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[NHOACHUTEJIBHAA 3AITNCKA

[Iporpamma mo ¢usuke 06a30BOr0 YpOBHS Ha YpOBHE CpeaHEro oOmiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IMIOJIOKCHHW W TpPeOOBaHWN K pe3ylibTaTaM OCBOCHUS OCHOBHOU
oOpa3oBaTeNbHOM porpaMMmel, mipenctaBieHHbIX B DI'OC COO, a Takxke ¢ yuéToM deaepaibHON
paboueii mporpaMMBbl BOCIIUTAHHS U KOHIENIIMH TPEToaBanus yaeOHoro npeamera «Dusnka» B
oOpa3oBaTenbHBIX ~ OpraHm3ammsax Poccuiickoit  @Denepanuu, peaau3yloOIMX OCHOBHBIC
o0Opa3oBaTesbHbIe IPOTPAMMBI.

Conepxanue TporpaMMbel 1O (PHU3HMKE HANpaBIeHO HAa (OPMHPOBAHHE ECTECTBEHHO-
HAy4YHOH KapTuHBI Mupa oOydatomtuxcsi 10—11 kmaccoB npu oOydennn ux (usznuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JESATEIbHOCTHOTO Moixoa. IIporpamma no gusuke cOoOTBETCTBYET
tpedoBanusaM PI'OC COO kx mIaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METalnpeaIMeTHbIM
pe3yiapTaTaM OOyueHHus, a TaK)K€ YYUTBHIBAET HEOOXOJMMOCTb pPEaTU3aLUU MEXKIPEAMETHBIX
CBsA3€M (U3MKM C €CTEeCTBEHHO-HAay4YHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensorcs
OCHOBHbBIE 1I€IM U3y4yeHUs (U3UKH Ha YPOBHE CpEJHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBbIE
pe3ysbTaThl OCBOCHUS Kypca GU3UKH: TUYHOCTHBIE, METANIPEAMETHBIE, TPeIMETHBIE (Ha 6a30BOM
YpOBHE).

[IporpamMma no gu3uke BKIIOYAET:

IUIaHUPYEMbIE Ppe3ylbTaThl OCBOGHHS Kypca (u3Mku Ha 0a30BOM YpOBHE, B TOM 4YHCIIE
MpeIMETHBIE Pe3yIbTaThl MO rojilaM O0yUYeHHUS;
coziepkanue yueOHoro npeameta «@u3nka» 1o rogam o0ydeHus..

dusnka Kak HayKa 0 HanboJiee 0OIMMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KAU€CTBE YI€OHOTO
IpeaMeTa B IIKOJIEe, BHOCUT CYIIECTBEHHBINH BKIJIaJ B CUCTEMY 3HAHUI 00 OKpYXKarolleM MHpE.
[konbHBIA Kypc GU3HKA — CHCTEMOOOpa3yIOMMA JJIsi €CTECTBEHHO-HAyYHBIX Y4YCOHBIX
IIPEMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB U SIBJICHUH, U3y4aeMbIX
xumueH, ouonoruelt, gusudyeckoi reorpadueir m actpoHoMuen. Vcmonb3oBaHuE W aKTHBHOE
IpUMEHEHHE PU3NUECKUX 3HAHUI ONpeIessieT XapaKkTep U pa3BUTHE pa3HOOOPa3HbIX TEXHOIOT U
B c(epe SHEpreTHKH, TPAHCIOPTA, OCBOEHHMS KOCMOCA, IOJIYYEHHUS HOBBIX MAaTEpHUaloOB C
3aJJaHHBIMM CBOWCTBaMHU U pyrux. M3ydenue Gpu3uku BHOCUT OCHOBHOM BKJIaJ B (GOpMUPOBaHUE
€CTECTBEHHO-HAYYHOW KapTUHBl MUpa oOydarouiuxcsi, B (OpMHUpPOBAaHHE YMEHHH NPUMEHATh
Hay4HbII METOJI IO3HAHUS NIPH BBIIOJHEHUU UM Y4€OHBIX UCCIIE0OBAHUIA.

B ocHOBY kypca ¢u3uku i ypoBHS cpelHero o0mero o0pa3oBaHus NOJOXKEH psf UieH,
KOTOPBbI€ MO’KHO pacCMaTpUBaTh KaK MPUHIIMIIBI €r0 MOCTPOCHUS.

Wnes uenoctHocTu. B cOOTBETCTBUM C HEH KypC SABISAETCS JOIMUYECKH 3aBEpIIEHHBIM, OH
COJICPXKHUT MaTepuall U3 BCEX pa3fiesoB (U3UKH, BKIIOYAET KaK BOMPOCHI KJIACCHUECKOM, Tak U
COBpEMEHHOM (pU3UKH.

Wnes renepanuzanuu. B coorBeTcTBUM ¢ HEell MaTtepual kypca GU3MKU 00bEAUHEH BOKPYT
¢u3nueckux Teopuil. Benymum B Kypce sBisercs (OpMHUpPOBaHHE IPEACTaBICHUHA O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U IOJIE.

Wnes rymanutapusanuu. E€ peanusauus mpeanosaraeT UCHOJIb30BAHWE T'YMaHUTAPHOTO
NoTeHIana (pu3nyeckon HayKu, OCMBICIIEHHE CBSA3U Pa3BUTUS (PU3UKHU C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMHU U 9KOJIOTMYECKUMHU MPoOIeMaMu.

Wnes npuknaanoit HanpasiaeHHocTu. Kype ¢usuku npesmnonaraet 3HaKOMCTBO € IIUPOKUM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MPUIIOKEHUN N3YUYEHHBIX TEOPUH U 3aKOHOB.

