (PU3NUECKOMN
HAYKHU;
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BJIQJICTh HAaBBIKAMH Y4YEOHO-MCCIIEJIOBATEILCKOM W TPOEKTHON JESATEIBHOCTH B
obnactu QU3UKHA, CIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOSITEIBHOMY IOMCKY METOJIOB
perieHus 3a1a4 PU3NIECKOTo COACPIKAHMUS, TPUMEHEHUIO PA3TUIHBIX METOIOB TTO3HAHUS;

BJIAJICTh BHJIAMH JCSITCIBHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIINH,
peoOpa3oBaHNI0 M MPUMEHCHUIO B Pa3MYHBIX YYCOHBIX CHTYyalHsIX, B TOM YHCJIEC TPH
CO3JIaHUH YUEOHBIX MPOEKTOB B 001aCTH (DU3UKH;

BBISBJISITh TTPUYUHHO-CJICICTBEHHBIC CBSI3M M aKTyaJlM3UpPOBATh 3aj]ady, BBIIBHTaTh
TUTIOTE3y €€ PEIICHUs, HAaXOIUTh apTyMEHTHI IS JOKa3aTelbCTBA CBOUX YTBEPXKICHHM,
3a]1aBaTh MapaMeTPhl U KPUTECPUH PEIICHUS;

aHAJIM3UPOBATh TIOJYYCHHBIE B XOJIE PCUICHUS 3aJadd Pe3yJabTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, POTHO3UPOBATh N3MEHECHNE B HOBBIX YCIIOBHUSX;

CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIC 33]1a4l B 00pa30BaTEILHON NEATEILHOCTH, B
TOM YHCJIC TIPU U3y4YeHUN (PU3UKH;

JaBaTh OIIEHKY HOBBIM CHTYAIlHsIM, OIIEHUBATH MPUOOPETEHHBIHN OIIBIT;

YMETh IEPEHOCUTD 3HAHUS TI0 (PU3UKE B MPAKTUUECKYIO 00JIACTh KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTei;

BEIJIBUTATh HOBBIC HJICH, PEIaraTh OPUTHHAIBHBIC TOAXObI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 33/1a49H, JOITYCKAOIIHE ATbTEPHATUBHBIC PEIICHU.

Pabora ¢ nndopmanmueii:

BIAJCTh HaBbIKAMU TMOJy4YeHUs: uHOOpMAIMU (U3HUECKOTO COJCPKAHUS U3
UCTOYHUKOB  Pa3HbIX THUIIOB, CAMOCTOSITEIBHO  OCYIIECTBJISTH  IOWCK,  aHaJu3,
CHUCTEMAaTH3aMI0 ¥ HWHTEPIPETANHI0 WHPOPMAIMKA PA3IUYHBIX BHJIOB U  (QopM
IIPEICTABIICHHUSI,;

OIICHUBATh JOCTOBEPHOCTHh MH(POPMAIIUH;

UCIIOJI30BaTh CPEICTBA MH(POPMAIMOHHBIX W KOMMYHHUKAITMOHHBIX TEXHOJIOTHH B
pelIeHNN KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPTaHU3AIMOHHBIX 3a7a4 C COOJIIOJICHUEM
TpeOOBaHWI DSPrOHOMHUKH, TEXHUKA OC30MacHOCTH, THUTHEHBI, PeCcypcocOepeKeHus,
MPABOBBIX U AITHUYECKUX HOPM, HOPM MHGOPMAIIMOHHOM 0€30MacHOCTH;

co37aBaTh TEKCThl (DU3UYECKOTO COJACPN AHUS B Pa3IMUHBIX (QopMarax C y4E€ToM
Ha3HAueHUS WHQPOpPMALMU W 1EJICBOM AayauTOpUM, BHIOMpAs ONTUMAIbHYIO (opmy
MIPE/ICTABIICHUS U BU3yaJIH3aIUH.

KoMMyHHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeCTBHA:
OCYUIECTBJIATH OOLIEHUE HA YPOKax (PU3UKHU U BO BHE-YPOUHOU €SI TEIIbHOCTH;
pacno3HaBaTh MPEANOCHIIKA KOH(PIUKTHBIX CUTYalMd U CMATYaTh KOH(IUKTHI;
Pa3BEPHYTO U JIOTUYHO HM3JIaraTh CBOIO TOUYKY 3PEHHUS C MCIOJIb30BAHUEM SI3bIKOBBIX
CPEICTB;
MOHMMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHANBUAYAIbHON padOTHI,
BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JEUCTBUI C y4ETOM OOILIMX UHTEPECOB U
BO3MOYHOCTEM KaXK/10Tr0 WieHa KOJIJIEKTHBA;
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MPUHUMATH 1I€JIM COBMECTHOM NESATENbHOCTH, OPraHU30BBIBAaTH M KOOPAMHUPOBATH
JNIEUCTBUS MO €€ NOCTUKEHHUIO: COCTABJIATH IUIAH JAEWCTBUM, PACIPEAEIATh POJIM C YUYETOM
MHEHUW y9aCTHUKOB, 0OCYKJIaTh PE3yJIbTaThl COBMECTHOM PaOOTHI;

