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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma mo ¢usnke 0a30BOT0 YpPOBHS Ha YpPOBHE CPEIHETO
obmiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE IOJOKEHWW M TPeOOBaHWM K
pe3ynbTaTam OCBOCHHUS OCHOBHOM o0pa3oBaTenbHOM IPOrpPaMMBbl,
npeacraBieHHbix B @I'OC COO, a takxe ¢ yuérom denepanbHOd padbouei
IporpaMMbl BOCIIUTAHUS U KOHIICMHIMHU TPENoJaBaHusl y4yeOHOro mpeamMera
«Duzuka» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoir  Deneparum,
peanu3yroNuX OCHOBHBIE 00pa30BaTEIIbHBIC TPOTPAMMBI.

Copnepxanue mporpamMmbl 10 (U3MKE HaNpaBieHO Ha (opMupoBaHue
€CTEeCTBEHHO-HAyYHOW KapTuHbl Mupa oOydaromuxcs 10-11 kiaccoB mpu
oOydeHnn ux ¢Gu3nKe Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-AESTEIIBHOCTHOTO
noaxojaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusiM ®I'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM W METAlpeIMETHBIM pe3yiibTaTaM
OoOy4eHHMs, a TaKXK€ YYUTHIBAET HEOOXOJUMOCTh peaTu3alUh MEKIIPEAMETHBIX
CBs3el (UBMKKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMU TMpeaMeTamMu. B Helt
OTIPEIEISIIOTCS OCHOBHBIC €M M3Y4YeHHUS (DU3UKH HA YPOBHE CPEIHEr0 OOIIETo
oOpa3oBaHus, TUTAHUPYEMBIC PE3YJIBTaThl OCBOCHUS Kypca (DU3WUKH: JTUIHOCTHEIE,
MeTarpeIMEeTHbIC, IPEeIMETHBIE (Ha 0230BOM YPOBHE).

[Iporpamma 1o ¢pu3uke BKIIOYAET:

e IUJIAHUPYEMBbIE PE3YJIHTAThl OCBOCHUS Kypca (GU3HKK Ha 6a30BOM ypOBHE, B

TOM YHCJIC TIPEIMETHBIC PE3yJIbTATHI TI0 T01aM O0YUCHUS;

e cojepkaHue yueOHoro nmpeameTa «Du3nkay 1mo rogam oOydeHusI.

®du3rka Kak Hayka O Haubosee OOIIMX 3aKOHAaX MPHUPOJbI, BHICTYIAasl B
KauecTBe y4eOHOTo MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBCHHBIN BKIJIAJl B CHCTEMY
3HaHui 00 okpyskaroriem mMupe. LlIkonbHbIN Kypce Pu3uku — cucteMooOpasyronui
JUTSl €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEAMETOB, MOCKOIbKY (HU3UYECKUE 3aKOHBI
JeKaT B OCHOBE TMPOIECCOB M SBJICHUM, M3y4aeMbIX XHMHEH, OHMOJOTHEH,
¢buzmyeckoir reorpadueit u actpoHomuei. Hcmonp3oBaHME UM AKTUBHOE
npuMeHeHne  (PU3WYECKUX 3HAHWM  OmpeneseT XapakTep ©  pPa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCAQ, TOJYyYEHUsI HOBBIX MATEpUAJIOB C 3aJaHHBIMH CBOWCTBAMHU U APYTHX.
N3ydyenne ¢GU3MKM BHOCHUT OCHOBHOW BKJIaa B (POPMUpPOBAHHE €CTECTBECHHO-
HAyYHOW KapTHUHBI MHUpa OOy4aromuxcs, B (OPMHUPOBAHHE YMEHUN MPUMEHSTH
HAyYHBIH METO]I TO3HAHUS MPH BHITOJHEHUH UMHU YICOHBIX HCCIICIOBaHUH.

B ocHoBy kypca ¢usuku s YpOBHSI CpEIHEro oO0mero oOpa3oBaHUs
MOJIOKEH Pl WACH, KOTOPhIE MOXHO pacCMaTpuBaTh KaK MPUHIUIBI €T0

IMOCTPOCHMUA.
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Hoes yenocmnocmu. B COOTBETCTBUU C HEH Kype SIBISETCS JIOTHUYECKHU
3aBEPIIEHHBIM, OH COJICPKUT MaTepraj U3 BCEX pas3/esioB (GU3HMKHU, BKIIOUAET KaK
BOMPOCHI KITACCHYECKOM, TaK U COBPEMEHHOUN (PU3UKU.

Hoesn eenepanusayuu. B cooTBeTCTBHM € HeW Marepuan Kypca (GU3HUKH
o0bequHEH BOKPYr (GU3MUECKUX Teopwidl. Bemymmm B Kypce SBISETCS
dbopMHpoBaHUE TPEACTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTe€pUH, BEUIECTBE U
noJie.

Hoes eymanumapuzayuu. EE€ peanm3anus NpeanonaraeT HCIOIb30BaHUE
TYMaHUTAPHOTO TMOTEHIMANa (U3MUECKOW HAyKHU, OCMBICIICHUE CBS3U Pa3BUTHS
bu3ukn ¢ pa3BuTMEeM OOIIECTBa, a TaKXKE C  MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTHUYECKUMU IIpoOIeMamu.

Hoess npuknaownoii  nanpasnennocmu. Kypc GuU3UKM — mpeAmnoiaraet
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTMUYECKUX MPHIOKECHHIM
M3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes oxonocuzayuu peanusyercs IMOCPEICTBOM BBEACHHUS SJIEMEHTOB
CONep KaHMsI, TIOCBSIMIEHHBIX OSKOJIOTMUYECKHMM TIpoOJieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJOTHH, a Takke OO0CYXKICHHS
po0JIeM palioOHAIBHOTO MPUPOJIOTIONBE30BAHUS U SKOJIOTUYECKON 0€30MacHOCTH.

CrepKHEBBIMHU dJIEMEHTAMU Kypca (UMK Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHus SBIAIOTCS (pusmyeckue Teopuu ((hopmMupoBaHHE MPEACTABICHUNA O
CTPYKTYpE MOCTPOCHHS (PU3MUECKOU TEOPHH, PO (PyHIaMEHTaIbHBIX 3aKOHOB H
NPUHIIMIIOB B COBPEMEHHBIX  TMPEJCTAaBICHUAX O TMPUPOJE, TpaHUlAx
MPUMEHUMOCTH TEOpPUM, JUIsl OINHCAHHUS ECTECTBEHHO-HAYYHBIX SIBJICHUN U
MIPOIIECCOB).

CHCTeMHO-ICATENPHOCTHBIN TOAXO0 B Kypce (PH3WMKHM peamn3yeTcs MpexKe
BCET0 3a CYET OpraHM3aIlii SKCTIICPUMEHTAILHON NEATeIbHOCTH O00YYaromnuXCsl.
Jns  Ga3oBoro ypoBHSI Kypca (U3UKM — O3TO HCHOJIB30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB U JIaOOpaTOPHBIX padoT,
KOTOpBIE B IIporpaMMe mo (pu3nKe OObEAMHEHBI B OOIIMI CIHUCOK YYEHHUECKUX
MPaKTUYECKUX padoT. BrimeraeHue B ykazaHHOM IEepevHE JIabOpaTOpHBIX padoT,
NPOBOJUMBIX JUISI KOHTPOJII ¥ OIEHKH, OCYIIECTBIISCTCS ydYaCTHUKAMHU
o0pa3oBaTeILHOIO TMpollecca HUCXOAs U3 OCOOCHHOCTEM IIJIaHUPOBAaHUS U
ocHameHuss KaOuHera ¢u3ukn. Ilpm »>ToM obOecrmeumBaeTcs OBJIAJCHHUC
OOYYarOIIMMHUCS YMEHUSMU TPOBOJUTh KOCBEHHBIC H3MEPEHUs, HCCICAOBAHUS
3aBUCUMOCTEH (HM3MYECKUX BEIMYMH M IIOCTAHOBKY OIBITOB II0 IPOBEPKE
MIPEIIOKCHHBIX THITOTES.

bonbiioe BHHUMaHWE yACNSETCS PEIICHUI0 PACUYETHBIX M KaYeCTBEHHBIX
3amay. [Ipu 3TOM U pacdy€THBIX 3a7a4 MPHOPUTETOM SIBISIOTCSA 33/la4é C SBHO
3aJlaHHON (PU3MUECKON MOJIEIBIO, O3BOJISIONINE IPUMEHSATh U3YUEHHBIC 3aKOHBI U
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3aKOHOMEPHOCTH KaK M3 OJHOTO pasjefia Kypca, TaK U WUHTErpUpysl 3HAHUSA U3
pa3HbBIX pa3nenoB. J[s KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBIISTFOTCS 3aJIaHUs Ha
OOBSICHEHHE TPOTEeKaHUsI (U3MYECKUX SIBICHUM M TPOIECCOB B OKpYKArOIIEH
KU3HH, TpeOyromue BbIOOpa (PU3NUECKOW MOMENTW IS CUTyalld TMPaKTHKO-
OpPUEHTHUPOBAHHOTO XapakTepa.

B coorBerctBuu ¢ tpeboBanusiMu DPI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOecneyeHno ydeOHOro mpolecca 0a3oBbIi ypOBEHb Kypca
(GbU3MKK Ha YPOBHE CPEIHETO O0IIero 00pa3oBaHus JOHKEH U3y9aThCs B YCIOBHIX
MpPEeIMETHOTO0 KaOWHeTa (U3WKH WM B YCIOBHSIX WHTETPUPOBAHHOTO KaOMHETA
MPEIMETOB E€CTECTBEHHO-HAYYHOTO LHKIA. B kaOuHeTe (PU3MKM JOIKHO OBITH
HeoOXxoauMoe J1abopaTopHOoe OOOpYJOBaHUE [IJIsl BBINOJIHEHHUS YKa3aHHBIX B
nporpamMme Mo (U3MKe YUYCHUYECKUX MPAKTUYECKUX PabOT U JEMOHCTPAIIMIOHHOE
o0opy1I0BaHUE.

JleMoHCTpanimoHHoe 00opynoBaHue GOpPMHPYETCS B COOTBETCTBHUU C
NPUHITUIIOM MHWHHUMAJIBHONW  JTOCTATOYHOCTH W OOECIeYMBAET TOCTAHOBKY
MEPEUNCICHHBIX B TIpOrpaMMe 10 (HU3HKE KIIOYEBBIX JACMOHCTpPAIUNA IS
UCCJICIOBAHMUSI  M3yYaeMbIX  SBJICHHMM U  TPOILIECCOB, HOMIUPUYECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaGopatopHoe oOOpyIOBaHHE JISI YYEHUUYECKHUX MPAKTUYECKUX pabdoT
dbopMupyeTCs B BHJE TEMATHUYECCKUX KOMIUICKTOB M OOECIIEYMBACTCS B pacdéTe
OJTHOTO KOMILJIEKTa Ha JABYyX oOydJaromuxcs. TeMaTuuecKue KOMIUICKTHI
JabopaTopHOTO 000pYyIOBaHUS JOJDKHBI OBITH ITOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M HU(PPOBBIX MPUOOPOB, @ TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIC LIU(PPOBBIX JTa00PATOPHUH.

OCHOBHBIMHU 1IETISIMU U3y4eHUS (GU3UKU B 00ITIEM 00pa30BAHUH SBIISFOTCS:

e (opmupoBaHue HHTEpeca W CTPEMJICHHS OOYYaIOIMUXCS K HAyIHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HWHTEIUICKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIE MO3HAHUS U (HOPMHUPOBAHUE
MCCJIEIOBATEIHCKOTO OTHOMICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMupoBaHME HayYHOTO MHPOBO33PEHHUS KaK pe3ysibTara HW3Y4YCHHS
OCHOB CTPOCHHMS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opmMupoBanue yMEHHMIA OOBSICHATH SBJICHUSA C  HMCIOJb30BAaHUEM
bu3MYeCcKUX 3HAHUHN ¥ HAYYHBIX JJOKA3aTEIhCTB;

e (opmMupoBanue mpencTaBICHUN O POIU (UBUKU ISl Pa3BUTUS JIPYTUX
CCTECTBEHHBIX HAyK, TCXHUKU U TEXHOJIOTHH.