Wnes skonorusanuu peanu3yercss IMOCPENCTBOM BBEJIEHHUS JJIEMEHTOB COJAEPIKAHHUS,
MOCBSIIEHHBIX 3KOJIOTMYECKHUM MpoOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTHUH, a Takxke 00CyXIeHHUs MPoOJIeM pallMOHAIBHOTO NMPUPOJIOTIONIb30BAaHUS U
HKOJIOTUYECKOH 0€30MMacHOCTH.

CrepxHEBBIMH BJIEMEHTaMHU Kypca (HU3UKM Ha YpPOBHE CpeaHero oOIiero ooOpa3oBaHHUs
ABIIAIOTCS (u3ndeckue Teopuu (hopMHUpOBaHME MPEACTABICHUA O CTPYKType HOCTPOCHHS
¢u3nueckoil TeopuH, posu (PyHIAMEHTAIbHBIX 3aKOHOB M TMPUHIMIIOB B COBPEMEHHBIX



MPEJCTAaBICHUAX O IMPHPOJIE, IPAHUIAX MPUMEHUMOCTH TEOPHH, Ul ONMHMCAHHUS €CTECTBEHHO-
Hay4HBIX SIBJICHUU U TIPOLIECCOB).

CucTeMHO- IS TETbHOCTHBIN MOJIX0/ B Kypce (PU3UKU peau3yercs Mpexkae BCero 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAIBHON JesITeIbHOCTH oOydatomuxcs. s 6a30Boro ypoBHsS Kypca
(U3UKH — 3TO HCHOJIB30BAHUE CHUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPHMEHTOB H
nmabopaTtopHBIX paboOT, KOTOphIE B TMporpaMme MO0 (U3NKE OOBEIUMHCHBI B OOMIMI CITMCOK
YUEHHUYECKUX TMPAKTUUYECKUX padoT. BrigeneHne B ykazaHHOM ImepedHe JabopaTOpHBIX padoT,
MPOBOJUMBIX JJISi KOHTPOJS W OLEHKH, OCYIIECTBISICTCS YYaCTHHUKAMH OOpa30BaTEIHLHOTO
mporecca UCXos U3 0COOCHHOCTEH TUTAHMPOBAaHMS U OCHAIIeHHus Kabuneta ¢usuku. [Ipu sTom
oOecrieynBaeTcsi OBJIAJCHHE OOYYAIOMIMMUCS YMEHUSMHU TPOBOJIUTH KOCBEHHBIC W3MEPEHUS,
WCCIICIOBAaHUSI 3aBUCUMOCTEH (DM3MYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MIPEUI0KEHHBIX THUIIOTE3.

Bonbpmoe BHUMaHue yaensieTcs peleHHI0 pacu€éTHBIX U KadeCTBEHHBIX 3amad. [Ipu sTom
IUTSL pacU€THBIX 33/1a4 MPUOPUTETOM SIBJISTIOTCS 33]1a4y C SIBHO 3aJIaHHOM (PM3MYECKON MOJIEINBIO,
MO3BOJISIOIINE TIPUMEHSTh H3y4eHHBIEC 3aKOHBI 1 3aKOHOMEPHOCTH KaK M3 OJJHOTO pa3felia Kypca,
TaK W WHTETPUPYS 3HAHUS W3 pasHBIX pa3nenoB. [l KauecTBEHHBIX 3a/lad MPUOPHUTETOM
ABIISIIOTCSL 3aJaHUs Ha OOBSCHEHHWE TPOTeKaHWS (U3NYECKUX SBICHUH H TPOIECCOB B
OKpYXarolenl >XKu3HH, TpeOyromue BbIOOpa (DU3MYECKON MOJENM ISl CUTYalldd TMPAKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun c¢ TpeboBanusimu ®I'OC COO Kk MaTepHadbHO-TEXHUYECKOMY
obecreueHno yueOHOTo Tmpoiiecca 6a30BbIi ypOoBEHB Kypca (DU3UKH Ha YPOBHE CPETHETO OOIIEeTO
00pa3oBaHUs JIOJDKEH W3y4daThCsl B YCIOBHUSAX MPEAMETHOTO KaOMHeTa (U3WKU WA B YCIOBHSIX
WHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIA. B kabuHere (usmkm
JOJDKHO OBITh HEOOXO0IMMOE J1abopaTopHOE OOOpYyAOBaHWE /IS BBHITIOJHEHUS YKa3aHHBIX B
porpaMme no (GU3HNKe YUeHHYECKUX MPAKTHUECKHUX paboT U IEMOHCTPAIIMOHHOE 000pYI0BaHNE.

JlemoHcTpalMoHHOEe 00opynoBaHue (opMHUpyeTcss B COOTBETCTBUM C IPHUHLUIIOM
MUHUMAaJIbHON OCTATOYHOCTH U 00OecreunBaeT MOCTAHOBKY IMEPEUYHCIEHHBIX B MporpamMme 1o
(Gu3MKe KIIOYEBBIX JEMOHCTpAalUd Ui HCCIENOBaHHUS HM3y4aeMbIX SIBJICHHI M IPOIIECCOB,
SMIUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHII.

JlaGoparopHoe oOopymoBaHUE ISl YYEHMYECKHX MPAKTUYECKUX paboT dopmupyercs B
BHJIE TEMAaTUYECKHMX KOMIUIEKTOB U OOecleyrBaeTcsi B pacuéTe OJHOTO KOMILUIEKTAa Ha ABYX
oOyuaronuxca. Temarnyeckue KOMIUIEKTHI J1IaDOPaTOPHOTO OOOPYIAOBAHMS JOJKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIOJIb30BaHUM AHAJIOTOBBIX M IU(PPOBBIX MPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUE LU(POBBIX TaOOpaTOPHil.

