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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qusuke 0a30BOro ypoBHSI Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3ysibTaram
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM denepanbHON paboueil mporpaMmbl BOCIHUTAHUS U
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3zoBaTeIbHBIX
Opra"u3anusx Poccniickon denepanum, peaU3yIOIUX OCHOBHBIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopnepxkaHue mporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuHB Mupa oOydarommxcs 10-11 kimaccoB mpu
oOydeHHH UX (pu3HMKe Ha 0230BOM ypOBHE Ha OCHOBE CUCTEMHO-AESITEIHHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CB3e (DU3BUKM C €CTECTBEHHO-HAy4YHBIMU Y4E€OHbIMM mpeaMeramu. B Helt
OTIPENIETSAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (PU3UKU HAa YPOBHE CPEIHEro OOLIETo
o0Opa3oBaHUsl, INIAHUPYEMBIE PE3YJbTaThl OCBOCHUS Kypca (DU3HMKHU: JTUUHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YpOBHE).

[Iporpamma o gpu3rKe BKIIOYAET:

® IUIAaHHUPYEMbIE Pe3yNbTaThl OCBOCHUS Kypca (U3UKH Ha 6a30BOM YpOBHE, B

TOM YHCJIE TIPEIMETHBIE PE3YIbTAThI IO roJlaM O0yUYEHUS;

e cojepkaHue yueoHoro npeameta «Dusnkay mo rogaM 00ydeHHUs.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAX NPUPOABI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIKoabHbIN Kypc PU3HKN — cUCTEMOOOpa3youi
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWN, W3Y4aeMbIX XHUMHEH, OMOJOTHEH,
dbu3nyeckoir reorpadueir W actpoHomued. Mcmonb3oBaHHE M aKTHBHOE
npUMeHeHHe (U3WYECKUX 3HAHWM  ONpeneNseT Xapakrep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DHEPreTUKH, TPAHCIOpPTa, OCBOCHHUS
KOCMOCA, TMOJIyYeHHUsS HOBBIX MAaTE€pHalOB C 3aJlaHHBIMU CBOMCTBAMU U JIPYTHUX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POPMUpOBAHME €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa OOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJI TO3HAHMSI TP BBITOJIHEHUH UMH Y4€OHBIX UCCIIEJOBAHUA.

B ocHoBy kypca ¢u3WKu i ypOBHS CpefaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaThb Kak MPUHLUIIBI €ro
MTOCTPOCHMUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTUYECKH
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuaj U3 BceX pa3/enoB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeW MaTepuail Kypca (QU3HKU
oObequHEH BOKPYr (Qusnueckux Teopuid. BemymuMm B Kypce SBISICTCS
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MATEPHH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. E€ peanuzanus NpeAnosiaraeT HCIOJIb30BAHHUE
TYMaHUTAPHOTO TOTEHIHaa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU MTPOOIEMaMHU.

Hoess npuxnaownoii  nanpasnennocmu. Kypc ¢usuku mpemmnonaraer
3HAKOMCTBO C IIUPOKUM KPYTrOM TEXHHUYECKUX U TEXHOJOTHUECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJlep KaHMs, TMOCBAIIEHHBIX OSKOJOTUYECKUM TMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C PA3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takke OO0CYXICHUS
po0JIeM paluOHAIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOILEero
oOpa3oBaHus SBISAIOTCS (hU3MUECKUE TeopuH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs (Ppuznueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHIAIIOB B  COBPEMEHHBIX  TMPEACTABICHUSIX O TMPUPOAE, TpaHUIAX
MPUMEHUMOCTH TEOPUH, JJIS OINUCAHUA €CTECTBEHHO-HAYYHBIX SBJICHUNA U
MIPOIIECCOB).

CUCTeMHO-eSITENbHOCTHBIN TIOJIX0/T B Kypce (U3UKU pPean3yeTcs MPEexIe
BCEr0 3a CUET OpraHU3allid IKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYarolIuXcsl.
Jns  GazoBoro ypoBHS Kypca (U3UKM — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTAIBHBIX KPATKOBPEMEHHBIX JOKCIEPUMEHTOB M JIa0OpaTOpHBIX pPadoT,
KOTOpbIE B mporpamme no (usuke oObeIUHEHBI B OOILIWN CIHMCOK YUYCHHYECKUX
MpakTUYeCcKux padoT. BrifeneHne B yka3aHHOM mepeyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJIS KOHTPOJS W  OIECHKH, OCYIIECTBIACTCS yYaCTHUKAMU
o0pa30BaTeIBLHOTO TIPOIlecCa WCXOMd U3 OCOOEHHOCTEW IUIAaHWPOBAaHUS U
ocHameHuss kaOmHera Qusmku. Ilpm dToM  obOecrmieumBaeTcsl  OBJIAJICHHUE
OoOyYaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEJIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YNENAETCS PEHIEHUIO PACUYETHBIX M KaueCTBEHHBIX
3amad. [Ipu 3TOM 1st pacu€THBIX 3a/1ady MPUOPUTETOM SIBISIIOTCS 3aJayu C SIBHO



3aJIaHHON (DU3UIECKON MOJIEITBIO, TTO3BOJISIOIINE IPUMEHSITh N3YUCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO paszjena Kypca, TaKk U HWHTErpUpys 3HAHUS U3
pa3HbIX pa3ienoB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCA 3a/laHUs Ha
OOBsICHEHHE TPOTEKaHUs (PU3MYECKUX SIBICHUW M TPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BBIOOpA (U3UYECKOW MOACIU IS CUTYallMd MPaKTHUKO-
OpHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusiMu DOI'OC COO k MarepHaabHO-
TEXHUYECKOMY OOCCIEUYCHHI0 YydeOHOTO Tpoliecca 0a30BBI ypOBEHb Kypca
(bU3UKY Ha YpOBHE CPEIHEro 00I1Iero 00pa3oBaHusl JOJKEH U3Y4YaThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKU WIM B YCJIOBHUSIX UHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro IuMkia. B kaOuHere (Qu3MKM HOIKHO OBITH
HeoOXouMoe J1abopaTopHoe O0O0OpyIOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
mporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTHUYECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy1I0BaHUE.

JleMoHcTpallMoOHHOE  00Opy/I0BaHUE (DOPMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBaeT IOCTAaHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (GU3HKE KIIOYEBbIX JIEMOHCTpAlui s
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW H  MPOILIECCOB, OMIUPUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TPUMCHCHHM.

JlaGopatopHoe o0O0OpyIOBaHUE MJiI YYCHUYECKHX MPAKTHUYECKUX padoT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB M OOCCTICUMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydJammmxcsa. TeMaTHYecKne KOMITICKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITH IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M HU(POBBIX MPUOOPOB, & TaKKE KOMIBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPHUH.

OCHOBHBIMH TEJIIMH U3yUeHUs] PU3UKHU B 0011eM 00pa30BaAHUU SBIISIFOTCS:

e (opmMupoBaHHE HWHTEpPECa M CTPEMJICHHS] OOYYalOIIUXCS K HAydYHOMY
U3YUYCHUIO TPUPOJBI, PAa3BUTHE WX HMHTCIUICKTYAIbHBIX W TBOPYCCKUX
CIIOCOOHOCTEI;

® pa3BUTHE MPEACTABICHUA O HAYYHOM METOJIC TIO3HAHUSA U (POpMUPOBAHUE
MCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PCHUS KaK pe3ysibTara H3yUYCHHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DPU3UKH;

e (dopmMupoBaHHE YMEHUH OOBSACHATH SBJICHHUS C MCIOJb30BAHHEM
bu3MYeCcKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opmMupoBaHHE MPEACTABICHUN O POy (DU3UKHU JJIST PA3BUTHUSA JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.



JlocTrxeHne 3TUX Lene 00ecreynBaeTCsl pelieHneM CIeAYIOUINX 3a1ad B

npoliecce u3yyeHus Kypca GU3NK1 Ha YPOBHE CPEHET0 00IIero o0pa3oBaHuUs:

NpUOOpEeTeHNE  CHCTEeMBI  3HaHWMM 00  o0mmx  (QU3WYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUsIX, BKJTIIOYAst MEXaHHKY,
MOJICKYJISIPHYIO  (DU3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HUKY U
3JIEMEHTHI acTPOPU3HKHY;

dbopMupoBaHHE YMEHUH TNPUMEHSATH TEOPETUUYECKHE 3HAHUA A
OOBSICHEHMSI (PU3MYECKUX SBICHUW B TMPUPOAE U M TNPUHATUS
IPAKTUYECKUX PELICHUI B TOBCEAHEBHOMN )KU3HHU;

OCBOEHHUE CIIOCOOOB pEIICHHs PA3IMYHBIX 33Jad C SBHO 3aJaHHOMN
dusznyeckoil Monenbplo, 3aJay, MOAPa3yMEBAIOMIMX CAMOCTOSTEIHHOE
co3anue (GU3NYECKON MOJEINH, aleKBaTHON YCIOBHSIM 3a/1a4U;
NOHMMaHWE (U3NIECKUX OCHOB WM MPHHIIUIIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, X BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

OBJIAJICHUE METOJaMU CaMOCTOSATEIBHOIO IUIAHUPOBAHMSI U TNPOBEACHUS
(¢u3NYECKUX SKCIEPUMEHTOB, aHAIW3a U HMHTEpHpeTauuu HH(opmaluu,
OIpE/IeNICHUS IOCTOBEPHOCTHU MOJyYEHHOTO PE3yJIbTaTa;

CO3/IaHWE YCIOBHUI JJIsl pa3BUTHS YMEHUN MPOEKTHO-MCCIEA0BATEIHCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha usyuenune ¢usuku (06a30BbI ypOBEHH) Ha YPOBHE CpPEAHEro OOIIEero

oOpazoBanus orBojauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEZEN0), B
11 xnacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMmme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX H

MPAKTUYECKUX palbOT SABJISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEJacT BBIOOP

MpPOBEJICHUsI J1a0OpaTOPHBIX PadOT U OMNBITOB C YYETOM HHIUBUIYATBHBIX

0COOEHHOCTEH 00yUaroIUXCsl.