OLICHUBATh KA4eCTBO CBOEro BKJIaJa M KaXJOro ydacTHHMKA KOMaHAbl B OOIIUIA
pe3yJbTaT Mo pa3paboTaHHBIM KPUTEPUIM;

MpeiaraTb HOBbIE MPOEKTHI, OLICHUBATh UJEU C MO3UIIUU HOBU3HBI, OPUTUHAIBLHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETHMUYECKOE NOBEICHUE B PA3JIMYHBIX CHTYAIUAX,
MIPOSIBIISITH TBOPUYECTBO M BOOOPAKEHUE, OBITH MHUITMATHBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:
CaMOCTOATENLHO OCYIIECTBIISATh O3HABATEIBHYIO ACSATEIBHOCTh B 00JaCTH (DUBUKU U
aCTPOHOMUHU, BBISIBJISITH MPOOJIEMBI, CTAaBUTh U (hOPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIbHO COCTABJIATh IJIaH PEIICHUSI PACUETHBIX U KAUECTBEHHBIX 337a4, IJIaH
BBITIOJTHEHUS MPAKTUYECKON paboThl C Y4ETOM HUMEIOUIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEN M MPEATIOYTEHNN;
JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;
pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIIOYTCHHI;
JieJIaTh OCO3HAHHBIN BEIOOP, apryMEHTUPOBATH €r0, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a
pelIeHuE;
OIICHUBATh MPUOOPETEHHBIN OIBIT;
CIocOOCTBOBaTh (DOPMUPOBAHUIO W TPOSBICHUIO DJPYAMIMH B 0O0JaCTH (PU3HKH,
MOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:
JlaBaTh OLICHKY HOBBIM CHUTYyalldsIM, BHOCUTh KOPPEKTHUBHI B JAESTEILHOCTh, OIIEHUBATh
COOTBETCTBHUE PE3YJIHTATOB LIETISIM;
BIIAJ€Th HABbIKAMM TIO3HABATEIbHOW pe(dIEeKCHUM KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUM U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;
WCIIOJIB30BaTh MPUEMBI pedIEKCUU JJIsl OLICHKU CUTYallMH, BLIOOpA BEPHOTO PEILICHHUSI;
YMETb OILIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELICHUS 10 UX CHUKEHHUIO;
MPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX MIPU aHAJU3€ PE3yJIbTaTOB ACATEIbHOCTH;
MPUHUMATH ce0sl, TOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;
MPUHUMATh MOTUBBI U apTYMEHTBI JIPYTUX MPU aHAIIM3€E PE3yJIbTaTOB ACATEIbHOCTH;
MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OLTUOKH.
B nporecce 1OCTHXKEHUS JIMYHOCTHBIX PE3YyJbTaTOB OCBOCHUS MPOTPaMMBI 10 (U3UKE
JUIsL YpOBHSI CpeaHero ob6miero oOpa3oBaHus y OOYyYaroOIIuXCs COBEPIICHCTBYETCS
OMOIMOHAIILHBIN UHTEIJIEKT, IPEANOIararomuii copMupoBaHHOCTD:
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CaMOCO3HAHMs, BKJIIOYAIOIIETO CIIOCOOHOCTh TIOHUMATh CBOE HAMOIMOHAIBHOE
COCTOSTHHE, BHJCTHb HAINPABICHUS Pa3BUTHA COOCTBEHHOH SMOIMOHAIBHOHN c(ephl, ObITh
YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBAaHUs,  BKIIOYAIOMIETO  CAMOKOHTPOJb,  YMEHHE  IPHHAMATh
OTBETCTBEHHOCTh 32 CBOE TOBEJICHHE, CIIOCOOHOCTh aJaNTHPOBATHCS K SMOIMOHAIBHBIM
WU3MECHEHUSIM U MPOSIBISATH THOKOCTb, OBITH OTKPBITHIM HOBOMY;,

BHYTPEHHEW MOTHBAIIMHY, BKIIOYAIONICH CTPEMIICHHE K JIOCTYIKEHHIO IIeJH M YCIIeXY,
ONITUMH3M, HHUITMATUBHOCTh, YMEHHE JICHCTBOBATh UCXO/ISI U3 CBOMX BO3MOXHOCTEIH;

IMITATUH, BKJIFOYAIONICH CIIOCOOHOCTh MOHMMATh dMOIMOHATIBHOE COCTOSIHUE APYTHX,
YYUTBIBATh €0 TPU OCYIICCTBICHHH OOINEHHS, CIOCOOHOCTh K COYYBCTBHIO U
COTEPE)KUBAHHMIO;

COITMAIBHBIX HABBIKOB, BKJIFOYAIOIINX CIIOCOOHOCTh BBICTPAMBATH OTHOUICHHS C
JIPYTUMHU JTFOJIbMH, 3a00TUTHCS, TIPOSIBIIATH HHTEPEC U pa3pemiaTh KOHQIUKTEHI.