OCHOBHBIMH LEJSIMU U3Yy4eHUS (PU3UKHU B 00IIeM 00pa30BaHUM SIBIISIFOTCS:
dbopMupoBaHHE WHTEpeca M CTPEMIICHUS OOYYAIOIIMXCS K HAayYHOMY H3YYEHHUIO MPHUPOJIDI,
Pa3BHUTHE UX UHTEIIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;
pa3BHUTHE NPEICTABICHUN O HAYYHOM METOJIE MO3HaHUSA U (POPMHUPOBAHUE HCCIIEI0BATEIHCKOTO
OTHOIICHUS K OKPYKAIOIIHUM SIBICHUSM;

(dbopMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3y4eHHs] OCHOB CTPOCHHUSI MaTepUU U
(byHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

(dbopMHpoBaHHE YMEHUN OOBSACHATH SBJICHHS C UCTIONB30BaHUEM (PU3NYECKUX 3HAHUN U HAYUHBIX
JI0Ka3aTeNbCTB;

(dbopMHpOBaHHE TPEACTABICHUN O PONHM (DU3UKHU IS Pa3BUTHUS JIPYTHX E€CTECTBEHHBIX HayK,
TEXHHUKH M TEXHOJOTHI.

JlocTikeHne 3TUX Lesel oOecreynBaeTcs pelIeHHeM CIEAYIOIUX 3aJad B Ipolecce
u3yudeHHs Kypca GU3UKU Ha YpOBHE CpelHero oomiero o0pa3oBaHusi:
npuoOpeTeHre CUCTEMBbI 3HAaHUM 00 00IMX (U3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,
BKJIIOUAsi MEXaHUKY, MOJEKYISIPHYIO (U3HKY, DIEKTPOJMHAMUKY, KBAHTOBYIO (HU3UKY H
AJIEMEHTHI acTPO(U3UKH;



(dbopmMupoBaHHE YMEHUI NPUMEHSTH TEOPETHYECKUE 3HAHUS i OOBSICHEHUS (U3NYECKUX
SIBJICHU B IPUPOJIE U JUISl IPUHATHUS PAKTUYECKUX PELLICHUHN B IOBCEIHEBHOM KU3HU;
OCBOEHHE CIIOCOOOB PEIICHUS PA3TUYHBIX 33/1a4 C IBHO 33JJaHHON (pr3HuecKoi MOJIeNblo, 3a/1a4,
MOJIPa3yMEBAIOIINX CaMOCTOSITENIbHOE CO3/1aHue (PU3MUECKON MOJAETH, aJeKBATHON YCIOBUSAM
3a/1a4y;

MOHMMaHWe (U3UYECKUX OCHOB U MPHUHIMUIOB JAECUCTBUS TEXHUYECKHMX YCTPOWCTB U
TEXHOJIOTMYECKUX IPOLIECCOB, UX BIUSHUS HA OKPYXKAIOIIYIO CPENY;

OBJIQJIECHUE METOJaMU CaMOCTOSITEJIbHOIO IUIAHUPOBAHMUS W TPOBEIACHUS  (PU3MUECKUX
OKCTIEPUMEHTOB, aHAIM3a W WHTEpIpeTalud HWHQPOPMALUU, ONPEACTICHUS JIOCTOBEPHOCTU
IIOJIyYEHHOTO pe3yJIbTaTa;

CO3/IaHME YCIIOBUW A PAa3BUTUS YMEHHU MPOEKTHO-UCCIEAOBATEIBbCKOM, TBOPYECKOMN
JeSITEIbHOCTH.

Ha wuzydyenue ¢usuku (6a30BbIi ypOBEHb) Ha YpPOBHE CpeaHEro ooOiero oOpa3oBaHUs
otBoautcs 136 yacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenio), B 11 kiacce — 68 yacos (2 yaca
B HEJIETIIO).

[Ipennaraemslii B mporpamme no (pusuke nepeueHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SIBJIIETCS PEKOMEHJOBAHHBIM, YYHMTEIb JE€JaeT BBIOOp MpOBeAeHHs JabOpaTOpHBIX paboT u
OTIBITOB C YYETOM HUHIUBUAYAIBHBIX 0COOEHHOCTEN 00yYaromINXCs.



COAEPXAHUE OBYUEHUA
10 KJTACC

Pa3znen 1. ®usuka u MeToAbI HAYYHOTO NTO3HAHUS

®usuka — Hayka o npupone. Hayunele MeTonpl mo3HaHUsA OKpyxarouiero mupa. Pomib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS IPUPObl. DKCIIEPUMEHT B (pU3HKE.

MonenupoBanue (pU3NYECKUX SBICHHUNA M mporieccoB. Haydnsie runote3sl. Ousndeckue
3aKOHBI ¥ TeOpuH. | paHHUIIBI TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpHHIHMIT COOTBETCTBUS.

Ponp u mecto u3uku B (GOPMHPOBAHMU COBPEMEHHON HAyYHOW KapTHHBI MHpa, B
MIPAKTHUYECKON JIEATEIbHOCTH JIFOICH.

JlemoHCcTpanmu

Amnanorosble ¥ IH(PPOBBIE U3MEPUTENBHBIE TPHUOOPHI, KOMIIBIOTEPHBIE AATUUKH.

Paznen 2. Mexanuka

Tema 1. Kunemaruka

Mexanudeckoe nBwkKeHHE. OTHOCHTEIBHOCTh MEXaHWYECKOTo JABWkeHus. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpPOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE
MaTepHaIbHON TOYKH, WX MPOEKIMU Ha OCHU CUCTEMBbI KOOpauHAT. CII0OKEHHE MepeMEICHU 1
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJWHEHHOE NBIKEHUE. [ 'paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, TYTH U NIEPEMEIICHUS MATEPUATBHON TOYKH OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHrue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBwxkeHue. J[[BwkeHHe MaTepHalbHOM TOYKMA M0 OKPYKHOCTH C
MOCTOSTHHOM MO MOJIYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEMHAsA ckopocTh. [lepuoa u yactora
oOpatenus. LleHTpocTpeMuTENbHOE YCKOPEHUE.

