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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢u3uke 0a30BOro ypoBHS Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IIOJIO)KEHUM U TpeOOBaHUU K pe3ylbTaTaM OCBOEHHUS OCHOBHOMU
o0Opa3oBaTenbHOI porpaMMmel, ipenctaBieHHbx B DI'OC COO, a takxke ¢ yu€ToM deaepanbHOn
paboueii mporpaMMbl BOCIIUTAHUS ¥ KOHLICTIIIUY MpenoiaBanus yueOHoro npeamera «Pu3nka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuy, peaju3ylOUMX OCHOBHbBIE
o0pa3oBaTelibHbIE IPOTrPAMMBI.

Copnepxanue nporpamMMbl 10 (M3MKE HampaBleHO Ha ()OPMUPOBAHHE €CTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATENbHOCTHOrO noaxoaa. [lporpamma no ¢usuke coorBeTcTBYET
tpeboBanusiM @I'OC COO k 1mIaHUpPYEeMBIM JMYHOCTHBIM, IPEIMETHBIM U METalpeIMETHBIM
pesyibTataM OOY4YeHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTb PEaTU3alMd MEXIIPEIMETHbIX
CBsi3el (M3MKM C €CTECTBEHHO-HAYYHBIMH YUEOHBIMH IpenMeTaMu. B Hell ompenemstoTcs
OCHOBHBIC LI€JIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro oOIero odpa3oBaHus, MJIaHUPYEMble
pe3yabTaThl OCBOSHHS Kypca (PU3UKHU: TUNIHOCTHBIC, METAaIpeIMETHBIE, IPEeMETHBIE (Ha 6a30BOM

YPOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

IUTAaHUPYEMbIE PE3yJbTaThl OCBOCHHS Kypca (u3ukum Ha 0a30BOM ypOBHE, B TOM YHCIE
IpPEMETHBIE PE3YJIbTaThl M0 T0/1aM 00YUYEHHUS;
cozepkaHue yueOHoro npeamera «Ou3uKay 1Mo rogaM o0ydeHHUs.

®du3nka Kak Hayka 0 HanboJiee 00MUX 3aKOHAX MPUPOIBI, BEICTYIIAs B KA4eCTBE YIeOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYILECTBEHHBIM BKJIAJ B CUCTEMY 3HaHMH 00 OKpPY>KaroLIeM MHUpE.
HIkonbHBI Kypc (HU3UKH — CHCTEMOOOPA3yIOUIMA Uil E€CTeCTBEHHO-HAYYHBIX YYEOHBIX
IPEIMETOB, TOCKOJIbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE ITPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XumHel, ouonorue, ¢usmdeckoi reorpadueir u acrpoHomueil. Mcnonp3oBaHue U akTUBHOE
nprUMeHeHHe (pU3NYecKrX 3HaHUH ONpeessieT XapakTep 1 pa3BUTHE pa3HOOOPa3HBIX TEXHOIOTUI
B c(epe HSHEPreTHKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, MOJYYEHHS HOBBIX MAaTEpUajOB C
3aJJaHHBIMH CBOWCTBaMHM U JIpyrux. Mzyuenue ¢pu3nku BHOCUT OCHOBHOM BKIJIaJ] B (POPMUPOBAHHE
€CTECTBEHHO-HAyYHON KapTHHBI MUpa oOydaromuxcsi, B (OpMHUpOBaHHE YMEHUN NPUMEHSTh
HAYYHbII METOJ] MO3HAHUSI ITPH BHIMOJIHEHUH UMHU Y4E€OHBIX UCCIICIOBAHUIA.

B ocHOBY kypca ¢u3MKH 11 YPOBHS CpeIHEro o0IIero oOpa3oBaHUs MOJIOKEH Pl UIIEH,
KOTOpPbIE MOKHO pacCMaTPUBATh KaK MPUHIUIIBI €T0 IIOCTPOCHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU ¢ HEH KypC SBJISIETCS JIOTMUECKHU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOM (PU3HKH.

Hoesn eenepanusayuu. B coOTBETCTBUU ¢ HEW MaTepuan Kypca GU3UKU 00beIUHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisiercs (OpPMHpPOBaHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoes cymanumapuzayuu. E€ peanusanus mpenmnosiaraeT UCHOIb30BaHUE T'YMaHUTAPHOIO
noTeHnuana Gu3ndeckoi Hayku, OCMBICIIEHHE CBSI3U Pa3BUTHUS PU3UKH C pa3BUTHEM OOIIECTBa, a
TaK)Xe€ ¢ MUPOBO33PEHUECKIUMU, HPABCTBEHHBIMHU M KOJIOTHYECKUMU TTPOOIeMaMHu.



Hoes npuknaonoti nanpasnennocmu. Kype pusuku npenmnonaraet 3HakOMCTBO € HIMPOKUM
KPYTrOM TEXHUYECKHUX M TEXHOJOTHYECKUX MPUIIOKEHUH N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes IKonocuzayuu Ppealn3yeTCa IMOCPEACTBOM BBCACHHA OJJIICMCHTOB COACPIKAHUA,
MOCBSAIIEHHBIX IKOJIOTHYSCKUM HpOGJIeMaM COBpPCMCHHOCTH, KOTOPLIC CBA3aHbI C PAa3BUTUCM
TCXHUKU U TeXHOHOFHﬁ, a TaKXKe O6CY)KI[6HI/I5[ Hp06HeM PadrOHAJIbHOI'O ITPUPOJO0ITIOJIb30BAHUA U
HKOJIOTMYECKOM 0€30IaCHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMHU Kypca (PU3MKM Ha YpOBHE CpenHEero oOIero oOpa3oBaHHA
SBISIIOTCSL  (pu3HyYeckue Teopud ((HOpMHPOBAHHME NPEACTABICHUH O CTPYKTYpE IOCTPOCHUS
busznyeckoil Teopuu, poiu (yHIAMEHTAIBHBIX 3aKOHOB M MPHHIMIIOB B COBPEMEHHBIX
NPE/ICTaBICHUAX O NMPHPOAE, TPAHUIAX MPUMEHUMOCTH TEOPHH, JUIS ONHCAHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CHCcTeMHO-ISATEIBHOCTHBIN TIOJIX0/] B Kypce (DU3UKU peaTn3yeTcs MPekIAe BCero 3a CUET
OpTraHM3aAINHN IKCIEPUMEHTAIBHON JEATEIBHOCTH oOyuaronuxcs. [[inst 6a3oBoro ypoBHs Kypca
(GU3UKH — ITO UCMOJIB30BAHUE CHCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIECPUMEHTOB U
nabopaTopHBIX paboT, KOTOphIE B MporpamMme Mo (U3HKE OOBECIUHEHBI B OONIMI CITHCOK
YUECHHUYECKUX TPAKTUYCCKUX paboT. BbliercHne B yKazaHHOM IEPEYHE JIaDOpaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS W OIEHKH, OCYIIECTBISCTCS YYaCTHHKaAMH 00pa30oBaTEIILHOTO
nporiecca UCXOs U3 0COOCHHOCTEH TUIAHUPOBAHMS U OCHAleHUs KaOuHera ¢usuku. [Ipu s3Tom
oOecnieunBaeTcs OBJIAJECHHE OOYYAIOUIMMHCS YMEHHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpPEHUS,
UCCIICIOBAHHS 3aBUCHUMOCTEH (PH3MUECKUX BEIUYMH M IOCTAHOBKY OIBITOB IO IPOBEPKE
MMPCAJIOKCHHBIX TUIIOTES.

bonbiioe BHUMaHUE yIenseTcs PEelIeHNI0 pacd€THBIX U KAaueCTBEHHBIX 3aaad. [Ipu atom
JUIs pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCA 3a/1a4 C SIBHO 3aJJaHHOM (PU3HYECKOH MOJIEINbIO,
MO3BOJIAIOIINE IPUMEHSATh U3YUYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3jielia Kypca,
TaK M MHTErpUpys 3HAHUS M3 Pa3HbIX pasfenoB. I KadecTBEHHBIX 3a7ay NPUOPUTETOM
ABIIAIOTCS 3aJlaHusl Ha OOBSCHEHUE MNpOTEeKaHWs (QU3UYECKUX SBJICHUM W TNPOIECCOB B
OKpY’Karollel >Ku3HHU, TpeOyromue BbIOOpa (u3MuUecKod MOAETH A CUTyallMM MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBaHuamu PI'OC COO k MaTepuanbHO-TEXHUYECKOMY
o0ecrieyeHnI0 yueOHOro mpoiiecca 0a30BbIi ypOBEHb Kypca (PU3UKH HA YPOBHE CPEHETO 00IIIEero
00pa3oBaHMs JIOJDKEH W3ydaThCsl B YCIOBHUSX MPEIMETHOTO KaOWHeTa (PU3WKH WM B YCIOBHSAX
MHTETPUPOBAHHOIO KaOMHETa IMpeIMETOB €CTeCTBEHHO-HAy4YHOro Lukia. B kabuHere ¢usuku
JOJKHO OBITh HeoOxoauMoe J1abopaTopHOE OOOpYAOBaHUE JUJIsl BBINOJHEHUS YKa3aHHBIX B
nporpaMMe 1o Gpu3nKe yueHU4eCcKuX NPakTHIeCKUX paboT U IEMOHCTPAIMOHHOE 000py10BaHHE.

JleMoHCTpallMOHHOE 00OpynoBaHHe (opMuUpyeTcs B COOTBETCTBUM C INPUHIMIIOM
MUHHMMAaJIbHON JOCTaTOYHOCTH M 00ECHEeUMBACT MOCTAHOBKY MEPEUNCIEHHBIX B IPOrpamMMme 10
¢u3MKe KIIOYEBBIX JEMOHCTpAIUil AJIs HUCCIIEJOBaHMSI HM3y4aeMbIX SIBJICHHM M IPOIIECCOB,
HMIUPHYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX MTPUMEHEHUH.

JlaGopaTtopHoe 000pyA0BaHHE ISl YYEHUUECKUX PAKTUUYECKUX paboT OpMHUPYETCs B BUJE
TEMaTHYECKHX KOMIUIEKTOB M oOecredynBaeTcs B pacyéTe OJHOTO KOMIUIEKTa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThl J1abopaTOPHOrO OOOpYJOBAaHUS JOJKHBI OBITh
MOCTPOEHBI HAa KOMIUIEKCHOM HCIIOJIb30BAaHUM aHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TaKkKe
KOMITbIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMHU HCJIIsIMU N3YUCHU A (bI/ISI/IKI/I B 06H_ICM O6paBOBaHI/II/I SABIIAKOTCA:



dbopMHpOBaHHWE HHTEpEca W CTPEMIICHHS OOYYAIOIIMXCS K HAYYHOMY H3YYCHHIO TPUPOIHI,
pa3BUTHE UX UHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEJCTABICHUN O HAYYHOM METOE MO3HAHUS B (DOPMHUPOBAHKE UCCIICIOBATEIHLCKOTO
OTHOIIEHHSI K OKPY>KAIOIIHM SIBJICHHUSIM;

dbopMUpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK pe3ybTaTa U3y4eHHs] OCHOB CTPOCHUS MAaTCPUU U
byHIaMEHTAIBHBIX 3aKOHOB (PU3HKH;

dbopMupOBaHHE YMEHUN OOBSCHSTH SBJICHHS C UCIOIB30BaHNEM (DU3UUYECKUX 3HAHUA U HAYIHBIX
JI0Ka3aTeNbCTB;

dbopMUpOBaHHE TPEJCTABICHUNA O poiu (DU3MKHU IS Pa3BUTHsSL JPYIUX ECTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTHH.

JlocTrokeHre 3TUX IeJield 00ecreunBaeTCsl PElICHHEM CIEAYIONIMX 33aJad B IPOIEcCe
M3YYCHHUS Kypca (GU3UKU HA YPOBHE CPEIHETO O0IIeTro 00pa30BaHuUs:

npuoOpeTeHne CUCTeMbl 3HaHUH 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX,
BKJIIOYas MEXaHHKY, MOJICKYJSIpHYIO (U3HKY, O3JIEKTPOAMHAMUKY, KBAaHTOBYIO (GHU3UKY H
AIIEMEHTHI aCTPOPU3UKH;

dopMupoBaHHE YMEHUH NPUMEHSATH TEOPETUYECKHE 3HAHMSA JUIi OOBSCHEHUS (QHU3MYECKUX
SIBIICHUI B TIPUPOJIC U JUTS IPUHATHUS MPAKTHUECKUX PELIICHUN B TIOBCEHEBHOW YKU3HU;
OCBOEHHE CIIOCOOOB PEIICHUS Pa3IMYHBIX 3a/1a4 C SIBHO 3aJJaHHON (pru3n4ecKoi MOJeTbIo, 3a/1ad,
HOAPa3yMEBAIONINX CAMOCTOATENIFHOE CO3JaHue (U3MUYECKOH MOJEeNH, aJleKBaTHOW YCIOBHUSIM
3a/1a4H;

NOHMMaHWe (U3MYECKUX OCHOB M NPUHIMIIOB JCHCTBUS TEXHUYECKHX YCTPOHCTB U
TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHHUS HA OKPYXKAIOLIYIO CPENY;

OBIIQJICHUE METOJAMH CAMOCTOSITENIPHOTO TIUIAHHPOBAHWS H  TPOBEIEHHUS  (PU3HUYECKHX
9KCIEPUMEHTOB, aHAJIM3a M HWHTEPIPETalud WHPOPMAIMU, OINPEICICHHUS JIOCTOBEPHOCTH
HOJTY4EHHOTO Pe3yJIbTara,;

CO3JJaHME YCJIOBUHM sl Pa3BUTHS YMEHHH MPOEKTHO-HCCIIEOBATENBCKON, TBOPYECKOM
NEeSITETTLHOCTH.

Ha w3yuenue ¢uszukm (0a30BBIi YPOBEHb) Ha YPOBHE CpPEIHETO OOIIEro oOpa3oBaHUs
otBoautcs 136 yacos: B 10 kimacce — 68 yacoB (2 4aca B Heneno), B 11 kimacce — 68 yacos (2 gaca
B HEJIEINIO).

[Ipennaraemslii B mporpaMmme mo ¢pu3nke nepedeHb J1a0opaTOPHBIX U MPAKTHUECKUX PabOT
SBJISIETCS PEKOMEHIOBAHHBIM, YYHMTENb JeJlaeT BBIOOP TPOBEICHMS JaOOpPaTOPHBIX padboT H
OTIBITOB C YU4ETOM UHIUBUAYATBHBIX 0OCOOEHHOCTENH 00yUaIOIIUXCS.

COJAEPKAHUE OBYYEHUS
10 KJIACC

Pazgea 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS

®usnka — Hayka o npupozae. Haydnwsle MeToasl MO3HaHUA OKpyXKaromero mupa. Poib
HKCIIEPUMEHTA U TEOPHUH B MIPOLIECCE MO3HAHUSI TPUPOABI. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue gundeckux siBleHU U mnpoueccoB. Hayunbsie runoressl. Ousnueckue
3aKOHBI U TeopuH. [ paHUIIBI TPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUS.

Ponp m mecto ¢u3uku B (GOpMHUpPOBAHMHM COBPEMEHHON HayyHOW KapTUHBI MHUpPa, B
MPAKTUYECKOHN JESITEeTbHOCTH JIIOIEH.



Jlemoncmpayuu

AHanorosbie ¥ UPPOBBIC U3MEPUTEIBHBIE PUOOPHI, KOMITBIOTEPHBIE TATYUKH.
Pa3znen 2. MexaHuKa

Tema 1. Kunemamuka

Mexanunueckoe JBukeHHE. OTHOCHTEIBHOCTh MEXaHMUYecKoro JBmxeHus. Cucrema
orcuéra. Tpaekropus.

[Tepemenienne, cKOpocTh (CpelHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOPEHHE

MaTepHaIbHON TOYKH, MX IMPOEKIUH HAa OCH cHCTeMbl KoopauHaT. CllojKeHHe NepeMelleHuil u
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOpEHHOE MpsIMOJUHEHHOe nBrkeHue. ['paduku 3aBUCHMOCTH
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, IYTH U NEPEMEILICHUS MATEPUAIIBHON TOUYKU OT BPEMEHH.