MNPEAMETHBIE PE3YJIBTATDBI

K konny obOyuenus B 10 kiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUaIOIIUXCSl YMEHHI:

JEMOHCTPHUPOBATH HA IPUMEPAX POJIb U MeCTO GU3UKHU B POPMUPOBAHUU COBPEMEHHOU
HAy4YHOM KapTUHBI MHpA, B PA3BUTHM COBPEMEHHOM TEXHHKM M TEXHOJOTUH, B
IPAKTUYECKOH eATEIbHOCTH JIIOIEH;

YUUTHIBaTh TPAHULIBI IPUMEHEHUSI U3YYEHHBIX (PU3MUECKUX MOJIENeH: MaTepuaibHas
TOUKAa, UHEPIMAJIbHAs CUCTeMa OTCcuéTa, aDCOIIOTHO TBEPAOE TENO, UACANIbHBIN a3, MOJENIN
CTPOEHHS Ta30B, KUIKOCTEH 1 TBEPIBIX TEJ, TOUCUHBIN dJCKTPUUECKUHN 3apsijl MPU PEIICHUH
bu3nUecKux 3aaay;

pacrno3HaBaTh (pU3NUYECKHE SBICHUS (ITPOLECChl) U OOBACHITH MX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJIEKYJISIPHO-KHHETUUYECKONH TEOPUH CTPOCHHUS BEIECTBA U 3JIEKTPOIUHAMUKHU:
paBHOMEpPHOE M PABHOYCKOPEHHOE MPSIMOJMHEWHOE ABM)KEHHE, CBOOOTHOE TMaJleHUE Tel,
JIBI)KCHUE 10 OKPYKHOCTH, WHEpLUs, B3auMojeicTBue Tten, auddysusi, OpOyHOBCKOE
JBUKCHHE, CTPOCHHUE KUAKOCTEH U TBEPBIX Tel, U3MEHEHHE 00BbEMa Tel Mpy HarpeBaHUU
(oxJlaXx/JeHnu), TEIUIOBOE  paBHOBECHE,  MCIAapeHHe,  KOHJEHCAlUs,  IUIaBJICHUE,
KPUCTAJUIM3AIUsl, KUIIEHUE, BJIAXXHOCTh BO3]yXa, MOBBIIICHHWE MIaBJICHUS ra3a NpH €ro
HarpeBaHUM B 3aKPBITOM COCY/A€, CBSI3b MEXKAYy IMapaMeTpaMd COCTOSIHMSI Tas3a B
U30TpoIIeccax, EKTPU3AIUs Tell, B3aUMOICHCTBHE 3apsIOB;

ONMHKCHIBATh ~ MEXAHMYECKOE JBIKEHHE, HCHOJb3ys  (U3UYECKHE  BEJIMYMHBI:
KOOpAMHATA, MyTh, IEpEMEIIeHNEe, CKOPOCTh, YCKOPEHHE, Macca Teja, CUila, UMITYJIbC Tefa,
KUHETUYECKasi PHEprusi, MOTEHIMAJIbHAs SHEPrusi, MexaHuueckas paboTa, MeXaHHdecKas
MOIIIHOCTh;, TPH OMHCAHWW TPABUIBHO TPAKTOBAaTh (PU3NYECKUN CMBICI HCIOIB3yEeMbIX
BEJIMYMH, WX OOO3HAYCHHS] W EIUHHIIBI, HAXOIUTHh (OPMYIBI, CBS3BIBAIOIINE JAHHYIO
bu3NYECKyI0 BEIMYUHY C APYTUMHU BEIMUYNHAMU;
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ONMKCHIBATh M3YYECHHBIE TEIJIOBBIE CBOMCTBA TEJI W TEIUIOBBIC SIBJICHUS, HCIIOJb3Ys
dbu3nuecKkue BEIMYMHBI: JABJIEHUE rasza, TeMmIeparypa, CpPelHssi KMHETHYecKas SHeprus
Xa0THYECKOTO JBIKEHUS MOJIEKYJ, CPEIHEKBAIpATHUYHAS CKOPOCTh MOJIEKYJ, KOJUYECTBO
TEIUIOThI, BHYTPEHHSS SHEPTHsl, paboTa ra3a, KodQ(PUIMEeHT NOJE3HOTO ACUCTBUS TEIIOBOTO
JBUTATEJS; MPU OMUCAHUU MPABWIBHO TPAKTOBATh (U3MUECKUN CMBICI HCIOJb3YEMbIX
BEJIMYMH, WX OOO3HAUYECHMS] W EIUHUIIBI, HAXOJUTh (HOPMYJIbI, CBA3BIBAIOLIUE JIAHHYIO
(bU3HYECKYI0 BEIMUHUHY C IPYTUMHU BEJIMYMHAM;