TexHnueckre ycTpoucTBa U MPAKTUYECKOE IPUMEHEHHE: CITIUIOMETD, IBUKEHUE CHAPSIOB,
LIETTHbIE U PEMEHHBIE MTEPEAAYN.

JeMoHCTparmu

Mogenb cucteMsbl OTCUETA, UILUTFOCTPALIMS KUHEMAaTUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpazoBanue IBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tapenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue aBrxeHus Tena, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPHU30HTAJIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaCHHUS.

Hamnpagnenue ckopocTH py JBUKEHUHU 1O OKPY>KHOCTH.

Y4eHUueCcKui IKCIIEPUMEHT, JIa0opaTOpHbIe PabOThI

N3yuenne HepaBHOMEPHOTO ABUKEHUS C LIEJIbIO ONPEIEIICHUS] MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLICHHS MEXKY YTSIMU, IPOHACHHBIMH TEJIOM 3a I10CJIE10BATEbHbIE
paBHbIE IMIPOMEKYTKM BPEMEHM IPU PABHOYCKOPEHHOM JABMKEHUU C HAYaJIbHON CKOPOCTHIO,
PaBHOM HYJIIO.

N3yuenune nBUKEHUS MIApUKa B BI3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipunnun otHocurensHOCTH 'anuiies. [lepsoii 3akoH HproToHa. MHEpIManbHbIE CHCTEMBI
OTCYETA.

Macca tena. Cuna. IlpuHumn cynepnosunuu cuwil. Bropoit 3akoH Herorona miis
MaTepuanbHOM TOUKHU. TpeTuid 3akoH HproTOHA /1711 MaTepUaIbHbIX TOYEK.

3akoH BceMupHoro Tsarotenus. Cuna tskectu. [lepBasi kocMuueckasi CKOPOCTb.

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



Tpenue. Buabl Tpenus (1mokosi, CkoJibkeHus, kauenus). Cuna tpenus. Cyxoe tpenue. Cuia
TPEHUSI CKOJIbKEHUS U cuiia TpeHus nokos. Kosdounuent tpenus. Cuiia CONpoTUBICHUS MPH
JBUKEHUU TeJa B )KUAKOCTH WIIM rase.

[ToctynaTensHOE U BpallaTeIbHOE JBIKEHHE a0COIIOTHO TBEPJIOTO TeEa.

MOMEHT CHJIBI OTHOCUTENBHO OCH BpaueHus. [liieqo cuiibl. Y ciioBUs paBHOBECHS TBEPAOTO
Tena.

Texnuueckne yCTpoiiCTBA M MPAKTUUYECKOE INPUMEHEHHUE: MOIIIMITHUKY, JIBUKEHUE
HCKYCCTBEHHBIX CITYTHHKOB.

JlemoHCcTpanmu

SIBrienne nHepLUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoit 3akon HeroTona.

Nsmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT AepOpMaIuH.

HeBecomocTts. Bec Tena rnpu yCKOpEHHOM NOABEME U MMAJICHUU.

CpaBHeHHUE CUJT TPEHUS TIOKOSI, KAUYEHUS U CKOJIbKEHUS.

VYcnosust paBHOBecHs TBEPAOTO Tesa. Bupl paBHOBECHS.

Y4eHnuecKkui IKCIIepUMEHT, J1abopaTOpHbIE PabOThI

N3ydenue nBuxenust Opycka o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYXHUHE U PE3UHOBOM
obpasrie, oT ux aedopmariiu.

HccnenoBanue ycioBuil paBHOBECHs TBEPAOIO Tella, UMEIOIIETO OCh BPAILlEHUSI.

Tema 3. 3aKOHBI COXpaHEHHUS B MEXaHUKE

Nmmynsc MaTepualibHON TOYKH (TeJa), CUCTEMbl MaTepUaIbHBIX ToueK. MIMIynbc cuiibl 1
M3MEHEHNE UMITYJIbCA TeJla. 3aKOH COXPAHEHUS UMITyJIbca. PeakTHBHOE NBHKEHUE.

Pabota crnpl. MOIIHOCTE CHJIBL.

Kunernveckast 2Hepruss MaTepuaibHOW TOYKH. TeopemMa 00 M3MEHEHHH KHHETHYECKOM
SHEPrUH.

[ToTennmanpHas sueprus. [loTeHnuansHas 3Heprus ynpyro ae(GopMupoBaHHOM MPYKUHBIL.
[ToTennmanpHas 3Heprus Tejaa BOIM3U NOBEPXHOCTH 3eMIIH.

[loTeHnmanpHple W HENOTEHIUANbHbIE CHIIBL. CBsI3b PabOTHl HEMOTEHIUAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUS MEXaHUYECKON IHEPrUH.

VYrpyrue u Heylpyrue CTOJKHOBEHHUS.

TexHnueckne ycTpoNCTBAa U NMPAKTHYECKOE NMPUMEHEHHE: BOJOMET, KOIEP, MPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

JemoHcTpanuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE nBMXKEHUE.

[lepexo moTeHIMATBHONM SHEPTUU B KHHETHUECKYIO U OOPATHO.

Y4eHUuecKui IKCIIEPUMEHT, JIa0opaTOpHbIe PabOThI

N3yuenne aOGCOIIOTHO HEYNPYroro yaapa C TOMOLIbIO JBYX OJMHAKOBBIX HHTSHBIX
MasTHUKOB.