COAEPXKXAHUE OBYUYEHUA
10 KJTACC

Paznea 1. ®u3uka 1 MeTOAbI HAYYHOI'0 NIO3HAHUA

®usuka — Hayka O mnpupone. Hayunbie mMeTOnBl NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb DJKCriepuMeHTa M TEOpUM B INPOLECCE MO3HAHUS IPUPOJBL.
DKCIIepUMEHT B (pU3HKeE.

MonenvpoBanue (uU3NYECKUX SIBJICHUM M mporeccoB. HayuHble TMIIOTE3BI.
®dusnueckre 3aKOHbI U TEOPHUH. I'paHUIBI IPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
[IpyHIMI COOTBETCTBUA.

Ponb u MecTto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE H3MEPUTENbHBIE MPUOOPBI, KOMIIBIOTEPHBIE
JATYHKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABWKeHHE. OTHOCUTETBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepuaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CloxeHue nepemMenieHnii U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHHue. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, MyTH U MEepEeMEIICHUs
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBobOosHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaIeHUSI.

KpuBonuueitHoe  aBrkeHue. J[BMXKEHHME  MarepualbHOM TOYKM  TIO
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHAS
ckopocth. [lepuon u wactora obparieHus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHuyecknue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIB>)KECHUE CHAPSIOB, LICMTHbIC U PEMEHHBIC MEpe/Iayuu.

Jlemoncmpayuu

Mogens cucTeMbl OTCUETa, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYDKCHUSL.

[IpeoOpa3zoBanne TBUIKEHUI C UCTIOJIH30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYyX€E U B PA3pEKEHHOM NPOCTPAHCTBE.



Habnronenne aBuwkeHUs Tena, OPOIIEHHOTO TMOJ yrioM K TOPU3OHTY U
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJCHMUS.

HamnpaBnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydyeHne HEpaBHOMEPHOTO JBHXKEHHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOpPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, MPOUJICHHBIMU TEJIOM 34
MOCJIEAOBATENbHBIE paBHbIE IPOMEKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBH>)KECHUU C HAYAJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne N1BMKEHUS IAapUKa B BA3KOU )KUIKOCTH.

N3yueHnne nBUXKEHUS Telia, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes. IlepBbid  3akoH  HproTOHA.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cui. Bropoi 3akoH HeroToHa
JUI MaTepUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MarepuanbHbIX TOYEK.

3akoH BcemupHoro TaroreHus. Cuia Tsbkectn. IlepBas kocMmuueckas
CKOpPOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, CKoabxkeHus, kauenust). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuiia conpoTUBIIEHUS MPU IBU>)KEHUU TEJa B AKUJIKOCTH UIIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA W MNPAKTUYECKOE MNPUMEHEHHUE: MOAUIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepum.

CpaBHeHHE MacC B3aMMOJICUCTBYIOIIUX TEJ.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CroxeHune CHiL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAeOpMaliui.

HesecomocTs. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

VY cioBust paBHOBECHUs TBEPAOTO Tea. Buabl paBHOBECHS.



Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
PE3UHOBOM 00pasiie, OT X AehopMariui.

HUccnenoBanne yciaoBHM pPABHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpAILCHHUS.

Tema 3. 3akonbl coOXpaneHus 6 MeXaHuKe

NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbc cuiibl U1 U3MEHEHHE HMITyJIbCa Telld. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PaGoTa cuiibl. MOIITHOCTD CHJTBI.

Kunernueckass 3Heprusi MarepuaibHOW TOYku. Teopema 00 W3MEHEHUH
KUHETUYECKOU SHEPTUMU.

[TorennumanbHas DHEPTU. [TorenumanbHas DHEPTUsA YIIPYro
nepopMupoBaHHoi  mpykuHBL.  [loTeHuManbHast  2HEprus Tejna  BOJIM3HU
MOBEPXHOCTH 3€MJIH.

[loTeHnumanbHple U HEMOTEHHUANbHbIE  CWibl.  CBs3b  pabOTHI
HEMOTEHUUAIBHBIX CHUJ C WU3MEHEHUEM MEXAHUYECKOW DSHEPIUM CUCTEMBI TEIN.
3aKOH COXPAHEHUS MEXAHUYECKON SHEPTUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckne yCcTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOLOMET, KOMED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

[lepexoq MOTEHIUATEHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yyenue abCOMIOTHO HEYNPYroro ynaapa ¢ MOMOUIBI0 JBYX OJMHAKOBBIX
HUTSHBIX MasSTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKON SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznea 3. MosekyasipHas pu3uka 1 TEPpMOJUHAMUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT Meopuu
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aMMOJECUCTBUS 4YacTULl BemlecTBa. MoAenum CTpOEHHUsI ra3oB, XUJIKOCTEU H



TBEPABIX TEN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ usMmepenue. lllkana temmeparyp
Llenbcus.

Mopens  uneanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUH HUACaTbHOTO raza. AOCONIOTHas TemIeparypa Kak mepa
CpelHE KWHETUYECKOM SHEpPruH TEIUIOBOIO JBMKEHHS vacTul raza. l[llkama
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH /lanbToHa. M30mpoieccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHUEe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COECINHEHUN.

OmnbITel 110 MU Py3un KUIAKOCTEH U ra30B.

Mojens OpOyHOBCKOTO IBUKEHHUS.

Mogens onbita llTepHa.

OneITHI, JOKa3bIBAIOIINE CYILLIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Monenb, nuTrocTpupyomnas Ipupoay AaBICHUS ra3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIINE YPABHEHUE COCTOSHUSA HJCAIbHOIO rasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie padbomul

Omnpenenenne Macchl BO3AyXa B KIIACCHOM KOMHATE HAa OCHOBE WM3MEPEHMM
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3lyXa B HEW.

HccnenoBanrie 3aBUCUMOCTH MEXK]y TTapaMeTPaMH COCTOSTHUSL Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmonuHnamuueckass cucrema. BHYTpeHHsASI 3HEpPruss TEPMOJIMHAMHYECKOU
CUCTEMBI U criocoObl e€ n3meHenust. KonnyecTBo TemnoTsl U padota. BHyTpeHHss
JHEPrus  OJAHOATOMHOIO  WJACAJIBHOrO  ra3a. Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTydeHHE. Y IeJIbHas TEIIOEMKOCTh BEIECTBA.
KonudecTBO TEMIOTHI pH TEIIONEpeaaye.

[lonatue 00 agmabaTHOM Tmporiecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHneHre mepBOro 3akoHa TEPMOAMHAMUKH K u3omporeccam. ['paduueckas
UHTEpIpeTanus paboTh rasa.



Bropoii 3akoH TepMoauHamMuku. HeoOpaTuMocTh MpoIieccoB B MPUPO/IE.

TermoBble  mamuHbl.  [IpuHOMOBI  AEUCTBHS  TEIUIOBBIX — MAIlMH.
[IpeoOpa3zoBaHust SHEpPruM B TEIJIOBbIX MaiinHax. Koap¢uuueHT mone3Horo
nevctBus TtemnoBoil mamuHbl. [ukn KapHo u ero ko3¢ @duIMEHT MOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMBI TEIIOIHEPTETUKH.

TexHuueckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHue BHYTpPEHHEH HSHEpPrud Tejla MPU COBEPIICHUH PaOOTHI: BBUIET
npoOKku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHUsl (BUICOIEMOHCTPALINS).

W3meHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypbl) Teaa IpH TeIionepeaye.

OnpIT 1Mo anauabaTHOMY pACHIMPEHHUI0 BO3ayXa (OMBIT C BO3YIIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSI BHYyTPEHHETO CTOPAHUSsl, PEAKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecamuiwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u KoHJeHcarus. Vcrnapenue u kumneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrannmmueckue u amopdHbie Tena. AHU30TPOIHUS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpemeHHble Marepuaiibl. [lnmaBienue u
KpucTayumM3aius. Y aefbHas TerioTa miasienus. Cyonumarusi.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETpP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHHU MOJTYyUYEHHUSI COBPEMEHHBIX MaTEpHasoB, B
TOM YHUCJIE HAaHOMAaTEepHaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX MTAPOB.

Kunenuve npu nmoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIAKHOCTH.

HaOmronenue HarpeBaHus U IJIABJICHUS! KPUCTALTMYECKOTO BEIlleCTBRA.

JlemoHCTpanus KpucTasioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonivl

M3mepeHne OTHOCUTENBHOM BIIAKHOCTH BO3AYXaA.