JocTuxeHre 3THX LeJied 00ecreunBaeTcs pelIieHueM CIEAYIOIMX 3a1ay B

MpoIiecce U3y4YeHusl Kypca PU3NKU Ha YPOBHE CPEHEr0 00IIero 00pa3oBaHus:
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e mpuoOpeTeHue CUCTeMbl  3HaHMM 00  oO0mux  (Pu3HUECKUxX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJTIOYAst MEXaHHUKY,
MOJICKYJSIPHYIO  (DU3HKY, SJCKTPOJUHAMHKY, KBAaHTOBYIO (U3HUKY U
AJIEMEHTHI aCTPO(DU3HKH;

e (dopMupoBaHHE YMEHHA MPUMEHITh TEOPETHYECKHE 3HAHUA JJIA
OOBsiICHEeHHsI (PU3UYECKHX SBJICHHUM B TpHUpPOAE U JUIS TNPUHATHS
MPAKTHYECKUX PEUICHUH B MIOBCEAHEBHON KU3HM;

e OCBOCHHE CIOCOOOB pEIICHUS pa3IWYHBIX 3aJad C SBHO 3aJaHHOU
du3nyecKol MOMAENbIO, 3aJad, MOAPa3yMEBAIONIUX CAMOCTOSTEIHHOE
co3anue GU3NYECKON MOIeNH, aIeKBaTHON YCIOBUSM 3a/1a4H;

e TOHMMaHHE (UBNYECKUX OCHOB U TPHUHIUIOB ACHCTBHUS TEXHUUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJAMU CaMOCTOSITENIbHOTO IJIAHUPOBAHUS UM IMPOBEICHUS
Gu3MYECKUX SKCIIEPUMEHTOB, aHAIM3a U WHTEpIpeTanud WH(GOpPMAIUH,
OTIpEIETICHUS TOCTOBEPHOCTH MOTYYEHHOTO Pe3yIbTaTa;

e CO3JaHME YCIIOBUHU JUIsl pa3BUTHsSI YMEHUN MPOEKTHO-UCCIEN0BATEIbCKOM,
TBOPYECKOH 1€ATEIbHOCTH.

Ha wu3ydenne ¢usuku (0a30BbIil ypOBEHb) Ha YpPOBHE CpPEIHETO OOIEro
oOpazoBanus otBoauTcs 136 vacos: B 10 kiacce — 68 vacoB (2 yaca B HEJIENIO), B
11 kmacce — 68 gacoB (2 yaca B HE/IEIO).

[Ipennaraempiii B mporpamMme 1o (U3MKE TMEpedYeHb JIabOpaTOPHBIX MU
OPAKTUUECKUX padoT SBISETCS PEKOMEHJIOBAaHHBIM, YYHUTENb JEJaeT BHIOOD
IpOBEJCHUS J1a0OpaTOPHBIX pPabOT M OMNBITOB C YYETOM HHIMBUAYAIbHbBIX
0COOEHHOCTEN 00yUaroIUXCsl.
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COJEPXAHUE OBYYEHUA
10 KJIACC

Paznen 1. ®usuka 1 MeTOAbl HAYYHOI'0 MIO3HAHUSA

®usuka — Hayka O npupozae. Haydnsle METOIBI MO3HAHMS OKPYKAIOLIETO
mupa. Ponp d3kcnmepuMmeHTa M TEOpUM B NPOLECCE TO3HAHUS IPUPOBL.
OKCIIEpUMEHT B (pU3HKeE.

MonenupoBanue (u3nyUecKux sIBICHUN U mpoueccoB. HaydHble runoressl.
dusnyeckre 3aKOHbI U TEOPUH. ['paHUIBI TPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Pons u Mecto ¢u3uku B (GOpPMHPOBAHWU COBPEMEHHOW HAYYHOW KapTUHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W LHUQPPOBBIE HN3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. MexaHuka

Tema 1. Kunemamuxka

Mexannueckoe BrxkeHue. OTHOCUTEIHHOCTh MEXAHUYECKOTO JIBUKCHHUS.
Cucrema orcuéra. Tpaekropusi.

[lepemenienre, CKOpPOCTh (CpeIHSISI CKOPOCTh, MTHOBEHHAs CKOPOCThb) U
YCKOPEHHE MAaTepUAIbHOM TOYKH, MX MPOCKIMH HAa OCU CHCTEMBbI KOOpJWHAT.
CrnoxeHue nepeMeIeHnii U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MNpAMOJUHENHHOE nBIkeHue. ['paduku
3aBUCUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOpPEHHUs, TMYTHU ¢ TepeMelICHUs
MaTepUaIbHOW TOYKU OT BPEMEHH.

CBoOomHoe nmajzicHue. Y CKOpeHHe CBOOOTHOTO T1a/ICHHMS.

KpuBonuHenHoe  aBvkeHue. [I[BUKEHHE  MaTEpUAIBHOM TOYKHA IO
OKPY>KHOCTH C MOCTOSHHOW IO MOYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JIMHEWHAS
ckopoctb. [lepron u yactora oOpamenus. [{leHTpocTpeMuTensHoe YCKOpEHHe.

TexHuyeckue yCTpOHCTBA U TMPAKTUYECKOE NPUMEHEHHE: CHUIOMETD,
JBI)KCHUE CHAPSIOB, IIEMTHbIE U PEMEHHBIE TIepeadH.

Jlemoncmpayuu

Mogenb cucTemMbl OTCUETA, WIUTIOCTPALIMS KUHEMATHUYECKUX XAPaKTEPUCTUK
JIBYDKCHUSL.

[IpeoOpazoBanue ABUKEHUH C HCTIOIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3pe:KEHHOM MTPOCTPAHCTBE.

HaOmronenue nmxkeHus Tea, OpoIIeHHOTo Mo YTIJIOM K TOPU30HTY U

TOPU3OHTAJIBHO.
[okyMeHT co3aaH B anekTpoHHomn popme. N2 1/24 ot 21.02.2024. UcnonHutens: KasankuHa C.I". r'_?ﬂEI{TPOHHbIﬁ
CrtpaHuua 6 u3 36. CtpaHuua cosnana: 21.02.2024 12:12 =¥ TATAPCTAH



N3mepenne yckopeHusi CBOOOTHOTO TafCHUSI.

Hanpagiienue ckopocTu 1pu ABUKEHUH 10 OKPY>KHOCTH.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol

N3ydyeHne HEpaBHOMEPHOTO JBUXEHHS C LEIBIO ONMPEAECIECHUS] MTHOBEHHOMN
CKOPOCTH.

HccnenoBanre COOTHOLICHHUS MEXKIY NyTSIMH, NPOWJICHHBIMH TEJIOM 3a
MOCJIEAOBATEIbHBIE PABHBIE MPOMEKYTKM BPEMEHH IPU PABHOYCKOPEHHOM
JIBUKEHHUH C HAYAJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

W3ydeHne NBUKEHUS [IAapUKa B BA3KOU KUIKOCTH.

N3yueHne NBUKEHUS Tela, OpPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuxa

[Ipuauun  otHocutenbHOCTH  ['amunes. IlepBwiidi  3akoH  HproToHa.
HNHepupanbHbIe CHCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cwi. Bropoit 3akon HeroToHa
JUUIL MaTEpUAIIbHOM TOUKHU. Tpetnii 3aKkoH HproTOHA 11 MaTepraibHbBIX TOYEK.

3akoH BcemMupHoro TtaAroteHud. Cuna Tsoxectu. IlepBas kKocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenust (1okosi, CKoJib>keHusi, kaueHust). Cuna tpenus. Cyxoe
Tpenue. Cusa TpeHUsl CKOJbXKEeHUS U cuia TpeHus nokosa. KoadduimeHnt tpenusi.
Cuna conpoTUBIICHUS NPU IBUKEHUU TEJIa B KUJKOCTH UJIU Ta3e.

[TocTynarenbHOE 1 BpalllaTeabHOE ABUKEHUE a0COIIOTHO TBEPAOTO TENA.

MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpamieHus. [liedo cunbl. YcioBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHu4eckrue yCTpOWCTBA W TMPAKTUYECKOE NPUMEHEHHE: NOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepIuu.

CpaBHeHHME MacC B3aUMOJICUCTBYIOIIUX TEJI.

Bropoii 3akon HerotoHna.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT AepopMaIiuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U MMaJCHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBust paBHOBECHUSI TBEPIOTO TeNa. BUabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yuenue aBmxeHus OpycKka Mo HaKJIOHHOM MIIOCKOCTH.
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HccnenoBanre 3aBUCMMOCTH CUJI YNPYTOCTH, BO3HUKAKOLIMX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AePOpPMAIIAH.

HccnenoBanre yclIOBUI paBHOBECUS TBEPAOrO Tela, HUMEKOMIETO OCh
BpAILCHUS.

Tema 3. 3axonvl coxpanenus 6 mexaHukKe

NMiynbc MartepuanbHOM TOYKM (TeNa), CUCTEMbl MaTEpPHUAIIbHBIX TOYEK.
NMnynbc CHJIBI U1 U3MEHEHUE HUMITYJIbCa TeJa. 3aKOH COXPAHEHHS HMMITYJbCa.
PeakTuBHOE IBUKEHUE.

Pa6ora cunbl. MOIIHOCTH CHJTBI.

Kunernueckass »Heprus MarepuaibHOM Touykd. Teopema 00 HU3MEHEHHH
KUHETUYECKOU YHEPTUU.

[ToTeHunanbHas SHEPrUsl. [ToreHunanbHas SHEPTUs yIpPYro
neopMUpoBaHHONW  TIpyKUHBI.  [loTeHIManbHast HHEprus Tena  BOIM3MU
ITOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUMaIbHblE  cuibl.  CBsS3b  pabOTHI
HEMOTECHIMAIBHBIX CHUJI C WU3MEHEHHEM MEXaHUYECKOW SHEPrUU CUCTEMBbI Tell.
3aKOH COXpAHEHUSI MEXAHUYECKON SHEPTUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckue ycTpoHCTBa U MPAKTUUECKOE NMPUMEHEHHE: BOAOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS! UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

[lepexos moTeHIMATBHOM YHEPTUN B KHHETUYECKYIO U 0OpPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamophwie pabomol

N3yyenue aOCONIOTHO HEYNPYTOro yjaapa ¢ MOMOIIbIO JIBYX OJMHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanre cBsizu pabOThI CUJIbI C U3MEHEHHEM MEXaHUYECKOW SHEpPruu
TeJla Ha IPUMEPE PACTSKEHHS PE3MHOBOIO JKI'yTa.

Pa3nen 3. MouiekyJisipHasi pu3uKa U TEPMOJUHAMUKA

Tema 1. Ocnoevl MoneKyAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHSI MOJICKYJISIPHO-KUHETUYECKOW TEOPUU M UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe aBwxenue. duddys3us. Xapakrep IBUKEHUS U
B3aUMOJICMCTBUSI YacCTULl BellecTBa. MOJENM CTPOEHUS Ta30B, JKUIKOCTEU U
TBEPJBIX TeJ U 00BICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeliell. Macca u
pa3mepsl Mosieky. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u €€ usmepenue. lllkana temneparyp

Llenbcus.
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Mopens  upeanbHOro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUM HJEaIbHOro Tra3a. AOCOJIOTHas TeMmIepaTypa Kak Mepa
CpeoHEW KHWHETUYECKOM JHEpPruy TEIUIOBOTO JABWKEHUA vactul rasza. lllkama
temneparyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenaeneeBa—Knanenpona.
3akoH JlanbToHa. M30mpoleccsl B UICAIBHOM Tra3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BellecTBa. ['paduyeckoe MpeACTaBICHUE HW30IMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHudeckue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE. TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThI, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHKE BEIECTBa, hoTorpaduu
MOJIEKYJ OPraHUYECKUX COECITMHEHUM.

OnpiThl 10 TU(GY3UU )KUIKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbiTa LlTepHa.

OMBbITHI, JTIOKa3bIBAIOIIIHE CYIIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUTIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHUS UACAIBHOTO rasa,
M30IPOLIECCHI.

Yuenuueckuti sxcnepumenm, 1abopamophsie pabomuwl

OnpeneneHue mMacchl BO3AyXa B KJIACCHOM KOMHATe€ HAa OCHOBE U3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3ayXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXK/Ty TapaMeTpaMu COCTOSIHUS pa3pe:KEHHOTO
rasa.