UccnenoBanue cBsi3u pabOThl CHIBI C M3MEHEHHEM MEXaHMYEeCKOW JHEpPruM Tella Ha
MIpUMEpPE PACTSHKEHUS] PE3UHOBOTO XKI'yTa.

Paznen 3. MonekynsapHas pu3uka u TepMOIMHAMUKA

Tema 1. OCHOBBI MOJEKYISPHO-KMHETUYECKONW TEOPUH

OcCHOBHBIE NOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUHU U UX ONBITHOE 000CHOBaHHUE.
BbpoynoBckoe nsmxkenue. Auddysus. Xapakrep ABMKEHUS U B3aUMOJICHCTBUS YAaCTHIL BEIIECTBA.



Mojenu cTpoeHHs Ta30B, KUAKOCTEH 1 TBEPIBIX T U 00bICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
9THX Mojenei. Macca u pazmepsl MoJiekyi. KonnuectBo Bemectsa. [loctosinnas ABorapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. llkana remneparyp Llenbcus.

Mopnens uaeanbHoro rasa. OCHOBHOE ypaBHEHUE MOJIEKYJISPHO-KUHETUYECKONH TEOPHH
uaeanpHOro rasza. AOCOJIIOTHasg TeMmIeparypa Kak Mepa CpelHell KHHETHMYECKOM >SHepruu
TEIUIOBOTO ABWKEHUS yacTull rasa. [llkana remnepatyp KenbBrHa. ['a30BbIe 3aKOHBI. Y paBHEHHUE
MenneneeBa—Knaneiipona. 3akon Jlamprona. M3ompoieccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BellecTBa. ['paduyeckoe mnpeacTraBieHUE M30MPOLIECCOB: M30TEPMa, H30X0pa,
n3ooapa.

TexHudeckune yCTpOHCTBa M MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

JlemoHCcTpanmu

OneIThl, [OKa3bIBAIOIIME JUCKPETHOE CTPOEHME BellecTBa, (Gotorpaduu  MOJEKYI
OPraHNYEeCKUX COCTMHECHUH.

OneIThl 10 AUPPY3UN KUIKOCTEN U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKCHHUSI.

Monens onbita LlTepHa.

OnbIThI, TOKa3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOJCHCTBHSL.

Monens, WUTIOCTpUPYIOLIasi IPUPOLY JaBJICHUS ra3a Ha CTEHKH COCY/a.

OnbIThI, MJUTFOCTPUPYIOIINE YPaBHEHHUE COCTOSHUS UAEAILHOTO ra3a, H30MpOIIECChI.

Y4eHnuecKkui IKCIIepPUMEHT, J1abopaTOpHbIE PabOThI

Ompenenenne Macchl BO3JyXa B KJIACCHOW KOMHAT€ Ha OCHOBE H3MepeHuH o00béMa
KOMHATBI, JaBJICHUS U TEMIIepaTyphl BO3/IyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMu COCTOSTHUS pa3peKeHHOTO Tasa.

Tema 2. OCHOBBI TEPMOAMHAMUKHU

TepMmoauHamuyeckass cucrema. BHyTpeHHsASI >HEprusi TEPMOAMHAMHYECKONH CHUCTEMBI U
crioco6Ob! e€ m3meHeHus. KonndyecTBo TemioTsl U pabora. BHyTpeHHss sHeprus 0JHOATOMHOTO
WJeaNbHOTO Ta3a. Buael Teronepenayu: TEMIONPOBOAHOCTh, KOHBEKIUS, U3JTydEHUE. Y JIeNIbHAs
TEITOEMKOCTD BelecTBa. KolnuecTBo TEMIOTHI IpH TEIUIONEepeaaye.

[Tonsatue 00 ammabGatHOM Tmporiecce. [lepBbIii 3akOH TepMoauHaMHKH. [IpuMmeHeHHE
MIepBOro 3aKOHa TEPMOIUHAMUKY K u3omnponeccam. I paduyeckas untepnperanus paboThl rasa.

Bropoii 3akon TepMoanHaMuku. HeoOpaTuMocTh Mpo1ieccoB B MPUPOIE.

TemnoBeie Mamuubl. [IpuHnune! qeiicTBus TemaoBbix MamuH. [IpeoOpasoBanust sHepruu B
TeroBbIX MamuHax. KoaddumuenT nmoneznoro aeicTeus TemioBoi mamuHbl. [{ukin KapHo u ero
KO3 (GUIIMEHT MOJIE3HOTO JEHCTBUS. DKOJIOTHUECKUE TPOOIEMbI TEIII0IHEPTETHKH.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHE: JIBUraTelb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOJUIbHUK, KOHTUIIHOHED.

JemoHcTpanuu

N3meHenne BHYTpPEHHEW SHEpPruM Teja MPHU COBEPIICHUU pabOThI: BBUIET MPOOKH U3
OYTBLJIKH MO JCMCTBHEM C)KAaTOTO BO3yXa, HarpeBaHue »pupa B JaTYHHOU TpyOKe MyTEM TPEHHS
(BUIICOAEMOHCTpAITHSA).

N3menenue BHyTpeHHEH sHEpruu (TemIepaTypbl) Tea Mpu Terionepeaaye.

OmnpIT 1o aguabaTHOMY PACHIUPEHUIO BO3/1yXa (OMBIT ¢ BO3AYIIHHIM OTHUBOM).

Monenu mapoBoii TypOUHBI, TBUTATEINsI BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATEIS.

VYdeHnueckuil 3KCIepuMeHT, J1abopaTopHble paboThI

N3mepenue yaenbHOM TeIIOEMKOCTH.