Paznen 4. JaekTpoanHamMuka

Tema 1. Inexkmpocmamuka

OIIeKTpU3alusl TeJ. OJNEKTpUYecKui 3apsia. /JlBa BuOa dIEKTPUUECKUX
3apsinoB. [IpOBONHMKM, OUANEKTPUKU W TOJYNPOBOJHUKU. 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

B3aumopeiictBue 3apsa0B. 3akoH Kyinona. ToueuyHbli 3IEKTPUYECKUI 3aps.
OnekTpudeckoe rmoje. Hanpspk€HHOCTh — AiekTpuueckoro mojisa.  [IpuHiun
CYyNEPIO3ULAN BJICKTPUUECKUX MOJIeH. JINHUM Hanps>KEHHOCTH AJIEKTPUUYECKOTO
TOJISL.

PaGora cun  anektpocrarnueckoro  mojs.  I[lotenmman.  Pa3HocTh
MOTCHIMAJIOB. [IpOBOAHUMKM H JUANEKTPUKA B 3BJIECKTPOCTATUYECKOM IOJIE.
JlvanexTprdyeckast MpOHUIIAEMOCTb.

DnekTpoéMkocTh. KongeHncaTop. DIeKTpOEMKOCTh IIIOCKOTO KOHJEHCATOpa.
DHeprus 3apsHKEHHOI0 KOHIEHCATOpA.

TexHu4yecknue YCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE JJIEKTPONpPHUOOpOB,
KOH/JICHCATOp, KOMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3auMopnencTBre HANEKTPU30BAHHBIX TEIL.

DJIEKTPUUECKOE MOJIE 3aPSIKEHHBIX TE.

[IpoBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DneKkTpocTaTuuecKas 3anuTa.

JIA3JIEKTPUKY B DJIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXIY HUMH U JUBJIEKTPUYECKON TPOHULIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHIEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHne 3eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DONEeKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUYECKOrO TOKA.
Nctounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpspxkenune. 3akon OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIBbHOE CONPOTHBIEHUE BEUIECTBA.
[TocnenoBaTenpHOE, TApAIENbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOTHUKOB.

PaGora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MoniHoCTh
AIEKTPUYECKOTO TOKA.



DNEKTPOJBIXKYIAA CUJIA U BHYTPEHHEE COMPOTUBIECHHWE HCTOYHUKA TOKA.
3axon Oma /171 OJTHOM (3aMKHYTOM) 3iieKTpuueckoi nenu. KopoTkoe 3ambikaHue.

DJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUUECKU TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX IMYYKOB.

[TomynpoBOHUKH. CoOcTBeHHas u MIPUMECHAs MIPOBOJIUMOCTH
oJIynpoBOIHUKOB. CBOMCTBaA p—n-miepexoa. [lomynmpoBoHUKOBBIE TPHOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTpOIUTUYECKAs AUCCOUALNS. DIEKTPOIIH3.

DJIeKTpUYeCKHi TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
pa3psa. Momuus. [Inazma.

TexHH4eckrue YCTPOWCTBA W MPAKTUUYECKOE NPUMEHEHHUE: aMIIEPMETD,
BOJIBTMETP, PEOCTAaT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIC TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA AUO/I,
TEPMUCTOPBI U (OTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIHN JAHO/I, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenue Cuiibl TOKa U HANPSIKEHUS.

3aBUCHUMOCTh COIPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJTONIAIY TTOTIEPEYHOr0 CEUCHUSI U MaTepHrala.

CmelnraHHoe COeIMHEHUE MTPOBOIHUKOB.

[Ipsimoe wW3MepeHue SIEeKTPOABIKYIIEW cuibl. KopoTkoe 3aMblkaHue
rajJbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTh COIPOTUBJICHUSI METAILIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB BJIEKTPOJIUTOB.

HckpoBoii pa3psil U MPOBOJAMMOCTD BO3/1yXa.

OHOCTOPOHHSISI TPOBOJIUMOCTH AHO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydeHrne cCMEaHHOro COeIMHEHUS PE3UCTOPOB.

N3Mepenue 3MeKTpOABMKYIIEH CUIIbI MCTOYHMKA TOKA W €ro BHYTPEHHETO
COIIPOTUBIICHUS.

HabGmrotenne amekTpoimsa.

MesxknpeaMeTHbIe CBSI3H

Nzyuyenue kypca ¢uszuku 0a30Boro ypoBHsS B 10 Kiacce OCyIIECTBISIETCS C
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3C€M C KypcamMH MaTE€MAaTHKH,
OHOJOrMU, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, TUmoTe3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopwsl, HAOIIOICHUE, SKCIIEPUMEHT, MOJISITMPOBAHUE, MOJIEIb, M3MEpPEHUE.



Mamemamuxa: pelieHHEe CHCTEMbl ypaBHEHUH, JHUHEWHas (QyHKUuS,
napaboJia, runepooia, ux rpauku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKIIUU:
CHUHYC, KOCHUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX IPOEKIIMU Ha OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABIKEHUE B KUBOW mpupoje, auddysus, ocMoc,
TEIJIO00OMEH KUBBIX OPraHU3MOB (BUAbI TEIUIONEPEIayH, TEMIOBOE PABHOBECHE),
ANIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUIAKOCTEH H
ra3oB, JJICKTPUYECKHE CBOWCTBA METAJIOB, JJIEKTPOJMTHYECKAs IUCCOLMALMA,
raJIbBaHMKA.

l'eocpaghus: BIaXXHOCTb BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonozus: MpeoOpa3OBaHHUE JIBMKEHUN C HCIOJIb30BAHUEM MEXaHH3MOB,
y4€T TpEHMS B TEXHUKE, MOJAIIWIHUKHA, HWCIIOJIb30BAaHUE 3aKOHA COXPAHECHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTelb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJUIbHUK, KOHIUIIMOHEP, TEXHOJIOTUN
IIOJIyYEHHUs] COBPEMEHHBIX MATEPUAIIOB, B TOM YHCIIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArPEBATEIIbHbBIC npuoOOpBkI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raIbBaHUKA.

11 KUIACC

Paznen 4. DaekTpoauHaMuKa

Tema 3. Macnummnoe none. IneKmpoMazHUMHAA UHOYKUUA

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBUE  IIOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHIMO cyneprno3unuu
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM MHAYKIMU. KapTuHa NUHUNA MarHUTHOM
MHIYKIAH MOJISI TOCTOSIHHBIX MarHUTOB.

MarautHOE T1I0JI€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKUWH
MAarHUTHOI'O TOJISL JUIMHHOTO IPSIMOIO HPOBOAHMKA U 3aMKHYTOIO KOJIBLIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. B3anmoaeiicTBre NpOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaITPaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. [[BH>KEeHHE 3apsKEHHOW YaCTULIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopenna.



SIBeHne AnEeKTpOMarHuTHOM HMHAyKOUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. OJEKTPOJABIXKYIIAA CWIa HWHAYKUUH. 3aKOH JJIEKTPOMArHUTHOU
uHaykunu @apanes.

BuxpeBoe »leKTpUYECKOE ToJie. OJEKTPOABIKYIIAs CUla WHIYKIUU B
IIPOBOJHUKE, IBHXKYILEMCS IOCTYIIATENBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTh.  SIBIEHME CAMOMHAYKUIHMH. OJIEKTPOABIKYIIAs  CHIIA
CaMOWHIYKIINH.

DHEpPrusi MAarHUTHOTO TOJIS1 KATYLIKH C TOKOM.

DIJIEKTPOMarHuTHOE IOJIE.

TexHuyeckue yCTpOMCTBA M INPAKTUYECKOE IMPUMEHEHHE: IIOCTOSHHBIC
MAarHuThl, JJEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIN SJIEMEHTapPHBIX
YacTUIl, UHIYKIMOHHAS T1€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIUA MarHATHOTO MOJIA.

B3anmonenicTBue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBrIeHME HIIEKTPOMArHUTHON MHAYKIINAH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD 3JIEKTPOJBUKYIIEH CHIJIbI MHIYKIHH OT CKOPOCTH M3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

W3ydeHne MarHuTHOTO MO KATYIIKH C TOKOM.

HccnenoBanne neMCTBUSI MOCTOSIHHOTO MarHWTa Ha PpaMKy € TOKOM.

HccnenoBanue SBICHUS 3JIEKTPOMArHUTHON MHIYKIIHAH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u IneKmpoMazZHUmMHbIE KOJ1EOAHUA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHUS.
["apmonnyeckue konedanus. Ilepuon, wacrora, amrmumaryaa u ¢asza kKoyieOaHUM.
[IpyXVHHBIN MasATHUK. MaTeMaTU4eCKU MasTHUK. YPaBHEHHE TapMOHUYECKUX
kosebanuii. [IpeBparienue sHepruu Npyu rapMOHUYECKUX KOIeOaHUSIX.

KonebGatenbubiii koHTYp. CBOOOAHBIE 3IIEKTPOMArHUTHBIE KOJICOAHHUS B
UJCANbHOM KOJeOaTeIbHOM KOHTYpEe. AHAJOTHS MEXKIy MEXaHHYEeCKUMU U



AIIEKTPOMArHUTHbIMU KoneOanusimu. @Dopmyna TomcoHa. 3akoH COXpaHEHHUSA
HHEPTUU B UJI€ATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienne o 3aTyxaronux KojieOaHUsX. BbIHYKIEHHbIE MEXaHUYECKHE
Kojiebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMarHUTHBIE KOJIeOaHMUsl.