CBoOoaHoe majieHue. Y CKopeHue CBOOOTHOTO TaACHHUS.

KpuBonuneriHoe naBwxeHue. J[BUKEHHE MaTEpUaIbHOM TOYKHM TIO OKPYKHOCTH C
MIOCTOSIHHOM 110 MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHAs! CKOpocTh. Ilepuon u yactora
oOpaiueHus. LleHTpocTpeMuTeIbHOE YCKOPEHHUE.

TexHu4eckue ycTpoucTBa U MPAKTUYECKOE IPUMEHEHHUE: CIIUIOMETP, JBUKEHUE CHAPSII0B,
LEIIHBIE U pEMEHHBIE IIEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl 0TCUETa, UIUTFOCTPAINS KHHEMAaTHUYECKUX XapaKTEPUCTUK JIBHKCHHS.
[IpeoOpazoBanue NBHKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtoenue nprxeHus Tena, OpomeHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.
H3mepeHne yckopeHus CBOOOIHOTO MaJACHHUS.

Hamnpasnenue ckopocTy npu JBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsoi

N3yuenne HepaBHOMEPHOTO JIBIXKEHHS C IIEJIBIO ONPEETICHIS MTHOBEHHOU CKOPOCTH.

HccnenoBannue COOTHOIICHUS MCKAY ITyTIAMHU, HpOﬁI{CHHHMH TCJIOM 3a MMOCJICA0BATCIIbHBIC

pPaBHBIE NPOMEXYTKH BPEMEHH IIPH PABHOYCKOPEHHOM JIBH)KEHHM C HAa4dalbHOM CKOPOCTHIO,
PaBHOM HYIIIO.

I/ISYLICHI/IC ABWIKCHUS IApHUKa B BSI3KOM JKMIKOCTH.

I/ISYLICHI/IC JABMOXKCHUA TCIIA, 6p0H_IeHHOF0 TOPHU30HTAJIBHO.



Tema 2. /lunamuxa

ITpunuun otHocutensHocTH ['anunes. Ilepseiii 3akon HeroToHa. MHEpLManbHbIE CHCTEMBI
OTCU€Ta.

Macca Ttena. Cwuia. Ilpunuun cynepno3uuuu cwi. Btopoir 3akoH HeroTona st
MaTepHaIbHON TOUKHU. TpeTuit 3akoH Hpr0TOHA [1711 MaTepraibHbIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKoibxeHus, kauenus ). Cuna tpenns. Cyxoe tpenue. Cuia
TPEHHsSI CKOJIbKEHUS U cuiia TpeHus nokos. Koaddumment tpenus. Cuna conpoTUBICHHS TPU
JBUKEHHUH TeJa B XKUAKOCTU WM rase.

HOCTyrIaTCJ'ILHOG H BpaliaTCJIbHOC ABUKCHUC a0COJIFOTHO TBép)IOFO TCa.

MOMEHT CHJIbl OTHOCUTEIBLHO OCH BpauieHus. [1limeuo cuiibl. Y cinoBusa paBHOBECUS TBEPIOTO
Tena.

TexHuueckue YCTpOﬁCTBa U IPAKTHYCCKOC IIPHUMCHCHUEC: IIOAINIMIIHUKH, JIBHXXCHHC
HNCKYCCTBCHHBIX CITYTHHUKOB.

Jlemoncmpayuu

SIBneHue nuepuuu.

CpaBHeHue Macc B3aMMOJIEHCTBYIOIINX TEJl.

Bropoii 3axkoH HeroTOHA.

N3mepenue cuil.

CrnosxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT J€(POPMAIIHH.
HesecomocTs. Bec Tena npu ycKOpeHHOM NOIBEME U NTAJCHUH.
CpaBHeHuE CUII TPEHUS NIOKOSI, KAUEHUS U CKOJIbKCHHUS.
VYcnosus paBHOBeCHs TBEPAOTO Tena. Buasl paBHOBECHS.
Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol
W3ydenue ABm>keHUs OpycKa O HaKJIOHHON TJIOCKOCTH.

HccenoBanre 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX B MPYXHHE W PE3NHOBOM
obpasiie, oT ux nedopmaruu.

HccnenoBanue ycioBuil paBHOBECHS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIlCHHUSI.



Tema 3. 3aKoHbl COXpaHeHUA 8 MEXAHUKE

HMnynbc MaTepualibHON TOUKM (Tella), CUCTEMBl MaTepUANIbHBIX TOUEK. MIMIynbC cuilbl U
M3MEHEHHUE UMITYJIbCa Tejla. 3aKOH COXPaHEHUs UMITYJIbca. PEakTHBHOE IBUKEHUE.

Pabora criisl. MOIIHOCTE CHJIBI.

Kunernueckas OHEPIrusa MaTepHaHBHOﬁ TOYKH. TeopeMa 00 M3MEHEHHMH KHHETHYECKOM
OHCPIUH.

[Notenumanbuas sueprus. [loreHnnansHas sHeprus ynpyro 1eGopMiUpoBaHHON TPYKHUHBL.
[TorennmanbHas SHEPrys Tena BOIU3U MOBEPXHOCTH 3EMIIH.

HOTGHLII/IaJIBHbIG 1N HCIIOTCHUHAJIBHBIC CHUIJIBI. CBs3b paGOTbI HCIIOTCHUHAJIBHBIX CHII C
H3MEHEHHEM MEXaHHMYSCKOM OHEPIHUU CUCTEMBI TCII. 3aKkoH COXpaHCHUA MEXaHHYeCKOM OHCPIUH.

Vnpyme " HCYIIPYTHEC CTOJIKHOBCHU.

TexHu4eckue yCTpOMCTBA M IIPAKTUYECKOE NMPUMEHEHHE: BOJAOMET, KONEp, NMPYKUHHBIN
IIUCTOJIET, JBUKECHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBHXKEHUE.

[Tepexox MOTEHIIMATFHON SHEPTUN B KHHETHYECKYIO U 00PaTHO.
Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

I/I3yquI/Ie a0COJIFOTHO HEYIpyroro yaapa C IIOMOIIbIO [IBYX OJWHAKOBBIX HHTIHBIX
MassTHHKOB.

I/ICCJ'IGI[OBaHI/IC CBsA3HU pa6OTI)I CHJIBI C HM3MCHEHHEM MEXaHHYECKOU OHCPIruM TCJjia Ha
MMPpUMEPEC PACTAKCHUA PC3UHOBOI'O KT'yTaA.

Pa3nen 3. MosekyasipHasi (pM3MKa M TEPMOJUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOI Meopul

OCHOBHBIE MTOJIOKEHHS MOJIEKYJIIPHO-KHHETHYECKOW TEOPUH U MX ONBITHOE 0OOCHOBAaHUE.
Bpoynosckoe nsmxenue. Auddysus. Xapakrep IBHKEHUS U B3aUMOJICHCTBUS YaCTUIL BEILIECTBA.
Monenu cTpoeHus ra3oB, KUAKOCTEN U TBEPABIX TeN U 00BSICHEHHE CBOICTB BELIECTBA HA OCHOBE

3TUX Mojeiel. Macca u PasMEpPbI MOJICKYII. KomnuuectBo BemiectBa. [locrosHHas ABOF&I{pO.

Tennosoe paBHOBecue. TeMmieparypa u e€ usmepenue. lllkana remneparyp Llenscus.



Mogens uaeanibHOro raza. OCHOBHOE YypaBHEHHE MOJEKYJISIPHO-KUHETHYECKOW TEOPUH
UIeaNbHOTO raza. AOCONIOTHAs TeMmIepaTypa Kak Mepa CpeIHeH KHHETHYECKOW JHEpruu
TEIUIOBOTO JABMKEHHS yacTull ra3a. [llkama remneparyp KenbBuHa. 1'a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Kianeiipona. 3akon [laneroHa. M3ompoliecchl B UI€aIbHOM Tra3e ¢ MOCTOSSHHBIM
KOJIMYECTBOM BEIIECTBA. [ 'paduueckoe NpEACTaBICHHE H30IMPOIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTpoHCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, JTOKa3bIBAIOLIME JIMCKPETHOE CTpOEHHE BellecTBa, ¢ororpaduu MOJIEKYI
OpPraHUYECKUX COCTUHEHUIH.

OmnbiTel 10 AU Y3UH KUTKOCTEH 1 Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogaens onbita [lITepha.

OnBITHI, TOKA3BIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOICHCTBHUA.
Moenp, WILTIOCTPUPYIOIIAs TPUPOLY AABJICHHS Ta3a HA CTEHKH COCY/a.

OMBITHI, WJUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUSA UJ1€aTbHOTO T'a3a, U30MPOIIECCHI.
Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

OHpe,I[CJ'ICHI/IC MacCcCbl BO3yXa B KJJACCHOM KOMHAaTe Ha OCHOBE I/I3MepeHHI>'I 00BéMa
KOMHAThI, AaBJICHUA U TEMIICPATypPhbl BO31yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXKITY MTapaMeTpaMyu COCTOSHUS pPa3peKeHHOTO ra3a.

Tema 2. Ocnosvt mepmoounamurku

TepMmoannaMmuyeckasi cuctemMa. BHYTpEHHsIsI SHeprus TEPMOAMHAMHYECKON CHCTEMBI H
crocoOb! e€ m3MeHeHus1. KomndaecTBO TETUIOTHI U pabota. BHYTpeHHSISI SHEprUs 0JTHOATOMHOTO
U7eanbHOro raza. Buasl Teronepenadn: TeIONPOBOAHOCTh, KOHBEKIUS, U3Ty4eHUE. Y NeJbHas

TEINIOEMKOCTH BellecTBa. KOIM4ecTBO TEIIOTHI Ipu TCIuIonepeaayc.

[Tonsitue 06 agnabaraoM nporiecce. [lepBoiit 3aKoH TepMoguHaMuKu. [IpumeHenne nepBoro
3aKOHA TEPMOJIMHAMUKH K H3ompoIieccam. ['paduueckas uHTepripeTanus paboThl rasa.

Bropoii 3akoH TepmonnHamuku. HeoOpaTuMocTs npoieccoB B MpUpPO/IE.
Tennossie MamHbL. [IpuHIUTIEI AEHCTBUS TEMIOBBIX MamuH. [IpeoOpazoBanus YHEPTUU B
TerIoBbIX MamuHax. Koadduuuent nonesnoro neiictsus TemaoBoit mamuusl. L{ukn Kapho u ero

KOA((UILIMEHT MOJE3HOTO JEHCTBUS. DKOJIOTHYECKUE POOIEMbl TEIIIOAHEPTETUKH.

TexHudeckne yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHUWE: JBUTaTellb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOIUIBHUK, KOHIUIIUOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTPEHHEW SHEPrHM Teja NPU COBEPIIEHUM pPAaOOTHI: BBUIET MPOOKU U3

OYTBUIKH TIOJ] ICKCTBUEM CIKATOTO BO3/yXa, HarpeBaHue 3(hupa B JIATYHHOU TPYOKE yTEM TPEHUS
(BuaeoIeMOHCTpaIus ).

W3meHenune BHyTpEeHHEH SHEpruu (TeMIepaTypbl) Tea Mpu TeIionepeaade.

OnbIT M0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYITHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENSI BHYTPEHHETO CrOPaHUsl, PEaKTUBHOI'O JABUTATEIs.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3Mmepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazoevie nepexoonvt

[Tapoo6pa3oBanue u koHaeHcalus. Vicniapenue u kunenue. AOCOIOTHAS U OTHOCUTEIbHAS

BJIA’)KHOCTB BO3JyXa. HaCLIIJ_IeHHHﬁ map. VaenbHas TemioTra napoo6pa30BaHI/I>1. 3aBHCHUMOCTD
TEMIICPATYPhbl KUIICHUA OT AaBJICHUA.

Teépmoe Teno. Kpucrammueckue u amopdHbIe Tena. AHU30TPOTHSI CBOHCTB KPHUCTAIIOB.
Kunkue kpucramisl. CoBpeMeHHbIe MaTepuaybl. [InaBnenue u Kpucramumzanus. Y IeabHas
TeruioTa miasneHus. Cyonumanus.

ypaBHeHI/Ie TEIJI0BOro OanaHca.

TexHuueckue YCTpOﬁCTBa W IIPAKTHYCCKOC IMPHUMCHCHHC: THIPOMECTP U IICUXPOMCTp,

KaJIOPUMETP, TCXHOJIOTUH MOJYUCHUSA COBPEMCHHBIX MAaTCPHUATIOB, B TOM YHCJIC HAHOMATCPUAJIOB,
W HAHOTCXHOJOI'NH.

Llemoncmpayuu

CBoiicTBa HACHIIIIEHHBIX MTAPOB.

Kunenue npu moHWKEHHOM JTaBJICHUH.

Cnoco0Ob1 U3MEpEeHUs BIAKHOCTH.

Habmroienne HarpeBaHus U MIaBICHUS KPUCTALTHYECKOTO BEIIECTBA.
JleMoHCTpanus KpUCTalIoB.

Yyenuueckuii sxcnepumenm, 1abopamopvie pabomuol

H3MepeHHe OTHOCHUTEIBHOM BIaXKHOCTH BO3yXa.



Pa3zgea 4. diekTpoauHaMuKa
Tema 1. Inexkmpocmamuka

OnexTpuzauuss Tel. OIeKTpUueckuil 3apsa. JlBa BHJa DSJIEKTPUUECKUX  3apsiioB.
[TpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS JIEKTPUIECKOTO 3aps/a.

B3aumoneiicteue 3apsgoB.  3akoH Kynona. TouyeuHbIi  2JIEKTpUYECKUN  3apsi.
Onektpuueckoe mone. Hanpsk€HHOCTh siexTpuueckoro mois. [lpuHnun cyneprno3unuu

ANEKTPUYECKUX MOJIeH. JINHNY HaNPssKEHHOCTU MIEKTPUYECKOTO MOJIS.

Pabora cun anexrpocratuueckoro nosst. [lorennuman. Paznocts norenuuanos. [IpoBogHuku
U IUDJIEKTPUKH B AJIEKTPOCTATUYECKOM MoJie. JudnexTpudeckas NpoOHULIaeMOCTb.

OnektpoéMkocts. Konaencarop. DIeKTpOEMKOCTh IUIOCKOTO KOHIEHCATOpa. JHEprus
3apsKEHHOT0 KOHJEHCATOPA.

TexHUYECKHE YCTPOHCTBA M IMPAKTUYCCKOE MPUMEHEHHE: JJICKTPOCKOI, JJICKTPOMETD,
JIEKTPOCTATUYCCKAS 3alUTa, 3a3€MJICHHE JJICKTPONPHOOPOB, KOHACHCATOP, KOMUPOBAIHHBIN
amnmnapar, CTpyWHBII PUHTED.

Jlemoncmpayuu

YCTpONCTBO U MIPUHIIUIT ACHCTBUS SJIEKTPOMETPA.

BzaunmopeiicTBie HadIeKTPU30BAHHBIX TE.

DIIEKTPUUECKOE TT0JIE 3aPsHKCHHBIX TEI.

[TpOBOAHHKY B 3JIEKTPOCTATHICCKOM TIOJIE.

DNIeKTpOCTaTUYECKas 3allIHTa.

I[I/I3J'ICKTpI/IKI/I B DJICKTPOCTATUYCCKOM IIOJIC.

3aBUCHMOCTD BHGKTpOéMKOCTI/I IJIOCKOT'O KOHACHCATOPA OT IJIOIAaAU IIJIACTUH, PACCTOAHUA
MCKAY HUMHU U )II/IBHGKTpI/I‘{eCKOﬁ IIPOHUITACMOCTH.

OHeprus 3apsKEeHHOr0 KOHIAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenune 3meKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuit moxk. Toku é paznuunvix cpeoax

DJIEKTPUYECKUN TOK. YCJIOBHUS CYIIECTBOBAHUA AJIEKTPHUUECKOro TOKa. MICTOYHHMKH TOKA.
Cuna toka. [locTOSIHHBIH TOK.

HaHp}I)KeHI/IC. 3axon Oma JJId ydacCTKa LICIIN.