OIMMCHIBATh M3YYCHHBIC DJICKTPUUECKHUE CBOMCTBA BEIIECTBA U JICKTPUICCKUC SIBJICHUS
(Iporiecchl), MCHONB3Ys (HU3UYCCKUE BEIMYHMHBL: JJICKTPUUSCKHHA 3apsjl, JJIEKTPUUECKOe
noJie, HanpsHKEHHOCTD MMOJIs, MOTEHIIMAN, pa3HOCTh MOTEHIIMAJIOB; MPYU OMUCAHUU TIPABUIIHHO
TPaKkTOBaTh (PM3MUYECKUN CMBICI HMCIOJb3YEMbIX BEJIUYMH, MX OOO3HAYEHUS U €IUHMUIIBL;
yKa3biBaTh (OPMYJIBI, CBSI3BIBAIONIME JAaHHYIO (U3UYECKYI0 BEIWYUHY C JAPYTHMH
BEITUIMHAMU;

aHAMM3UPOBaTh (U3MUECKHUE TPOIIECCHl M SBJICHUS, UCTIONB3Ys (PU3MUECKUE 3aKOHBI U
OPUHIUIIBL: 3aKOH BceMupHoro taroteHus, |, |1 u Il 3akonst HeroTOHA, 3aK0H cOXpaHEeHUS
MEXaHUYECKOM SHEpPruM, 3aKOH COXPAHEHUS HMITYJbCa, MPUHIIMI CYMNEPIO3UIMHU CHUJI,
MPUHITUI PABHOMPABHS HWHEPIUAIBHBIX CHCTEM OTCUETa, MOJCKYJISIPHO-KHHETHUCCKYIO
TEOPHUIO CTPOCHMS BEIIECTBA, Ta30BBbIC 3aKOHBI, CBSI3b CpPEIHEH KHHETHYCCKON DSHEPTHH
TEIJIOBOTO  JIBIDKEHHMsSI MOJIEKYJl ¢  aOCOJIIOTHOM  TeMIlepaTypoil, TepBbId  3aKOH
TEPMOJIMHAMHKH, 3aKOH COXPAHEHHUs AJIEKTPUUECKOro 3apsiaa, 3akoH Kymona, mpu »Tom
pasnuyaTh CJIOBECHYIO (hOPMYIUPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BHIPAKCHUE U YCIOBUS
(rpanu1bl, 00J1aCTH) NPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHITUIIBI JEHCTBUS MAIIWH, MPUOOPOB W TEXHUUYCCKUX
YCTPOMCTB; pa3inyaTh YCIOBUS WX 0€30MMaCHOTO UCTIOIh30BaHUS B IIOBCETHEBHOMN KU3HH,

BBITIOJIHATHh KCIIEPUMEHTHI MO0 HMCCIIETOBAHUIO (PU3NYECKUX SIBICHUN W TPOIIECCOB C
WCIIOJIb30BAHUEM TIPSMBIX M KOCBEHHBIX WM3MEpPEHUH, TP ITOM (POPMYIHPOBATH
npoOsieMy/3ajjady M THUIOTE3y YYEOHOTO OKCIEpPUMEHTa, COOUpaTh YCTAHOBKY W3
MPEATI0KEHHOTO 000PYI0BaHUS, TPOBOJIUTH OMBIT U (HOPMYIUPOBATH BHIBO/IBI;

OCYIIECTBJISATh NPSIMbIE U KOCBEHHbIE W3MEpEHUs (PU3NYECKUX BEIMYMH, TPU ITOM
BBIOMPATh ONTHUMAIBHBIA CIIOCOO M3MEPEHHS W UCIIOJIb30BAaTh M3BECTHHIE METOJbI OICHKU
MOTPEIIHOCTEN U3MEPEHNN;