Tema 2. Ocroebl mepmoouHamurku

TepMoanHamuueckass cucrema. BHYTpeHHsAsI SHEpPrusk TEPMOAMHAMUYECKON
CUCTEMBI U CIIOCOOBI €€ u3MeHeHusl. KonudyecTBo TerioThl U paboTta. BHyTpeHH s
BHEPrusi  OJHOATOMHOTO  HJACAJIBHOrO  raza. Buasl  Temionepenayu:
TEIUIONPOBOJHOCTb, KOHBEKIIUS, U3JIyUeHHUE. Y IeNibHasl TEIJIOEMKOCTh BEILIECTBA.
KosnmdecTBo TemnoThl pu Temionepeaaye.

[lonatue 006 amuabatHOM mporecce. IlepBhIii 3aKOH TEPMOJIUHAMHUKH.
[IpumeHnenne mepBOTO 3aKOHA TEPMOJMHAMHUKK K wu3omporieccaM. [ 'paduueckas
WHTEpHIpeTanus padoThl rasa.

Btopoit 3akoH TepmoamHaMuku. HeoOpaTUMOCTh MPOIECCOB B MPHUPO/IEC.

TennoBble MamuHbl. [IpUHIKNBI AEUCTBUS TEIUIOBBIX MAIIWH.
[IpeoOpa3oBanusi »HEpPruu B TEIUIOBBIX MaiuHax. KoadduimeHt moiae3Horo
nericTBus TeruioBod MammHbl. I{ukn KapHo m ero koad@uimeHT moje3Horo
JENUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TEIUIOIHEPTETUKH.
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TexHuyeckue yCTpoOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEH SHEpPruu Tejla NPU COBEPIICHUHM DPAOOTHI: BBUIET
npoOKW W3 OYTBUIKK TOJ JCHCTBHEM CXKAaTOrO BO31yXa, HarpeBaHue 3¢upa B
JaTYHHOU TpyOKe MyTEM TpeHus (BUICOAEMOHCTpAIus).

N3meHeHue BHyTpeHHEH SHEPTUH (TeMIIepaTyphl) Teja IpU TeIuionepeaaye.

OneIT 1Mo aaunabaTHOMYy pPACUIMPEHUI0 BO3AyXa (OMBIT C BO3AYLIHBIM
OTHUBOM).

Mopenu napoBoil TypOWHBI, IBUTATENs] BHYTPEHHETO CTOPAHUS, PEAKTUBHOIO
JIBUTATEJIS.

Yyenuueckuti sxcnepumenm, 1abopamopmsie pabomuol

N3mepeHne yenbHON TETIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanus geujecmea. Pazoevie nepexoovt

[TapooOpa3zoBanue u konaeHcanus. Mcnapenue u kumneHue. AOCONIOTHAA U
OTHOCHUTEJIbHASL BJIQXXHOCTh BO3AyXa. HacklmieHHbI map. VYaenpHas TerioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JJABJICHHUS.

TBépnoe Teno. Kpucramnmuueckue u aMoppHbie Tena. AHU3OTPOIUS CBONCTB
kpuctaiuioB. JKuakue kpuctawwibl. CoBpeMeHHble Marepuainbl. [lnaBrneHune u
KpUcCTaJUTM3aIus. Y ieiapHas TerioTa miasienus. Cyonumanus.

YpaBHeHUE TEIIOBOTO OajaHca.

TexHuueckue YCTpONCTBA WU NPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJYyUYECHHUSI COBPEMEHHBIX MaTe€pUajoB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX MapOB.

Kunenuve npu moHW>KEHHOM J1aBJICHUMU.

CriocoObl M3MepeHus BIaKHOCTH.

HabGnronenue HarpeBaHus v TUIABJICHHS KPUCTAJUTMYECKOTO BEIIIECTBA.

JlemoHCTpauus KpuCcTaioB.

Yuenuueckuti sxcnepumenm, 1abopamopmsie pabomuwl

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

Pa3znen 4. DinekTpoauHAMUKA
Tema 1. dnexmpocmamuxa
DnekTpu3anusi Tela. OJNEKTpUYeCKUd 3apsia. JIBa Buaa 3IIEKTPUUECKHUX
3apsAa0B. IIpOBOJHUKM, IMAIAEKTPUKA M IOJYNPOBOJHHUKU. 3aKOH COXpaHEHUs
AIIEKTPUYECKOrO0 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. ToueuHbIi 25IEeKTpUYECKUNA 3apsl.
Dnektpuyeckoe nose. Hanpsk€HHOCTh anekTpudeckoro noiis. [Ipunnun
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CYyNEPHO3ULUN IIEKTPUYECKUX MOJeH. JIMHNMM HanpssKEHHOCTH 3JIEKTPUYECKOTO
TIOJISL.

PaGora cun  anekrpocraruueckoro  mois. llorenmman.  Pa3HocTh
noTeHUUAIOB. [IpOBOJHUKM W JUAJEKTPUKA B JJIEKTPOCTATUYECKOM TOJIE.
JlvanexTpryeckast MpOHULIAEMOCTb.

DnekTpoéMKkocTh. KoHaeHcatop. DneKTpoEMKOCTh IIIOCKOT0 KOHJIEHCATOpa.
DHeprus 3apsKEHHOT0 KOHJIEHCaTopa.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHUE: DIIEKTPOCKOII,
AIEKTPOMETP, DJIEKTPOCTATUYECKAasl 3allluTa, 3a3e€MJICHUE 3JIEKTPONPUOOpPOB,
KOHJICHCATOp, KOMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLIUI JECUCTBUS JIEKTPOMETPA.

B3auMozencTBre HaIEKTPU30BAHHBIX TEIL.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpOBOIHMKH B 3JIEKTPOCTATUIECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3IIEKTPUKY B 3JIEKTPOCTATUUECKOM IIOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOLIAAU
IJJACTHH, PACCTOSTHUAS MEKAY HUMH U TUDJIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomoi

N3mepenune 21eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosnnutii 31ekmpuueckuii mok. Toxu 6 paziuunvix cpeoax

OJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS DJIIEKTPUYECKOTO TOKA.
Hcrounuku Toka. Cuna Toka. [IocTOsSHHBIN TOK.

Hanpspxkenue. 3akon OMa 7151 ydacTKa 1EIu.

DJIEKTPUYECKOE CONPOTUBIIEHUE. Y IEIBbHOE CONPOTUBICHUE BEIIECTBA.
[TocnenoBarenbHOE, MAPATIIENBHOE, CMEIIAHHOE COEINHEHNE ITPOBOJHUKOB.

Pabora nanekTpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MoIIHOCTb
AIEKTPUYECKOTO TOKA.

DNEeKTPOJBIXKYIAs CUJIa U BHYTPEHHEE CONMPOTHUBJIECHUE MCTOYHHKA TOKA.
3akon OMa 1 TOJTHOM (3aMKHYTO# ) AnekTpuueckoit nenu. Kopotkoe 3ambikanue.

OJIEKTpOHHAas  MPOBOAUMOCTH  TBEPABIX  METAUVIOB.  3aBUCUMOCTb
CONPOTUBJIEHUSI METAJJIOB OT TemIepaTypbl. CBEpXIpOBOUMOCTb.

DIIEKTPUYECKHM TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKWU. CobcTBeHHas 17§ IIpUMECHAs IIPOBOJIUMOCTH
noJIynpoBOJHUKOB. CBoiicTBa p—N-niepexoja. [lomynpoBoaHKoBbIe TPUOOPHI.

DNeKTpUYeCKUid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DJIEKTPONUTHYECKAS TUCCOIMALINS. DJIEKTPOJIN3.
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DOnekTpuyeckuii ToK B razax. CamMOCTOATENbHBIH W HECAMOCTOSITEIbHBIN
paspsa. Monnus. [1na3zma.

TexHuueckue yCTpPOWCTBA W MPAKTHYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJITMETpP, PEOCTaT, HMCTOYHUKH TOKA, OAJIEKTPOHArpeBaTesbHbIE MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE PUOOPHI, TEPMOMETP CONPOTHUBIICHUS, BAKYYMHBII THO/I,
TEPMUCTOPBI U (POTOPE3UCTOPHI, TOTYTIPOBOTHUKOBBIN U0/, TATbBAHHKA.

Jlemoncmpayuu

N3mepeHune cuiibl TOKa U HAIPSKCHMUS.

3aBUCUMOCTh COMPOTUBICHUS UIMHAPUIECKUX IPOBOJHUKOB OT JIJIUHBI,
IUIOLIAH TONEPEYHOr0 CEYEHHS U MaTepuaa.

CMmenanHoe COeIMHEHUE IPOBOAHUKOB.

[Ipsmoe wu3MepeHue >SIEKTPOABMXKYIIEH Ccuibl. KOpoTKoe 3aMblkaHue
raJlbBAaHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTh CONPOTUBIICHUS] METAJJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii pa3pss U MPOBOAUMOCTD BO3IyXa.

OAHOCTOPOHHSS MPOBOJAUMOCTD JUO/IA.

Yyenuueckuti sxcnepumenm, 1abopamopmsie pabomuwl

N3ydyeHune cMenaHHOTO COeTMHEHHSI PE3UCTOPOB.

M3mepeHnne 3JIEKTPOABIKYIIEH CHIIBI UCTOYHHMKA TOKA M €ro BHYTPEHHEIO
CONMPOTHUBJICHUS.

HaGmonenue amekTpoiusa.

MesxknpeaMeTHbie CBA3U

N3yuyenue kypca ¢usuku 6a3oBoro ypoBHs B 10 Kilacce oCylIECTBISIETCS C
Y4ETOM COAEPKATENbHBIX MEKIPEIMETHBIX CBSA3€H C KypcaMH MaTeMaTHUKH,
Ouonoruu, XUMHH, reorpadyu U TEXHOJIOTHH.

Meorxcnpeomemnvie nowsimusi, CBA3aHHBIE C U3YYEHHUEM METOJIOB HAYyYHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbId (haKkT, TUnores3a, (uU3MYecKas BEIWYMHA, 3aKOH,
TeopHsl, HAOIIOAEHUE, SKCIIEPUMEHT, MOAECIUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: peuieHHUEe CUCTEMbl YypaBHEHUM, JHUHEWHass (QyHKUWS,
napaboia, runepOosia, ux rpadUKu U CBOWCTBA, TPUTOHOMETPUUYECKHE (DYHKIIUH:
CUHYC, KOCUHYC, TAHT€HC, KOTAH€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPHI U UX MPOEKIIMH HA OCU KOOPIUHAT, CJI0KEHHE BEKTOPOB.

bBuonocus: mexannyeckoe ABMKEHUE B KUBOW mpupoje, muddysus, ocMoc,
TEII00OMEH >KMBBIX OPraHU3MOB (BHU[bI TEILIONEpPEAAyuH, TEIUIOBOE PABHOBECHUE),
AIEKTPUUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJIIPHAs MACCa, TEIJIOBBIE CBOMCTBA TBEPABIX TEJI, KUJIKOCTEN U
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ra3oB, JJIGKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOIUTHYECKAs IUCCOLIMAIIMS,
rajbBaHUKA.

l'eoepacghus: BNaxXHOCTH BO3/1yXa, BETPHI, 0aPOMETP, TEPMOMETP.

Texnonocus: npeoOpa3OBaHUE IBHKEHHUH C HUCIOJIB30BAHUEM MEXAHU3MOB,
y4€T TpEHUSI B TEXHHKE, MOAIIMIHUKH, HCIOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET W Jpyrue), ABUTaTeNb BHYTPEHHETO
cropanusi, maposasi TypOuHa, OBITOBON XOJIOAWJIBHUK, KOHIUIIMOHED, TEXHOJIOTUN
MOJIYYCHUS] COBPEMEHHBIX MATE€pUajoB, B TOM 4YHUCJIE HAHOMAaTepUalOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTHYECKas 3allliTa, 3a3€MIJICHHE SJIEKTPONpHOOpOB,
KCEpOKC, CTPYHHBII MPUHTED, AIIEKTPOHArPEBATEIbHBIC puoOOPHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, FaTbBaHUKA.

11 KUIIACC

Pa3znen 4. DiekTpoAMHAMHUKA

Tema 3. Mazhummnoe none. In1eKmpomMazHuUmMHAA UHOYKUUS

[locTossHHBIE ~ MarHuThl.  B3anMonelicTBUE  TOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe mone. Bektop MarHuTHOM wWHAYKIMU. [IpuHOMO cyneprno3unuu
MAarHWTHBIX NOJiel. JIMHUM MarHuTHOM WHAYKUWH. KapThHa JIWHHMI MAarHUTHOU
WHYKIIUH T0JIS TOCTOSIHHBIX MarHUTOB.