[lepemennblii TOK. CHUHYCOMJANbHBIA MEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE W JEWCTBYIOIIEE 3HAYEHUE CHIIBI TOKA M
HaIpPsHKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U MOTPEOICHUE AIEKTPUUECKON
DHEPIruM. JKOJIOTUYECKUE PUCKU TMPU MPOU3BOJICTBE JIIEKTpo3HEpruu. KynbTypa
MCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckue yCTpOWCTBA U IPAKTUYECKOE INPUMEHEHHUE: JIIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0O TOKA, TMHUU IJIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOAaTEIbHOW CHUCTEMBI (TIPY>KUHHBIN WIIH
MaTeMaTHYECKUI MasSTHHK).

HabGmronenue 3aryxaromux KojieOaHu.

HccnenoBanrie CBOMCTB BBIHY X JICHHBIX KOJICOAHUN.

HabGmronenue pezonanca.

CBOOOIHBIE IEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIIEKTPOMATrHUTHBIX KOJIeOaHUH.

Pe3onanc mnpu mMoOCIENOBATEIBHOM COEAMHEHWU PE3UCTOPA, KATyLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopens TMHUYN JIEKTPONEPENAUH.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

HccnenoBanre 3aBUCUMOCTH TIEpUOJa MajbIX KoJieOaHUH Tpy3a Ha HUTH OT
JUTMHBI HUTH U MAcCCHhI Tpy3a.

HccnmenoBanne NEPEMEHHOIO TOKa B LENM W3 IOCIEN0BATENBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTyIIKA U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUMHbBLE 6OJIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacnpocTpaHeHus ¢ JUiMHA BOJHBL. [lomepeuHble W  MOpPOJOJNBHBIE BOJHBI.
HNuTtepdepentus u udpaxims MEXaHUIECKUX BOJIH.

3Byk. CkopocTsb 3ByKa. [ poMkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtamusa BektopoB E, B, V B anekTpoMaruuTHol BoJsiHe. CBOMCTBA
3JIEKTPOMArHUTHBIX BOJIH: OTPaX€HUE, MPEIOMIICHUE, MONgpu3anus, Tudpaxkius,
unTepdepenius. CKOpoCTb 3JEKTPOMArHUTHBIX BOJIH.



[IIxana >7eKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI pagUOCBS3U U TeNEeBUACHUS. Panronokanus.

DIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIBI.

TexHuyeckue yCTPOMCTBA M IIPAKTUYECKOE INPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIHILIHMHE, pajaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue U paclpoCTpaHEHNE MONEPEYHBIX U IPOIOJIbHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

HabGmronenue orpakeHus: M MpeIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue nntepdepeHunu u auppakiuy MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabGnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYIOW M
4acTOTOM KOJIEOaHUIA.

HccnenoBanre  CBOWCTB — AJIEKTPOMAarHUTHBIX — BOJIH: OTpPaKEHHE,
pesioMJICHUE, MOJspu3alus, udpaKiuus, uHTephepeHITus.

Tema 3. Onmuka

['eomerpuueckas onrtuka. lIpsmMoiMHENHHOE pacpoOCTpaHEHUE CBETa B
oaHOpo iHOM cpene. JIyd cBeta. ToueyHbIld HCTOYHUK CBETA.

OTtpaxkeHne cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxeHui B
IIJIOCKOM 3€pKaJe.

[Tpenomiienue cBeTa. 3aKOHBI ITPEIOMIIEHHUS CBeTa. AOCOIOTHBIN MOKa3aTellb
npenoMiieHus. I[lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIl yros IOJHOTO
BHYTPEHHETO OTPaKECHHSI.

Hucnepcus ceera. CnoxxHbIi cocTtaB Oenoro cBeta. [Iger.

ColOuparomue U pacceuBaroimiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTUYECKas cuila TOHKOM JuH3bl. [locTpoeHue nzoOpaxkeHuil B
coOuparolux U paccenBarolux JuH3ax. Dopmyna TOHKOW JUH3bI. YBEJIUYEHUE,
JlaBaeMo¢€ JIMH30MU.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHblE HWCTOYHUKH.
VYcnoBusi HaOMOIEHUS MaKCUMyMOB W MHHHUMYMOB B HWHTephEpEHITMOHHON
KapTUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaxuus cBeta. JudpakiuoHHas pemérka. YCJIOBHE HaOIIOICHUS
INIABHBIX ~MAaKCUMyMOB TIpM NAJEHUM MOHOXPOMATHYECKOIO CBETAa Ha
TUu(PAKIIMOHHYIO PEIIETKY.

[lonspuzanus ceera.



TexHuyeckue yCTPOWCTBA W TMPAKTHUECKOE NPUMEHEHHE: OYKH, JyIIa,
doToamnmapar, NPOEKIIMOHHBIA amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJOKOHHAs
OITHKA, TUPPAKITUOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE pPaACIpPOCTPAHEHUE, OTPAXKEHHE W IIPEIOMJIEHUE CBETA.
OnTuyeckre mpuodOpBHI.

[TonmHOE BHYyTpeHHEE OTpakeHre. Mozellb CBETOBOA.

HccnenoBanue CBOMCTB N300paK€HUM B JTMH3AX.

Monenu MUKpPOCKOIIa, TeJIeCKOoIa.

HaGmronenue natepdepeHinm cBera.

Hab6monenue nudpakxium ceera.

HaGnronenue nucnepcuu cBera.

[TonydyeHue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomydyenue ciekTpa ¢ MOMOIIbI0 JU(PPAKIUOHHON PEIETKH.

HabGnronenue noasipu3alnu CBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue nokaszaresns NpeaoMIICHHUs CTEKIa.

HccnenoBanue cBOMCTB N300pakeHU B JIMH3aX.

HaGnronenue nucnepcuu cBera.

Pa3zges 6. OcHOBBI ClIeIHAJIBHOM TEOPHU OTHOCUTEIbHOCTH

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIIELIMAJIBHOW TEOPUM OTHOCUTEIIBHOCTH: HMHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, MPUHIIUI OTHOCUTEIBHOCTH DUHILITEHHA.

OTHOCHUTEIBHOCT OJJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHH M COKpAICHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUEN U UMITYJIbCOM PEIIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MTOKOS.

Paznen 7. KBantoBas pusuka

Tema 1. dnemenmuvt K6aHMOBOI ONMUKU

®otonsl. opmyna [1nanka cBs3u 3HEprUU (HOTOHA C €70 YACTOTON. JHEPTHS
U UMITyJbC (POTOHA.

OTtkpoiThe 1 ucciaeaopanue porodddexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI
dbororddexra. YpaBHenue DiHmreHa 11 portodaddexra. «KpacHas rpaHuna»
dboTtorpdexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.



XHUMHUYECKOE IEUCTBUE CBETA.
TexHuueckue yCTpOMCTBA M MPAKTHUECKOE TPUMEHEHHE: (OTOIIEMEHT,
dboTomaTYMK, CoJIHeUHAast OaTapest, CBETOIUO/I.
Jlemoncmpayuu
®o1o3h(HEeKT Ha YCTAaHOBKE ¢ IMHKOBOM TJIACTUHOM.
HccnenoBanue 3aKk0OHOB BHENTHETO PoTOIPdEKTA.
Ceeroauo.
Conneunas Oatapes.
Tema 2. Cmpoenue amoma
Mopens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -YacCTHIL.
[Inanerapuas mopens aroma. [loctynatel bopa. M3nmyueHue W mOTIIOLIECHUE
(OTOHOB MpU MEpexo/e aTOMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bumel
cneKTpoB. CIIEKTp YPOBHEW dHEPTUU aTOMa BOJIOPOIA.
BousiHoBEIE cBOlicTBa yacTull. Bosnbl ne bpoitis. KoprycKyisipHO-BOJIHOBOM
JyaJIn3M.
CIHIOHTaHHOE U BBIHYX/ICHHOE U3IIy4YCHHE.
TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIEKTPAIbHBIN
aHaJIn3 (COEKTPOCKOI), Ja3ep, KBAHTOBBII KOMITBIOTE.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Onpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue inHeHyaThIX CIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopmsie pabomul
Habronenue muHeyaToro CekTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI, JTOKA3bIBAKOIIME CIIOKHOCTh CTpPOeHUS sAnpa. OTKpbITHE
pamuoakTuBHOCTH.  OmbiThl  Pesepdopna mo  ompeneneHuo  cocTaBa
paauoakTuBHOrO wu3nydyeHus. CpoiicTBa anbda-, OeTa-, raMMa-U3Iy4dCHHUS.
Binsinue paainoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tornsl.
Anbsda-pacnan. OIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIlydeHue. 3aKOH PaJuOaKTUBHOTO pacraja.
DHeprus CBA3U HYKJIOHOB B sjipe. SAnepubie cuibl. Jlegekt Macchl siapa.
SnepHble peakuuu. Jlenenue u CUHTES sIep.
Anepuriii peaktop. TepmosimepHbiii cuHTe3. [IpoOnemMbl W TEPCHIEKTUBHI
AJIEPHOM SHEPTETUKHU. DKOJOTHYECKUE ACTIEKTHI AIEPHON SHEPTETUKHU.



OnemeHTapHble YacTUIbl. OTKPBITHE NO3UTPOHA.

MeTonbl HaOIIOIEHHS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHII.

®dyHIaMeHTalbHbIe B3aUMOJEHCTBUA. EAMHCTBO Pu3nuecKkoi KapTUHBI MUPA.