WCCJICIOBATh 3aBUCUMOCTH MEXIYy (PU3MUECKUMHU BEIMYMHAMH C HCIIOJIb30BAaHUEM
NPSMBIX W3MEPEHUH, MPU ITOM KOHCTPYHUPOBATh YCTaHOBKY, (PHUKCHPOBATH peE3yJIbTaThl
MOJIYYCHHONW 3aBUCUMOCTH (DH3WYECKUX BEIMYUH B BUAE TAOMUI[ W TpaduKOB, JeNaTh
BBIBOJIBI IO pe3yjIbTaTaM UCCJICIOBAHHSI,

coOJroaTh MpaBmiia 0€30MacHOTrO TpyAa MpHU MPOBEISHUM HMCCIEAOBAaHUN B pamMKax
y4eOHOr0 JKCIEPUMEHTa, Y4eOHO-HCCIIEIOBATEIbCKON U TPOCKTHOW JEATEIIbHOCTH C
UCIIOJIb30BAHUEM M3MEPUTETHHBIX YCTPONUCTB 1 1a00paTOPHOTO 000PYAOBAHUS;

pemarh pacu€THhIE 3aJa4yd C SBHO 3aJaHHON (DU3UYECKON MOMENbI0, HCIOIb3Ys
dbu3MYecKue 3aKOHBI M TIPUHIUIIBI, Ha OCHOBE aHajgW3a YCJIOBHS 3aJadd BBIOMpATh
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(buU3HYECKYI0 MOJIENb, BBIIEIATh (U3UUECKUE BEIMUYUHBI U (POPMYIIbI, HEOOXOAUMBIE HJI €€
pelIeHUs, MPOBOAUTh pPACUYETBI W OLCHUBATH pPEATBHOCTh ITOJIYYEHHOTO 3HAYCHUS
(bU3UYECKON BEIIMUNHBI,

pelaTh Ka4eCTBEHHBIEC 3a/1a4M: BHICTPAUBATh JIOTUYECKH HEMIPOTUBOPEUUBYIO IIEMTOUKY
paccykJIeHU ¢ OMOPOI Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh IMPU pEUICHUH Y4eOHBIX 3aJady COBpPEMEHHble WH(OPMAIMOHHbIE
TEXHOJIOTUM JJI TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIMHN U MPECTABICHUS YYCOHOU U
HAay4YHO-TIOMYJISIpHON MH(OpMaLUK, MOJYYEHHOW W3 Pa3IMYHBIX UCTOYHUKOB, KPUTHUYECKU
aHaJM3UPOBATh MOJIy4aeMyto HH(GOPMAIIUIO;

MPUBOJUTH MPUMEPHI BKJIaJa POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, OOBSICHEHUE MTPOILIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;

WCIIOJIB30BaTh TEOPETUYECKHE 3HAHWA MO (U3MKEe B TOBCEIHEBHOW KU3HU IS
obecrieueHrs 6€30MacCHOCTH MPU OOpaIEHUH C MPUOOPAMH U TEXHUIECKUMHU YCTPONUCTBAMH,
JUIL  COXPAHEHUS 3J0pPOBbsI M COOJIIOJCHUS HOPM HKOJOTHMUECKOTO IIOBEICHUS B
OKPYJKarolIEen Cpee;

paboTarth B TpPYyNIE C BHINOJHEHUEM Pa3IUYHBIX COLMAIBHBIX pPOJICH, MIaHUPOBATH
paboTy IpYIIIbl, pAlMOHATBHO paclpeaessaTh 00sI3aHHOCTH U TJIaHUPOBATH JCATEIbHOCTD B
HECTAH/IAPTHBIX CUTYAIUSX, aJICKBATHO OLICHUBATh BKJIAJ KaXKJIOTO U3 YUYACTHUKOB TPYIIIIbI
B PEIICHHE pacCCMaTPUBAEMOM MIPOOIIEMBI.

K koniy obydyenuss B 11 kJjacce mnpeaMeTHble pe3yjbTaThl Ha 0a30BOM YypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh HA MMPUMEPaX PoJib U MeCTO (PU3UKHU B (GOPMUPOBAHUHN COBPEMEHHOM
HAy4HOM KapTUHBI MHpA, B PA3BUTHM COBPEMEHHOM TEXHHKM M TEXHOJOTWH, B
MPAKTHYECKOMN JASATEILHOCTH JIIOJICH, IEIOCTHOCTh U €IMHCTBO (PU3HUECKON KapTUHBI MHUPA;

YUUTHIBATh TPAHUIBl MPUMEHEHUS] H3YYCHHBIX (U3MUECKUX MOJIENe: TOUYeUHBIN
AJIEKTPUUECKUN 3apsifl, JIyd CBETa, TOUCYHBI HCTOYHUK CBETa, sJIepHas MOJENb aToma,
HYKJIOHHAs MOJI€JIb aTOMHOTO si/ipa MpU pelieHnr (PU3nuecKux 3ajay;