Tema 3. ArperatHeie cocTosiHuSA BemecTBa. Pa3oBble NEPEXOIbI

ITapooGpazoBanue u koHaeHcanus. Mcnapenue u kunenue. AGCOIIOTHAsS U OTHOCUTENIbHAS
BIIQXKHOCTh BO3Myxa. HackllmeHHbIN map. YaenbHas TemioTa mapooOpa3oBaHus. 3aBUCHMOCTh
TEMIIepaTypbl KUIIEHUS OT JaBICHUSI.



TBépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHM30TPOIHS CBOMCTB KPUCTAILIIOB.
XKunxue xpucramael. CoBpeMeHHble Marepuaibl. IlnaBnenue m kpucramnuzauus. Y aenpHas
TeruioTa miasiaeHus. Cydonumanus.

YpaBHEHHE TEIIOBOTO OanaHca.

TexHuueckre yCTpOWCTBa W IPAKTUYECKOE IPUMEHEHHUE: THIPOMETP U ICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUU MOJYYEHHS] COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHCJIE HAHOMATEPUAJIOB,
Y HAHOTEXHOJIOT M.

JlemoHCcTpanmu

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenue npu noHM>KEHHOM J1aBJICHUM.

CriocoObl I3MEpPEHUS BJIAKHOCTH.

Habnronenue HarpeBaHus 1 MJaBiIeHUs KPUCTAIIIMUYECKOTO BELIECTBA.

JleMoHcTpanusi KpUCTalIoB.

Y4eHnuecKkui IKCIIePUMEHT, J1abopaTOpHbIe PabOThI

N3mepenue 0THOCUTEIBHON BIQXKHOCTH BO3/1yXa.

Paznen 4. Dnexrpoaunamuka

Tewma 1. DnekrpocraTuka

DnekTpu3anusa Tel. OJEeKTpU4ecKuil 3apsan. JlBa BHAA SIEKTPUYECKUX 3apAJIOB.
[TpoBOAHMKH, AUDTIEKTPUKH U TIOTYIIPOBOAHUKN. 3aKOH COXPAHEHHS JJIEKTPUUECKOTO 3apsiia.

B3anmopeiicteue  3apspoB.  3akoH  Kymona. TodeuHBIl  3JIEKTpHYECKHMM  3apsfl.
Onexktpuueckoe mosie. Hanpsok€HHOCTh 3nexTpuueckoro mnoussd. [IpuHumn cynepro3uuuu
ANEKTPUYECKHUX MoJsiel. JINHUN Hanps>KEHHOCTHU AJIEKTPUUECKOTO MOJIS.

PaboTa cun sanektpocrarnueckoro notist. [Toreniman. PasHocts motennnanos. [IpoBoHUKH
Y JUDJIEKTPUKU B AJIEKTPOCTATUYECKOM MoJI€e. [nanekTpuueckas IpOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTPOEMKOCTh IIJIOCKOTO KOHJAEHCATOpa. DHEPTrus
3apsKEHHOTO KOHJIEHCATopa.

TexHnueckre yCTpOWCTBA M IPAKTHYECKOE IMPUMEHEHUE: 3JIEKTPOCKOM, 3IIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allliTa, 3a3eMJICHHE 3JEKTPONpHOOPOB, KOHAECHCATOP, KOMHUPOBAJIbHBIM
armapar, CTpyHHbIN PUHTEP.

JeMoHCTparmu

YCTpoHCTBO M IPUHIIUIT IEUCTBUA SJIEKTPOMETpA.

B3anmojelicTBre Ha3IEKTPU30BAHHBIX TEJL.

DIIEKTPUYECKOE TT0JIE 3aPSHKEHHBIX TEL.

[IpoBOAHMKH B 31EKTPOCTATHUECKOM MOJIE.

DNeKTpocTaTUYecKas 3aluTa.

JIMBIIeKTPUKY B 3JIEKTPOCTATUUYECKOM I10JIE.

3aBUCUMOCTB JIEKTPOEMKOCTH INIOCKOTO KOHAEHCATOpa OT IUIOIIA/IN TUIACTHH, PACCTOSHUS
MEKy HUMH U TU3JIEKTPUUECKON MPOHUILIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

Y4eHUuecKui IKCIIEPUMEHT, JIa0opaTOpHbIe PabOThI

N3mepenue 31ekTpoEMKOCTH KOHAEHCATOPA.

Tema 2. ITocTOSIHHBIN 27IEKTPUYECKUNA TOK. TOKM B Pa3IMUHBIX Cpefax

DNEeKTPUYECKUN TOK. YCJIOBUS CYIIECTBOBAHHUS 3JIEKTPUUECKOTO TOKa. MICTOUHMKH TOKa.
Cuna Toka. [IoCcTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i ydacTka 1enu.

DneKTpUYecKoe COIIPOTHBJIICHUE. VY nenpHOE CONIPOTHUBIICHUE BEIECTBA.
[TocnenoBarenbHOE, NapaIeIbHOE, CMEUIAHHOE COEUHEHNE TPOBOTHUKOB.

PaGora snexrpuyeckoro Toka. 3akoH J[xoymns—JleHia. MOMIHOCTH SIEKTPUUECKOTO TOKA.

DNEeKTPOABMKYILAs CHJIA U BHYTPEHHEE CONIPOTUBIIEHUE UCTOUHHUKA TOKA. 3akOoH Oma Juist
MOJTHOM (3aMKHYTO#) 2ekTpuyeckoil nenu. KopoTkoe 3amMbIkaHue.



DneKTpOHHas IPOBOAUMOCTh TBEPABIX METAJUIOB. 3aBUCHMOCTb COIIPOTUBIIEHUS METAJIIOB
oT TeMueparypsl. CBEpXIPOBOAUMOCTb.