MaruuTHoe ToJie TPOBOJHMKA ¢ TokoM. KapThHa JMHUN HMHAYKIHH
MAarHAuTHOTO TOJISI JUIMHHOTO MPSMOr0 MPOBOAHUKA U 3aMKHYTOrO KOJIBLIEBOTO
IIPOBOJIHUKA, KAaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzaumonecTsre NpoOBOJHUKOB C
TOKOM.

Cuiia Amnepa, e€ MoyJIb U HalpaBJIEHUE.

Cuna Jlopenua, e€ Moayib U HanpaBieHue. [IBrkeHue 3apsiKEHHON YacCTULIbI
B OJIHOPOJIHOM MarHuTHOM mosie. PaboTa cuiel Jlopenua.

SIBnenue anekTpoMarHuTHOW HMHAYKUMHM. [IOTOK BekTopa MarHMTHOU
MHIYKIUHU. OJIEKTPOABWXKYIAS CHJIa HMHAYKIUU. 3aKOH DJIIEKTPOMAarHUTHOM
nHaykuuu dapazes.

BuxpeBoe nsiekTpudeckoe IMoJie. DJEKTPOABIKYIIAS CUJIa WHIAYKIUKA B
IIPOBOJHUKE, IBUKYILEMCS OCTYNATENBHO B OJHOPOIHOM MarHUTHOM I10JIE.

[IpaBuno Jlenna.

NHIyKTUBHOCTh.  SIBJICHME CAaMOMHAYKIMU. OJEKTPOABMXKYIIAS  CHIIA
CaMOUHTyKIIHH.

DHeprus MarHUTHOTO MOJISl KaTYIIKU C TOKOM.

DIEeKTPOMAarHUTHOE MOJIE.

TexHHYecKue YCTpOMCTBA M TNPAKTUUYECKOE TMPUMEHEHHE: TOCTOSHHBIE
MarHuThl, 3JEKTPOMATrHUTHI, JJIEKTPOJBUraTEIb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTUIl, UHIYKIIMOHHAS TIE€Yb.
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Llemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE JEKTPOHHOTO ITyYKa MAarHUTHBIM TIOJIEM.

JIMHUY MHIYKIIMA MAarHATHOTO TIOJIS.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JenctBue cribl JIopeH11a Ha MOHBI AJICKTPOJIUTA.

SIBiieHUE AIIEKTPOMArHUTHON UHIYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JECKTPOJBIKYIIEH CUIIbI MHAYKIIUA OT CKOPOCTH M3MEHEHUS
MarHMTHOTO ITOTOKA.

SIBneHne CaMOMHIYKIIUH.

Yuenuueckuti sxcnepumenm, rabopamophsie pabomuol

N3ydyeHrne MarHuTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanue nelCTBUSA MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBIEHUS 3JIEKTPOMATHUTHON UHAYKIIHH.

Pa3nen 5. KosieGanust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHuUmHble KOJ1eOAHUA

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHWYECKHE  KoJeOaHUS.
[Mapmonunueckue kosiebanusi. Ilepuona, yacrora, ammutyga u ¢asza KojaeOaHUH.
[IpyvHHBIN MaATHUK. MaTeMaTUYeCKU MAasTHUK. YpaBHEHUE TapMOHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npu TaApMOHUYECKUX KOTeOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE SJEKTPOMArHUTHBIE KOJIEOaHUS B
UJeaJbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTHS MEXAY MEXaHWYECKUMHU U
ANEKTPOMArHUTHBIMU KoJsieOaHusiMu. Popmyna TomcoHa. 3aKOH COXpaHEHUs
HHEPTUU B UJCATHHOM KOJIEOATEIHHOM KOHTYDE.

[IpencraBnenue o 3aTyxaromux KoueOaHusx. BoIHyX/IeHHbIE MEXaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYK/IeHHBIC 2JIEKTPOMArHUTHBIEC KOJIEOAHMUSI.

[lepemennplii  TOK. CHHYCOMZANBHBIM IEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYJHOEC W JCUCTBYIOIIEEC 3HAYEHHE CHUJIbI TOKa U
HaIpsHKEHUS.

Tpancdopmarop. [IponsBoacTBo, nmepenadya u MoTpedIeHUE AIEKTPHUUCSCKON
SHEPruu. JKOJOTUUECKUE PUCKHU TPU MPOU3BOJCTBE 3JIEKTpodHepruu. KymnbTypa
MCIMOJIb30BaHU 3JIEKTPOIHEPTUU B TTIOBCEAHEBHOM KU3HMU.

TexHH4eCcKrue yCTPOMCTBA M IMPAKTUYECKOE NPUMEHEHHUE: BJIECKTPUUYECKUU
3BOHOK, FT€HEPATOP NEPEMEHHOTO TOKA, JIMHUM JJIEKTPOIIEpenaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KoJieOaTeIbHONW CUCTEMBI (TTPYKUHHBIN WU
MaTEeMaTUYECKU MASITHUK).
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Hab6nronenue 3aTyxarmmx KoaeOaHmii.

HccnenoBanre CBOMCTB BBIHYKICHHBIX KOJIEOAHMIA.

Hab6mronenue pe3onanca.

CB0OOOTHBIE IIEKTPOMArHUTHbIE KOJIEOaHHUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HAIIPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onaHc mnpu mOCHEAOBATEIBHOM COCIWHEHUM PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TMHUY 3JIEKTPOIepeaauH.

Yuenuueckuii skcnepumenm, 1abopamopmvie pabomol

HccnenoBanre 3aBUCMMOCTH NEPHOJA MAJIbIX KOJIEOAHUW Irpy3a Ha HUTH OT
JUIMHBI HUTH U MaccChl Tpy3a.

HccnenoBaHre MEPEMEHHOIO0 TOKa B LENH U3 IOCJIEA0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMaAZHUNIHbIE 60IHbL

Mexanuueckue BOJIHBI, YCIIOBUsL pacnpoctpaHeHus. Ilepuon. CkopocTb
pacnpocTpaHeHuss W JUIMHAa BOJHBL. llomepeuHple M IIPOJIOJIBHBIE  BOJIHBI.
HuTtepdepentus u nudpakius MeXaHUIECKUX BOJIH.

3Byk. CkopocTh 3Byka. ['poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEKTPOMArHUTHBIE BOJIHBI. Y CJIOBUS U3ITyYEHHUSI SJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B snexkrpomarautHOoi BosiHe. CBOKCTBA
AJIIEKTPOMArHUTHBIX BOJIH: OTPaK€HHE, NPEIOMJICHHE, MOoJsipu3anus, audpakius,
uHTepdepennus. CKOpoCcTb 3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixana 3JI€KTPOMarHUTHBIX BOJH. [[puMeHEeHHE 3IEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBA3U U TENEBUACHUS. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHU4ecKue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: MY3bIKaJbHbIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEIULHHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHa, Tesegod, CBY-meus.

Jlemoncmpayuu

OOpazoBaHue U pacIpOCTPaHEHUE MONEPEYHBIX U MPOI0IbHBIX BOJIH.

Komne06mromeecs Te0 Kak UCTOYHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenune nnrepbepeHInu u TuPpaKiinu MEXaHUUECKUX BOJIH.

3BYKOBOI pe30HaHC.

HabmoieHue cBsA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYI0M U
4aCTOTON KOJIeOaHMIA.
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HccnenoBanre  CBOMCTB — DJIEKTPOMAarHUTHBIX — BOJIH: OTpa)k€HHUeE,
peoMIICHUE, TONApU3anus, AMPpakius, uHTepepeHITHs.

Tema 3. Onmuka

['eomerpuueckas onruka. IIpsMonuHeEHOE pacnpoOCTpaHEHHE CBETA B
OJHOPOJIHOM cpene. JIyu cBeta. ToueuHBIN NCTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OTpaxkeHMsl cBeTa. llocTpoeHne n3obOpakeHuil B
IUIOCKOM 3€pKae.

[TpenomiieHne cBeTa. 3aKOHBI IPEIOMIIEHHS CBETA. AOCOJIIOTHBIN IMOKa3aTelb
npenomsieHus. IlomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbpI yron moJHOIO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus ceera. CnoxHblil coctaB Oesoro cseta. L{Ber.

Cobuparonie u pacceuBarome JMH3bl. ToHkas nuH3a. DOKycHOE
paccTosiHME W ONTHYECKas cujla TOHKOW JuH3bL. IlocTpoeHue wn3zoOpaxeHuil B
coOMparolux U paccerBarolux JuH3ax. DopMynia TOHKON JUH3BL. Y BEIHYEHUE,
JaBAEMOE JIMH30M.

[Ipenensl IpUMEHUMOCTH T€OMETPUYECKON ONTHKHU.

BonnoBass ontuka. Wurepdepeniusi cBera. KorepeHTHbIE HCTOUYHHKHU.
VYcnoBus HaOMOIEHWS MAKCUMyMOB M MHHUMYMOB B HMHTEp(EpEHUNOHHOU
KapTHHE OT JIBYX CHH(a3HBIX KOT€PEHTHBIX HICTOYHHUKOB.

Hudpaknus cBera. JudpakunonHas pemérka. YcinoBue HaOMIOAEHUSA
IJIABHBIX ~MAakCHMyMOB IIpM MaJ€HHMM MOHOXpPOMAaTHMYECKOr0 CBETa Ha
TU(PaKIMOHHYIO PEIIETKY.

[Tonspuzamnus ceera.

TexHUYecKue yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHHE: OYKH, JIyIa,
doToanmapar, MPOECKIUOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAS
OITHKA, MU (PPaKIIMOHHAS PEIIETKA, TIOJISIPOUI.

Jlemoncmpayuu

[IpsAMONMHENHOE paCHpOCTPAaHEHNE, OTPAKEHUE M MPEIOMIIEHUE CBETA.
OnTuyeckue npuoOopHI.

[TonHoe BHYTpeHHEee oTpakeHue. Moenb CBETOBO/1A.

HccnenoBanre cBOMCTB M300paKeHUH B JIMH3AX.

Mogenn MUKpPOCKOIIa, TEJIECKOTIA.

Hab6monenue naTepdepeHIINN CBETA.

Hab6mronenune nudpakmuu ceeta.

HaOmronenue nucnepcuu cBera.

[TosyueHue CreKTpa ¢ MOMOILBIO PU3MBI.

[TonydyeHue crekTpa ¢ MOMOIIbIO JU(DPAKIIMOHHON PEIETKH.

Habmoienue nomisipuszanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomoi
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N3mepenue nokasaresns IpeaoMIIeHUs CTEKIIA.
HccnenoBanre CBOMCTB M300paXE€HUH B TMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI clIEIIHAIbHOM TEOPUH OTHOCHUTEIBLHOCTH

['paHnnBl  DPUMEHUMOCTH  KJIACCHYECKOM  MexaHuku.  IlocTymatel
CHEUAIbHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJIS CKOPOCTH
CBETa B BaKyyMe, IPUHIIMI OTHOCUTEIbHOCTH DWHINTEHHA.

OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHH U COKpaLIEHUE
JUTUHBI.

OHeprus U UMIYJIbC PEISATUBUCTCKON YaCTULIBI.

CBs13b MacChl C JHEPTUEH U UMITYJIbCOM PENSITUBUCTCKON YaCTULIBI. DHEPIUs
IIOKOS.

Pa3nen 7. KBanToBas pusuka

Tema 1. Dnemenmot K6AHMOBOI ONMUKU

®otonsl. opmyna [Inanka cBsA3M 3HEPruM (POTOHA C €r0 YACTOTOW. DHEPruUs
Y UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue poroddpdexra. OnbiTel A. I'. CToseroBa. 3aKOHBI
dotorpdexra. YpaBuenue ODiinmTerHa s pororddexra. «KpacHas rpaHuiiay
dbotorddexra.

JaBnenue cBera. OnbiTol I1. H. JleGenena.

XHUMHUYeCKOe IeHCTBUE CBETA.

TexHudeckue yCTpONCTBAa U MPAKTHUYECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboToaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3(h(DHEeKT Ha YCTaHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHelHETo GoTodddexTa.