DneKTpuuecKoe COTIPOTHUBIICHUE. Y nensHoe COTNIPOTUBIICHUE BELIECTBA.
[TocnenoBarenbHOE, MapaieIbHOE, CMEIIAHHOE COEAMHEHNE TPOBOHUKOB.

Pa6oTa snekrpuueckoro Toka. 3akoH Jxoyns—JIeHa. MOmHOCT 3IEKTPUYECKOTO TOKa.

DIIEKTPOABUKYILAsA CUJIa U BHYTPEHHEE COMPOTUBICHUE UCTOYHUKA TOKA. 3akoH Oma st
MOJIHOM (3aMKHYTOM) asiekTpuueckoit nenu. KopoTkoe 3aMbikaHue.

DJNEKTPOHHAs POBOAUMOCTD TBEPABIX METAIOB. 3aBUCUMOCThH COIPOTHUBIICHHS] METAJJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DneKTpuuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas IPOBOJUMOCTb IOJIYIPOBOIHHUKOB.
CsaoiicTBa p—N-niepexona. [lomynpoBogHUKOBbIE TPHOOPHI.

DJIEKTPUYECKH TOK B pacTBOpax M paciulaBax 3JIEKTPOIMTOB. OJIEKTPOIUTHYCCKAs
JUCCOITHAITUS. DIIEKTPOJIN3.

DJIeKTpUUYECKUi TOK B razax. CaMOCTOSTENIbHBIM U HECAMOCTOSATEIbHBIN pa3psia. MonHus.
ITma3zma.

TexHUYeCcKre yCTPOMCTBA U MPAKTUUYECKOE TPUMEHEHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
UCTOYHMKH TOKa, »JJEKTPOHArpeBaTelbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIBHBIC IPHOOPHI,
TEPMOMETP  CONPOTHUBIICHHUS, BAKyyMHBIA  JHOA, TEPMHUCTOPHI U  (DOTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JUO/I, TAJIbBAHUKA.

Jlemoncmpayuu

H3MepeHHe CHUJIBI TOKA W HAIIPSIKCHU .

3aBHCHMOCTD COIIPOTUBJICHUA NWIMHAPHUYCCKUX [MPOBOAHUKOB OT [JIMHBI, IIJIOIIAAN
MOIICPEUYHOTO CCUCHUSA U MaTCpUalia.

CMmemranHoe COCAUHCHUEC ITPOBOJIHUKOB.

[IpsiMoe u3MepeHue 3NIEKTPOABMKYIIEH cuibl. KOopoTkoe 3aMblkaHHE TaJlbBaHUYECKOTO
JJIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHUS.

3aBUCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.
IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBo# pa3psa v MPOBOAMMOCTD BO3AyXa.
OaHOCTOPOHHSS TPOBOMMOCTD JUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
N3yyenue cMEaHHOTO COCIMHEHNS PE3UCTOPOB.

I/ISMCPCHI/IC 3J'ICI(TpO,[[BPI)Ky1L[CfI CHJIbl HCTOYHHKA TOKAa U €0 BHYTPCHHETO CONIPOTUBJICHUA.



HabGmronenue anexTpomusa.
Me:xknpeaMeTHbie CBI3H

N3yuenne kxypca ¢usuku 6azoBoro ypoBHs B 10 Kiacce OCYyHIECTBISETCS C Y4ETOM
COIEPKATEIbHBIX MEXKIIPEMETHBIX CBS3€H € KypcaMH MAaTeMaTUK{, OHOJIOTHH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

MeosicnpeOomemnuvle nousimusi, CBS3aHHBIE C W3YYCHHEM METOJOB HAyYHOTO ITO3HAHUS:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHUE,
9KCIIEPUMEHT, MOJICJTUPOBAHUE, MOJICIb, H3MEPCHHE.

Mamemamuxa: peumieHue CUCTEMbl YpaBHEHUM, TUHeNHHas (yHKIus, mapadona, runepooa,
uX rpaduKy U CBOICTBA, TPUTOHOMETPUYECKHE (PYHKIIUH: CHHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC,
OCHOBHO€ TPUIOHOMETPHYECKOE TOXJIECTBO, BEKTOPbl U UX MPOEKUHWH HA OCH KOOpJHMHAT,
CJI0)KEHHE BEKTOPOB.

bBuonoeusn: mexanmueckoe JBW)KEHUE B KHUBOW mpupoje, muddysus, 0CMOC, TemI000MeH
JKUBBIX OPraHU3MOB (BHJIbI TEILJIONEPEIayH, TEIJIOBOE PABHOBECHE), SJICKTPUUECKHUE SBIICHUS B
JKUBOM IPUPOJIE.

Xumus: AUCKPETHOC CTPOCHHUE BCUICCTBA, CTPOCHHUEC aTOMOB W MOJICKYJI, MOJIb BCIICCTBA,
MOJIAApHas Macca, TCIIJIOBBIC CBOMCTBA TBéleI)IX TCII, JKHUJIKOCTEH H ra3oB, OJJICKTPHUYCCKUC
CBOMCTBA MCTAJUIOB, SJICKTPOJIUTHYCCKAA AUCCOIUalus, raJibBaHUKa.

l'eocpaghus: BAaXKHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeodpa3zoBaHue JIBUKEHUN C MCIIOJIb30BAHMEM MEXaHU3MOB, YUET TPEHUS B
TE€XHHMKE, MOJIIMIIHUKY, HCIIOJIb30BAHME 3aKOHA COXPAaHEHUs MMIyJbCca B TEXHHUKE (pakera,
BOJOMET M JIpyrue), JBUraTellb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTMH MOJIyYE€HUSI COBPEMEHHBIX MaTepUalioB, B TOM UHUCIIE
HAaHOMATEpHaJIOB, M  HAHOTEXHOJOIMM,  JJIEKTPOCTaTHYECKas  3allluTa,  3a3€MIICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TPUHTEpP, AJIEKTpOHArpeBaTelbHble MPUOOPHI,
AIIEKTPOOCBETUTENIbHBIE TPHOOPHI, TaIbBAHUKA.

11 KUIIACC

Pa3nes 4. DinekTpoamHaMuka
Tema 3. Maznummnoe none. InNeKmpoMacHUMHAA UHOYKUUS

[TocTostHHBIE MarHuThHl. B3anmoneicTBHE IOCTOSHHBIX MAarHuTOB. MarHutHoe IoJe.
Bekrop maruuTHOM MHAYKUMU. [IpyHIMI Cylieprio3uMy MarHUTHBIX MTOJIEH. JIMHUKM MarHUTHON
MHAyKIWW. KapTuHa TMHUN MarHUTHOW MHIYKIWH ITOJISI IOCTOSSHHBIX MarHUTOB.

MarauTHoe 1IoJjIe MIpOBOAHHMKA C TOKOM. KapTI/IHa JTMHAMN HHAYKOUW MardHuTHOI'O IOJIA
JJIMHHOTI'O IMpsAMOIr0 IMPOBOAHHMKA W 3aMKHYTOI'O KOJIBHEBOI'O IMPOBOJHHMKA, KAaTyYIIKH C TOKOM.
OmngIT 9pCTeI[a. B3aHMOHGﬁCTBHe IIPOBOAHUKOB C TOKOM.



Cuna Ammepa, €€ MOJlyJIb U HalpaBJICHUE.

Cuna Jlopenua, e€ Monaylnb M HampaBlieHHe. JIBUKEHUE 3apsHKEHHOM YacTUIbl B
OJIHOPOJTHOM MarHuTHOM mojie. PaGora cumsr Jlopenia.

SIBcHME ONEKTPOMAarHUTHOM HMHAYKUMHM. IIOTOK BEKTOpa MAarHUTHOW HWHAYKLHH.
DNeKTpOoABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHOM MHAyKuu Dapases.

BuxpeBoe anexTpuueckoe Mmose. ODJIEKTPOJIBMKYILIAs CWIa HHIYKIUU B IPOBOJHMKE,
JBUKYLIEMCS IOCTYIATEIbHO B OTHOPOJAHOM MarHUTHOM II0JIE.

IIpaBuno Jlenna.

NHAyKTUBHOCTB. SIBJI€HME CAMOMHIYKIIMHU. DJIEKTPOIBUKYILAsl CHJIa CAMOMHTYKIUH.
3H€pI‘ WA MAariuTHOTI'O ITOJISA KaTyIIKU C TOKOM.

DIEKTPOMAarHuTHOE IO0JIE.

TexHuueckue YCTpOﬁCTBa n  MNPAKTHUYICCKOC IIPUMCHCHHC. IIOCTOSHHBIC MArHHWTHI,
SJICKTPOMAIrHUTEI, DJICKTPOABUT'ATCIIb, YCKOPUTCIIN 3JICMCHTAPHBIX YaCTUI], MHAYKIIWMOHHAA IICYb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHUE AIEKTPOHHOIO ITy4YKa MarHUTHBIM MOJIEM.
JIuHUY MHOYKIUMK MarHUTHOTO MOJIS.
BzaumopeiicTBue AByX NPOBOJIHUKOB C TOKOM.

Cwta Amriepa.

[HerictBue cuitbl JIopeHIa Ha MOHBI JIEKTPOJIUTA.
SIBneHne ANeKTPOMarHUTHOM MHIYKIUH.

IIpaBuno Jlenua.

3aBUCHMOCTD BHCKTpO)IBI/I)KYH_Ieﬁ CHUJIbl MHAYKIIMK OT CKOPOCTU HU3MCHCHUA MArHUTHOTO
IIOTOKa.

SIBneHre caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yuenne MarHuTHOTO TOJIsI KATYIIKH C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa HA PAMKY C TOKOM.

Uccnenoanue sBIeHUS 3JIEKTPOMATHUTHON UHIYKIIMH.



Paspnen 5. KosieOanus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHble Ko1e0anus

Konebarenbnass cucrema. CBoOoaHble MexaHuyeckne kojeOanus. ['apmoHnyeckue
konebanus. Ilepuon, uacrora, ammautyga u  (Gasza kosnebanuil. IlpyXMHHBIT MasTHUK.
MareMaTHuecKuii MasiTHUK. Y paBHEHHE TapMOHUYECKUX Konebanuil. [IpeBpamienne sHepruu npu
rapMOHHYECKHUX KOJICOaHUSIX.

KoneGatenbubiii koHTyp. CBOOOJHBIE JJIEKTPOMArHUTHBIE KoOJIeOaHUS B UA€aJIbHOM
KOJe0aTeJIbHOM KOHType. AHAJOTUSl MEXIYy MEXaHWYEeCKUMH U  DIEKTPOMAarHUTHBIMU
kosebanusamMu. @opmyna TomcoHa. 3aKOH COXpaHEHMS SHEPTHHM B MICATBHOM KOJIEOATEIbHOM

KOHTYpE.

[IpencraBienue o 3aryxarouux KojeOaHUsIX. BbIHYyXJeHHbIE MeXaHUYeCKHUe KojeOaHMs.
Pe3onanc. BeinyXa€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

[Tepemennblil Tok. CHHYyCcOMAANbHBIN NEpEMEHHbIH TOK. MOIIIHOCTh NEPEMEHHOIO TOKa.
AMIITUTYHOE ¥ IEHCTBYIOLIEE 3HAUEHNUE CUJIBI TOKA U HAIPSyKEHUS.

Tpanchopmarop. IIpousBoncTBo, mepeaaya U MOTPEOICHUE DIIEKTPUUYECKONW SHEPTUU.
DKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AJeKTpodHepruu. KymnbTypa HCHOIB30BaHUS

ANEKTPOIHEPIUU B MOBCEAHEBHOM )KU3HH.

TexHudyeckue yCTpPOMCTBA M IPAKTHYECKOE INPUMEHEHHUE: DIIEKTPUYECKUMH 3BOHOK,
TEHEpaTOp INEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KojeOaTeNbHON cUcTeMbl (IPYKHHHBINA MU MaTeMaTHYeCKHM
MasITHHK).

HaGnronenue 3aTyxarommx KojaeOaHui.
HccnenoBaHre CBONCTB BBIHYKIEHHBIX KOIeOaHUH.
Habmtonenue pesonanca.

CB0OOIHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

OcmumnorpaMMbsl — (3aBUCMMOCTH  CHJIBI  TOKAa M HANpsOKEHUST OT BPEMEHM) JUIs
3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

Peszonanc Ipu nocCJICA0BAaTCIIbHOM COCAMHCHUHN PC3UCTOPA, KATYIIKHW HHIAYKTUBHOCTU U
KOHACHCATOpA.

Mogenb TUHUU 3AEKTPOIEepEaauH.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanue 3aBUCUMOCTH TIEPHOJIa MAIIbIX KOJeOaHU Ipy3a Ha HUTH OT JUIMHBI HUTH U
Macchl rpysa.



HccnenoBanne TmepeMEHHOTO TOKa B IEMH W3 IOCJIEAOBATEIbHO COSAMHEHHBIX
KOHJIEHCATOPa, KaTYIIIKUA U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 80JIHbL

Mexanuuyeckue BOJHBI, yclioBusl pacnpocTpanenus. [lepuoa. CkopocTh pacrpocTpaHeHUs
U januHa BoONHBL [lomepeunble W mponaosbHBIE BONHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJNIEKTPOMAarHUTHBIE BOJIHBI. Y CIOBUS W3JIYYEHHS 3JIEKTPOMAarHUTHBIX BOJH. B3aumuas
opueHTanus BektopoB E, B, V B anexkrpoMarautHoit BosHe. CBOMCTBA 371€KTPOMarHUTHBIX BOJIH:
OTpaKeHHe, TMpeIOMICHHe, moysipu3anus, audpakuus, uHTeppepeHuus. CKOpOCTbH

QJICKTPOMAaruuTHBIX BOJIH.

[Ikana 37€KTPOMAarHUTHBIX BOJH. IIpuMeHEHHe 37E€KTPOMArHUTHBIX BOJIH B TEXHHUKE U
OBITY.

IIpuHIMIIBI panoOCBA3H U TeleBUaAeHUs. Pagnonokanusi.

DJIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYIKAIOLLIEH Cpebl.

TexHuueckue ycTpoucTBa U NPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJbHbIE HWHCTPYMEHTHI,
VIBTPA3BYKOBasl JIMarHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap, PaJAuONpPUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Kone6mromieecs Teo Kak HCTOYHUK 3BYKA.

HabGmronenue oTpaskeHus U MPETOMIICHUS MEXaHUYECKUX BOJH.

Habmronenue natepdepeHny u AuPpakini MEXaHHIeCKUX BOJH.

3BYKOBOH pE30HAHC.

HabGmionenue CBS3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUTUTYJOM U 4YacTOTOM
KOJIeOaHUIA.

HccnenoBanne  CBOWCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTPaKEHHE, IPEIIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTepepeHIns.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonuHeHOE pacpOCTpaHEHUE CBETA B OJTHOPOJHOM cpeje.
JIyd cBeta. ToYeUHBIN UICTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. llocTpoeHue u300pakeHHl B IJIOCKOM
3epKaie.



[Ipenomnenne cBera. 3akOHBI TPEIIOMJICHHS CBeTa. AOCONIOTHBIM  TOKas3aTelb
npenomiieHud. [lonmHoe BHyTpeHHee oTpaxeHue. [IpenenbHbI yroa MOITHOTO BHYTPEHHETO
OTpaKEHHUS.

Hucnepcus ceera. CnoxkHbIi coctaB 6enoro csera. L{Ber.

Cobuparomue u pacceuBarome nuH3bL. ToHkass mnmuH3a. DOKYCHOE pacCTOSIHHE H
onTHYEeCKas cuiia TOHKOHM JIMH3bL. [locTpoeHne n3o0paxeHuii B cOOMparouX U PacCenBaIOIINUX
nuH3ax. PopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONTHKH.

BonnoBas onrtuka. HMurepdepenuus cBera. KorepeHTHbIE HMCTOUYHUKH. Y CIOBHUS
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHLIMOHHON KapTUHE OT JIBYX CHH(A3HBIX

KOI'€pC€HTHBIX HCTOYHHUKOB.