OnexTpuueckuii TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[omynpoBognuku. CoOCTBEHHAass W NpPHUMECHAs MPOBOAUMOCTH MOJYIPOBOJIHUKOB.
CaoiictBa p—Nn-nepexona. ITomyrnpoBoiHUKOBbIE IPUOOPBHI.

DOneKTpUYecKuii TOK B pPacTBOpPAX U paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOJUTUYECKAs
JUCCOITHAIUS. DIEKTPOJIN3.

DnexTpuueckuil Tok B razax. CaMOCTOSITENIbHBIM U HECAMOCTOATEIbHBIN pa3psa. MoHus.
IIna3ma.

TexHuueckue ycTpoiicTBa U MPaKTUUECKOE IPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
HUCTOYHUKUA TOKA, DJIEKTPOHArpeBaTeiIbHbIE NPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHUBIICHUS, BaKyyMHBIH  JMOJ, TEPMUCTOPI U  (POTOPE3UCTOPHI,
MOJIYIPOBOAHUKOBBIN U0/, TaJIbBAaHUKA.

JlemoHCcTpanmu

N3mepenue cuiibl TOKa U HANPSOKEHMSL.

3aBUCUMOCTh CONPOTHUBJICHUS UWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAAN
MONIEPEYHOT0 CEYEHUs U MaTepuaa.

CMmeniaHHO€ cOeTMHEHUE POBOTHUKOB.

[Ipssmoe m3MepeHune sneKTpoABMKyIerd cuiibl. KopoTkoe 3aMblkaHME TaJbBaHUYECKOTO
3JIEMEHTA U OLIEHKAa BHYTPEHHETO COMPOTHUBIICHUS.

3aBUCHUMOCTh COMPOTHBIIEHHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTD AIIEKTPOJIUTOB.

HckpoBoii pa3psa ¥ NpOBOAUMOCTB BO3AYXa.

OaHOCTOPOHHSIA MPOBOIUMOCTD JHOJA.

Y4yeHnYeCKuil IKCIIEPUMEHT, JTaO0OpaTOPHBIC PAOOTHI

N3ydyeHne cMEIaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenne 31eKTpoABHKYIIEH CHIIBI HICTOYHUKA TOKA U €70 BHYTPEHHETO COIIPOTUBIICHHUS.

HaGnronenue anexkTponusa.

MexnpenMeTHbIE CBSI3U

N3yuenune kypca ¢usuku 6a3zoBoro ypoBHsS B 10 kiacce OCyLIECTBISETCS C y4ETOM
CoJiepKaTeNbHbIX MEKIIPEIMETHBIX CBsi3el € KypcaMM MaTeMaTUKH, OWOJIOTHH, XHMUH,
reorpauu U TEXHOJIOTHH.

MexnpeaMeTHbIE MOHATHS, CBSA3aHHBIE C H3YYEHHEM METOJOB HAy4yHOTO IO3HAHUS:
sBJICHHE, HAy4HbIM (akr, rumoresa, (uznyeckas BeIUYMHA, 3aKOH, TEOpUs, HaOIIOIEHHeE,
9KCIEPUMEHT, MOJIEIMPOBAHUE, MOEIIb, U3MEPEHUE.

MaremaTuka: pelieHlue CUCTeMbl ypaBHEHUH, JUHeNHHas QyHKuMs, napabona, runepbouia,
uX rpaduku ¥ cBOMCTBA, TPUTOHOMETPUUYECKHE (PYHKIMH: CHHYC, KOCUHYC, TAHT€HC, KOTaHI'€HC,
OCHOBHO€ TPUIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl M HX IPOEKIHMH Ha OCH KOOpJMUHAT,
CII0)KEHHE BEKTOPOB.

buosorus: MmexaHuueckoe JBMXKEHUE B JKUBOM Ipupoje, 1uddysus, ocMoc, TenaooOMeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIauH, TEIJIOBOE PABHOBECHUE), SIEKTPUUECKUE SIBICHUS B
JKUBOU IIPUPOLE.

XUMHS: JUCKPETHOE CTPOCHUE BEUIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TN, XUAKOCTEH U Ta30B, IEKTPUYECKHUE
CBOMCTBA METAJUIOB, 3JIEKTPOJIUTHYECKAS JUCCOLUALNS, FaIbBaHUKA.

I'eorpadusi: BIaxXxHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonorus: npeobpazoBaHue JBIKEHUH C HCIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TE€XHUKE, MOJIIMIIHUKY, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS UMIyJIbCa B TEXHHUKE (pakera,
BOJAOMET W JIpyrue), JBUTATeNb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBON
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTMH MOJIyYEHUSI COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHCIIE
HAaHOMATEpUAJIIOB, W  HAHOTEXHOJIOTMH,  DJJEKTPOCTAaTHYECKas  3aIluTa,  3a3€MJICHHE



ANIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIM TNPHUHTEP, AJIEKTPOHArpeBaTeibHBIE MPHOOPHI,
JIEKTPOOCBETUTENbHBIE IPUOOPBIL, TAJIbBAHUKA.

11 KITACC

Pazgen 4. DnexrpoaunamMuka

Tema 3. MarnuTtHOE noJ1€. DJIEKTPOMarHuTHasi UHYKIIHUS

[ToctostHHbIE MarHuThl. B3auMoaeicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe IOJI€.
Bekrop marauTHOM MHAYKUMH. [IpyHIMI Cyniepno3uuyy MarHUTHBIX 10JIEHW. JIMHUKM MarHUTHOM
nHaykuuu. KapTuHa TuHUN MarHUTHOW MHAYKLUY 0JIE HOCTOSTHHBIX MarHUTOB.

MaruutHoe 1oJjie MpoBOAHMKA ¢ TOKOM. KapTuHa nMHMA MHIYKIMM MarHUTHOTO MOJIS
JUIMHHOTO TIPSIMOTO IIPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO ITPOBOJHHKA, KATYIIKH C TOKOM.
OmneIiT Opcrena. BzaumoaeiicTBre MPOBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOAYJb U HallpaBJICHUE.