Ceeroauog.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pezepdopna mo paccesHuio o -4acTHII.
IImanerapHas mogxens aroma. [loctymarel bopa. M3nydenue u mnorionieHue
GOTOHOB TpHM TIEpexoje aTromMa C OJHOTO YPOBHS DSHEPrHHM Ha Jpyroil. Bumbl
cnekTpoB. CHEKTp ypOBHEW SHEPrUU aTOMa BOJOPO/IA.

BousiHOoBBIE cBOMCTBa "acTul. Bonubl ne bpoist. KopryckyisipHO-BOJIHOBOM
JTyaJiu3M.

CHoHTaHHOE U BBIHYXKJICHHOE U3TyUYCHHUE.

TexHu4eckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: CHEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.
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Llemoncmpayuu
Mopens onbita Pezepdopna.
Ornpenenenue AJIMHBI BOJIHBI JIa3epa.
Habmonenne TuHeHYaThIX CIIEKTPOB U3ITyUCHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomol
HaOnronenre nMHeyaToro CuexTpa.
Tema 3. Amomnoe s0po
OKCIEPUMEHTBI, JOKa3bIBAIOIINE CIOXKHOCTh CTpOeHHS snpa. OTKpbeITHE
paguoaktuBHOCTH.  OmbiTel  Pesepdopna mo  ompeneneHuio  cocTaBa
panuoakTuBHOTO wu3nMydeHus. CBoiicTBa anbda-, Oera-, raMMa-u3IydCHHS.
BrnusiHne painoakTUBHOCTH Ha KUBBIE OPTAHU3MBI.
OtkpeiTHE TIpOTOHA W HeWTpoHa. Hykinonnas monens siapa ['eitzenOepra—
NBanenko. 3apsag sapa. MaccoBoe uncio siapa. M30Tomsl.
Anba-pacnaa. ODJEKTPOHHBI U TMO3UTPOHHBIM Oera-pacman. [amma-
M3JIydeHre. 3aKOH PaJuOaKTUBHOIO pacIaia.
DHeprus CBA3U HYKJIOHOB B siipe. AnepHsbie cuibl. [ledekT maccsl apa.
S nepHbie peakuuu. JleneHue u CUHTES sep.
SAnepnsiii peakrop. TepmosiaepHsiit cuuTe3. [IpobieMbl 1 IepCreKTUBI
AJIEPHOU SHEPTETUKHU. DKOJIOTUYECKHUE ACIIEKThI IEPHON SHEPTETHUKHU.
DneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.
MeTto 161 HaOJI0IEHNS ¥ PETUCTPAIIUN JIEMEHTAPHBIX YACTHII.
@dyHIaMeHTaIbHbIE B3aUMOACHCTBUSA. ENMHCTBO (pU3MUECKON KapTUHBI MUPA.

TexHrYecKue yCTpOUCTBa U MPaKTUYECKOE TPUMEHEHHE: JTO3UMETp, KaMepa
Buinbcona, siepHbiif peakTop, atToMHast oomoa.
Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIIUX YACTHII.
Yuenuueckuii sxcnepumenm, 1abopamophwie pabomol
HccnenoBanre TpekoB 4acTHIl (10 TOTOBBIM (oTorpadusim).

Pa3nen 8. JjieMeHTBI ACTPOHOMMU U ACTPOPUZUKH

Dtansl pa3BUTHSL aCTpOHOMUU. [IpHKIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3B&3gHoro HeOa. Co3Be3mus, sSpkhe 3BE3ABI, IUIAHETHI, WX BHUIUMOC
JIBIDKCHHE.

CoiHeuHas cucreMa.

Connne. ConneuyHas akTUBHOCTh. Mcrounuk sHepruu ConHila U 3BE3.
3BE3/IbI, UX OCHOBHBIC XapaKTEPUCTUKHU. J[MarpamMma «CHEKTpajbHbIA Kjacc —
CBETHUMOCTB». 3BE3MbI TJIABHOM IOCJIEHOBATEIILHOCTH. 3aBHCHMOCTh «Macca —
CBETHMOCTB» JIJIs 3BE3]] TJIaBHOM MOCJIEI0BATEIbHOCTH. BHYTpEeHHEe CTpoeHue
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3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Boitounu CoJHLIA U
3BE3]1. DTaNbl )KU3HU 3BE3I.

Muneunsiii [Tyte — Hama ['amaktuka. Ilonoxxenue u nBuwkenue CoJsiHIA B
lNanaktrke. Tunsl ramakTuk. PaguoranakTukd U KBa3apbl. YEpHBIE NBIPHI B AIpaX
raJaKTHUK.

Bcenennas. Paciipenue Beenennoii. 3akon Xa06ma. Paz0eranue rajiakTuk.
Teopus bosbiioro B3peiBa. PETUKTOBOE U3ITyUYECHUE.

Macumrabnas ctpykrypa Beenennoil. MeTaranakTuka.

Hepeménnnle mpo0ieMbl aCTPOHOMUMU.

Yuenuueckue nabnooenus

HabGnronenus: HeBOOPYKEHHBIM TJIA30M C MCIOJIB30BAHMEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJI ONpe/IeNICHUs TOJI0KEHU HEOECHBIX 00OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be3/1si CEBEPHOro MONYLIAPHS U IPKUE 3BE3/bI.

Habmronenus B teneckon JIyHsl, minaner, Mieunoro [TyTu.

O06o01maee NOBTOPEHUE

Ponp Qusuku U acTpOHOMHM B DSKOHOMHUYECKOM, TEXHOJOTHYECKOMH,
COIIMAJIBHON M STUYECKOM cdepax AESITEIbHOCTH YelIOBEKa, POJb U MECTO (PU3UKHU
¥ aCTPOHOMHH B COBPEMEHHON HAay4YHOU KapTHUHE MUPA, POJIb PU3UUYECKON TEOPHUH
B (opMupoBaHUM TpeACTaBICHUM O (U3UYECKOM KapTUHE MHPA, MECTO
(bu3nYecKol KapTUHBI MUpPa B OOIIEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAayYHBIX
MPEJICTABICHUIN O MPUPOIE.

MexnpeaMeTHbIe CBSA3H

N3yuenne kypca pusuku 6a30Boro ypoBHs B 11 kjacce ocCyllecTBIsIeTCs C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBS3€M C KypcaMHU MAaTEMaTHKH,
OuoN0TNY, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meocnpeomemuvle nowsimusi, CBS3aHHBIC C M3YYCHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SIBIICHWE, HAay4YHBIM (akT, rumore3a, Qu3nueckas BEJIWYMHA, 3aKOH,
Teopusi, HaOJII0IeHHE, SKCIIEPUMEHT, MOJIEIMPOBaHUE, MOEIb, U3MEPEHUE.

Mamemamuxa: pEWIEHUE CUCTEMBl YPABHEHHUM, TPUTOHOMETPUUYECKUE
GyHKIIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJECTBO, BEKTOPbl M WX MPOCKIMU HA OCU KOOPAMHAT, CJIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIWNA, TPU3HAKUA TOAO00USI TPEYTrOJbHUKOB,
ompeiesieHne UIONIaAu TIOCKuX GUryp u oobEmMa Ter.

buonoeus: snextpudeckue SBICHUS B KUBOW MPHUPOAE, KoJjieOaTeIbHBIC
JIBUKEHHS B KUBOUW IPUPOJAE, ONTUUECKHUE SIBJICHUS B )KUBOW MPUPOJE, ACHUCTBUE
paananyy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpPOCHUE aTOMOB M MOJIEKYJI, KPUCTAJUTMYECKAsi CTPYKTYpa TBEPABIX
TeJI, MEXaHW3Mbl OOpa30BaHMsI KPUCTALINYECKOW PEIIETKH, CIEKTPAIbHBIN

dHaJIn3.
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l'eocpagusa: wmarHuTHBIE TIONIOCA 3€MJIM, 3aJ€XKH MArHUTHBIX Py,
dhoTOoChEMKA 36eMHOM TTOBEPXHOCTH, MPEJCKAa3aHUE 3eMIICTPSICCHUH.

Texnonoeus: NWUHUM DIEKTPOIlEpeNad, TEHEpaTop IEPEMEHHOr0 TOKa,
ANEKTPOABUTATENb, WHAYKUHWOHHAS M€4Yb, pajaap, paJAUONPUEMHHUK, TEIEBHU30D,
anTeHHa, tenedoH, CBU-meub, MPOCKIIMOHHBIM ammapar, BOJIOKOHHAS ONTHKA,
CoJIHEYHas Oarapes.
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IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEIJHEI'O OBIIIET'O OBPA3OBAHUA

OcBoenue yueOHoro mpeamera «®Dus3uka» Ha ypOBHE CpEAHEro oOIIero
oOpazoBaHus (0a30BBIM YPOBEHb) JOJDKHO O0ECHICUYUTH JOCTIKCHHUE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIhTaTOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yIbTaThl OCBOCHUS YUeOHOTO mpeameTa « DU3HUKay JOJIKHBI
OTpakaTh TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHHX  YyOEXKIEHUH, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOINECTBA, PACIIMPEHHE >KU3HEHHOTO
OTIBITA W OTBITA ACSITCIIBHOCTH B MPOIIECCE peaTM3allii OCHOBHBIX HAMPABIICHUN
BOCITUTATEIBHOM JIEATEILHOCTH, B TOM YHCIIC B YaCTH:

1) rpaskIaHCKOT0 BOCIIMTAHUSI:

c(hOpMHPOBAHHOCTH TPAXKTAHCKOHN MO3UITUH 00YJAFOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHUCKOTO OOIIECTRA;

OPUHATUHE  TPATUIMOHHBIX  OOIIEUETIOBEUYECKUX  TI'YMAaHHCTHUYECKHUX U
JIEMOKPaTUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO NIEATEILHOCTh B MHTEPECAX T'PakIaHCKOTO
oO0IIecTBa, y4acTBOBATh B CAMOYIPABIICHUH B 00pa30BaTEIIbHON OpraHU3aIINH;

yYMEHUE B3aUMOJICHCTBOBATH C COIMATLHBIMU HHCTUTYTAaMU B COOTBETCTBHH C
X QYHKIUSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOU U BOJIOHTEPCKOM 1€ TEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPakIaHCKOH UJICHTUYHOCTH,
NaTPUOTHU3MA;

IIEHHOCTHOE OTHOIIICHHE K TOCYJAapCTBCHHBIM CHMBOJIAM,  JIOCTHDKCHUSM
POCCHICKUX YIEHBIX B 00JaCTH (DU3UKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS :

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUECKOTO ITOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OpPUEHTHPYSICh Ha MOPaJbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOI0;

OCO3HAHME JUYHOTO BKJIAJa B TOCTPOSHUE YCTOMUHUBOTO OYIyIIIETO;

4) 3CTeTHYECKOT0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIFOYAs 3CTETHKY HAYYHOTO TBOPUYECTBA,
NpUCyIIEro (pU3nYecKoi HayKe;
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5) TpyA0BOT0 BOCIMTAHHUS:

UHTEpPEC K pPa3iaudHbIM cdepaM MpodecCHOHANBbHON AEsTeNbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON U TEXHUKOM, yMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymei mpodeccuu u peaan30BbIBaTh COOCTBECHHBIC KU3HCHHBIC TIIAHbI;

TOTOBHOCTh U CIIOCOOHOCTH K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JIACTH
(bU3UKY HA IPOTSHKEHUN BCEH KU3HH,

6) IK0JI0rM4eCKOro BOCHUTAHMSA:

c(OPMUPOBAHHOCTh IKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJI00ATBFHOTO
XapakTepa 3KOJOTHIECKUX MPoOieM;

IJIAHUPOBAHUE U OCYILECTBICHHUE ICMCTBUI B OKPYXKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHs YEJIOBEUECTBA;

paclIMpEeHUE ONbITa JEATEIIBHOCTH SKOJIOTMYECKOW HAIpaBICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUH 110 PU3UKE;

7) IEHHOCTH HAYYHOTO MO3HAHMSA:

C()OPMUPOBAHHOCTh MHPOBO33PEHUS,, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKHU;