TexHudeckue ycTpoNCTBa U MPAKTUUYECKOE MPUMEHEHHE: JO3UMETp, KaMmepa
Bunbcona, siaepHsblif peakTop, arToMHasi 6omoa.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOLTUX YACTHII.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HccnenoBanre TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

Pa3znea 8. JieMeHTBI ACTPOHOMHUY M aCTPOPU3MKH

Otanel pa3BuTHUs acTpoHoMuu. [IpuknagHOe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aACTPOHOMHH.

Bun 3BénHoro nHeba. Co3Be3ausi, sipkue 3BE3MbI, IUIAHETHI, UX BHJIMMOE
JIBUKCHHUE.

ConHeuHas cucTema.

Connue. ConHeunast akTUBHOCTh. McrtouHuk sHeprum ConHUA W 3BE3.
3BE3bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpaMma «CIEKTpaldbHBIN KJIacc —
CBETUMOCTEY». 3BE3ABI TIVIaBHOM IIOCJIECHOBATEILHOCTH. 3aBUCHUMOCTL «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIC MPEJCTABIEHUSI O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE31. DTanbl )KU3HH 3BE3I.

Mineunsiii I[lyts — nama I'amaktuka. Ilonmoxenune u aBwxkeHue CosHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIaKTHUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue raimakTuk.
Teopus bonpmoro B3peiBa. PenTuKkTOBOE M3TydEHHUE.

Macmrabnas crpyktypa Beenennoid. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HabGnronenus: HeBOOpYXKEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMITHIOTEPHBIX
MPWIOKEHUN I ONPEIeNICHUs TTOJIOKEHUSI HEOECHBIX 0ObEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1ust CeBEpHOro MOJyIIapus U SIPKHUE 3BE3/IbI.

HaOmronenus B Teneckon JIyHsl, miianet, Mieunoro Ilytu.

O0o0maromniee MOBTOPEHUE

Ponr ¢usuku uW acTpOHOMUHM B OSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COIMAJIBHON M ATHYECKOU c(hepax nesTeTbHOCTH YEeIOBEKa, POJIb U MECTO (PU3UKH
¥ aCTPOHOMHHU B COBPEMEHHOM HAYyYHOW KapTUHE MUPA, POJib (PU3MUECKON TEOpUHU



B (GOpPMHUPOBAHUM TPEACTABICHUNA O (U3UYECKOM KapTHUHE MHpa, MECTO
bu3nUecKol KapTUHBI MHpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTaBICHUN O PUPO/IE.

MexnpeaMeTHbIe CBSI3H

Nzyuenne xypca gusuku 6a30Boro ypoBHs B 11 kiacce ocymiecTBIs€TCS C
y4€TOM COJEP)KATEIbHBIX MEXKIIPEAMETHBIX CBsI3ed C KypcaMH MaTeMaTHKH,
Ounonoruu, XUMHUH, reorpadu U TEXHOJIOTHH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbIA (pakT, rumore3a, (QuU3nyeckas BeIUYHHA, 3aKOH,
Teopusl, HaOIIOIEHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelieHUE CHUCTEMbl YPaBHEHUW, TPUTOHOMETPUUYECKHE
GyHKIUA: CHHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHUIECKOE
TOXXJIECTBO, BEKTOPHl W WX MPOEKIMH HAa OCHU KOOPJHMHAT, CIIO)KCHHE BEKTOPOB,
MIPOU3BOJHBIC DJIEMEHTAPHBIX (DYHKIMH, TPH3HAKK TOJ00MS TPEYTOJBHHUKOB,
ompeiesIeHUe IOIAAU TIOCKUX (GUryp u oobeéMa Ted.

buonoeus: snextpuueckue SBICHUS B JKUBOW Mpupoje, KosieOaTeabHbIE
JBIDKEHUS B SKMBOUM MPUPOJIEC, ONTHYECKUE SBICHUS B )KHUBOUW MpUpOJIE, NEHCTBUE
paaualuu Ha JKUBbI€ OPTaHU3MBI.

Xumus: CTpOEHHUE aTOMOB M MOJIEKYJI, KPUCTAJUTMYECKAsT CTPYKTypa TBEPIABIX
TEJI, MEXaHWU3Mbl O0Opa30BaHUS KPHUCTAUIMYECKOW pEIIETKH, CHEKTPaTbHBINA
aHaIu3.

l'eoepaghus: MarHWTHBIC TIONMIOCAa 3€MJIM, 3aJeKd MAarHUTHBIX PV,
dboToChEMKA 3eMHOM TTOBEPXHOCTH, MPEJICKa3aHUE 3eMJIICTPSICEHUH.

Texnonocusi: IJMHUAUA DJEKTpOIEpesady, TeHepaTop MEPEeMEHHOro TOKa,
AJIEKTPOJIBUTATENb, WHAYKIIMOHHAS T€4Yb, pajap, PaauONPUEMHHK, TEJIEBU30DP,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
coJIHEeUHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOTI'PAMMBI 11O
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpenmera «Du3nka» Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBanus (0a30BbIN YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIECTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOro npenMera «Dusmka» T0KHbI
OTpaxaTh TOTOBHOCTh M CIHOCOOHOCTh OOYYarolIuXcsi PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEXKICHUH, COOTBETCTBYIOIIUX
TPAJUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACHIMPEHUE KU3ZHEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE Peaanu3alii OCHOBHBIX HAIPaBJICHUH
BOCIIUTATENIBHOU ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS

c(hOpPMHUPOBAHHOCTH IPAKIAHCKON MO3UIIUUA 00YUaIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIEYETOBEYECKUX T'yMaHUCTUUECKUX U
JIEMOKPAaTUYECKHUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEpPECAX TIPa)xIaHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpraHU3aIuy;

YMEHHE B3aUMOJICHCTBOBATH C COLIMATIbHBIMU UHCTUTYTAaMH B COOTBETCTBHH C
X QYHKIUSIMU U HAa3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

IIEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TIOBEICHHS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYaAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYSCh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOMYHBOTO OYAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHNA:



ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npUCyIIEro pU3nyecKoi HayKe;

5) Tpya10BOIro BOCIIUTAHMSI:

UHTEpPEC K Pa3IUYHBIM cdepaMm NnpodhecCHOHANbHONU AEATEIBHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBIN BHIOOD
Oymymeit mpodeccuu 1 peaaTn30BbIBATh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(bU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) DKO0JIOTHYECKOI0 BOCIIMTAHHS

c(hOpPMHUPOBAHHOCTh JKOJIOTMYECKOW KYJIbTYphl, OCO3HAHHE TJI0OAIBHOIO
XapakTepa dKOJIOTHYECKUX Mpodiiem;

IJIAHUPOBAHUE M OCYIIECTBJICHUE JICCTBUIM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUSA LEeJIed YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacHIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIE€HHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GU3UUYECKON HAYKU;

OCO3HAHME ULEHHOCTHM HAy4YHOW JIESITEeIbHOCTH, TOTOBHOCTh B IpOIECCE
u3ydeHus: (QU3MKA ~ OCYHIECTBISATH  HPOEKTHYHO M HUCCIEIOBATENIbCKYIO
NEeSATEIbHOCTh MHIUBUAYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHBIE YUeOHbIe AeiicCTBHS
ba3oBble JJornyeckue 1eMcTBUA:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpeAcsATh LEIU ACATCIBHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTECPUU HX
JIOCTHIKCHMSI,;
BBISIBJISITh  3aKOHOMEPHOCTH M MPOTHUBOPEYMS B  PACCMATPHUBAEMBIX
bU3UYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHAlIM3a WMEIOIIUXCS
MaTE€pHUaAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUIN AEATEIHLHOCTH;
KOOPJIMHUPOBAaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHUSX  PEabHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,



pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH JKU3HEHHBIX TTPOOIIEM.
Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA:

BJIaJICTh HAYYHOM TEPMUHOJOTHEH, KIFOYEBBIMU MOHSATUSIMH M METOJaMHU
(bU3nYeCKON HAYKH;

BJIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIBHOCTH
B o0yactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJIOB pelieHusl 3a/ad (U3UIECKOTO COJCpKAHUS, MPUMEHEHHUIO Pa3InIHBIX
METO0B MO3HAHMUS;

BJIQJICTh BHJAMHU JICSITEIBHOCTH IO TMIOJYyYEHHIO HOBOTO 3HAHHUA, €ro
HHTEpIIpeTalui, TNPeoOpa3oBaHUI0 M MPUMEHEHHIO B Pa3IMYHBIX YYCOHBIX
CUTyaIUsAX, B TOM YHUCJIC TIPH CO3aHUN YIEOHBIX ITPOCKTOB B 00JaCTH (PUBUKU;

BBEISIBIIATh TMPUIUHHO-CIICACTBEHHBIC CBS3M M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATh THUIIOTE3y €€ peIIeHWs, HaXOAUTh apTyMEHTHI IJIS JI0Ka3aTeIbhCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh apaMETPhl M KPUTEPUHN PEIICHHSI;

aHANMM3UPOBAaTh TIOJNYYCHHBICE B XOJC PpEIICHUS 3a7addl  Pe3yJbTaThl,
KPUTHYECKH OIIEHHUBATh MX JIOCTOBEPHOCTD, IIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYJIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIIHsIM, OIICHUBATH MMPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA 10 (HU3MKe B TPAKTUICCKYIO 00JacTh
JKU3HEEATEILHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIacTek;

BBIJIBUTAaTh HOBBIC MJICH, TIPEJjIaraTh OpUTHHAIBHBIC ITOIX0/IBI U PEIICHUS;

CTaBHUTh IIPOOJIEMBI U 33J1a4H, JOMYCKAIOIIHNE aTbTCPHATUBHBIC PEIICHUS.