pacrno3HaBaTh (pU3NUYECKHE SBICHUS (IIPOLIECChl) U OOBACHITH MX HAa OCHOBE 3aKOHOB
JIEKTPOJUHAMUKN W KBAaHTOBOM (U3UKU: DJIEKTpUUECKas MPOBOJAMUMOCTb, TEIUIOBOE,
CBETOBOE, XMMHYECKOE, MArHUTHOE JEHUCTBUS TOKAa, B3aMMOJICMCTBUE MAarHUTOB,
AJIEKTPOMArHuTHAs WHAYKIUS, IEWCTBUE MArHUTHOIO IMOJS HAa MPOBOJHUK C TOKOM U
JOBIDKYIIUNACS — 3apsll, ODJICKTPOMAarHUTHbIE KOJie0aHWS U BOJIHBIL, MPSMOJUHEUHOE
pacmpocTpaHEeHUE CBETa, OTpPAXKEHHUE, MpesoMiieHue, uHTepdepeHius, audpakuus u
MoJIIpU3aIvsl CBETa, JHUCIepCusi cBeTa, ¢oTodnekTpudeckuii spdext (poroaddexr),
CBETOBOE JABJICHUE, BOSHUKHOBEHUE JIMHENYATOTO CIIEKTPa aToMa BOJAOPOJIa, €CTECTBEHHAS
U UCKYCCTBEHHAs PaIMOAKTUBHOCT;

OMUCHIBATh U3YUYCHHBIC CBOMCTBA BEIlECTBA (JICKTPUUECKHUE, MATHUTHBIE, ONITUYECKUE,
ANEKTPUUYECKYI0 MPOBOJUMOCTh PA3JIMYHBIX CpPEll) M DICKTPOMATHUTHBIE —SIBJICHUS
(porieccrl), HWCMONB3ysl (U3UYECKHE BEIWYUHBI: JJIEKTPUUECKHA 3apsi, CHJIa TOKa,
AIEKTPUYECKOE HAMPSHKEHUE, HIEKTPUYECKOE COMPOTUBIIEHUE, PA3HOCTh MMOTEHIMAJIOB,
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AIIEKTPOJBUKYINAs CUJla, paboTa TOKA, MHAYKIMS MAarHUTHOTO MOJs, cuiia AMIiiepa, cuiia
JlopeHuia, WHIAYKTUBHOCTh KATYIIKH, JHEPTUsl 3JIEKTPUUYECKOTO0 M MArHUTHOIO TMOJEH,
NEepUOA M 4acToTa KoyiebaHUil B KojeOaTenbHOM KOHTYpE, 3apsi U CHiIa TOKa B MPOLEcce
TapMOHHYECKHX AJIEKTPOMArHUTHBIX KojeOaHui, (POKyCHOE pacCTOSTHUE U ONTUYECKas CUjia
JIMH3BI, IPY OMTUCAHUU TIPABWIIBHO TPAKTOBATH (DU3UYECKUN CMBICI UCTIOIb3YEMBIX BETUYMH,
X 0003HAYEHUS M E€IMHMIIbI, YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUYECKYIO
BEJIMYUHY C APYTUMU BEIMUYUHAMY;

OINHKCHIBAaTh W3YYCHHBIC KBAHTOBBIC SIBIICHUS U TMPOIIECCHI, MCIONB3YS (PHU3UUECKHE
BEJIMYMHBL: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBETA, YHEPIUs U
UMITyJIbC (DOTOHA, MEepUoA Modypacnaga, SHEPIrusl CBSI3M ATOMHBIX SAEp, MPHU OMUCAHUU
MPaBUJIBHO TPAKTOBATh (PU3MUECKUI CMBICI HUCTIOJIb3YEMBIX BEJIMYWH, UX OOO3HAUYEHUS U
eIMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE TAaHHYIO (PU3MUYECKYIO BETUUYUHY C JPYTHUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HaYCHUE (PU3NUECKON BEJTMYMHBI,

aHANIM3UPOBaTh (PU3HUECKUE MPOLECCHl U SIBJIEHUS, UCNONIb3Ys (PU3UUECKUE 3aKOHBI U
OpPUHIUIOBL: 3aK0OH OMa, 3aKOHBI IOCJIEAOBATEIBHOIO M IApPAUIEIBHOTO COEIUHEHUS
IIPOBOJHUKOB, 3aKoH Jxoyns—JIeHlma, 3aKOH 3JIEKTPOMArHUTHOM WHIYKLWH, 3aKOH
NPSIMOJIMHEWHOTO  PAacHpOCTPaHEHUs] CBETa, 3aKOHbl OTPAKEHUS  CBETA, 3aKOHBI
NpEeJIOMJIEHUSI CBETa, ypaBHEHWE OWHITENHA 11 (ororddexTa, 3aKOH COXpaHECHHUS
DHEPIUH, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXPAHEHUs IJIEKTPUYECKOro 3apsia, 3aKOH
COXpaHEHUsI MacCOBOTO YMCIIA, ITOCTYJIaThl bopa, 3aKOH paJuoaKTUBHOIO pacnana, pu 3TOM
pa3anyaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MAaTEMATUYECKOE BBIPAXKEHUE U YCIIOBUS
(rpanu1bl, 00J1aCTH) NPUMEHUMOCTH;

OINpEENATh HAaIlpaBJICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO MOJISl IPOBOJIHUKA C TOKOM,
cuisl AMriepa u cuitbl JIopeHna;