Hudpakmus cBera. JudpakuuonHas pemérka. YciaoBHe HaONIOAEHUS TIABHBIX
MaKCHMYMOB IIPH TaJICHU MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKIIHOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHuueckue yCTpoicTBa M IPAKTUYECKOE IPUMEHEHHE: OYKHM, Jyna, (oToamnmapar,
HpOGKHI/IOHHHﬁ amnmnapar, MUKpPOCKOII, TCJICCKOII, BOJIOKOHHAA OIITUKA, ﬂHq)paKHHOHHaﬂ pGHIéTKa,
HOJIIPOU .

Jlemoncmpayuu

[IpssMonMHEHOE paclpoCTpaHeHHEe, OTPAKEHUE W MpelioMyieHHe cBera. ONTHYECKHUE
IPUOOPHI.

[TonHOE BHYTpEHHEE OoTpakeHrne. MoJienb CBETOBO/IA.
HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Mogenu MUKpPOCKOTIA, TEIEeCKOTa.

Hab6monenue narepdepeHimm ceera.

Habmonenue nudpakiuu certa.

Hab6monenue qucnepcun cBerta.

[TomyueHue cekTpa ¢ TOMOIIBIO PU3MBI.

[Tomyuenue cekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.
Habmronenue nonsipusaiuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

I/ISMepeHl/Ie IMoKas3aTeyid MpEJIOMIICHUA CTCKIIA.



HccnenoBanue CBOMCTB M300payKCHHM B JIMH3aX.
HabGnronenue qucnepcuu certa.
Pa3nen 6. OcHOBBI crIeUAIBHON TEOPUHM OTHOCUTEJIBLHOCTH

I'paHnLBI IPUMEHUMOCTH KJIACCUYECKOM MexaHuku. llocTymarsl crnenualbHOW TEOpUU

OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTb MOJYJSI CKOPOCTHM CBE€Ta B BaKyyme, [MPUHLUII
OTHOCUTEILHOCTHA DUHINTEHHA.

OTHOCHTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMe ICHHE BPEMCHH M COKPAILICHUE JITHHBI.

DHeprus ¥ UMNYJIbC PEISATHBUCTCKOM YaCTHIIBI.

CBs13b MacChl C SHEPTHEH U UMITYJILCOM PEIIATUBUCTCKOMN YaCTHIIBI. DHEPTHUs IOKOS.
Pa3zpnen 7. KBanToBas pusuka

Tema 1. Dnemenmol K6aHmMoGoOI ONMUKU

®otonbl. ®opmyna [Inanka cBs3u sHEPTUM OTOHA C €r0 YACTOTOH. DHEPTUs U UMITYIIHC
doToHa.

Otkpeitie u wuccienopanue ¢Goroddpdekra. Ombitel A. I'. CromeroBa. 3aKOHBI
dororddekra. YpaBuenue Diinimreiina 1 Gotosddexra. «Kpacnas rpanuna» hotosddexra.

JlaBnenue ceera. OnbiTel [1. H. JIeOenena.

XHUMHYECKOE HeﬁCTBHC CBCTaA.

TexHuueckue ycTpOHCTBa U NPAKTHUUECKOE MpPUMEHEHHe: (OTOAIEMEHT, (POTOAATUHK,
COJIHEeYHast 6aTapest, CBETOAHO/.

Llemoncmpayuu

®o1od(deKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.
HccnenoBanue 3aKk0HOB BHEHTHETO poTodPdeKTa.
CBeToanoI.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OnbiTel Pesepdopaa mo paccesnuto o -yactuil. [lnanerapnas
Mmozenb atoMa. [locrynarer bopa. U3nydenue u norsomieHue GOTOHOB IpHU MEPEXoe aroma ¢
OJIHOTO YPOBHS SHEPTUHU Ha Apyroi. Bunsl ciektpoB. CrieKTp ypOBHEN 3HEPIMH aTOMa BOJIOPO/A.

BonnoBssle cBolicTBa yactuil. Bosnsl e bpoiinsa. KopnyckynspHO-BOJIHOBOW Tyaau3M.

CrioHTaHHOE B BBIHY)XXACHHOC M3JTYUCHHUC.



TexHuueckne yCTpOHMCTBA W NPAKTHUYECKOE TMPUMEHEHHE: CIEKTpPaJIbHbIA aHaIU3
(cieKTpoCcKoM), Ja3ep, KBAHTOBBI KOMITHIOTED.

Jlemoncmpayuu

Mopnenb onbiTa Pezepdopaa.

OrnpezesieHne JUTMHBI BOJHBI Jlazepa.

Habnronenue nuHedvyaTsix CIEKTPOB U3TyUCHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol
Hab6nronenue mMHEHYaToro crekTpa.

Tema 3. Amomnoe aopo

DKCHEePUMEHTHI, I0Ka3bIBAIOIIUE CI0XKHOCTh CTPpOeHHUS sAapa. OTKPHITHE PaIMOaKTUBHOCTH.
Omneitel Pesepdopaa no onpeneneHuio coctaBa paaruoakTUBHOro u3nydenus. CoiicTBa anbda-,
OeTa-, raMMa-u3NydeHus. Biusinue painoakTHBHOCTH HA KUBBIE OPTraHU3MBI.

OTtkpeiTHE IPOTOHA U HelTpoHa. HykimoHnHas monens sapa [elizenOepra—lBaneHko. 3apsin
anpa. MaccoBoe uucio sapa. M3oTomnsl.

Anbda-pacniaf. DIEKTPOHHBIM M MO3UTPOHHBIA OeTa-pacmaa. ['amMma-uznydeHue. 3akoH
PaAMOAKTUBHOIO pacmaja.

OHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. Jle@ekT macchl spa.
Snepusle peakuuu. [lenenue u CUHTES AIED.

SAnepubiii peaktop. Tepmosinepubiii cunrte3. IlpoOiaemMbl M NEpPCHEKTUBHI  SAEPHOM
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPTreTHKU.

OnemMeHTapHble YacTUllbl. OTKPBHITHE TO3UTPOHA.
Metobl HaOMIOIEHNS U PETUCTPALIMH HIEMEHTAPHBIX YACTHII.
dyHaMeHTaIbHbIE B3aUMOAeHCTBUSA. EAMHCTBO (hr3nyeckoit KapTUHBI MHpa.

TexHuueckue ycTpoilcTBa M HpaKTHYECKOe NMPUMEHEHHue: J03UMeTp, Kamepa Buibcona,
SJIepHBIN peakTop, aToMHasi bomoOa.

Jlemoncmpayuu
CuéTyuK MOHU3UPYIOLIUX YACTHUII.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanue TpeKoB 4acTHUI] (110 TOTOBBIM GoTorpadusim).



Pa3zgen 8. JiieMeHTBI ACTPOHOMHUM U ACTPOPUZUKH

Oranbl pazButus actpoHomud. [Ipukiiagnoe 1 MEPOBO33pPEHUECKOE 3HAUEHHE aCTPOHOMMUH.

Bun 3Bé3anoro HeOa. Co3Be3ausi, spKkue 3BE3/bI, IIAHETHI, KX BUINMOE JABHKCHUE.

CosHeyHast cucTeMa.

Counnie. ConHeyHass akTUBHOCTb. Mcrounuk sHepruu CosiHIIa W 3BE3A. 3BE3MABI, HX
OCHOBHBIE XapaKTEpUCTHKU. J[narpamMmma «CreKTpajibHbII KJ1acC — CBETUMOCTbY. 3BE3/1bl INIABHON
MOCJIEAOBATEIIbHOCTH.  3aBUCHMOCTb  «Macca — CBETHMOCTB» OJiId 3BE3  TJIaBHOH
MocJIeIoBaTeIbHOCTH. BHyTpenHee cTtpoenue 3BE31. CoBpeMEHHBIE TMPEACTABICHUS O

MIPOUCXOKICHUH | dBoJonMK CoJTHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3]T.

Mineunsiii [1yte — Hama ["anaktuka. [Tonoxenue u nuxenune Connua B [amaktuke. Turbl
rajakTuk. Paguoranaktuky U kBazapsl. UEpHbIE ABIPEI B sIpax TaJaKTHK.

Bcenennas. Pacuupenue Bcenennoi. 3akon Xa0O06ma. PaszOeranue ramaktuk. Teopus
bonpuioro B3peiBa. PennkroBoe u3nyyeHue.

Macmrabnas ctpykTrypa Beenennoil. MeraranakTuka.

Hepeménnsie npodiaeMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

HaOnroneHuss HeBOOPYKEHHBIM TJ1a30M C HUCHOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHHUH
JUTSL OTIPEJICIICHUS TTOJIOKEHHUS HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/US
CeBepHOro nomymapus 1 sipkue 3BE3/1bl.

HaGnronenus B teneckon JIyHel, mianet, Mieunoro Ilyrtu.

O0o0maroniee NnoBTOPEHUE

Pony ¢u3mku M acTpoHOMHH B JKOHOMHYECKOM, TEXHOJIOTHUYECKOHM, COLMAIBbHON U
TUYECKOH chepax AeaTeIbHOCTH YelIOBeKa, pOJib U MECTO (PU3UKH M aCTPOHOMHUU B COBPEMEHHOM
HAayyHOW KapTHHE MHUpaA, posib (U3MUECKOH Teopuu B (OPMUPOBAHUU MPEACTABIECHUH O
¢du3nueckoil kKapTuHe MUpPA, MECTO (PU3MUECKOW KapTUHBI MHUpa B OOLIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX MPEJCTaBICHUM O IPUPOJIE.

MexnpeameTrHblie CBA3H

N3yuenue xypca ¢usukm 0a3oBoro ypoBHsS B 11 Kiacce OCyIIeCTBIAETCS € y4E€TOM
COJIep’KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Medscnpeomemnsie nouamus, CBSI3aHHBIE C HW3YYEHHEM METOAOB HAyYHOTO IO3HAHUS:
ABJIEHUE, Hay4YHbIH (hakT, rumores3a, (Qu3MUecKas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,

9KCIICPUMCHT, MOACIIUPOBAHUEC, MOJCIIb, UBMCPCHUC.

Mamemamuxa: penieHne CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKHE (YHKLIHHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPHI M HX



IPOCKIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOM3BOAHBIC 3JEMEHTApHBIX (DYHKIIHIA,
MpU3HAKU I0J100MS TPEYTOIbHUKOB, ONPEIEIICHNE TUIOIIAIN TUIOCKUX QUTyp U 00bEMa Tel.

buonoeus: snekrpuueckue sBJICHUS B )KUBOU NpUpPOE, KojaeOaTeabHble IBUKEHUS B dKUBOU
IIPUPOJIE, ONITUYECKUE SIBICHUS B )KUBOM IIPUPOJE, NEHCTBUE paAuallii Ha )KUBbIC OPTaHU3MBI.

Xumusi: CTpOE€HHE AaTOMOB M MOJIEKYJ, KpPUCTAJUIMYECKasi CTPYKTypa TBEPABIX Te,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM pelIETKH, CIIEKTPAIbHBIN aHaIH3.

l'eocpaghus: MarHUTHBIE MOMIOCA 3€MIIM, 3aJIe)KM MAarHUTHBIX PyH, (POTOChEMKA 3eMHOU
MOBEPXHOCTH, MPECKA3aHUE 3eMIICTPSCECHUM.

Texnonozusn: TMHUM NIEKTpONEpesayd, TeHEpaTop MEPEMEHHOr0 TOKa, HJIEKTPOJBUIATEINb,
UHAYKIMOHHAs TeYb, pajxap, paJuoONpUEMHHUK, TEIEeBH30p, aHTeHHa, Tenedon, CBY-meus,
IPOEKIMOHHBIN arnmapar, BOJIOKOHHAs ONTHKA, COJIHEYHas OaTapes.

IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

OcBoenne yueOHOro mpeamera «®Pu3nKa» Ha ypPOBHE CPETHETO OOIEro oOpa3oBaHHSA
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEUYHWTHh  JOCTHXKCHHE  CICIYIOIIMX  JIMYHOCTHBIX,
METAIPEIMETHBIX U MPEAMETHBIX 00Pa30BaTEIIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIM9HOCTHBIE Pe3yJbTaThl OCBOCHHS ydeOHOro mpeamera «Du3uka» IOJKHBI OTPaXaTh
TOTOBHOCTh M CHOCOOHOCTH OOYHaroIUXCsi pyKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEU
MO3UIIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllUi, TO3UTHUBHBIX BHYTPEHHHX
yOeXAeHU, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM POCCHIICKOrO  OOIIecTBa,
pacumpeHe >KM3HEHHOTO OMbITa M OMbITa JEATEILHOCTH B IMPOIECCE peaTu3allii OCHOBHBIX
HAIpPaBlIEHUHN BOCIIUTATENBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCcKOro BOCIUTAHUS:

Cc(hOPMUPOBAHHOCTh  TPAXKIAHCKOM TO3WIMU  OOy4aromerocss Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

NPUHITHE TPAJUIMOHHBIX OOIEYETOBEUECKUX TYMAaHUCTHUECKUX M JIEMOKPATUYECKUX
IIEHHOCTEI;

FOTOBHOCTh BECTH COBMECTHYIO JAESTEIBbHOCTh B HHTEpECax TIpa)IaHCKOro OOIecTBa,
y4acTBOBAaTh B CAMOYIIPABIIEHUH B 00pa30BaTEIHLHOM OpPraHU3aInu;

YMCHUC B3aHMO)IeﬁCTBOBaTB C COIOHMAJIBHBIMH HWHCTUTYTaMHW B COOTBCTCTBHU C HX
(I)YHKI_II/ISIMI/I 1 Ha3HAYCHUCM,

TOTOBHOCTb K TYMaHHUTapHO! U BOJIOHTEPCKOM IEATEIBHOCTH;
2) NIAaTPHOTHYECKOT0 BOCITUTAHUS

c(OpMHUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, TATPHOTU3MA;



[ICHHOCTHOE OTHOIICHWE K TOCYAApCTBEHHBIM CHMBOJIAM, IOCTIDKEHHUSM pPOCCHHCKUX
Y4EHBIX B 0071aCTH QU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:
c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBECHUS;

CIIOCOOHOCTH OILICHUBATh CUTYyallUI0 U IPUHUMATh OCO3HAHHBIC PCHICHUSA, OPUCHTHPYAIACh HAa
MOpaJIbHO-HPABCTBCHHBIC HOPMEBI U IECHHOCTHU, B TOM YUCJIC B ACATCIIBHOCTHU y‘léHOl"O;

OCO3HAHHWE JJMYHOTO BKJIAJa B IIOCTPOEHHE YCTOWIHBOTO OYIyIIETO;
4)3¢TeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOYAs ICTETUKY HAYYHOTO TBOPUYECTBA, MPHUCYIIIETO
(bu3HIECKOI HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS
UHTEpEC K pa3InyHbIM chepaM MpodhecCHOHATBHON e TeIbHOCTH, B TOM YUCIIE CBA3aHHBIM
¢ (u3uKON M TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oyaymed mpodeccun u

p€ain30BbIBATH COOCTBEHHEIE YKU3HEHHEIE IIJIaHbI;

TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHHUIO U caM0OOpa30BaHMIO B 00JlacTH (U3MKU Ha
HMPOTSKCHUH BCEH KU3HHU;

6) 3K0JIOrM4eCKOro BOCIIUTAHUS S

C(OPMUPOBAHHOCTh SKOJIOTHYECKOH KYJIBTYpBl, OCO3HaHHME TJIOOAIBHOTO XapakTepa
HKOJIOTMYECKUX MPOOiIeM;

MJIAHUPOBAHUE U OCYILIECTBICHUE JEHCTBUI B OKPYKAIOIIEH Cpe/ie HA OCHOBE 3HAHUS LIeJIei
YCTOWUYMBOTO pPa3BUTHUS YEIIOBEUECTBA;

pacmimpCeHrue OIblTa JACATCIBHOCTH 9KOJIOTHYECKOM HAIpaBJICHHOCTH Ha OCHOBC
HMEIOIIUXCS 3HaHUM O (1)I/IBI/IK€;

7) HEHHOCTH HAYYHOT'0 MO3HAHHUS:

c(OPMHPOBAHHOCTE  MHUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PrU3HUYECKON HAYKH;

OCO3HAaHUEC IICHHOCTU HaquOﬁ ACATCIIbBHOCTH, TOTOBHOCTL B ITPOLICCCE U3YUYCHUA (1)I/I3I/IKI/I
OCYHICCTBJIIATE MPOCKTHYIO U UCCIICIOBATCIIBCKYIO ACATCIIBHOCTD HHAUBUAYAJIIBHO U B T'PYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATDBI
Ilo3naBaTebHbIE YHUBeEPCAJbHbIE YUeOHbIE H1eHCTBHUS

Ba3zoBble jornyeckue qeiicTBud:



CaMOCTOSITENIbHO (OPMYJUPOBAaTh M aKTyalH3UpOBaTh MpobiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OonpeacIATh HEIN ACATCIBHOCTH, 3a4aBaTh MapaMETPbl U KPUTCPUU UX JOCTHIKCHU A,
BBISABJIATh 3aKOHOMEPHOCTH U ITPOTHBOPEUYMA B paCCMaTPpHUBACMBIX (1)I/I3I/I‘IGCKI/IX SIBJICHUAX

pa3palaThIBaTh IUIaH pPeLIeHUs MPoOIeMbl ¢ yUETOM aHANIM3a UMEIOUINXCA MaTepUaIbHBIX U
HEMaTepUalbHBIX PECYpPCOB;

BHOCHUTBb KOPPEKTHBBI B JACATCIBHOCTH, OLCHHBATH COOTBCTCTBUC PE3YJILTATOB LCIIAM,
OLICHUBATb PUCKU HOCHGI[CTBI/II;'I ACATCIIbHOCTH,

KOOPJAMHUPOBAaTh M BBIIOJHATH pabOTy B YCJIOBHUSIX pPEAJbHOT0, BHUPTYaJIBHOTO U
KOMOMHUPOBAaHHOT'O B3aUMOACHCTBUS;

pa3BUBATbh KPCATUBHOC MBIIIJICHUC ITPU PCIICHUHN JKU3HCHHBIX HpO6J’I€M.
ba3oBble nccienoBarebCcKue AeiCTBHUA.