Pabora c nunpopmanueii:

BJIAJICTh HABBIKAMHU TIOJydeHHsS] WH(POpMAIu (HU3MYECKOTO COACP)KAHUS W3
WCTOYHHUKOB PAa3HBIX THUIIOB, CaMOCTOSTEIBHO OCYIICCTBIATh IIOWCK, aHAJH3,
CHUCTEMATHU3AIMI0 W HWHTEPIIPETAINI0 MHPOPMAIMKM PAa3IUYHBIX BHIOB W (HOpM
IIPEICTABIICHHUS;

OIICHUBAThH JIOCTOBEPHOCTHh HH(MOPMAIINH;

UCIIOJIb30BaTh  CPEACTBa WH(MOPMAIIMOHHBIX U KOMMYHHUKAIIHOHHBIX
TEXHOJIOTWIA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3aIMOHHBIX
3a/lad ¢ CcOoOMoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, pPEeCypcocOepeKeHHUs, TPaBOBBIX HM OJTHYECKMX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MTaCHOCTH;



CO3/1aBaTh TEKCTHl (PU3MUECKOTO COAEpX aHUs B pa3IHYHbIX (opMaTax ¢
y4€TOM Ha3HAYEHUsI UHPOPMAIIUU U IEIEBOM ayIUTOPHUH, BEIOUpasi ONITUMATIBLHYIO
dbopMy IIpeCcTaBICHUS U BU3yaJIU3aIUu.

KoMMyHuKAaTHBHBIE YHHBePCcaIbHbIe yueOHbIe 1eiiCTBHA:

OCYIIECTBIATh OOIIEHWE Ha ypokax (U3UKK U BO BHE-YPOUHOU
JeSITEIbHOCTH;

pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIMKTHI;

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

MOHMMATh U HCIOJ30BATh MPEUMYIIECTBA KOMAaHIHOW U MHIWBUIYaTbHOU
paboThI;

BBIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ACHCTBHM C Y4ETOM OOIIHX
MHTEPECOB M BO3MOKHOCTEH KaK/IOTO YJieHa KOJUICKTHBA,

OPUHUMATh  1LI€JIM  COBMECTHOM  JIEATENbHOCTH, OpraHHU30BbIBATH U
KOOPAMHUPOBATh JEHCTBUSA MO €€ JOCTHMIKEHMIO: COCTaBJIATh IJIaH JEWCTBUH,
pacnpenensaTb poid C y4ETOM MHEHMH y4YaCcTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OILICHWBATh Ka4yeCTBO CBOETO BKJIAJa W KaXJOTO yJaCcTHHUKAa KOMAaHIbI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeqjaraTh HOBBIC TPOEKTHI, OICHUBATh HACH C TIO3UIMH HOBH3HBHI,
OPUTHHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIISITh IMO3UTHUBHOE CTpPATETHYECKOE TIOBEJEHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusamnus:

CaMOCTOATENIbHO OCYLIECTBIISITh MO3HABATENIbHYIO JIESITEIbHOCTh B 00JAacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1a4M;

CaMOCTOSITENIbHO COCTAaBJISATh IUIAaH PEIICHHs PAcUYETHBIX U KaueCTBEHHBIX
3aj]1a4, IJIaH BBINOJIHEHUS MPAKTUUECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYAIlUsIM;

pacmmpsTh paMKH y9eOHOTO MPpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

JienaTh OCO3HAHHBIA BBIOOp, AapryMEHTHpPOBaTh €ro, Oparb Ha ceds
OTBETCTBEHHOCTH 3a PEIICHUE;



OIICHUBAThH IPHOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO J3PYAMIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIeKT:

JaBaTh OIEHKY HOBBIM CHUTYaIlUsSIM, BHOCHTh KOPPEKTHBBI B JCSATEIHHOCT,
OIICHWBATh COOTBETCTBHE PE3YIHTATOB IICIISIM;

BIAJCTh HABBIKAMH  TI03HABATENBHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEpIIIAEMbIX JIEUCTBUA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3YyIbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIeKCUU JJIs OLIEHKU CUTYyalluu, BEIOOpa BEPHOTO
pelieHus;

YMETh OIICHWBATh PHUCKHM W CBOECBPEMCHHO IPUHUMATH PEIICHUS 10 HX
CHIKCHHUIO;

MPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX IIPH aHAINU3E pe3yIbTaTOB
NEeSATETLHOCTH;

MPUHUMATH ce0sl, MIOHUMAsi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apPTyMEHTHl JPYrHMX I[PU aHAU3E pe3yJIbTaToB
NeSTeIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B mporecce AOCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS IMPOTPaAMMBI
no ¢u3uKe IS YPOBHS CpPEIHEro oO0Iero oOpa3oBaHUs Yy OOydYarOIIuXCs
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, TIPEAMOIar aFOIIHIA
c(hOpMHPOBAHHOCTH:

CaMOCO3HaHUSI, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE IMOIIMOHATILHOE
COCTOSIHUE, BUJICTh HAMPABICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQepHI,
OBITH YBEPEHHBIM B ce0¢;

CaMOpETYyJIMPOBaHUS, BKIIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHUE NPHHHMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHME, CIOCOOHOCTh aIanTUPOBATBCI K
OMOITMOHAJIEHBIM U3MEHECHHSIM U TIPOSIBIIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIINH, BKIIOUAIOIICH CTPEMJICHUE K JOCTIKCHHIO TEIH U
ycrexy, ONTUMU3M, WHUIIMATUBHOCTh, YMEHHE JEHWCTBOBATh HCXOJI M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh YMOIIMOHATFHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TIPH OCYIIECTBICHWH OOIICHUSA, CIIOCOOHOCTh K
COUYBCTBHIO M COIICPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUYAIOIIUX CITIOCOOHOCTh BBICTPANBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh HHTEPEC U pa3pemiaTh KOH(PIUKTHI.



IMPEAMETHBIE PE3YJ/IBTATDBI

K koniy oOyuenus B 10 kiacce mpeaMeTHbIE pe3yJbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTbh CPOPMUPOBAHHOCTh y 00YYAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha MpPUMEpax poJib U MecTo (U3MKu B (HOpMHpPOBAHHUH
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH;

YUUTBIBATh TPAHULBl NPUMEHEHUS HW3YYEHHBIX (PU3HUECKUX MOJENei:
MaTepuagbHas TOUKa, MHEpLUAIbHAs CUCTEMA OTCUYETA, aDCONIOTHO TBEPAOE TEJIO,
UJCAIBHBIN Ia3, MOJAEIN CTPOCHMS I'a30B, KUIAKOCTEH M TBEPIBIX TEJ, TOYCUHBIN
AIIEKTPUYECKU 3aps]l IPU PEeLICHUU PU3NIECKUX 3a/1ay;

pacrio3HaBaTh (pU3MYECKUE SIBICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJIIPHO-KMHETUYECKOW TEOPHUHM CTPOCHHMS BEIIECTBA U
DNEKTPOAUHAMUKHU:  PABHOMEPHOE M PABHOYCKOPEHHOE  IPSAMOJMHEWHOE
JBUKEHUE, CBOOOJHOE IMaJ€HUE TeJ, ABUKEHUE M0 OKPYKHOCTH, WHEpLUS,
B3auMozeiicTBue Tel, Auddy3usi, OpOyHOBCKOE ABMKEHHUE, CTPOCHUE KUAKOCTEH
U TBEPJBIX TEJN, U3MEHEHHE 00bEMa Tel NMPU HarpeBaHUM (OXJIaXKI€HUH ), TETJIOBOE
paBHOBECHE, WCIIAPEHUE, KOHACHCALMS, IUIABJICHWE, KPUCTAJUIM3aLus, KHUIICHHE,
BJI&KHOCTH BO3/lyXd, OBBIIIEHUE TaBICHUS ra3a IIPU €ro HarpeBaHUM B 3aKPBITOM
COCyJlle, CBSI3b MEXAY I[apaMeTpaMu COCTOSIHMS Tra3a B  HM30IPOLECCaXx,
AIEKTpU3aLMs TEJl, B3aUMOJEHCTBHE 3apsI0B;

OMKCHIBATH MEXAHUYECKOE JBHKECHUE, UCIONb3Ys (U3UUYECKUE BEITUUYUHBI:
KOOpAMHATA, IyTh, I[EPEMELIEHNEe, CKOPOCTh, YCKOpPEHHE, Macca Tela, CWIIA,
UMITYJIBC T€Jla, KHHETHYECKasl HEPrus, NOTCHIMAIbHAS 3HEPIUs, MEXaHUYeCKas
paboTa, MexaHMYecKas MOIIHOCTb; NpPHU ONHMCAHWU TMPABUIBHO TPAKTOBATH
(bu3NYeCKUi CMBICA HCIOJIb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS U EIUHMIIbI,
HaxXoJuTh (OPMYJbl, CBA3BIBAIOUIME JAHHYIO (U3UYECKYIO BEJIMYHUHY C APYTUMU
BEJIMYMHAMU;

ONMUCHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIC SIBIJICHHUS,
UCIONB3Ys (U3MUECKHE BEJIMYMHBI: JaBJICHHE ra3a, TeMmIepaTypa, CpeaHss
KHMHETHYECKasi 3HEPIUsl XaOTUYECKOro JBHKEHHS MOJIEKYJI, CPEIHEKBAApaTUYHAs
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHSSI 3HEprus, padbora rasa,
KOA(P(GUIIMEHT TMOJIE3HOTO JIEHCTBUSL TEIJIOBOIO JBUTATENS; MPH OMHCAHUU
NpaBUIBHO TPaKTOBaTh (U3MUECKUI CMBICT MCHOJIB3YEMbIX BEIWYMH, HUX
00O3HAaYeHUsT W EAUHMIBI, HAXOAUTh (OPMYJIbl, CBS3bIBAIOIIME JaHHYIO
(bU3MYECKYI0 BEIMYHUHY C IPYTUMH BEIMYMHAM;

ONMCBHIBATH U3YYEHHBIE MIEKTPUUYECKUE CBOKCTBA BEILIECTBA U DJIEKTPUUECKUE
SBNIEHUS (IIPOLIECCHI), UCTIONB3Ysl (PU3NYECKUE BEIWYMHBI: DJIEKTPUUECKUNA 3apsij,



AIEKTPUUYECKOE MOJIe, HAMPSHKEHHOCTD MOJIsI, MOTEHIMAN, PA3HOCTh MOTEHIMAJIOB,;
Ipy ONHMCAHUM TPABUIBHO TPaKTOBAaTh (PU3MYECKUI CMBICT HCIOJIb3YyEMbIX
BEJIMYMH, MX OOO3HAUYECHMS] M EIUHHUIIBI; YKa3blBaThb (POPMYJIbI, CBSI3bIBAIOIINE
JaHHYI0 (U3UYECKYIO BEJIMYHUHY C APYTUMH BEIMUYUHAMY,

aHATM3UPOBATh (PU3UUYECKHE TMPOIECCHI U SBICHUS, UCIOJIB3YysS (PU3HUCCKHE
3aKOHBI Y MIPUHIIMUIIBL: 3aKOH BceMHupHOro Tsarotenus, I, 11 u III 3akons HeroTOHA,
3aKOH COXPAHEHUSI MEXAaHMYECKOM DSHEPruM, 3aKOH COXPAaHEHHS HUMIIYJIbCa,
NPUHLNN CYNEPHO3UIUA CHJ, TPUHIUI PABHOMPABUS HMHEPIHUATBHBIX CHCTEM
OTCUETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHUS BEIIECTBA, I'a30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW SHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbI 3aKOH TEPMOJAMHAMUKU, 3aKOH COXPAHEHUS
AIEKTPUYECKOro 3apsia, 3akoH KylioHa, Opu 3TOM pasiinyaTh CJIOBECHYIO
GbOopMYIIUPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHHUE W YCIOBHUS (TpaHULIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC MPUHIUIIBI  JACHCTBUS  MAIllMH, NOpUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BAHUS B
MOBCE/IHEBHOM KU3HH;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU STOM
dbopmynupoBath mpobiieMy/3aadyy M TUIOTE3y YYEOHOro JKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHHUS, MPOBOJIUTH OMBIT U
bopMyIUpOBaThH BHIBOHI,

OCYHIIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHHS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBAaTh  3aBUCUMOCTH  MEXKIY  (PU3NYECKHMMH  BEJIMYMHAMH  C
WCIIOJIBb30BAaHUEM TMPSIMBIX M3MEPEHHH, MPU ATOM KOHCTPYHPOBATh YCTAHOBKY,
(buKcUpoBaTh pe3yJbTaThl IMOJYYEHHOW 3aBUCUMOCTU (PUBMYECKUX BEJIUYHUH B
BUJI€ TaOJUIl U rpadKOB, ACJIaTh BRIBOABI 110 PE3yIbTaTaM MCCIICI0BaHUS;

coOJII0/1aTh MpaBwiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeOBATEIBCKON U TPOCKTHOU
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyI0BaHUS;

pemath pacu€THbIC 3aJa4yd C SIBHO 3a/JlaHHOM (DU3WYECKOM MOJIEIbIO,
UCIIOJB3Ys (PU3UYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a YCJIOBHUS 3aJ1aun
BBIOMPATh (PU3NYECKYIO MOJEIb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIbI,
HEOOXOMMMBbIC I €€ pelIeHHs, TPOBOJUTh PACUYEThl M OICHUBATH PEAbHOCTH
MOJIYY€HHOTO 3HAYCHUS (PU3UYECKON BEIIMUNHBI,



pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUHUBYIO
LEMOYKY PACCYKICHHI C ONMOpOM Ha HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnueckue SBICHUS;

UCIIOJIb30BaTh  MpPU  PEIIEHUH  y4eOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU VISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTAaBJICHUS y4eOHOW W HAYYHO-TIOMYJISIPHON MH(POpMAIUH, MOTYICHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHATTU3UPOBATh MOIydaeMyto HH(POPMAIIHUIO;

IPUBOJIUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBACHEHHE MPOIECCOB OKPYXKAIOIMIETO MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW KU3HU
Ul o0ecrieyeHus: 0€30MacCHOCTH MPU OOpaIlEHUU ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JJII COXPAHEHHSI 3I0POBbsSl M COOJIIOJIEHUS HOPM SKOJOTHYECKOTO
MIOBEACHUS B OKPYXKAIOILIEH CPEaE;

paboTaTh B TpyNIl€ C BBIIOJHEHUEM PA3JIUYHBIX COLHUAJIBHBIX pOJEH,
IUIAHUPOBATh PadOTy TPYMIBI, PAMOHAIBHO paCHpenemsiTh OOSI3aHHOCTH U
IJIAHUPOBATH JCATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PacCMaTpUBAaeMON IPOOIIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MecTo (U3MKU B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B NPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh U €IUHCTBO
bu3nYecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIeIeH:
TOYEYHBIN AJIEKTPUYECKUH 3apsifl, Iyd CBETA, TOYECUYHBI UCTOUYHHUK CBETA, SIACpPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO sipa MpH PElIeHUH (PU3NYECKUX
3a/1ay;

pacrno3HaBath (GU3UYECKHUE SBICHUS (MPOIIECChl) U OOBICHATH UX HAa OCHOBE
3aKOHOB 3JICKTPOAMHAMHMKHN U KBAHTOBOW (PM3MKH: 3JIEKTPUUYECKasi MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEWCTBUS TOKA, B3aHMMOJECHCTBHE
MarHuTOB, JJICKTPOMAarHuTHAas WHAYKIUS, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHBIE KOJeOaHWs U
BOJIHBI, MPSIMOJIMHENHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHHE, MPEIOMIIEHUE,
uHTeppepeHus, audpakuus W MOOJSpU3alUs CBETa, JUCIEPCUs CBETa,
dbotoanekTpudeckuii 3pdext (poTodaddekT), cBeTOBOE JaBICHNUE, BOSHUKHOBEHUE
JMHEWYaTOro CHEKTpa aroMa BOJAOPOJA, €CTECTBEHHAasT W HCKYCCTBEHHAs
PaAOaKTUBHOCTH;



OMKCHIBATh W3YYCHHBIC CBONCTBA BEIIECTBA (DJICKTPUYECKHE, MATHUTHEIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3IMYHBIX  Ccpel) W
AJIIEKTPOMArHUTHBIE $IBJIICHUS (TIPOLECCHI), MCHOJB3Yysd (U3UYECKUE BEIMYMHBIL:
AIEKTPUUECKUI 3apsjl, CUjla TOKa, JJIEKTPUUYECKOE HAMNpsKEHUE, AIIEKTPUUYECKOoe
COIPOTUBIICHUE, PAa3HOCTh MOTEHIIMAJIOB, AJIEKTPOJABIDKYINAsA Cuia, paboTa TOKa,
WHIYKIIMS MarHATHOTO TMOJs, cuia Awmrmepa, cuia JlopeHia, WHIYKTUBHOCTh
KaTyIIKH, DHEPTrHsl 3JIEKTPUYECKOTO M MArHUTHOTO IMOJIeH, MEpPHOJ W YacToTa
KoieOaHuil B KoJeOAaTenTbHOM KOHTYpe, 3apsil M CcHjla TOKa B Mpollecce
TAPMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOsSHUE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3UYECKUM
CMBICII HCIIOJIb3YEMBIX BEIMYMH, MX OO0O3HA4YCHHS U EIAWHMIIBI, YKa3bIBaTh
GbopMysIBI, CBSA3BIBAIONIME JAHHYIO (PU3WUYECKYI0 BEIWYHUHY C JAPYTHMH
BEITMIMHAMU;