CTPOUTb M ONMCHIBATh H300pa)K€HHE, CO37aBacMOE€ IUIOCKHM 3€pKajioM, TOHKOM
JINH30M;

BBINIOJIHATH 3KCIEPUMEHTHI MO HMCCIEIOBAHUIO (PU3NYECKUX SIBIEHUN W MPOLIECCOB C
UCIIOJIb30BaHUEM TIPSAMBIX U KOCBEHHBIX H3MEpPEHHWIl: mpu 3TOM (HOpPMYIHpPOBAThH
npobieMy/3aady M THUIOTE3y YYEOHOTO OKCIEPUMEHTa, COOHMpaTh YCTAaHOBKY W3
IpeJI0AKEHHOTO 000pyAOBaHUS, IPOBOAUTH OMBIT U (POPMYIUPOBATH BHIBOIBI;

OCYUIECTBJISATh NPSIMbIE U KOCBEHHbIE M3MEpPEHUs (PU3NYECKUX BEIUYMH, TPU 3TOM
BBIOMPATh ONTHUMAJIbHBIA CIOCOO M3MEPEHUS M UCIOJIb30BaTh M3BECTHBIE METOJbI OILEHKU
MOrPEMTHOCTEN U3MEPEHU;

UCCIIEIOBaTh 3aBUCUMOCTU (DU3MUYECKHUX BEJIMYMH C HCIOJIB30BAHUEM MPSMBIX
U3MEPEHUI: TPU 3TOM KOHCTPYUPOBATHh YCTAHOBKY, (DUKCUPOBATH PE3YNbTATHI MOJYyUYEHHON
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUJE TaOMUIl U TpaduKOB, J€IaTh BBIBOJABI IO
pe3ynbTaTam UCCleI0BaHuUs;

co0oaTh mpaBuia 0€30MacHOro Tpyda MpU MPOBEIECHUM HCCIEIOBAHUN B pamMKax
y4e0HOTO JKCIEPUMEHTa, Y4eOHO-HCCIEAOBATEIbCKOM W TMPOEKTHOM JESTENIbHOCTH C
UCIIOJIb30BAHUEM M3MEPUTENBHBIX YCTPONUCTB U 1a00paTOPHOTO 000pyAOBaHUS;

26



pemaTh pacy€THbIE 3aJaud C SBHO 3aJaHHOM (U3NYECKOH MOJEINbI0, HCIONb3Ys
¢u3nueckue 3aKOHbl W MPHUHLUIBI, HAa OCHOBE aHajdM3a YCJIOBUS 3aJauyd BbIOMpAThb
(bu3nYECKyI0 MO/IENb, BELACTATh (PU3UUECKHE BEIUUMHBI U (POpMYIIbl, HEOOXOIUMBIE s €€
pellieHusi, MPOBOAUTh PacuéThl M OLEHUBATH PEATbHOCTh IMOJYYEHHOTO 3HAYCHUS
($u3nUeCKOil BETUYNHBL;

pelaTh Ka4YeCTBEHHBIE 33]]a4i: BHICTPAUBATh JIOTHYECKH HEITPOTUBOPEUUBYIO IETIOUKY
paccyXJIeHHii ¢ ONOPO Ha U3YUYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHE SIBJICHUS;

UCIIONb30BaTh MpPH pEIICHUH Y4YeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIMOHHBIC
TEXHOJOTHH JJIS TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALMN U TIPEJCTaBICHUs Y4eOHOH U
HAYYHO-TIONYJISIPHOM MH(OpPMAaILMKU, MOTYyYSCHHON W3 pa3MUYHBIX MUCTOYHHKOB, KPUTUUECKU
aHAJN3UPOBAThH MOJTy4yaeMyI0 HHPOPMAILIUIO;

OOBSICHATh NPUHIUMBI JCHCTBHUS MAIUH, NPUOOPOB W TEXHUYECKUX YCTPOICTB,
pa3ianyaTh YCIOBHS UX 0€30MaCHOTO UCIIOJIb30BAHUS B TOBCEIHEBHOM KU3HH;