BIIJICTh HAYYHOW TEPMHUHOJIOTHEH, KJIIOYEBBIMU TMOHSATHUSAMH M METOJaMU (PU3UUYECKOU
HaYyKH;

BJIQJIETh HaBBIKAMHU Y4eOHO-HCCIIEIOBATEIbCKONM M MPOEKTHOM JeATeIbHOCTH B 00JACTH
¢bu3nKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEICHHs 3a1a4
(U3UYECKOTO COJIep KaHusl, TPUMEHEHHUIO Pa3JIMYHBIX METOJO0B MO3HAHUS;

BIIAJICTh BUJAMHU JICATEIBHOCTH IO TOJYYEHHUIO HOBOT'O 3HAHMS, €r0 WHTEPIpPETalNH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX CUTYAIUSIX, B TOM YHCIIE PU CO3/IaHUU
y4eOHBIX MPOEKTOB B 00J1aCTU (PU3UKH;

BBISIBJIATH TIPUYUHHO-CJIC/ICTBEHHBIC CBSI3M W aKTyalM3WpPOBaTh 3aJady, BBIJBUTATh
TUIIOTE3Y €€ PelIeHMs], HAXOAUTh ApTyMEHTHI JJI JJOKA3aTelIbCTBA CBOUX YTBEPKICHUH, 3a7aBaTh

rapamMeTpsl ¥ KpUTEPUH PELLCHNS;

AHAJIM3UPOBATD MMOJIYYCHHBIC B XOAC€ PCHICHUA 3aJ]a4r PE3YJIbTAaThl, KDUTUYCCKN OLICHUBATH
X JOCTOBCPHOCTD, IIPOrHO3UPOBATE USMCHCHUC B HOBLIX YCJIOBUAX,

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a/1a4K B 00pa30BaTEIbHON JEATENbHOCTH, B TOM
qucie IPU U3y4eHUH (PU3HKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OLEHUBATh IPUOOPETEHHBIN OMBIT;

YMETb MEPEHOCUTh 3HAHUS 1O (PU3UKE B MPAKTHUECKYIO0 007IaCTh )KU3HEACATEILHOCTH;
YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEIAraTh OPUTMHAIBHBIC TOAXObI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 33]1a4H, TOIMYCKAIOIINE albTepHATUBHBIEC PEILICHUSI.

Pabora ¢ nnopmanmeii:



BJIQ/IETh HaBBIKAMH MOJIyuYeHUs MHPOpMauu (U3NYECKOrO COJEp>KaHUs U3 HCTOYHHUKOB
pa3HBIX THWIIOB, CAMOCTOSATEIBHO OCYLIECTBJIATh IIOMCK, AaHAIN3, CHUCTEMATHU3alUI0 U
MHTEpIpeTanrio HHPOPMALIUU Pa3THUHBIX BUOB U (OPM IMPE/ICTABICHHUS;

OLIEHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

UCTIOJIB30BaTh CPEACTBA HH(POPMAITMOHHBIX M1 KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B pEILICHUH
KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX M OpPraHU3alMOHHBIX 33Jlay C COONIOZCHHEM TpeOOoBaHUI
HPrOHOMHUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, PeCypcocOepekeHus, MPABOBBIX U 3TUYECKUX
HOPM, HOPM UH(OPMAIIMOHHOM 6€30MacHOCTH;

co3/aBaTh TEKCThl (DU3MUECKOTO COJIEp’KaHWs B pa3IUYHbIX QopmaTax ¢ y4€ToM
Ha3Ha4YeHUs THGOPMAIUH U LIEIIeBON ayAUTOPUHU, BBIOHPAsi ONTUMAIIbHYIO (POpMY MpencTaBIeHUS
U BU3yaJIU3alliH.

KoMMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1eHCTBUSA:
OCYILIECTBIISATh OOIIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOH JEATEIbHOCTH;

pacrio3HaBaTh NPCANOCBIIKHU KOH(bJ'H/IKTHI)IX CI/ITyaIII/If/'I U CMATYaTh KOHQ)HHKTI)I;

pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOK TOYKY 3pPEHHS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB;

MIOHMMATb U UCIOJIb30BaTh PEUMYIIECTBA KOMAH/IHON U HHAUBUAYAIbHON pabOTHI;

BBIOMPATh TEMATUKY U METOJIbl COBMECTHBIX ACWCTBUI C y4€TOM OOMIMX WHTEPECOB U
BO3MOKHOCTEH Ka)KJIOT'0 4ICHA KOJUIEKTHBA,

MPUHUMATh 1€ COBMECTHOM JESITEIbHOCTH, OPraHUW30BbIBATH W KOOPIMHUPOBATH
JIEUCTBUA 110 €€ TOCTUKEHUIO: COCTABIIATH IUIAH IEUCTBUN, PACIIPEAENATD POJIA C YYETOM MHEHUI

YY4aCTHUKOB, 00CYX/IaTh pe3yabTaThl COBMECTHOU PabOTHI;

OLICHMBATh KaYeCTBO CBOETO BKJa/a M KaKJIOr0 Y4aCTHHKA KOMaHJbl B OOIIMNA pe3yabTaT
10 pa3paboOTaHHBIM KPUTEPHSIM;

npeajiaratb HOBBIC IIPOCKTBHI, OLICHUBATH HWACU C IMO3UIIUU HOBU3HBLI, OPUTMHAJIBHOCTH,
HpaKTquCKOﬁ 3HAYUMOCTH;

OCYHICCTBJIATL TIO3UTUBHOC CTPATCTHUYCCKOC IIOBCACHUC B PA3JIMYHBIX CUTYyallUAX,
MMPOSABJIATE TBOPYECTBO U B006pa)K€HI/I€, OBITh WHUIMATUBHBIM.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIE TeiiCTBHUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIIATh MO3HABATEIbHYIO JIE€ATENILHOCTE B 00JacTU (PU3MKH U
ACTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTABUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENIBHO COCTABJIATh IUIAH PENICHUS PACUETHBIX M KadyeCTBEHHBIX 3aJ]1a4, IUIAH
BBITTOJIHEHUS] MPAKTUYECKOM paboThl ¢ Yy4ETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IPEANIOYTECHHMII;



JlaBaTh OLEHKY HOBBIM CUTYaLlHsM;
pacuIMpsATh paMKH Y4eOHOTO IIPEMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JIeJIaTh OCO3HAHHBIN BBIOOp, apryMEHTHUPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peLIeHHuE;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

Croco0cTBOBATH (HOPMUPOBAHHIO U MTPOSBIICHUIO SPYAULIUU B 0071acTH (PU3HUKH, TOCTOSIHHO
TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBCHbD.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJJIEKT:

JaBaTb OLCHKY HOBBIM CHUTYyallUsM, BHOCHUTHb KOPPEKTHBBI B JACATCIbHOCTH, OLICHUBATH
COOTBETCTBHUEC PE3YJILTATOB LCIAM;

BJI1aACTh HaBbIKaAMU MO3HaBaTEIILHOMN peq)HeKCI/II/I KaK OCO3HaHH:A COBCPIIACMbIX HeﬁCTBHﬁ u
MBICJIMTCIIBHBIX ITPOLICCCOB, UX PCIYJIBTATOB U OCHOBaHI/If/'I;

MCII0JIb30BaTh NPUEMBI peIeKCUH JIUIsl OLIEHKU CUTYalluu, BbIOOpa BEPHOTO PELICHMUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKECHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPHU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;

OpUHUMATh ce0sl, TOHMUMAasl CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJILTATOB AEATEIbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B nponecce nocTukeHus: IMUHOCTHBIX PE3Y/IbTaTOB OCBOEHUS MPOTrPaMMBbI 10 (GU3KKE NI
YPOBHSI CpeAHEro obuiero oOpa3oBaHusi y 0OydarOIIMXCSl COBEPILEHCTBYETCS SMOIMOHAIbHBIN

WHTEJUICKT, MPEe/oiaralomuii copMupoBaHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOUIET0 CIIOCOOHOCTh MOHUMATh CBOE 3MOILMOHAIBHOE COCTOSIHUE,
BUJICTh HAINPABJICHUS PAa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOperyJIUpOBaHUs, BKIIIOUAIOLIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTb
3a CBOE MOBeJIEHHE, CIOCOOHOCTh aJalTUPOBATHCS K AIMOILIMOHAIBHBIM U3MEHEHUSM U MPOSBIATH
THOKOCTB, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMM, BKJIIOYAIOIIEH CTPEMJICHHE K JOCTHKEHHUIO L€ M YCHEXY,
ONTUMU3M, HHULIIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXOMS U3 CBOUX BO3MOKHOCTEH;

OMIIaTHU, BKJIIOYAIOIICH CIIOCOOHOCTh ITOHHUMATH SMOIUOHAJIBHOC COCTOSAHUC [PYTUX,
YUYUTBIBATH €TI0 IMTPHU OCYIICCTBJICHUN O6IJ_ICHI/I$I, CIIOCOOHOCTH K COYYBCTBUIO U COIICPCIKUBAHULIO,

COLMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHUS C APYTHMMHU
JOJIbMH, 3a00TUTHCSI, TPOSBISATH UHTEPEC U pa3periaTh KOHQIUKTHI.



INPEAMETHBIE PE3YJIBTATDBI

K xoniy o6y4yenus B 10 kiacce npeiMeTHbIC pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPAXKATh
c(OPMHUPOBAHHOCTh y O0YYAIOIUXCS YMEHUI:

JI€MOHCTPUPOBATh Ha MpPUMEPax pojb U MeCTO (U3UKU B (POPMUPOBAHUHM COBPEMEHHOM
Hay4YHOM KapTUHBI MHUPA, B PAa3BUTUHM COBPEMEHHON TEXHUKM M TEXHOJIOTMM, B IIPAKTUYECKOU
JEATEIIBHOCTH JIIOJEH;

YUUTBHIBATh TPAHUIIBI MPUMEHEHUS U3YUEHHBIX (U3NYECKUX MOJIENIeH: MaTepuaibHas TOUKa,
WHEpIUalbHasl CUCTEMa OTCcuéra, aOCOMOTHO TBEPIOE TEJO, UJICATbHBIN a3, MOJCIH CTPOCHUS
ra3oB, KUAKOCTEH M TBEPMABIX Tell, TOUCUHBIN AIEKTPUUECKHM 3apsi] MPH pelieHuu (PU3NIeCKUX
3az1ay;

pacnio3HaBaTh (U3WYCCKUE SBJICHHS (IIPOIECCHI) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KUHETHYECKON TEOpUM CTPOCHUS BEIIECTBA M AJICKTPOJWHAMUKHU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABW)KEHHE, CBOOOAHOE MaJeHHE Tel,
JBUKCHHE 110 OKPYXKHOCTH, HHEPITUS, B3auMoieicTBUE Tel, muddy3us, OpoOyHOBCKOE ABUKCHHE,
CTPOCHHE KUIKOCTEH U TBEPIABIX Tell, U3MEHEHHE 00bEMa Tell IPHU HarpeBaHUU (OXJIAKICHHUHN),
TEIJIOBOE PABHOBECUE, HCIIAPEHUE, KOHJEHCAIlWsl, TUIABJICHHE, KPUCTAILIU3AIMS, KUIICHHE,
BJIQXKHOCTH BO3/1yXa, IOBBIIICHHE JaBJICHUS ra3a IpU €ro HarpeBaHUU B 3aKPHITOM COCY/I€, CBS3b
MEXJly MapamMeTpaMu COCTOSIHMS Tra3a B H30Ipoleccax, JEKTpU3alus Tej, B3aUMOJCHCTBHE
3apsoB;

OIKCBIBATh MEXAHWYECKOE JABMKCHHE, UCHOJb3Ys (U3NYECKHE BEIMUYMHBI: KOOpAMHATA,
yTh, IEPEMELICHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CUjla, UMIYJIbC Teld, KMHETHYECKas
SHeprus, NOTEHLMAaJbHAas SHEprusi, MexaHudeckas paboTa, MeXaHHYecKas MOIIHOCTb; MHpHU
OTMCAaHHUH TPABMIIBHO TPAKTOBATh (PU3NUECKUN CMBICI MCTIOIb3YEMbIX BEJTUYMH, UX 0003HAYCHHS
U €IUHMIIBI, HAXOAUTh (POPMYIIBI, CBSI3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUMHY C IPYTUMHU
BEJIMYHUHAMU;

ONKCHIBATh W3YYECHHBIE TEIUIOBbIE CBOWCTBA TEI W TEIUIOBBIE SIBJICHMS, MCIONb3YS
¢u3nueckue BEIMYMHBL: JaBIIEHUWE Ta3a, TeMIepaTypa, CpeAHssi KUHETHYeCcKas SHEeprus
XAOTUYECKOTO0 JIBUJKEHUS MOJIEKYJ, CPEJHEKBAaApaTU4YHAas CKOPOCTb MOJIEKYJ, KOJMUYECTBO
TEIUIOThl, BHYTPEHHSISI AHEprusi, padora rasza, Kod(pUIMEHT IMOJIE3HOro JEHCTBUS TEIJIOBOTIO
JIBUTATENIS; IPU OMHUCAHUM MTPABUIIBHO TPAKTOBAaTh (PU3MUYECKHUI CMBICT MCIIOJIb3YEMbIX BEIMYHH,
UX O0O0O3HAYEHWS M EAUHMIBI, HAaXOJIUTh (OPMYJbl, CBS3BIBAIOLIME JAHHYIO (QU3NYECKYIO
BEJIMYMHY C APYTHUMH BEITUYHHAM;