ONHMCHIBATh HW3Y4YEHHBIC KBAHTOBBIC SIBJICHUS W TMPOIECCHI, HCIOJB3YS
(bU3MYeCKUEe BEIMYMHBI: CKOPOCTh JJICKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHOJT MOTypacIaga, SHEPTUS CBA3U
aTOMHBIX SIZIEp, MPU OMUCAHUU TMPABUIBLHO TPAKTOBaTh (U3UUYECKUN CMBICIH
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONTUE JIAHHYIO (U3HYECKYI0 BEIWYWHY C JPYTHMH BEIWYMHAMU,
BBEIYHCIIATH 3HAYCHHUE (PU3NUECKON BETUIMHBL,

aHAIIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SBICHUS, UCIONB3Ys (hHU3HUECKHE
3aKOHBI M MPUHIMIBL: 3aKOH OMa, 3aKOHBI MOCJIE0BATEILHOTO U MapalIeTbHOTO
COCOMHEHUSI IPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKkOH BJIEKTPOMAarHUTHOU
WHYKIIUU, 3aKOH MPSIMOJUHEHHOTO PaclpOCTPaHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJOMIICHUS CBETa, ypaBHeHHE JWHINTEeHa st doTtodrddexra,
3aKOH COXPAHEHHS JHEPrUH, 3aKOH COXPAHCHUSI MMITYJIhCA, 3aKOH COXPAHCHMSI
AIIEKTPUYECKOTO 3apsijia, 3aKOH COXpPaHEHHWsI MAcCOBOTO UHMCHa, MOCTynaTsl bopa,
3aKOH PaJMOAKTUBHOTO pacmajia, Mpyu 3TOM pa3inyaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE€ BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OTIPEJICIISITh HAMIPABJICHUE BEKTOPA WHIYKIIMA MAarHUTHOTO TOJIsI TPOBOTHUKA
C TOKOM, CUJibl AMmiepa u cuiibl Jlopenta;

CTPOUTh W OIKCHIBATh H300paKEHHE, CO3/IaBaeMOE€ IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh DKCIIEPUMEHTBI 110 HCCIICIOBAHUIO (DU3UYCCKUX SBIICHUUA W
MIPOIIECCOB C MCIOJb30BAHUEM TMPSMBIX M KOCBEHHBIX H3MEpPEHUH: TpHU 3TOM
dbopmynupoBaTh MpoOiieMy/3amady H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,



coOMpaTh YCTAaHOBKY M3 MPEIOKEHHOr0 OOOpYJOBaHUS, MPOBOJHUTH OIBIT MU
bopMyIMpOBaTH BHIBOIBI,

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHBIE MU3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBINA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3WYECKUX BEIUYUH C HCIOJIb30BAaHUEM
OpsMBIX HM3MEPEHUH: IpPU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (PHUKCHPOBATh
pe3yabTaThl MOTYYEHHON 3aBHCHUMOCTH (M3MUYECKUX BEJIMYMH B BHUJAE TaOIHIl U
rpaduKoB, JAefaTh BEIBOJABI MO pe3ysIbTaTaM UCCIEeI0BAHNUS;

coOJII0/1aTh MpaBuiia 0€30MacHOr0 TpyAa MPHU MPOBEACHUM HCCIIEIOBAaHUMN B
pamMKax y4eOHOTO SKCHEpHUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM U IPOEKTHOM
NEeATEIbHOCTH C MCIOJIb30BAHHUEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
000Opy1I0BaHUS;

pemarb pacy€THblE 3aJauyd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCITOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4n
BBIOMpATh (PU3NYECKYIO MOJEIb, BBIACIITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXOJUMbIE JUIsl €€ pEeIlIeHus, MPOBOAUTh PACYETHI U OLIEHUBATH PEAIBbHOCTD
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKOUN BEJIMYUHBI,

pemaTh Ka4eCTBEHHBIE 33/1a4l: BBICTPAUBATh JJOTUYECKU HEIPOTUBOPEUUBYIO
LETIOYKY PACCYKICHHM C OMOPOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
dbuznyeckue sBICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHWH  Yy4eOHBIX  3aJady  COBPEMEHHBIE
nH(OPMAITMOHHBIC TEXHOJIOTHH /IS TOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUN
U TIPEICTABJICHUS YIYEOHOW U HAyYHO-TIOMYJISIPHON MHGOPMAIINH, TTOTYYECHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTydaeMyr0 HH(OPMAITHIO;

OOBSCHATh TPUHIUIBI JEHCTBUS MAalIUH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX O€30MacCHOTO MCIOJIb30BAHUS B MMOBCEIHEBHOU
KU3HU;

PUBOJIUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHpa, B pPa3BUTHE
TEXHUKHM U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacCHOCTH MPHU OO0paIEHUH C MPUOOPAMH U TEXHUYECKUMU
YCTPOMCTBAMM, NI COXPAHEHHUS 30POBbS U COOJIOJIEHUS HOPM SKOJIOTHYECKOTO
TOBEJICHUS B OKPYKAOUIEH Cpee;

paboTatb B TpYyIIE C BBIIOJHEHUEM pPa3JIUYHBIX COLMAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYyMMbl, PALMOHAIBHO paCHpenessTh OO0S3aHHOCTH U



IUIaHUPOBATHL JACATCIBHOCTb B HCCTAHAAPTHLIX CUTYAIUAX, aICKBATHO OLICHHWBATH
BKJIAJ] KaXKI0I'0O U3 YYACTHHUKOB I'PYIIIIBEI B PCIICHUC paCCManHBaeMOﬁ HpO6JI€MI>I.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnuecTBo yacos JJIEKTPOHHBIE
HaumeHnoBaHue pa3iesioB u (ungposbie)
Ne ni/mn Konrpouabnple IIpakruyeckue
TeM MPOrpaMMbl Bcero o0pa3oBaTeJIbHbIE
patéoTbI padéoTbI
pecypchbl
Paznen 1. ®PUZUKA U METO/AbI HAYYHOI'O TIO3HAHUSA
11 Pu3nKa U METOJIBI HAYYHOTO ) bubmuoteka [JOK
' MMO3HAHUSA https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznen 2. MEXAHUKA
bu6moreka IJOK
2.1 K 5
rHeMaTIIa https:/m.edsoo.ru/7f41bf72
bu6mmoreka IJOK
2.2
Hluramiia ! https://m.edsoo.ru/7f41bf72
53 3aKOHBI COXPAHEHUS B 6 | | bubmoreka [JOK
' MEXaHHKE https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMO/JUMHAMUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 | butmoreka [JOK
' KUHETUYECKOU TEOPUH https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJIUHAMUKHU 10 1 bu6mmoreka I{OK




AFpCI‘aTHBIC COCTOAHUA

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

bub6moreka [JOK
. . D
3.3 BOTLECTEE. THAIOBbIC . https://m.edsoo.ru/7f41bf72
epPeXoabl
Htoro no pazneny 24
Paznen 4. JIEKTPOIUHAMUKA
bu6mmoreka IJOK
4.1 1
MeKTPOCTATHA 0 https:/m.edsoo.ru/7f41bf72
‘s l'IOOCTI?:)IHHLIﬁ Z;IeKTpnquKHﬁ ” BuGmorexa LIOK
. TOK. TOKH B WYHBIX
past https:/m.edsoo.ru/7f41bf72
cpemax
Hroro no pazuneny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMMECTBO YACOB I10 68

[TPOITPAMME




11 KJIACC

KoumnuecTBo yacos DJIEKTPOHHBIE
Ne HauMeHoBaHue pa3ie/ioB U (undposbie)
Konrpoasusie IIpakTHyeckue
n/n TeM NMPOrPaMMbl Bcero o0pa3oBaTeJIbHbIE
padoThI patéoTbI
pecypcsbl
Pazgea 1. JIEKTPOAUHAMUKA
11 MaruuTtHoe IoJe. 1 | 3 bubmmoreka IIOK
) DJIeKTpOMarHuTHasE MHYKIIHUS https://m.edsoo.ru/7f41c97¢c
Hroro o paszugeny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHu4ecKue u 9 | bu6mmoreka IJOK
' AIIEKTPOMATrHUTHBIE KOJIeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHu4deckue 1 5 | bubmoreka IIOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41c97c
bubmoreka IIOK
2. 1
3 Omrika 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazugeny 24

Pa3zaexa 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTHU

11 OCHOBBI CIIEIMAILHOM TEOPUU
) OTHOCUTEJIBHOCTHU

Hroro no pazneny

4 1

4

bu6mmoreka IJOK
https://m.edsoo.ru/7f41c97¢c




Pasznen 4. KBAHTOBASA ®PU3UKA

4.1 JeMEHTHI KBAHTOBOU ONTUKU 6 Bubmorexa OK
' https://m.edsoo.ru/7f41c97¢c
bubmoreka [JOK
4.2 Crpoenue aToma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka IJOK
4.3 ATOMHOE A11pO > https://m.edsoo.ru/7f41c97¢c
Hroro no pazaeny 15

Pazgea S. JIEMEHTBI ACTPOHOMUU U ACTPOPUIUKU

51 DJIEeMEHTBI aCTPOHOMUH U 7 | butmoreka [JOK
' acTpoU3UKH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7

Pasznen 6. OBOBINAIOHIEE IOBTOPEHUME

6.1 O6ob1maronee MOBTOPEHUE 4
Hroro no paszgeny 4
PesepBHOE Bpems 3

bubmoreka IIOK
https://m.edsoo.ru/7f41c97¢c

OBILIEE KOJIMYECTBO YACOB IIO

[TPOI'PAMME 08 4




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

®dusuka: 10 knacc: yueOHuk: 6a30Bbii ypoBeHb/I'. S, MsikuiieB — 4 — e uzganue
M, IIpocsewenne, 2022r.

®usuka: 11 knacc: yueOnuk: 6a30Bbiii ypoBeHs/I'. S, Msikuie — 4 — e uzganue
M, Ilpocemienune, 2022r.

METOAUYECKHUE MATEPUAJIBI JIUISA YUUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6moreka LIOK https://m.edsoo.ru/ff0d1784
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