OCO3HAHME LIEHHOCTH HAYYHOW JEeATENbHOCTH, TOTOBHOCTh B IIpOLECCE
U3ydeHUus: (U3HKM  OCYIIECTBISTH  IMPOEKTHYID W HUCCIEA0BATEIbCKYIO
JEATEIIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE HeiiCTBHS
ba3oBble JJornyeckue JaeiicTBUA:
CaMOCTOSITeILHO  (DOPMYJIMpOBaTh W aKTyallU3UpoOBaTh  MpodieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPEAEHATh UEIU ACATEIBHOCTH, 33J1aBaTh MapaMeTPbl U KPUTEPUU UX
JIOCTHKCHMUS
BBISIBJIITH ~ 3aKOHOMEPHOCTH M IMPOTHUBOPEYMS B  PACCMATPUBACMBIX
(bU3UYECKUX SIBJICHUSX;
pa3pabaThiBaTh IJIaH PEIICHHs] MPOOJIEMBI C YUETOM aHAIN3a UMEIOITUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B AEATEIBHOCTD, OLIECHUBATh COOTBETCTBUE PE3YJIBTATOB
LIE€JISIM, OLIEHUBATh PUCKH MOCJICICTBUM JESITEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCIOBHUSX  PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOCHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUHN )KU3HEHHBIX TTPOOJIEM.
ba3oBble ucciieioBare/ibCKHe 1eMcTBHS .
BJIAJIETh HAYYHOM TEPMUHOJIOTUEHN, KIFOYEBBIMU MOHATUSIMUA U METONAMHU
buznueckoil HayKu;
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BJIAJI€Th HaBbIKAMU Y4€OHO-UCCIIEI0BATEIbCKON U MPOEKTHOU JEATEIbHOCTH
B 00J1aCTH (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOHUCKY
METOJ/IOB pelIeHus 3amad (PU3NYECKOro COACP)KaHUS, MPUMEHECHHIO Pa3IUYHBIX
METOJIOB ITO3HAHHS;

BJIaIeTh BUJAAMH JEATEIBHOCTH MO TOJIYYCHHIO HOBOTO 3HAHHS, €ro
WHTEPIPETAUNA, TPEOOPA30BAaHUI0O W MPUMEHCHHUIO B PA3JIMYHBIX yIEOHBIX
CUTYalMsIX, B TOM YHUCJIE MPU CO3JJaHUU YUYEOHBIX IPOEKTOB B 00J1acTU (PU3UKH;

BBISIBJISAITh NPUYUHHO-CIICJICTBEHHBIE CBS3M U aKTyallM3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pEIICHMs, HaXOAUTh apryMEHThI IS J10Ka3aTelbCTBa
CBOMX YTBEPKIICHH, 3a/1aBaTh MapaMeTPhl U KPUTECPUH PCIICHUS;

aHAJIM3UpPOBaTh TOJYYEHHBbIE B XOJ€ pEIICHUs 3aJaddl  pPe3yibTaThl,
KPUTHUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSX;

CTaBUTh W (OpMyIHUpPOBaTH COOCTBEHHBIE 3aJaud B 00pa3oBaTEILHOU
NEATEITLHOCTH, B TOM YHCIIE TIPU NU3yYeHUN QUBUKY;

JIaBaTh OLIEHKY HOBBIM CUTYaIIUsIM, OIICHUBATH MPUOOPETEHHBIN OIBIT;

YMETh TMEPEHOCUTh 3HaHWUs 10 (U3MKE B MPAKTHUYECKYIO 00JacTh
KU3HEIEITeIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;

BEIJIBUTATh HOBBIC HJICH, TPEIaraTh OpUTHHAIBHBIC TOAXOBI U PEIICHMUSI,

CTaBUTh IPOOJIEMBI U 3a7]a4H, TOMTYCKAIOIIUE AIbTCPHATUBHBIE PEIICHUS.

PaGora ¢ nunopmanmueii:

BIIAJICTh HABBIKAMHU TOJIy4eHHUS MHGOpMAIMKU (PU3NYECKOTO COJCPKAHUS U3
WCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSITEIIBHO OCYIIECTBIATh IOWUCK, aHAJW3,
CHUCTEMATHU3AIMI0 W WHTEPNPETANnui0 WH(POpPMAIMK pPa3IMIHBIX BUIOB W (HOPM
MIPE/ICTABIICHNUS,

OILICHUBATh JOCTOBEPHOCTH HH(OpMAITUH;

UCIIOJI30BaTh  CPEJICTBA  HMH(POPMALMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTMHA B PEIICHHWH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPTaHU3AI[MOHHBIX
3a/lad ¢ COOJIIOJICHUEM TpPEeOOBAaHUM JPrOHOMHUKH, TEXHUKH O€30MaCHOCTH,
TUTUCHBI, peCcypcocOepexeHusi, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TIaCHOCTH;

co37aBaTh TEKCThl (PU3MUECKOTO COJEpKAHMS B PA3IMUHBIX (QopMarax c
y49€éTOM Ha3zHAYCHUS WHPOPMAIIMH U 1IEJICBON ayAUTOPUH, BEIOUPAs ONTUMATBHYIO
dbopMy mIpecTaBICHIUS ¥ BU3yaTu3alliy.

KoMMmyHHKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS:
OCYUIECTBJISATH OOLIEHUE HA YPOKaxX (PU3UKHU U BO BHEYPOUHOM JAESATEIBHOCTH;
pacro3HaBaTh MPEANOCBUIKM  KOH(DIMKTHBIX CHUTyallMd M  CMAT4aTh

KOH(JIUKTHI;
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pa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3pPEHHUS C HCIIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHMMATh U MCIIOJb30BaTh MPEUMYLIECTBA KOMaHIHOW M WHIUBUIYaIbHOU
paboThI;

BBIOMpPATh TEMAaTHUKy M METOAbl COBMECTHBIX ACHCTBUM € Y4ETOM OOLIMX
WHTEPECOB U BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA;

OPUHUMATh 1M  COBMECTHOM  JI€ATEbHOCTH, OpraHHU30BBIBaTh H
KOOPAMHHUPOBATh JEUCTBUSA IO €€ JOCTHKEHUIO: COCTABJIATH IUIaH JIEHCTBUH,
pacnpeneniaTb poiad C y4€TOM MHEHUH YYaCTHUKOB, OOCYXAaTh pe3yJbTaTbl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOEr0 BKJAJa M KaXXJOro YYacCTHHUKA KOMAaHJIbl B
o0l pe3yapTaT N0 pa3pabOTaHHBIM KPUTEPUSIM;

npemaraTb HOBBIE IIPOEKTHI, OLEHUBAaTh HAEHM C TO3ULUMU HOBU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh TO3UTHBHOE CTPATErHMYECKOE TOBEJACHHE B Pa3JIMYHBIX
CUTYaLIHUSIX, TPOSABIISATh TBOPUECTBO U BOOOpaXKEHUE, ObITh MHUIIUATUBHBIM.

PerynsiTuBHbBIE YHUBEpCAJIbHbIC YUeOHbIE NeiCTBUSA
Camoopranusauus:

CaMOCTOSITEJIbHO OCYILECTBISATh MO3HABATEIIbHYIO JESATEIBHOCTh B 00JIaCTH
GU3MKK U acCTPOHOMHHM, BBISIBISATH NPOOJEMBbI, CTaBUTh U (OPMYIUPOBATH
COOCTBEHHBIC 3aJ1a4H;

CaMOCTOATENIbHO COCTaBJIATh IJIAaH PEUIEHUS pPACUETHBIX M KayeCTBEHHBIX
3aJ1ay, TUIaH BBIMOJHEHUs MPAKTHYECKOW pabOThl ¢ Y4ETOM MMEIOUIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEATNIOYTEHU;

JaBaTh OLIEHKY HOBBIM CUTYALMSIM;

pacipsATh paMKU y4yeOHOro ImpeaMeTa Ha OCHOBE JIMYHBIX IMPENrOYTeHUH;

nenaTb OCO3HaHHBIA BBIOOP, apryMEHTUPOBaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 3a pElIeHHE;

OLIEHUBATh IPUOOPETEHHBIH OTIBIT;

CIocOOCTBOBaTh (OPMHUPOBAHUIO W TMPOSIBICHUIO HPYIULIUU B 00JacTU
(bu3MKH, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPO.1b, IMOLMOHAIbHBIH HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JE€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th  HAaBbIKAMHM  [IO3HABATENbHOW  pedlieKCMM  Kak  OCO3HAHMS
COBEPIIAEMBIX JIEWCTBUM M MBICIUTEIBHBIX IPOLIECCOB, WX PE3YJIBTATOB U

OCHOBaHUIM;
HCITOJIB30BATH HpI/IéMI)I pe(bHGKCHH IJIs1 OIICHKKW CHUTYyalluu, BBI60pa BCPHOI'O
PCUICHUA,
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YMETh OLIEHWBATh PUCKU W CBOEBPEMEHHO NPUHHUMATh PEIICHHUS MO UX
CHU)KCHHUIO;

OpUHUMATh MOTHBBI W aApPryMEHTHl JIPYTUX TMpPU aHaJu3€ pPe3yJbTaToB
NEesTEeIbHOCTH;

MpPUHUMATH ce0s1, TOHUMAasi CBOM HEJIOCTATKU U IOCTOUHCTBA,

NpPUHUMATh MOTHBBI W aApPTYMEHTHI JPYTUX TPHU aHaJu3e pPe3yJIbTaTOB
JeSITEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OMIUOKH.

B mpouecce mocTHKEHUS! JTMYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MPOTPAMMBI
no ¢u3MKe II YPOBHS CpPEIHEro O0O0Iero oOpa3oBaHUA Y OOYJarOITUXCS
COBEPILIEHCTBYETCS AMOIIMOHAJIbHBIN UHTEJIEKT, MpeAnoararonmii
Cc(OpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKJIIOYAIOUIETO CIIOCOOHOCTh TOHUMATh CBOE AYMOLIMOHAJIBHOE
COCTOSIHUE, BUJIETh HAMPABJICHUS PA3BUTHS COOCTBEHHON 3MOLIMOHAIBHOU chephl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIIOYAIONIETO CAMOKOHTPOJb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHHE, CIOCOOHOCTh aJanTHPOBATHCS K
HYMOIMOHAIILHBIM U3MEHEHUSIM U MPOSIBISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBAIIMU, BKJIIOYAIOIICH CTpeMJIEHHE K JOCTHUKEHUIO 1N U
ycrexy, ONTHMHU3M, UHHUIIMATUBHOCTH, YMEHHUE JI€WCTBOBATh HCXOJS W3 CBOUX
BO3MOKHOCTEH;

IMMATHH, BKIIOYAIOIIEH CITOCOOHOCTh MOHUMATh MOIIMOHATIFHOE COCTOSTHHUE
JIPYTUX, YYUTHIBATh €ro TMpPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJTBHBIX HAaBBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAMBATh OTHOIICHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATH MHTEPEC U pa3peniaTh KOHMIUKTHI.

MNPEAMETHBIE PE3YJIBTATDBI

K xonmy obOydenuss B 10 kyacce mpeameTHbIE pe3yJabTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh C(POPMHUPOBAHHOCTD Y OOYUAIOLIUXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MECTO (PU3MKU B (OPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHpA, B PA3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKOMN AEATEIBHOCTHU JIFOJIEH;

YUUTHIBaTh TPAHUIBl TNPUMEHEHHUS W3YYEHHBIX (PU3NYECKUX MOJIEICH:
MaTepuagbHas TOUKa, MHEpLUHaIbHas cucTeMa OTcuéra, adCOJIIOTHO TBEPIIOE TeEO,
WJICAIBHBIN Ta3, MOACIN CTPOCHUS T'a30B, KUJIKOCTEW U TBEPIABIX TEJ, TOYCYHBIN
AIIEKTPUYECKUI 3apsl IPU pelIeHuH (PU3NUECKUX 3a/1ay;

pacno3HaBaTh (U3MUECKUE SBJIEHUS (IIPOLIECCHI) U OOBSCHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU CTPOCHMS BEILIECTBA U
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JJEKTPOJAMHAMUKHA:  PABHOMEPHOE U  PAaBHOYCKOPEHHOE  IPSIMOJIMHEUHOE
JBUKEHUE, CBOOOJHOE MaJCHHE TEN, JABWKEHHE [0 OKPYKHOCTH, HHEpUUs,
B3auMozeiicTeue Teln, qudpdysus, OpOyHOBCKOE IBHKEHHUE, CTPOCHHUE KHUAKOCTEH
U TBEPIBIX TeJ, U3MEHEHHE 00bEMA TeJ P HArpeBaHUH (OXJIAXKIEHUH ), TETIJIOBOE
paBHOBECHE, WCIIAPEHUE, KOHACHCAIMs, IUIABJICHUE, KPUCTAJUIM3ALUs, KUIICHUE,
BJIAJKHOCTb BO3/1yXa, [IOBBILICHHUE JaBJICHU r'a3a IPU €ro HarpeBaHUM B 3aKPBITOM
COCyZAe, CBA3b MEXKAY IlapamMeTpaMM COCTOsSHMSA Trasa B  H30IIpoleccax,
ANEKTpU3aLus TeJl, B3aUMOJECHCTBHE 3apsI0B;