ONMCHIBATh M3YyYEHHBIE DJIEKTPUYECKHE CBOMCTBA BEILECTBA W JJIEKTPUUYECKUE SIBICHHUS
(mpotiecchl), UCHONIB3YST (PU3NUYECKUE BEIWYMHBL: AJIEKTPUUYECKUI 3aps]l, dJIEKTPUUYECKOE MOJIE,
HanpspKEHHOCTh  TIOJIS, IOTEHLMAJ, PA3HOCTh IOTEHIHUAJIOB; IPU ONUCAHUM IPABHIBHO
TPAKTOBAThH (bPISI/I‘-IeCKI/Iﬁ CMBICJI HCIIOJB3YEMBIX BECIWYWH, HX o0o3HaueHust M CAUHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

aHAJTM3UPOBaTh (PU3MUECKUE TMPOLECCHl M SIBICHUS, UCHONb3ysd (pU3MuecKue 3aKOHBI U
INPUHLMIBL: 3aKOH BceMupHoro tarotenusd, |, Il u Il 3akonsr HeloToHa, 3akoH coxpaHeHus
MEXAHUUYECKOM dHEPIuH, 3aKOH COXPAHEHMsI UMITYJIbCA, IPUHIUI CYIEPIIO3ULIUN CHUJI, IIPUHIUIT
paBHOIPaBUsl MHEPLUATIBHBIX CHCTEM OTCYETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BELIECTBA, I'a30BbIE 3aKOHBI, CBSA3b CPEIHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIIOTHOM TeMmIepaTypoil, MepBbIi 3aKOH TEPMOAMHAMUKH, 3aKOH COXpaHEHUS



AIIEKTPUYECKOTO 3apsiia, 3aKkoH KyinoHa, mpu TOM pa3nudarh CIIOBECHYIO () OPMYIMPOBKY 3aKOHA,
€ro MaTeMaTH4eCKOe BhIpAKEHUE U YCIOBUS (TpaHUIIbI, 00JIACTH) MPUMEHUMOCTH;

00BACHATH OCHOBHBIE IIPpUHIUIIBL I[CﬁCTBHH MalllMH, HpI/I60pOB N TCXHUYCCKUX YCTpOfICTB;
pa3indaTtb yCJIO0BUA UX 0€30I1aCHOr0 UCIIOJIL30BaHUS B MMOBCEJHEBHOM KU3HU,

BBITIOJIHATL 3KCIICPUMCHTBI 10 HMCCIICAOBAHUTIO (1)I/I3I/I'-ICCKI/IX SIBJIEHUU U IponeccoB €
UCIIOJIb30BAHUEM  MPSMBIX W KOCBEHHBIX H3MEpEHHH, Tpu 3TOM  (hopMyIHpoBaTh
npo0iieMy/3aaqy U THIIOTE3y y4eOHOT0 IKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEATIOKEHHOTO
000py10BaHus, IPOBOAKUTE OMBIT U OPMYIUPOBATH BBIBOJIBI,

OCYILLECTBIIATh MpPSIMbIE M KOCBEHHbIE H3MEPEHUs (QU3MUECKUX BEIWYMH, IPU ITOM
BbIOMpPATh ONTHUMAJbHBIM CIIOCOO M3MEPEHUs M HUCIOJIb30BATH HM3BECTHBIE METOAbl OLEHKHU
IIOTPELIHOCTEN U3MEPEHUN;

HCCIICA0BATh 3aBUCUMOCTU MCIKAY (1)I/I3I/I‘ICCKI/IMI/I BCJIIMYMHAMHU C UCIIOJIb30BAHHUEM IIPAMBIX
H3M€p€HPII>i, IIpyU 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (bPIKCI/IpOBaTL PE3yIbTAaThbl HOHy‘I@HHOﬁ
3aBUCHUMOCTH (1)I/I3I/I‘-ICCKI/IX BCJIMYHH B BUJC Ta6JII/III u Fpa(l)I/IKOB, ACJIaTh BBIBOJLI IO PE3YyJIbTaTaM
HUCCIICOOBAaHUA,

coOnrofarh mpaBuia O€30MacHOrO TpyAa MPU NPOBEACHHHM HCCIEAOBAHMA B paMKax
y4eOHOr0 OSKCIIEPUMEHTA, Y4EOHO-UCCIIEOBATENLCKOM M IMPOEKTHOW JESATENIBHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1TaOOPaTOpHOro 000pyI0BaHUS;

pewatb pacu€THbIE 3aJayd C SIBHO 3aJaHHOM (U3MYECKOM MOJENbI0, HCIHOJb3Ys
¢du3nyeckre 3aKOHbI M MIPUHLUIIBI, HA OCHOBE aHAJM3a YCJIOBHs 3aJjaud BHIOUPATh (PU3UUECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (OPMYIBI, HEOOXOAMMBIC IS €€ pEelIeHHS,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MUeCcKoi BEIMUHHBI,

pemarb KauyeCTBEHHbIE 3a/aud: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUMBYIO IIEMOUYKY
paccyXJIeHHI ¢ OMOpoi Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

MCIIOJIb30BAaTh MPU PELICHUH Y4eOHBIX 3a]1a4 COBpEMEHHbIE THPOPMAIIMOHHBIE TEXHOIOT U
JUIs TIOUCKA, CTPYKTYpUpPOBaHMs, HHTEPIPETALMU M NpPEACTaBICHUsS Y4eOHOM M HaydHO-
NOMYJISIPHON MH(pOpMAIUH, TOTYYEHHON U3 Pa3INYHBIX HCTOYHUKOB, KpUTUYECKU aHAIU3UPOBATh
NoJy4aeMyro HH(opMaIuio;

NPUBOAUTH MPUMEPHI BKJIA/Ja POCCUMCKUX M 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSCHEHHE MIPOLIECCOB OKPYXKAIOIIEr0 MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTH;

MCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS IO (PU3UKE B TOBCETHEBHOM KU3HU JIJIs1 00eCTIeUeHUS
0€30MacHOCTH MPU OOpAIIEHUH C MPUOOPAMU U TEXHUYECKUMH yCTPONCTBAMH, /IS COXpPaHEHUS
3/I0pOBbS U COOTIOACHUSI HOPM SKOJIOTMUECKOTO TIOBEJICHUS B OKPY’KaIOILEH cpelie;

pa6OTaTL B I'pylIi€ ¢ BBIIOJIHCHUCM PA3JIMYHBIX COUAJIBHBIX pOJ'ICﬁ, IJIaHUPOBATh pa60Ty
TpymIibl, palUuOHAJIBHO pacCclnpeacisaTb 00S3aHHOCTU U IJIaHUPOBATb ACATCIIBHOCTL B
HECTAaHAAPTHBIX CUTyallUAX, aACKBATHO OLCHUBATH BKJIaJ KaXIOTO M3 YYAaCTHHUKOB I'PDYIIIBI B
peHmiCHuc paCCManHBaeMOﬁ HpO6JICMBI.



K xoniy o0ydyenust B 11 kJacce nmpeaMeTHbIE pe3yibTaThl HA 0A30BOM YPOBHE JOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMECHHM:

JI€MOHCTPUPOBATh Ha MpPHUMEPax pojb U MeCTO (U3UKU B (POPMUPOBAHUHM COBPEMEHHOIM
Hay4YHOM KapTUHBI MHMPA, B PA3BUTUHM COBPEMEHHON TEXHUKM M TEXHOJIOTHM, B IIPAKTUYECKOU
NEeSITeIbHOCTH JIIO/IEH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KAPTUHBI MUDA;

YUUTBIBATE TI'paHUIbl MNOPHUMEHCHUA HU3YYCHHBIX (bl/ISI/ILIeCKI/IX MOHeHeﬁZ TOYCYHBIN
E)JICKTpI/I‘-IGCKI/Iﬁ 3apsn, J1y4d CBCTa, TOYCYHBIN HCTOUHUK CBCTa, AACpHasd MOACIIb aTOMa, HYKJIOHHAs!
MOZACJIb aTOMHOI'O sApa IIpu pCUICHUA (1)I/IBI/ILICCKI/IX 3aaa4,

pacrio3HaBath (hU3MYECKHE SBJICHUS (TPOLECCh) M OOBSICHATh UX HAa OCHOBE 3aKOHOB
ANEKTPOJJMHAMUKNA U KBAHTOBOW (PM3HMKH: DIICKTPUYECKAs MPOBOJAMMOCTD, TEIUIOBOE, CBETOBOE,
XUMHUYCCKOC, MAarHuTHOC I[eflCTBHSI TOKa, B3aHMOZ[eI>'ICTBI/IC MAarHuToB, OSJICKTPOMArHuTHasA
WHIYKIMS, JCHCTBHE MAarHUTHOTO IOJIi HAa IPOBOJHUK C TOKOM W JBWKYIIUHCS 3apsi,
AJIEKTPOMArHUTHBIC KOJICOAHUS U BOJHBI, IPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETA, OTPAKEHUE,
npejgomiieHue, uHTepdepeHius, audpakius W TOJSApU3alUs CBETa, IUCIEPCUS CBETa,
doroanekrpudeckuii d3¢pdekt (porodddekt), CBETOBOES aBleHNE, BOZHUKHOBEHUE JTUHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS! M UCKYCCTBEHHAsI PAIMOAKTUBHOCTB;

OIKCBIBATh M3y4YECHHbIE CBOWCTBA BELIECTBA (DJIEKTPUUYECKHUE, MAarHUTHBIC, ONTUYECKUE,
AIIEKTPUYECKYIO MPOBOAUMOCTD PA3JIMYHBIX CPEN) U 3JIEKTPOMArHUTHBIE SIBJIEHUS (IIPOLIECCHI),
UCTONB3Yys (U3UYECKHUE BEJIUYMHBL: HJIEKTPUYECKHM 3apsil, cuja TOKa, DSJIEKTPUYECKOoe
HaIpsKEHUE, IEKTPUYECKOE CONIPOTUBIICHHUE, PA3HOCTh IIOTEHINAJIOB, JIEKTPOABUKYILAs CUIIA,
paboTa TOKa, MHIYKLIMS MarHUTHOro mouisd, cwia Amnepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTYILKH, SHEPrusl 3JIEKTPUUYECKOIO0 M MAarHUTHOTO IOJIEH, MEPUOJ W 4YacToTa KosieOaHui B
K0JIeOaTeIbHOM KOHTYpE, 3apsi/l U CHjla TOKa B MPOLIECCe TapMOHUYECKUX 3JIEKTPOMArHUTHBIX
KoyieOaHni, (POKYCHOE pAcCTOSIHME M OINTHYECKas CWJIa JIMH3BI, MPHU ONHCAHWU IPABHIBHO
TPAaKTOBaTh (PU3MUECKUIM CMBICA MCIOJIB3YEMbIX BEIMYMH, UX O0003HAueHUs M EAMHHULBL,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3HMUECKYIO BEJIMUNHY C JPYTUMU BEITUYUHAMU;

ONKCHIBATh HM3YyUYEHHBbIE KBAHTOBbIE SIBICHHUS U IPOLECCHl, HCHOJIb3Ys (PUINYECKUE
BEJIMYMHBI: CKOPOCTH AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
UMIyasC (OTOHA, IMEpPUOJ TNoJypacmajia, SHEPIrHsl CBSI3M aTOMHBIX SJ€p, NPU ONHUCAHUU
NPaBUIbHO TPAaKTOBaTh (PU3UYECKUN CMBICI MCIOJIB3YEMbIX BEJIMYMH, UX OOO3HAYCHHS H
€AMHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOLINE JAaHHYIO (PU3MUECKYIO BEIMUYUHY C JIPYTUMHU
BEJIMYMHAMU, BBIYUCIISTh 3HaYeHUE (PU3MUECKON BETUYHHBI;

AHATM3UPOBATh (U3UYECKUE TPOIECCHl W SBIEHUS, UCTOIB3Ys (U3NYECKUE 3aKOHBI U
OpUHUUIBL: 3aKk0oH OMa, 3aKOHBI IOCJIEAOBATEIBHOIO M MApajuIeIbHOTO COEAUHEHUs
MPOBOJHUKOB, 3akoH J[koyms—JIeHna, 3akoH 3JIEKTPOMAarHUTHOM  WHIYKIMH, 3aKOH
NPSIMOJIMHEMHOTO PacipOCTpaHEHUsl CBETA, 3aKOHbI OTPAXKEHMSI CBETA, 3aKOHBI IPEIOMIICHUS
CBeTa, ypaBHeHUe DiHIITeHa 11 poTodhPeKTa, 3aK0H COXpaHEHUsI DHEPTUH, 3aKOH COXPaHEHUS
MMITYJIbCa, 3aKOH COXPAaHEHMs JJIEKTPUUECKOrO 3apsja, 3aKOH COXPAaHEHMsS MAacCOBOTO 4YMCIA,
noctynatel bopa, 3akoH paguMOaKTHBHOTO pacmajaa, MpU OSTOM pa3inyaTh CJIOBECHYIO
(GOpMYITUPOBKY 3aKOHA, €r0 MaTeMaTU4YeCKOE BBIPAKEHUE W YCIOBUS (TpaHHIIBI, 00JacTH)
MIPUMEHUMOCTH;

OTpe/IeNATh HAaIlpaBJICHUE BEKTOpPa WMHAYKIMM MarHUTHOTO TOJS MPOBOJHHKA C TOKOM,
cuiiel Amnepa u cuibl JlopeHna;

CTPOUTH U ONMHCHIBATH I/I306pa)KCHI/Ie, CO31aBacMoOC IJIOCKUM 3CPKAJIIOM, TOHKOH HHHSOﬁ;



BBIMOJHATh JKCIEPUMEHTBI M0 HCCICIOBAHUIO (DU3UYECKUX SBJICHHA M MPOIECCOB C
UCIIOJIb30BAHUEM  MPSMBIX M KOCBEHHBIX HW3MEpPCHHH: TpU 3TOM  (HOpMYIHpOBAThH
npo0iieMy/3aaqy U THIIOTE3y y4eOHOT0 IKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEAIOKEHHOTO
000py10BaHus, IPOBOAUTE OIBIT U POPMYITUPOBATH BHIBOJIBL;

OCYIIECTBIISITh NPSMbIE M KOCBEHHbIE H3MEpPEHHs (PU3MUECKUX BEIMYUH, NPU 3TOM
BBHIOMPATh ONTUMAJIBHBIA CIOCOO HM3MEPEHHUS U UCIOJIb30BAaTh HW3BECTHBIE METOJbl OLICHKHU
MOTPEIIHOCTEN U3MEPEHUN;

UCCJIEI0BaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIMUYUH C MCIIOJIb30BAaHUEM MPSIMbBIX U3MEPEHUN:
IpU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yJbTAThl MOJYYEHHOW 3aBUCHMOCTHU
(Gu3nyeckux BEIMYMH B BHUJE TaOMUIl W TpaduKOB, [AenaTh BBIBOABI 10 pe3yiabTaTaM
UCCIIEI0BAHMS;

coOmoaTh mpaBwiia OE30MacHOTO TpyJda NPH TNPOBEACHHHM HCCIEAOBAaHUN B paMKax
y4eOHOTO0 OIKCIIEPUMEHTa, Y4eOHO-UCCIICOBATEIILCKOH W TMPOCKTHOW JEATEIILHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U TaOOPaTOpHOro 000pyI0BaHUS;

pewatb pacu€THbIE 3aJayd C SIBHO 3aJaHHOM (U3MYECKOM MOJENbI0, HCIOJb3Ys
¢u3nveckre 3aKOHBI M MPUHIUIBI, HA OCHOBE aHAJN3a YCIOBHS 33a4H BBIOUPATh (PU3HUECKYIO
MO/JIeJIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbl, HEOOXOAMMBbIE UId €€ peLIeHHUs,
IIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD [TOJIyY€HHOT'0 3HAaU€HUs (PU3NUECKON BEIMUNHBI,

peiiaTb KAa4YCCTBCHHBIC 3aJa4dM: BBICTpAWBATH JIOTHYCCKU HCEIIPOTHBOPCUYHMBYIO LCIIOYKY
paCCY)KI[GHI/Iﬁ C OHOpOﬁ Ha U3YYCHHBIC 3aKOHBI, 3daKOHOMCPHOCTHU U q)HSquCKI/IC SABJICHUA,

UCIIO0JIb30BaTh MPH PELICHNU Y4eOHbIX 337a4 COBPEMEHHbIE HH(POPMALIMOHHbIE TEXHOJIOT MU
JUI TIOUCKA, CTPYKTYpUPOBAaHMs, HMHTEPIPETALUMUd M NpPEACTaBICHUs Y4eOHOW U HaydHO-
HOMYJISIPHOM MH(pOpMaLUH, TOTYYEHHON U3 Pa3JINYHBIX HCTOYHUKOB, KpUTHUECKH AaHAJIU3UPOBAThH
NoJy4aeMyro HH(opMaIuio;