PUBOIUTH MPUMEPHI BKIIaJa POCCUUCKHX U 3aPYOCIKHBIX yUEHBIX-(DU3UKOB B PA3BUTHE
HayKH, B 00bSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETHUECKHE 3HaHMs MO (U3MKE B MOBCEIHEBHOM >KM3HHU IS
oOecrieueHns 0€30MacCHOCTH MpU 0OpalIEeHUH ¢ IPUOOpPaMU U TEXHUYECKUMH YCTPOHUCTBAMH,
JUIS COXpPAHEHHMS 3JI0pOBbS U COONIOJIEHUS HOPM OSKOJOTHYECKOTO TIOBEICHHUS B
OKPY’KaroIEn Cpee;

paboTaTh B IpyMNIE€ C BBIIOJHEHHUEM pPa3IMUYHbIX COLMAIbHBIX POJEH, IMIaHUPOBATH
paboTy IpyMIibl, palMOHAIbHO pacHpeaesiTh 00A3aHHOCTH U TUIAHUPOBATh JESATENIHOCTD B
HECTaHJIAPTHBIX CUTYallUsAX, aJIEKBATHO OICHUBAThH BKJIAJ] KaXKIOTO U3 YUYACTHUKOB TPYIIIHI
B PEILICHUE pacCMaTpUBaEMOM MPOOIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBIE
HaumeHnoBanue
Ne (uudpossbie)
pa3aeyioB  TeM Konrposbusie IIpakrunyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
NPOrpamMMbl padoThI padoTbI
pecypchl
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O IIO3HAHUSA
11 du3nKa 1 METOIbI 5 0 0 bubnuorexa [JOK
' HAaY4YHOTO MMO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 2
Pazgen 2. MEXAHUKA
bubnunoreka LIOK
. 1,
21 Kunewaritka > 0 > https://m.edsoo.ru/7f41bf72
bubnuoreka [IOK
. 1.
22 Hurammica ! 0 ° https://m.edsoo.ru/7f41bf72
3aKoHbI Bu6 10K
nonImoTexa
23 COXPAHEHI B 0 1 1.5 https://m.edsoo.ru/7f41bf72
MEXaHUKE
Hroro mo pazueny 18

Paznea 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJIUHAMUKA

OcHOBBI
31 MOJIEKYJIAPHO- 9 0 15 bubnmnoreka HOK
' KHHETHYECKON ' https://m.edsoo.ru/7f41bf72
TEeOpuun
3.9 OcHOBBI 10 1 0,5 bubmuoreka [IOK
TEPMOAVNHAMUKHI https://m.edsoo.ru/7f41bf72
ArperarHble
33 COCTOSTHUSI 5 0 05 bubnuoreka [{OK
' BemecTBa. ®azoBbie ’ https://m.edso00.ru/7f41bf72
TIePEXOJIbI
Hroro no paszneny 24
Paznen 4. 9JIEKTPOJIUHAMUKA
bubnunorexa LIOK
. 0
4.1 IIEKTPOCTATHIA 10 1 https://m.edso0.ru/7f41bf72
[TocrossHHBIM
49 AIEKTPUIECCKUI 12 1 15 bubnmoreka [JOK
TOK. ToKkH B https://m.edsoo.ru/7f41bf72
Pa3IMYHBIX Cpeliax
Hroro no paszneny 22
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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
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I10
[NPOT'PAMME

68
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumenoBanue
Ne (undposbie)
pa3esioB H TeM Konrpoubnble IIpakTHyeckue
n/n Bceero o0pa3oBaTe/ibHbIE
NMPOrpamMMbl padoThI padoThbI
pecypcbl
Paznen 1. JIEKTPOAUHAMUKA
MarsuuTtHoe noiJie. BuG 10K
HOINOTEKA
11 DJICKTPOMArHHTHAS 1 1 3 https://m.edsoo.ru/7f41c97¢c
WHIYKIUS
Hroro no pazneny 11
Pazgen 2. KOJIEBAHUS U1 BOJIHBI
Mexanunueckue u BuG 10K
nOINOTEKA
2.1 0 1
DJICKTPOMArHHTHBIC 9 https://m.edsoo.ru/7f41c97c
KoJIeOaHus
Mexanunueckue u
2.2 DJIEKTPOMArHUTHBIE 5 1 0 bubmioreka IJOK
' P https://m.edsoo.ru/7f41c97c
BOJIHBI
2.3 Ornrrka 10 0 3 bubmmorexa [JOK

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

Hroro no pazneny

24

Pasnea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBEI
crenraIbHON bu6mmoreka [JOK
3.1 4 1 0
TEOpUH https://m.edsoo.ru/7f41c97c
OTHOCUTEILHOCTH
Uroro mo pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
41 DJIeMEHTHI 5 0 0 bubmuorexa [JOK
' KBAaHTOBOM OITHKH https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
. 0 0
4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
. 0 0
4.3 ATOMHO® 7p0 > https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Paszpen 5. 9JIEMEHTBI ACTPOHOMHUHU U ACTPOPU3UKU

DNEeMEHTHI
5.1 aCTPOHOMMH U
acTpopU3UKHI

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

30



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

Hroro no pazmeny 7

Paznesa 6. OBOBIIAIOHIEE ITOBTOPEHUE

6.1 O6o0maromee 4 0 0 bubmuorexa [JOK
' HIOBTOPEHHE https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
PesepBHoe Bpems 3 0 0
OBUIEE KOJIMYECTBO
YACOB I10 68 4 7
[MTPOI'PAMME
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