OTKCHIBATh MEXAHUYECKOE JBIDKEHUE, UCIONB3YS (DU3MYECKHE BEIUYUHBL:
KOOpIMHATa, IIyTh, NEpPEMEIICHUE, CKOPOCThb, YCKOpPEHHME, Macca Teijla, Cuia,
MMIIYJIbC Te€Jla, KWHETUYECKAasl JHEPIrusl, NTOTCHIIMAJIbHAS JHEPIUs, MEXaHUYECKas
paboTa, MexaHM4YeCKas MOIIHOCTh; MpPU ONHCAHUU NPABUIBHO TPaKTOBATh
(¢u3NYECKUi CMBICT HCIOJNBb3YEMbIX BEJIUYMH, UX OOO3HAYEHUS W EIUHUIIBL,
HaxXoJuTh (OPMYJIbI, CBS3bIBAIOIIME AAHHYIO (PU3MYECKYIO BEIIMYMHY C JPYTUMU
BEJINYNHAMM;

ONMCBHIBATh W3YyYECHHBIC TEIUIOBBIE CBOWCTBA TEIl U TEIUIOBBIE SBICHUS,
UCHONB3Ysl (U3MUECKHE BEIMYUHBL JIaBJICHUE Tas3a, TemIepaTypa, CpeaHss
KMHETUYECKasi DHEPrus XaOTUYECKOI'0 JBMIKECHUS MOJIEKYJ, CpPEIHEKBaJpaTU4Has
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHsS 3HEprus, padora rasa,
KO3 (PUIIMEHT MOJE3HOro JACHCTBUS TEIUIOBOIO JBUTATENsl; MpPU OMHCAHUU
IOPAaBWJIBHO TPaKTOBaTh (DU3MUECKUHA CMBICT HCIOJB3YEMbIX BEJIMYMH, HX
0003HAUYEHHUS W €IWHHUIBI, HAXOAUTh (OPMYJbI, CBS3bIBAIOLIUE JIAHHYIO
(U3MYECKYIO BEIUYHUHY C IPYTUMHU BEJIMYMHAM;

ONMCHIBATh U3YUYEHHBIE AJIEKTPUUECKUE CBOMCTBA BEIECTBA U DJIEKTPUUECKUE
SBJIEHUS (MIPOLIECCHI), UCTIONB3Ys (PU3MUECKHE BEJIMUYMHBI: 3IEKTPUUYECKUHN 3apsil,
IIEKTPUYECKOE T10JI€, HANPSKEHHOCTD I10J1A, TOTEHIMAJI, Pa3HOCTh IOTEHIIMAJIOB;
IpyU ONHMCAHUM TPABUIBHO TPAKTOBATh (PU3UUYECKUH CMBICH HCIOJIb3YEMbIX
BEJIMYMH, MX O0O3HAYEHUS W E€IUHULBI, YKa3blBaTh (POPMYIIbI, CBSA3BIBAIOLIUE
JaHHYIO (PU3MYECKYIO BETUUYUHY C JPYTMMH BETUYMHAMU;

aHaAJIM3UPOBaTh (PU3UYECKHE MPOLIECCHl U SBJICHUS, UCIOIb3Ys (PU3NUECKUE
3aKOHBI U NIPUHIMIIBL: 3aKOH BCeMUPHOTO TaAroreHus, I, I u III 3axonsr HeroToHa,
3aKOH COXpPaHEHUsT MEXAHWYECKOW DHEPIrUM, 3aKOH COXPAaHEHMUS UMIIYJIbCa,
MPUHLNIN CYNEPHNO3ULIHUHA CHWJI, MPUHLMI PABHOINPABUS HHEPLUAIBHBIX CUCTEM
OTCYETA, MOJICKYIAPHO-KUHETUYECKYI0 TEOPHUI0 CTPOCHHUS BEIIECTBA, TIa30BbIC
3aKOHBI, CBA3b CPEIHEH KMHETHYECKON YHEPIMH TEIJIOBOTO JIBWKEHHUS MOJIEKYT C
aOCOJIFOTHOM TemIepaTypoi, TEPBbIA 3aKOH TEPMOJUHAMHUKH, 3aKOH COXpaHEHUS
AIEKTPUYECKOr0 3apsia, 3akoH KysnoHa, Npu 53TOM pas3inuyaTh CIOBECHYIO
(GOpMyIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIpAXKEHHE U YCIOBUS (TpaHUIIb,
00J1aCTH) MPUMEHUMOCTH;
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OOBSACHATh OCHOBHBIE€ TPUHLMUIBI JEUCTBUS MAalIUMH, MNpPUOOPOB U
TEXHUYECKUX YCTPOKCTB; pazinyaTh YCJIOBHS MX O€30MacCHOTO HCIIOJNb30BaHUS B
MMOBCEHEBHOM JKU3HM;

BBITMIOJHATh OKCIEPUMEHTHI [0 HCCIEIOBAaHUIO (PU3UYECKUX SIBICHUU H
IIPOLIECCOB C HCIIOJIb30BAHUEM MPSAMBIX M KOCBEHHBIX H3MEPEHUH, IpPH 3TOM
dbopmynupoBarh MpoOieMy/3ajadyy M THUIOTE3y Y4eOHOro JKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 NPENJIOKEHHOT0 OO0OpyAOBaHMS, MPOBOJIUTH OMBIT U
(GbOopMyIHPOBAThH BHIBOIBI,

OCYILIECTBIATH MPSMBIE U KOCBEHHBIE M3MEPEHUs (PU3UUECKUX BETUYHH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CIOCO0 M3MEPEHHs] U HCIOJB30BaTh H3BECTHHIC
METO/Ibl OLIEHKHU TOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh  3aBUCUMOCTH  MeXAYy  (U3MYECKUMU  BEIMYMHAMU  C
VCIIOJIb30BAaHUEM NPSIMBIX H3MEPEHUN, IPH 3TOM KOHCTPYUPOBAaTh YCTaHOBKY,
¢ukcupoBaTh pe3yJabTaThl MOIYYEHHOM 3aBUCUMOCTH (U3UYECKUX BEJIWYUH B
BUJIE TA0JINII U TPa(UKOB, A€JIaTh BEIBOABI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

cobJroaTh mpaBuiaa 0€30MacHOTO TpyJla MPU MPOBEACHUU HCCIIEAOBAaHUN B
paMKax Y4YeOHOIro OSKCIIEPUMEHTa, Y4e€OHO-UCCIIEOBATENIbCKOM U IMPOEKTHOM
JESITEIBHOCTH C MCIIOJIb30BAHUEM HM3MEPUTEIBHBIX YCTPOHUCTB U J1a0OPAaTOPHOIO
000Opy1I0BaHUS;

pemiaTh pacu€THbIE 3aJayd C SBHO 33JaHHOW (PU3MYECKOW MOJEINbIO,
UCIOJNIB3Ysl (PU3UUECKUE 3aKOHBI M TPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aa4u
BBIOMPATh (PUBNYECKYIO MOJIEb, BBIICTATh (DU3UUYECKHUE BEITUYUMHBI U (POPMYIIBI,
HEOOXOJUMbIe ISl €€ pelIeHUs, MPOBOJIUTH PacyEThl U OLEHUBATh PEATbHOCTD
MOJIy4YEHHOT0 3HaueHus1 (PU3NUECKON BEINUNHBI;

penaTh KaueCTBEHHbIE 3aJa4l: BBICTPAUBATh JOTUYECKH HEMPOTUBOPEUHBYIO
LEMOYKY PACCYXIEHUH C OMOpOM Ha M3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU H
(bu3uYeCKHe SIBJICHNUS,

UCTOJBb30BaTh  IMpPU  pEIIEHUH  y4yeOHBIX  3aJad  COBPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJOTUH JIJISl IOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALIMH
Y TIpe/ICTaBJICHUs Y4eOHON U HAyYHO-TIONMYJISIpHON MH(OpMaUu, MOTYy4YEHHON U3

Pa3IMYHBIX UICTOYHUKOB, KPUTUYECKH AHATTM3UPOBATH MOTy4aeMyto HH(OPMAIIHIO;

MPUBOIUTH MPUMEPHI BKJIaJa POCCUNCKUX U 3apyOekKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHUE NPOLECCOB OKPYXKAIOIIETO MHUpPA, B Pa3BUTHE
TEXHUKU U TEXHOJOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS N0 (U3UKE B MOBCEIHEBHOW KU3HU
Jutst o0ecrieyeHus: 0€30MacHOCTH NPHU OO0pallleHuH ¢ NpUOOpaMHu U TEXHUYECKUMU
YCTPOMCTBAMM, JJII COXPAHEHMS 3JI0POBbSI U COOJIIOACHUSI HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpee;
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paboTaTh B TpymnIe C BBINOJHEHUEM PA3JIUYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYMIBI, PAUOHATBHO PACIPEACNATh OOS3aHHOCTH W
IJIAHUPOBATH JICSITEIILHOCTh B HECTAHIAAPTHBIX CUTYAIHMSIX, aJICKBATHO OIICHUBATH
BKJIAJT K&KJIOTO M3 YYaCTHUKOB T'PYIIIHI B PEIIEHUE PAaCCMATPUBAEMON MTPOOIIEMBI.

K xonmy obydyenuss B 11 kjacce mpeameTHbIE pe3yJabTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 00YUAIOIIUXCS YMCHUI:

JIEMOHCTPHUPOBATh Ha MPUMEpPax pPoJib U MecTo (U3UKU B (HOPMUPOBAHUM
COBPEMEHHOM HAy4YHOM KapTHHBI MHpa, B PAa3BUTHH COBPEMEHHON TEXHHKU U
TEXHOJIOTUH, B TPAKTUYECKOM MIESITEIbHOCTH JIOJEH, LEJIOCTHOCTh U €AUHCTBO
buznyecKoil KapTUHBI MUPA,

YYUTBIBATh TPAHUIBI TPUMEHEHHUS U3YUYEHHBIX (PU3HMUYECKUX MOJICIICH:
TOYCHHBIM AJICKTPUUCCKUI 3apsl, JTy4 CBETa, TOUCUHBIM HCTOYHUK CBETA, sIACpHAsS
MOJIE/Ib aTOMa, HYKJIOHHas MOJieJIb aTOMHOIO sjipa IPH PEIICHUH (PU3HYECKUX
3a7ad4;

pacro3HaBath (U3UYECKHUE SBJICHHS (ITPOIECChI) M OOBICHATHh MX HAa OCHOBE
3aKOHOB 3JICKTPOJIMHAMHUKHN M KBAHTOBOW (DM3UKH: AJICKTPUIECCKAS TIPOBOIUMOCTD,
TEIIOBOE, CBETOBOC, XMMHUYCCKOE, MAarHUTHOE JCHCTBHS TOKa, B3aMMOJICHCTBHC
MarHuToB, OJJICKTPOMArHUTHAs WHIYKIMS, JEWCTBHE MArHUTHOTO TIOJISI Ha
MIPOBOJHUK C TOKOM W JBWIKYIIMICS 3apsjl, 3JEKTPOMArHUTHBIC KoJieOaHUs U
BOJTHBI, TPSAMOJIMHEHHOE pacrpoCTpaHEHUE CBETa, OTPaKCHHE, MPeIoMIICHHUE,
uHTephepeHusa, audpakmus ©W  MOJSpHU3aIis CBETa, JHUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3G hexT (hoTodr¢dheKT), CBETOBOS JaBlICHUE, BO3HUKHOBEHHE
JUHEWYAaTOro CIIeKTpa aroMa BOAOpOAa, ©CTECTBEHHAas W HMCKYCCTBEHHas

PaguOaKTUBHOCTB;
ONMKCHIBATh W3YYEHHBIE CBOMCTBA BElIECTBA (AJEKTPUUYECKHE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  IPOBOJUMOCTh  pa3MYHBIX  Cpel) |