0OBACHATH IMPUHIUIIBI JIEHCTBUSA MallluH, HpI/I60pOB N TCXHUYCCKUX YCTpOﬁCTB, pa3jiniaTtb
YCJI0BUA UX 0e30IaCHOTO HCIOIL30BAHUS B HOBCGI[HGBHOﬁ KU3HU,

IPUBOJIUTH MPUMEpPHI BKJIAJa POCCUMCKHX U 3apyOE€KHBIX YUYEHBIX-(U3UKOB B Pa3BUTHE
HaYKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHUS 110 (PU3KKE B TOBCEAHEBHOM XKU3HU JUIs 0OecTIeYeHUs
6€30MacHOCTH MpH O0pallleHUH ¢ MPUOOPaMU U TEXHUYECKUMHU YCTPOHCTBAMH, JUIS COXPaHEHHS
3J10pOBbsI U COOJIIOJICHHSI HOPM KOJIOTMYECKOI0 TIOBEACHUS B OKPYXKAIOILEH cpenie;

paboTaTh B rpyNIe C BBHIIOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH, IIIaHUPOBATh PadOTy
TpYyMNIbl, palMOHAIBHO paclpeneNniaTh O0O0f3aHHOCTH W  IUIAHUPOBATh JIEATENBHOCTH B
HECTAaHJAPTHBIX CUTYalMSX, aI€KBAaTHO OLIEHMBATh BKJIAJl KAXKJIOTO U3 YYaCTHUKOB I'PYIIIBI B
pelIeHne paccMaTpruBaeMoil pooIIeMBl.
TEMATHYECKOE INTAHUPOBAHHUE

10 KUIIACC
Ne HanmeHnoBanue pa3fesnoB U TEM IPOrpaMMBbl KonnuecTBo yacos
n/m Bcero  KonTponbHbIE [IpakTnueckue

paboThI paboThI
Pazgen 1. PU3UKA U METO/1bl HAYYHOI'O IO3HAHUSA



No HanmenoBanue pa3ienoB U TeM NporpaMMbl KonnuectBo wacon

n/m Bcero  Kontposbabie [IpakTrueckue
paboThI paboThl
1.1 ®wusuka 1 METOABI HAYYHOTO MTO3HAHUS 2 0 0
Hroro no pazaeny 2
Paznea 2. MEXAHUKA
2.1 Kunemaruka 5 0 0
2.2 ]JluHamuka 7 0
2.3 3aKkoHBI COXpaHEHUS B MEXaHUKE 6 1 1
Uroro mo pazneny 18
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMMUKA
3.1  OcCHOBBI MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU 9 0 1
3.2 OCHOBBI TEPMOJAUHAMUKHI 10 1 0
3.3  ArperartHbie cocTosiHUS BemiecTBa. dazoBbie 5 0 0
Hepex0/Ibl
Utoro no pazneny 24
Pazgen 4. JIEKTPOJANHAMUKA
4.1 DnexTpocTaTHKa 10 1
4.2 TlocTosiHHBIN AJIEKTpHUECKUi TOK. Toku B 12 1 0
pa3IMYHBIX cpegax
Uroro no pazneny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10O ITPOTPAMME 68 3 3
11 KJIACC
Ne  HammeHnoBaHM€e pa3feinoB U TEM MPOrPAMMBI KonmuectBo yacos
n/m Becero  KoHTposbHbIE [IpakTHueckue
paboThI paboThI
Pazgen 1. JIEKTPOJANHAMUKA
1.1 MaruaurtHoe nosie. DIeKTPOMarHuTHas 11 1 3
WHTyKIIUS
Hroro no paszneny 11
Pazgen 2. KOJIEBAHUSA U BOJIHBI
2.1 MexaHU4yecKHe U SJIEKTPOMAarHUTHBIE 9 0 1
KoseOaHus
2.2 MexaHWYECKHE U DJIEKTPOMArHUTHBIE BOIHBI 5 1 0
2.3 Onruka 10 0 3
Hroro mo pazaeny 24
Paszea 3. OCHOBBI CIEIIMAJIBHON TEOPUM OTHOCHUTEJBHOCTH
3.1  OcHOBBI CIEIUATBHOMN TEOPHH 4 1 0
OTHOCHUTEJIBHOCTH
Uroro no pazaeny 4
Pazgen 4. KBAHTOBAS ®U3UKA
4.1  DneMeHTHl KBaHTOBOI ONTHKH 6 0 0
4.2  Crpoenue aToma 4 0 0


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
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

No  HammeHoBaHue pa3ziesioB U TEM MPOTrpaMMBbl

KomnuectBo yacos

/1 Bcero  KontposbHbIe [IpakTrueckue
paboTbI paboThI

4.3  ArtomHoOE€ AIpO 5 0 0 E
Hroro no pazaeny 15

Paznen 5. 9JIEMEHTbBI ACTPOHOMUU U ACTPO®PU3UKHU

5.1 DneMeHTHI aCTPOHOMUU H aCTPOPHUIUKU 7 1 0 E
Hroro no pazneny 7

Pazgen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 OO6oOmaromiee MOBTOPEHUE 4 0 0 E
Hroro no pazneny 4

PesepBHOe Bpems 3

OBUIEE KOJIMYECTBO YACOB I10 68 4 7
I[MPOI'PAMME
MOYPOYHOE IINIAHUPOBAHUE
10 KJIACC

Ne Tema ypoka KonnuectBo wacos

n/m

1 ®wusuka — Hayka o npupoje. Hayunsie MeTO/1bI MO3HAHHS
OKPYKaIOIIEero MUpa

2  Ponb u mecto pusuku B GOPMUPOBAHUN COBPEMEHHOM
Hay4YHOI KapTHUHBI MUpa, B IPAKTUYECKOH IeATETbHOCTH
Ioaen

3 Mexanuueckoe apuxkeHue. OTHOCUTEIBHOCTD
MEeXaHW4YeCKoro aBmwkeHus. [lepemenienue, CKOpoCTh,
YCKOpEHHE

4 PaBHOMEpHOE MPSIMOJIMHEHHOE IBUKCHHE
5 PaBHOycKkOopeHHOE IPSIMOJIMHEMHOE JBUKEHNE
6 CBoOonHoe mageHue. Y CKOpeHHE CBOOOAHOTO MaJAeHUS

7 KpuBonuHeiiHoe nBuXeHHE. [{BI)KeHNE MaTepruaibHONU TOUKU
10 OKPYKHOCTH

8  Ilpunumn otHocuTensHoCTH ["anunes. MiHepuuaibHble
cucrteMsl orcyera. [lepBsiii 3akoH HeroToHa

9 Macca rena. Cuna. [IpuHiun cynepro3unuu cuit. Bropoit
3aKkoH HploTOHA /1St MaTepuaabHON TOUKH

10 Tperuii 3axoH HproTOHA JUIs1 MaTepHAIBHBIX TOUEK

11 3akon BcemupHoro TsaroreHus. Cuna tsokectu. [leppas
KOCMHUYECKasi CKOPOCTb

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

Bcero Kontponsneie IIpakTrnueck

paboThI paboThI
1 0 0
1 0 0
1 0 0
1 0 0
1 0 0
1 0 0
1 0 0
1 0 0
1 0 0
1 0 0
1 0 0
1 0 0


https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/ff0c32e2
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https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
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Ne
/o

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

Tema ypoka

Cuna tpenus. Koadpdumuent tpenus. Cuna conpoTHBICHUS
IIPH JBMDKEHHUH TEJIa B )KUIAKOCTH HMJIH ra3e

[ToctynarensHoe U BpalareabHOE ABMKEHHUE aOCOITIOTHO
TBEpHOro tena. MomeHnT cuisl. [lnedo cunbl. YcnoBus
paBHOBecHs TBEPAOTO Tena

Nmnynbc MaTepuanbHOU TOYKH, CUCTEMbI MaTepUAIbHBIX
Touek. mnyinbe cuibl. 3aKOH COXpaHEHHUS UMITYJIbCa.
PeaktuBHOE ABMXEHUE

Pa6ora n moutHoCTh cuibl. Kunetnueckas sHeprus
MaTepuaTbHOW TOUYKH. Teopema 00 U3MEHEHUN KHHETHYECKOH
SHEPrUuu

ITorenuumaneHas sHeprus. [loTeHuManpHas SHEPTUs yIupyro
nepopMupoBaHHOM npykuHbl. [loTeHIManbHas 3Heprus Tena
BOJIN3M OBEPXHOCTH 3eMIIU

[ToreHnuanpHble U HENOTEHIUANbHbIE CHIIbL. CBS3b pabOThHI
HENOTEHLUAIbHBIX CUJI C U3MEHEHUEM MEXaHUUYECKOMN
SHEPI'UU CHUCTEMBI Tell. 3aKOH COXPaHEHHsI MEXaHUYECKOMH
SHEPrUu

JlaboparopHast pabota «MccienoBanue CBS3M pabOThI CHIIBI C
M3MEHEHHEM MEXaHUYECKOM SHEePTuu Tella Ha puMepe
PaCTSIKCHUA PE3UHOBOT'O KI'yTa»

Kontponbnas padota no teme «Kunemaruka. Jlunamuka.
3aKOHBI COXPAHEHUS B MEXAHHUKE»

OCHOBHBIE MOJIO)KEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUH.
Bbpoynosckoe nBuxenue. {udpdysus

XapakTep ABMKEHUS U B3aUMOJCHCTBUS YaCTUL] BEIIECTBA.
Mogenu cTpoeHus ra3oB, KUIAKOCTEW U TBEPABIX TEI

Macca monexyin. Konmngectso Bemectsa. I[locrosiHHas
ABorazipo

TennmoBoe paBHOBecue. TeMneparypa u €€ U3MEpeHHUE.
[Ixana remneparyp Llenbcus

Wneansnsiii raz B MKT. OcnoBHOe ypaBHenne MKT

AOcosroTHast TeMIiepaTypa Kak Mepa cpeHell KHHETHUECKOM
SHEpPIrUHU JBUKEHUS MOJIEKYJ. Y paBHeHUEe MeHaeneena-
Knaneiipona

3axon [lanpToHa. ['a30BbIe 3aKOHBI

JlabopaTtopHas pabota «lccnenoBanne 3aBUCUMOCTH MEXKITY
rapaMeTpamMu COCTOSIHUS Pa3peKEHHOTO ra3a

I/I3OHpOHCCCBI B UACAJIbHOM ra3€ u ux rpa(bnqecxoe
IpeaACTaBJICHUC

BHyTpeHHs dHEeprus TepMOJMHAMAYECKON CUCTEMBI U
crnocoObl e€ n3MeHeHus. KonndecTBo TEmIoTsl U pabora.
BryTpeHHss sHEeprus 0JHOATOMHOTO MJI€AJIbHOTO ra3a

Bcero KonTposibHbIE

1

KonnuecTtBO yacoB

paboThI
0

[IpakTryeck
paboThI

0


https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
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/o

31

32

33

34

35

36
37
38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

Tema ypoka

Bupael rerionepenaun

VY nenbHas Tem0€MKOCTb BellecTBa. KoanuecTBo TenaoTsl
npu Teruionepeaade. AauabaTHeIi mporece

IlepBbIil 3aKOH TEPMOAVMHAMUKHU U €r0 IPUMEHEHHE K
u3oImpoueccam

HeobOpartumocts nporieccoB B mpupoze. Bropoii 3akon
TEPMOIUHAMUKU

[Tpunun nevicreus u KII/I TennoBoi MalinHbI

Hukn Kapno u ero KIT/]
DKOJIOTHYECKHUE TIPOOIEMBI TEIIIOIHEPTCTHKH

Oo6o06maromuit ypok «MonekyispHas ¢pusuka. OCHOBbBI
TEPMOJIUHAMHKI

KonrtponsHas pabora o reme «MomexyssipHas Gu3uka.
OCHOBBI TEPMOJTHAMHKI

Hapoo6pa30BaHHe N KOHACHCaIus. I/IcnapeHHe U KHUIICHUC

AOCOIIIOTHAs! U OTHOCUTENbHAS BJIAXXHOCTH BO3/IyXa.
Haceiennsiin nap

Tsépnoe teno. Kpucramnuueckue u amopdHsie Tena.
AHM30TpONUS CBOMCTB KPUCTAILIOB. JKUIKHE KPUCTAILIBI.
CoBpeMeHHbIE MaTepHalIbl

[InaBneHne u kpucTauM3anys. Y JejbpHas TEIIOTa
miasseHus. Cyonumanus

VYpaBHeHUE TEIJIOBOTO OanaHca

OnexTpuszanus Ten. JNeKTpudeckuil 3apsa. J(Ba Buna
JIEKTPUYECKUX 3aps 0B

[IpoBOAHMKY, TUINEKTPUKH U IOTYTIPOBOJHUKU. 3aKOH
COXpaHEHUs JIEKTPUYECKOTO 3apsaa

Bsaumonericteue 3apsinos. 3akoH Kynona. Toueunslit
BIIEKTPUYECKUAN 3apsiT

HanpsixénHocTs anekTpuueckoro nois. Ipunmun
CYIEPIIO3ULINU DJIEKTPUYECKUX TTosier. JInnuum
HANPSKEHHOCTH

Pabota cwi sanexktpocraruaeckoro nodst. [ToTenmuman.
Pa3nocTh norennuanon

HpOBOI[HI/IKI/I U JUSJICKTPUKHU B IJICKTPOCTATUICCKOM ITO0JIC.

HI/ISHGKTpI/I'—IeCKaH IMPOHUIACMOCTD
OnektpoémkocTs. KoHaeHcaTop

3J'ICKTpOéMKOCTB IIJIOCKOI'O KOHJACHCATOpAa. 3Hepr nus
3apsKCHHOT'O KOHACHCATOopa

KonnuecTtBO yacoB

Bcero KonTposibHbIE

paboThI
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 1
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0

[IpakTryeck
paboThI

0


https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
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No Tema ypoka KonnuectBo yacoB

n/m Bcero Kontpoasubsie IlIpakTruecki
paboThI paboTbl
53 JlabGoparopHas padota "M3MepeHne MeKTPOEMKOCTH 1 0 1
KoHzaeHcaropa'
54 TlpuHnMn neWcTBHs ¥ MPUMEHEHHE KOH/ICHCATOPOB, 1 0 0

KOIMPOBAJIBHOTO anmnapara, CTpyMHOro MpuHTepa.
DneKTpocTaTHuecKas 3aluTa. 3a3eMIeHHE AIEKTPOIpuOopoB

55 DNEeKTpUYECKUH TOK, YCIOBHUS €r0 CYIICCTBOBAHUS. 1 0 0
[TocTostnubii Tok. Cuta Toka. Hanpsixenue. ConpoTuBiieHue.
3akon OMa Jy1s ydacTKa 1enu

56 TIlocnepoBarenbHOE, TapaJlIEIbHOE, CMEIIAHHOE COCIMHECHHE 1 0 0
npoBoAHUKOB. JlaboparopHas pabota «3ydenue
CMEIIIAHHOTO COCAMHECHHSI PE3UCTOPORBY

57 PaboTta 1 MOUTHOCTH AJIEKTPUYECKOTO TOKA. 3aK0oH J[xoys- 1 0 0
Jlenma
58 3akon Oma 15t TOJTHOM (3aMKHYTON) 3JIEKTPUIECKOH LIETTH. 1 0 0

Koportkoe 3ambikanue. Jlaboparopnas padora «3mepenne
O/1C ucToyHuKa TOKa U €ro BHyTPEHHETO COIPOTUBIICHUS»

59 DnexTpoHHas MPOBOJAMMOCTH TBEPIBIX METAILIOB. 1 0 0
3aBUCUMOCTh COTIPOTUBIICHUSI METAJNIOB OT TEMIICPATYPHhI.
CBepXIpOBOIMMOCTh