AJIEKTPOMArHUTHBIE SIBJICHUS (IIPOLECCHI), HCIOJIb3Ys (U3NYECKHUE BEIMYUHBL
JJIIEKTPUYECKUHN 3apsill, CWUia TOKA, JJIEKTPUUECKOE HANPSKEHUE, JIEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHLUMATIOB, 3JIEKTPOABMKYIAs cuiia, paboTa TOKa,
WHIYKLIUS MarHuTHOTO moiisl, cuia Awmrmepa, cuia JlopeHna, MHIYKTUBHOCTH
KATYIIKH, SHEPrus SJIEKTPUYECKOTO M MAarHUTHOTO IIOJIEM, MEPHOJ M YacToTa
KoieOaHuil B KoyieOaTebHOM KOHTYpe, 3apsii M Cuila ToKa B Ipoliecce
TFApMOHMYECKUX JJIGKTPOMArHUTHBIX KoyieOaHWH, (OKyCHOE pacCTOsiHUE U
ONTHUYECKAs] CHUJIa JIMH3bI, TPU OMUCAHWU NPABUIBHO TPAKTOBATh (U3UUECKUI
CMBIC]I HCIOJb3YEMBIX BEJIMYMH, KX OOO3HAUYECHMS] M EAUHUIBI, YKa3bIBaTh
(dopMyIibl, CBSA3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEJIUYUHY C JPYTUMHU
BEJIIMYMHAMU;

ONMUCBHIBATh H3YYECHHBIE KBAHTOBBIE SIBJICHUS W MPOLECCHI, HCIOIb3Ys
(bu3nyecKre BETUUUHBI: CKOPOCTh JIEKTPOMATHUTHBIX BOJIH, AJIMHA BOJHBI U
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4acTOTa CBETA, SHEPTUsl U UMITYJbC (POTOHA, MEPUOJ MOJIypacnana, SHEprusi CBsI3H
aTOMHBIX SIJIEp, TPHU OMHMCAHWHM TPABWIHHO TPAKTOBATh (DU3UYECKUN CMBICT
WCIIOJIb3YEMBIX BEJIMYHMH, WX O0O3HAUYCHWS WM €IWHUIIBI, YKa3bIBaTh (OPMYIIBI,
CBSI3bIBAIONIME JaHHYIO (DU3NYECKYI0 BEIWYHUHY C JAPYTUMH BEJIHMYHHAMU,
BBIYHCIIATH 3HaU€HHE (PU3NYECKON BEIMUHHBI;

aHANIM3UPOBaTh (U3MUECKUE MPOLECCHl U SIBJICHUS, UCHOJB3Ys (pU3NUECKUE
3aKOHBI ¥ MPUHLMINBL: 3aK0H OMa, 3aKOHBI MOCJIEIOBATEIIBHOTO U MAPAIIIEIBHOTO
COCMHEHUS NPOBOAHUKOB, 3aKOH Jlxoyis—JIeHna, 3aKOH 3JIEKTPOMArHUTHOU
MHYKIINH, 3aKOH MPSIMOJIMHEITHOTO paclpOCTPAaHEHUS CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJOMIICHUSI CBETa, ypaBHeHHE ODuHIITeWHa s Gororddexra,
3aKOH COXPAaHEHUs JHEPTrUH, 3aKOH COXPAHEHUS HMMIYJIbCA, 3aKOH COXPAHEHUS
ANEKTPUYECKOrO 3apsia, 3aKOH COXPAHEHHUsI MAacCOBOIO 4ucia, nocrynarel bopa,
3aKOH PaJIMOAKTUBHOIO pacraja, Mpu 3TOM pa3jinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €r0 MAaTeMaTHYECKOE BBIpAXXEHUE U YCIOBHUS (TpaHUIlbI, O00JIACTH)
MIPUMEHUMOCTH;

ONpENIEIIATh HAIIPABICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO TOJISI POBOAHUKA
C TOKOM, cujibl AMniepa u cuibl JIopeHia;

CTPOUTh U ONHUCHIBATH M300PAKEHHUE, CO3/aBAEMOE IIJIOCKUM 3EpPKAJIOM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI [0 HCCIEOBAaHUI0 (U3UYECKUX SIBICHUU W
MPOIIECCOB C HCMOJIb30BAHUEM TIPSIMBIX M KOCBEHHBIX HW3MEPEHHUH: TMpPU STOM
dbopmynupoBath MpoOJemMy/3amadyy ¢ THUIOTE3y Y4YeOHOro OIKCIEpPUMEHTA,
coOupaTh YCTAaHOBKY U3 TMPEIJIOKEHHOTO O0OpYAOBaHMS, MPOBOJUTH OMNBIT U
(bopMyIMpPOBaTH BHIBOIBI;

OCYILECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUsI (PU3UUYECKUX BEJIUYWH, TTPU
ATOM BBIOMpaATh ONTHUMAJIBHBIM CIOCOO HM3MEPEHUs] M UCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH IOTPEUIHOCTEN U3MEPEHN;

UCCJIENOBATh 3aBUCUMOCTH (DU3MYECKUX BEIUYMH C HCIOJIH30BAHUEM
NpSIMBIX W3MEPEHUM: MPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHUpPOBaTh
pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEIMYMH B BUJE TaOJHI] U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;

cOOI0/IaTh TMpaBmiia 6€30MacHOTO TPyJ/la MPU MPOBEICHUHM WCCIICIOBAHHUN B
paMKax y4eOHOTrO OKCIEpPUMEHTa, Y4YEOHO-MCCIEAOBATENLCKOM H TPOSKTHOU
JESATETLHOCTH C MCIOJb30BAaHUEM H3MEPUTEITBHBIX YCTPOUCTB M J1a0OPATOPHOTO
000opy10BaHUS;

pemath pacu€THBIC 3aJlayd C SBHO 3aJaHHOW (UBUYECKOW MOJIEIIbIO,
UCIIOJIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHITUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aa4H
BBIOMPATHh (U3HYECKYIO0 MOJIENb, BBIICIATh (PU3HUECKUE BEIMUUHBI U (HOPMYIIBI,
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HeoOXonuMBble JUIs €€ pelIeHus, TPOBOIUTH PAacyEThl U OLIEHWBATh PEaIbHOCTD
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOMN BEININHBI;

pelaTh KadeCTBEHHBIE 3a/1a4M: BBICTPAUBaTh JIOTHYECKH HEMPOTUBOPEUHUBYIO
IEMOYKY PpAcCyXJIEHUH C OMOpOH Ha H3Y4YEeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SIBICHUS;

UCIIONIb30BaTh  MPU  pEIICHWH  y4eOHBIX  3aJad  COBPEMEHHBIC
uH(GOPMAIIMOHHBIE TEXHOJIOTUH JJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
¥ TIpe/ICTaBICHUs Y4eOHOM U Hay4YHO-TIOMYJISIPHON MH(POPMALINH, TTOTyYeHHON U3

Pa3IUYHBIX UCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATH MOJIy4aeMyt0 HH(POPMAIIHIO;

OOBSICHATH TPHUHIMIIBI JEHCTBUS MAalluH, NPUOOPOB U TEXHUYECKHX

YCTPOMCTB, pa3nnuyaTh yCIOBHS WX OE30MAaCHOTO MCIOJIB30BaHUS B TOBCEIHEBHOM

KU3HU;

IPUBOJUTH IPUMEPHI BKJIa/1a POCCUMCKHUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKHU, B OOBSICHEHHE IPOLIECCOB OKPYKAIOLIErO0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHMS MO (M3HKE B MOBCEIHEBHOHN >XU3HU
U1t o0ecrieyeHus: 0€30MacHOCTH NpHU OOpallleHHH ¢ IpUOOpaMHu U TEXHHUYECKUMU
yCTpOMCTBaMH, JIJIsl COXPAHEHUS 370POBbsS U COONIOACHUS HOPM 3KOJIOTUYECKOTO
NOBEJICHUS B OKpYXKarolleH cpene;

paboTaTh B TpYyIIE C BBIINOJHEHUEM PpA3IUYHBIX COIHMAIBHBIX DOJICH,
IUTAHUPOBAaTh pabOTy TPYNIBI, PAIMOHATBHO pPACTIPEAeaTh OOS3aHHOCTH W
IUTAHUPOBATh JIEATEIbHOCTh B HECTAHJAPTHBIX CUTYyallUsIX, aJleKBaTHO OLICHHWBATH
BKJIaJ] K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE pPacCMAaTPUBAEMON MTPOOIIEMBI.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounvecTBO 4acos DJIeKTPOHHbIE
HaunMeHoBaHue pa3/iesioB 1 TeM (uudposbie)
Ne ni/m IpOTpaMMEI Beero Ko;npo.m)m,le HpﬁaKTI/I‘IGCKHe 06PA30BATEIbHBIE
padoTbI padoThbI pecypesi
Paznen 1. DUBUKA U METO/JIbl HAYUYHOI'O IO3HAHUSA
11 ®u3nKa U METO/IbI HAYYHOTO IMO3HAHUSA 2 bubmorexa LIOK
' https://m.edsoo.ru/7f41bf72
Wroro no pazneny 2
Paszaea 2. MEXAHUKA
bubnuorexa IIOK
2.1 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmorexa [JOK
2.2 Aunamiia ! https://m.edsoo.ru/7f41bf72
bu6mmorexa [JOK
2.3 3aKOHBI COXPAHEHHS B MEXAHUKE 6 1 1 hitps://m.edsoo.ru/7f41bf72
Hroro no pasaeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubmuorexa [JOK
' TEOPUHU https://m.edsoo.ru/7f41bf72
but6mmoreka [JOK
3.2 OCHOBEI TEPMOMHAMHKI 10 1 https://m.edso0.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEILIECTBA. 5 bubmuorexa LIOK
' @dazoBbIE IEPEXOABI https://m.edsoo.ru/7f41bf72
Wroro no pazneny 24
Paznen 4. JIEKTPOANHAMUKA
1 DneKTpocTaTHKa 0 . Butmiorexa [IOK
' https://m.edsoo.ru/7f41bf72
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42 [TocTostHuBIM nekTpuueckuii Tok. Toku B 12 bubnnoreka [IOK
Pa3IMYHBIX Cpenax https://m.edso0.ru/7f41bf72
Hroro no pazneny 22
PeszepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KIIACC

KouuyecTBO yacos JIeKTPOHHbIE
Ne 1/ HanMeHoBaHue pa3/iesioB U TeM Kontpomsnbie | Tpaktuseckue (uudposBbie)
MPOrpamMmbl Bcero o0pa3oBarTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOJIUHAMMUKA
11 MarnuTHOe nojue. DJeKTpoOMarHuTHas 11 1 3 bu6nuoreka [{OK
' UHIYKLUS https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 11
Pa3znen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4eCcKue 1 3IEKTPOMArHUTHbIE 9 1 bubnuorexa [IOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97c
99 MexaHn4eCcKue 1 AIEKTPOMArHUTHbIE 5 1 bubnuorexa [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubmuorexa [IOK
2.3 Orruxa 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pasaeny 24
Paznen 3. OCHOBBI CHEIIMAJIBHONU TEOPUU OTHOCUTEJIBHOCTH
31 OCHOBBI ClIEITUATBHON TEOPUH 4 1 bu6nunoreka [JOK
' OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 4
Paznen 4. KBAHTOBASI ®U3UKA
. Bbu6nmuoreka IJOK
4.1 DJeMeHThI KBAHTOBOM ONTHUKHU 6 https://m.eds0o.ru/7f41c97c
bubmuorexa [IOK
4.2 Crpoerme aToma 4 https://m.edsoo.ru/7f41c97c
bubmuorexa [IOK
4.3 ATOMHOE 571p0 5 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 15
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Paznen 5. 9JIEMEHTBI ACTPOHOMMUU U ACTPO®U3ZUKHU

51 DJIEMEHTHI aCTPOHOMHUH U aCTPOPUZHKHU 7 Eggfﬁ;f;%gg% f41c97¢
Hroro no pazaeny 7
Pa3znen 6. OGOBIIAIOIIEE IIOBTOPEHUE

6.1 O06o0matroiee MOBTOPEHUE 4 Eggfﬁ;f;%gg% f41c97¢
Nroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO HACOB I10 [TIPOT'PAMME 68
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Jluct cornacoBaHusa kK pokymeHTy Ne 1/24 ot 21.02.2024
MHnumaTop cornacoBanus: KasankuHa C.I". [JupekTop
CornacoBaHue nHuumnmpoBaHo: 21.02.2024 12:12

JlncTt cornacoBaHus Twun cornacoBaHus: nocnepoBaTesibHoOe
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