60 DnexkTpuueckuil TOK B Bakyyme. CBOMCTBA 3JEKTPOHHBIX 1 0 0
My4YKOB

61 IlomynmpoBoaHUKH, UX COOCTBEHHAs U PUMECHAs 1 0 0

npoBoauMocTh. CBoOMCTBA p—N-Tiepexo/ia.
[TonynpoBOIHUKOBEIE TPUOOPHI

62 DnekTpuuecKuil TOK B paCTBOPAxX M pacIuiaBax 3JIeKTPOIUTOB. 1 0 0
DNEeKTPOIUTHYECKAs AUCCOLUALUS. DIEKTPOIIN3

63 DnexTpudeckuii TOK B razax. CaMOCTOSATEIBHBIN 1 1 0 0
HECaMOCTOSATENbHBIN pa3psal. Monnus. I1nazma

64 DnexkTpuueckue NprUOOPHI U YCTPOUCTBA U UX NMPAKTHUYECKOE 1 0 0
npuMeHeHne. [IpaBuia TeXHUKN 0€301TacHOCTH

65 OO6o6marmuil ypok «IEeKTPOIHHAMUKAY 1 0 0

66 KoHTponbHas paboTa 1o Teme «JIeKTPOCTaTHKA. 1 1 0
[TocTOsTHHBIN 2NEKTpUYECKHUM TOK. TOKH B pa3IMYHBIX
cpeaax»

67 PesepBHblii ypok. KonTponbHast pabota o Teme 1 0 0
"OnekTpoauHaMuka'

68 PesepBHbIil ypok. O606mIaromuii ypok mo temam 10 kiracca 1 0 0

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 3 3

11 KUIIACC


https://m.edsoo.ru/ff0c74f0
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https://m.edsoo.ru/ff0c8f6c

No Tema ypoka KonnuectBo yacoB

/1 Bcero Kontponbabie [IpakThuec
paboThl paboThl

1 TIlocTtosiHHBIE MarHUTHI U UX B3aUMOJICUCTBUE. MarHuTHOE 1 0 0
nose. Bektop MarHuTHON MHAYKIWHU. JIMHUY MarHUTHOM
WHIYKIAH

2  MarnuTHOE 1oJse NpoBOJHHKA ¢ TOKOM. OnbIT Dpcreaa. 1 0 0
B3aumopeiicTBie npoBOIHUKOB C TOKOM

3  JlabopaTtopHas paborta «/3ydeHrue MarHUTHOTO MOJIs KaTymku ¢ 1 0 1
TOKOM)

4 JlelicTBME€ MarHUTHOTI'O TOJISl HA IPOBOJHUK ¢ TOKOM. Cuita 1 0 1

Awmmnepa. JlabopatopHas pabora «lccinenoBanue neicTBHUs
MOCTOSIHHOTO MarHuTa Ha PaMKy C TOKOM»

5  JleiicTBME MarHUTHOTO TOJIS HA ABIIKYIIYIOCS 3apsKEHHYIO 1 0 0
yactuny. Cuna Jlopenna. Pabora cuinel Jlopenna

6 OnextpomaruutHas UHAyKUHUA. [I0TOK BeKTOpa MarHUTHOM 1 0 0
uHAyKuuu. J/1C nnaykuuu. 3aKoH 3JIEKTPOMarHuTHOM
unaykuuu Papanes

7  JlabopaTtopHas pabota «lccnenoBanue siBICHUS 1 0 1
AJIEKTPOMATHUTHOW WHIYKITHH

8 UWupyktuBHOCTH. SIBnenue camonnaykuuu. DJ1C 1 0 0
CaMOMHAYKIMH. DHEPrusi MarHUTHOTO MOJIS KaTYIIKKA C TOKOM.
DIIeKTPOMarHuTHOE IOJIe

9 TexHuveckue yCTpOWCTBA M X MPHUMEHEHHE: TOCTOSTHHBIC 1 0 0
MarHuThbl, 3JIEKTPOMArHUTHI, dJIEKTPOABUTATEIIb, YCKOPUTEIIN
AJIEMEHTAPHBIX YaCTHUILl, UHAYKIMOHHAs I1eYb

10 O6o6maromuii ypoxk «MarauTHoOe 1ojIe. DIeKTPOMarHuTHAs 1 0 0
WH]TyKIIUSD)
11 KonrtpoabHas pabota o Teme «MarHuTHoe mnoie. 1 1 0

3J'I€KTpOMaFHI/ITH ast UHAYKI WA

12 Coboxnble MexaHnYecKkHue Konebanus. ['apMoHndeckue 1 0 0
KoneOaHus. YpaBHEHHE TAPMOHUYECKUX KOJIeOaHNH.
IIpeBpamenue 3Hepruu

13 JlaGoparopras pabota «MccnemoBaHue 3aBUCUMOCTH TIEPHOA 1 0 1
MaJlbIX KoJieOaHuil rpy3a Ha HUTH OT JAJIMHBI HUTH U Macchbl
rpy3a»

14 KonebarenbHblil KOHTYp. CBOOOAHBIE JIEKTPOMAarHUTHBIE 1 0 0

KoJIeOaHHS B nacaJibHOM KoJie0aTeTbHOM KOHTYPC. Amnamorus
MCKAY MCXaHUYCCKUMHU U IJICKTPOMArHUTHBIMU KOJICOQHHSIMH

15 ®opmyna TomcoHa. 3aKOH COXpaHEHUS SJHEPTHH B UCATEHOM 1 0 0
K0JIeOaTeIbHOM KOHTYpe

16 TIlpeacraBneHue o 3aTyxaromux KoaebaHusx. BelHyKIeHHBIC 1 0 0
MexaHuuyeckue konebanus. Pesonanc. BeiHyX/1eHHbIE
AIIEKTPOMArHUTHBIC KOJIeOaHuUs

17 Tlepemennslii Tok. CHHYCOUAATIBHBIN TEPEMEHHBIN TOK. 1 0 0
MoOUIHOCTh MEPEMEHHOTO TOKa. AMIUTUTYIHOE U AEHCTBYIOIIEE
3HaYeHUE CUJIbI TOKA U HAIIPSDKEHHS


https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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No Tema ypoka KonnuectBo yacoB

/1 Bcero Kontponbabie [IpakThuec
paboThl paboThl

18 Tpancdopmatop. [IpousBoacTBo, nepemaaya u noTpedIeHue 1 0 0
ANEKTPUUECKON IHEPTUN

19 VYcTpo#cTBO U MPaKTUYECKOE TPUMEHEHUE AIEKTPUIECKOTO 1 0 0
3BOHKa, TeHepaTopa MepeMEHHOT0 TOKa, JTMHUH dJIEKTporepeaay

20 DKOJOTHYECKHE PUCKH MPH MPOU3BOJICTBE IIEKTPOIHEPTHH. 1 0 0
KynbTypa ncnosbp30BaHus JIEKTPOIHEPTUH B TIOBCETHEBHOMN
KHU3HU

21 MexaHnuveckre BOJHBI, YCIOBHS pacripocTpanenus. [lepuos. 1 0 0

CxopocTb pacnpocTpaHeHHs U JUIMHA BOJHBL. [lonepeunsie u
MPOJI0JIbHBIE BOJHBI

22 3Byk. CkopocTb 3ByKa. 'pomKkocTh 3ByKa. Beicora Tona. Tem6p 1 0 0
3ByKa

23 DneKTpOMarHUTHBIE BOJHBI, X CBOMCTBA U CKOpOCTh. Lllkana 1 0 0
AIIEKTPOMArHUTHBIX BOJIH

24  TlpuHUOMTIBI PAIHOCBS3Y U TEIEeBUICHUS. Pa3BuTHE CpeacTB 1 0 0
cBs3u. Pagnonokarus

25 KontposbHas padora «KoaeOaHus U BOJIHBDY 1 1 0

26 TIpsMonMHEWHOE pacpOoCTpaHEeHUE CBETa B OAHOPOIHOM cpene. 1 0 0
Toueunsiii ncroynuk cera. JIyu cBera

27 OrtpaxeHnue cBeTa. 3aKOHbI OTpakeHus cBeTa. [locTpoenue 1 0 0
M300paXEHU B IJIOCKOM 3€pKaje

28 Ilpenomnenue cBera. [lomHOE BHYTpEHHEE OTpaKEHUE. 1 0 0
[IpenenbHBIN YToJ MOJIHOTO BHYTPEHHETO OTPayKEHHUS

29 JlaGopatopHas pabora «3MepeHue nokasaresns nperoMIeHUs 1 0 1
CTEKJIa»

30 JIunzsl. [Toctpoenue n3odpakeHuii B nmun3e. @opMyiia TOHKOM 1 0 0
JUH3BL. Y BEIMUYCHHUE JIMH3bI

31 JlaGopatopHas pabora «MccnenoBanue cBOWCTB N300paKeHUH 1 0 1
B JINH33X»

32 Jlucniepcus cBera. CloXHBINA cocTaB Oeroro ceeta. L[Ber. 1 0 1
JlaGopatopHas pabota «HaOnronenue nucnepcun cBETay»

33 MWurepdepenuus cera. Judpakuus ceera. Judppakuronnas 1 0 0
pelérka

34 TlomepeuHOCTh CBETOBBIX BOJH. [lomsipu3anst cBeTa 1 0 0

35 OmnTrueckue npuOOpsl U YCTPOUCTBA U YCIOBUS UX 1 0 0

0€30MacHOro NPUMEHEHUS

36 ['paHUIBI MPUMEHUMOCTH KiIaccrueckoid Mexanuku. [loctymater 1 0 0
CHelHaTbHON TEOPHUH OTHOCUTEIBHOCTH

37 OTHOCUTENBHOCTh OAHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U 1 0 0
COKpAIIleHUE JUTHHBI

38 DHeprus ¥ UMITYJIBC PEISTUBUCTCKON YacThIbl. CBsi3b Maccei ¢ 1 0 0
SHEpPruei U UMIYTLCOM. DHEPTHUS MTOKOS


https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
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No Tema ypoka KonnuectBo yacoB

n/n Bcero Konrtponbnsie IlpakTuyec
paboThl paboThl

39 KonrponbsHas pabora «Ontrka. OCHOBHI clieUaTbHONU TEOPUU 1 1 0
OTHOCHUTEIIEHOCTHY

40 ®otonsl. Popmyina [Inanka. JHeprust © UMMIysIbC GOTOHA 1 0 0

41 OrtxkpsiTue u uccienoBanue porodddexra. OmbiTe A. T 1 0 0
CroneroBa

42 3akonsl potodrddekra. YpaBHeHHE DUHINTECHHA IS 1 0 0
doroaddekra. «Kpacnas rpanuna» porodpdexra

43 [asnenue cBera. OnbiTel [1. H. JIeOeneBa. Xumudeckoe 1 0 0
JIICUCTBHUE CBETA

44 TexHWYECKHUE YCTPONCTBA U MPAKTHUCCKOE TPUMEHEHHUE: 1 0 0
¢doTorIeMeHT, POTONATIUHK, COTHEUHAsT OaTapesi, CBETO N0

45 Pemenue 3ama4 1o TemMe «JIEMEHTHI KBAHTOBOM OIITHUKM 1 0 0

46 Mogpenb aroma Tomcona. OnbiTel Pesepdopna o paccesnuro a- 1 0 0
yactuil. [ImanerapHast Moaens aToMa

47 Tlocrynatsl bopa 1 0 0

48 HWznyuyeHue u norjoieHue GOTOHOB MPH MEPEXOe aToma ¢ 1 0 0

OJIHOT'O YPOBHS 3HEPruU Ha Apyroi. Buibl cnekTpos

49 BoxHOBBIE CBOICTBA YyacThll. BomHsl 1e bpoiis. 1 0 0
KopnyckynsapHo-BoaHOBOM Ayannu3M. CIOHTaHHOE U
BBIHYX/ICHHOE U3JIy4eHUE

50 OrxkpsiTHe pangnoaktuBHOCTH. ObITE Pesepdopaa o 1 0 0
OIIPEJICTICHUIO COCTaBa PaJIU0AKTHBHOTO U3ITYUSHHS

51 CgoiicTBa anbda-, 6eta-, raMma-u3nydeHus. Bnusnue 1 0 0
PaZlMOaKTHBHOCTH Ha KUBBIE OPTaHU3MBI

52 OrtkpsITHE TPOTOHA M HelTpoHa. M30Tomel. Anbha-pacmal. 1 0 0
DJEeKTPOHHBIN ¥ MO3UTPOHHBIN OeTa-pacnaj. ['amma-u3nydenne

53 DHeprus cBsi3U HYKJIOHOB B sifipe. SnepHble peakuuu. Snepusiit 1 0 0
peaxtop. [Ipobnembl, mepcreKTUBEL, IKOJTOTHUECKUE ACTIEKTHI
AJIEPHOMN DHEPrEeTUKH

54 DnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA. MeTo b1 1 0 0
HAOJII0/IEHUS U perucTpaliy 31eMeHTapHbIX yacTull. Kpyribiit
cton «DyHaMeHTanbHble B3auMoAeicTBH. EqnHCcTBO
(bu3nYeCcKOi KapTUHBI MUPa»

55 Bwuna 3Bé3nnoro Heba. Co3Be3aus, spKkue 3BE3/IbI, IUTAHETHI, UX 1 0 0
BUMMOe ABrKeHne. CoTHeUHas cucTeMa

56 Comnnne. Connevynast akTUBHOCTh. Microunuk sHeprun Conmanau - 1 0 0
3BE3]

57 3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3]IbI TIIaBHON 1 0 0

MOCJIEI0BATEIbHOCTH. BHYyTpeHHee cTpoeHue 3BE3 .
COBpeMeHHBIe HpeﬂCTaBHeHI/IH (6] HpOI/ICXO)K}IeHI/H/I 1 DBOJIFOITUA
CouHIiia u 386311
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No Tema ypoka KonnuectBo yacoB

/1 Bcero Kontponbabie [IpakThuec
paboThl paboThl

58 Mueunsiii [lyte — Hama ["anaktuka. [lonoxxeHnue u ABMKEHUE 1 0 0
Counnna B Nanaktuke. ["anaktuku. YEpHBIE IBIPHI B sApax
raJlakKTUK

59 Bcenennas. Pa3beranue ranaktuk. Teopus bonbiioro B3pbiBa. 1 0 0
PenukroBoe m3nydyenue. MeraranakTuka

60 Hepemennsie mpoOIeMbl ACTPOHOMHUHT 1 0 0

61 KontposbHas pabota «JI€MEHTHI aCTPOHOMUU U 1 1 0
acTpOU3HKI

62 O6o6matonuit ypok. Ponb pusuku u actpoHOMUM B 1 0 0

SKOHOMMYECKOM, TEXHOJIOTHYECKOM, COITMAIbHOM U 3THUSCKOM
cdepax AesITeNLHOCTH YeIIOBEKa

63 OO6o6marommii ypok. Pons 1 MecTo GU3UKH 1 aCTPOHOMUH B 1 0 0
COBPEMEHHOI HaAyYHOW KapTHHE MHUPa

64 O6ob6maronwmii ypok. Ponb pusnueckoit Teopuu B 1 0 0
dbopMHUpOBaHUH MIPEACTABICHUN 0 PU3NYECKON KapTUHE MUpPa

65 O6o6maronuit ypok. MecTto (hu3udeckoil KapTHHBI MEpa B 1 0 0
00I1IeM psITy COBPEMEHHBIX €CTECTBCHHO-HAYUHBIX
MPEJCTABICHUI O IPUPOJE

66 PesepBHBII ypoK. MarHuTHOE TIOJIE. DIEKTPOMArHUTHAS 1 0 0
WHTYKIIHSI

67 PesepBublii ypok. Ontuka. OCHOBBI CIIEIUATBHON TEOPHH 1 0 0
OTHOCHUTEIIEHOCTH

68 Pesepnslit ypok. KBantoBas gusuka. DnemMeHTs acTpoHOMHH U 1 0 0
acTpou3uku

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 7

YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O

IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» ®usuka, 10 knace/ Msakumes I'.51., byxoBueB b.b., Corckuii H.H. mox penakiueit

ITapdentbeBoit H.A., AkiinorepHoe oOmiecTBo «M3maatenbetBo «IIpocBemieHmney

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET

®IrBHY «HCTUTYT cTpaTernn passuTtus obpasoBaHnsa»
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