Cuna Jlopenna, e€ MoOaynb W HampaBjieHue. JIBWKeHWE 3apsHKEHHOM 4YacTUIBI B
OJIHOPOJHOM MarHuTHoM mnouie. Pabota cuiiel Jlopenma.

SIBneHue DIIEKTPOMArHUTHOM MHAYKUMH. [IOTOK BEKTOpa MarHUTHOW HWHIYKIUH.
DIEeKTpOABMKYIIAS CHJIa MHAYKIIMU. 3aKOH 3JIEKTpOMarHuTHOW nHaykuun dapanes.

BuxpeBoe anekTpudeckoe moJie. DJIEKTPOABHKYIIAS CHJAa WHAYKIUU B IPOBOJHUKE,
JBHKYILIEMCS] IOCTYNATENIBHO B OJTHOPOJHOM MarHATHOM ITOJIE.

[IpaBuito Jlenna.

NHayKTUBHOCTB. fIBI€HNE CAMOMHAYKIIUU. DJIEKTPOABMKYILAS CUIIa CAMOUHIYKIIUH.

DHeprust MarHUTHOTO TOJISl KaTYLIKH C TOKOM.

DIJIEKTPOMArHuTHOE MOJIE.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE TNPUMEHEHHWE: TOCTOSHHBIE MAarHUTHI,
AIEKTPOMArHMTBHI, 3JIEKTPOJBUTATENb, YCKOPUTEIIN AIEMEHTAPHBIX YaCTHUILl, MHIYKIUOHHAsS [1E€Yb.

JeMoHCTparmu

OnbIT OpcTena.

OTKIIOHEHHE AIEKTPOHHOIO ITy4YKa MarHUTHBIM I1OJIEM.

JIHUY MHIYKIMYU MarHUTHOTO TOJIAL.

B3anmopelicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amrepa.

JenictBue cuibl JIopeHIa Ha HOHBI 3JIEKTPOJIUTA.

SIBneHue AIEKTPOMArHUTHOM UHAYKIIUH.

[IpaBuio Jlenna.

3aBUCHUMOCTD 3JIEKTPOABUKYLIEH CHIIBI UHIAYKIIMU OT CKOPOCTHM M3MEHEHHS] MarHUTHOTO
MOTOKA.

SIBneHne caMOMHIYKIUH.

Y4eHUueCcKuil IKCIIEPUMEHT, JIa0opaTOpHbIe PabOThI

N3yueHne MarHuTHOTO MOJI KaTYIIKUA C TOKOM.

HccnenoBanue AeCTBUSA MOCTOSIHHOTO MarHuTa Ha PaMKy C TOKOM.

HccnenoBanue sBiICHNS 2IEKTPOMarHUTHOM MHTKIIMH.

Pasnen 5. KosebaHusa 1 BOJIHBI

Tema 1. Mexanuueckue u 3EKTPOMArHUTHbIE KOIeOaHMs

KonebarenbHast cucrema. CBoOOIHBIE MexXaHHuUeckue Kkonebanusa. [‘apMoHHMueckue
konebanus. Ilepuon, dwacrora, ammautyga U (asa koneOanuil. [IpyXKMHHBII MasTHUK.
Matematuueckuii MaATHUK. Y paBHEHHE rapMOHUYECKUX KoseOanuii. [IpeBpariienre sHepruu npu
TapMOHUYECKHUX KOJIeOaHMSIX.

Konebarenbupiit  koHTYp. CBOOOIHBIE JIEKTPOMAarHUTHBIE KOJEOAaHUS B HACATHHOM
KojeOaTeIbHOM KOHType. AHAJOTUS MEXIy MEXaHWYeCKUMU M DIIEKTPOMATrHUTHBIMU



konebanuamu. @opmyna TomcoHa. 3aKOH COXpaHEHMS SHEPrUU B HICATLHOM KojeOaTeIbHOM
KOHTYPE.

[IpencraBnenue o 3aryxaromux KojeOaHUsAX. BbIHYX/IEHHbIE MEXaHMUYECKUE KOJIeOaHusI.
Pe3onanc. Beinyx1eHHBIC JIEKTPOMAarHUTHBIE KOJIEOaHNUS.

[lepemennbiii Tok. CuHYCOMAAIbHBIA NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUIMTY/IHOE U IEHCTBYIOIIEE 3HAUYEHUE CUIIbI TOKA U HAIIPSHKEHHUS.

Tpanchopmarop. IIpomsBoacTBo, mepemadya W MOTPEOJICHUE DIEKTPHUSCKOH SHEPTHH.
DKOJIOTUYECKHE PUCKH TpU MPOU3BOJACTBE AJeKTpod3Hepruu. KynbTypa wucnoiab3oBaHUSA
AJIEKTPOIHEPTUU B [TOBCEHEBHOM KU3HMU.

TexHuueckue yCTPOMCTBA M INPAKTHYECKOE IPUMEHEHME: DJIEKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JIMHUU 3JIEKTpoIepeiad.

JlemoHCcTpanmu

HccnenoBanue napamMeTpoB KosieOaTeIbHON CUCTEMBI (IIPYKUHHBINA WM MaTeMaTHYeCKUn
MasITHUK).

HaGnronenue 3aryxarommx Kojie0aHu.

NccnenoBanue cBOMCTB BBIHYX/IEHHBIX KOJI€OaHUH.

HaGnronenue pesonanca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJIeOaHusI.

OcmwnorpaMmsl — (3aBUCMMOCTH  CHJIBI TOKa U HAmpsOKEHUS OT BPEMEHH) s
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc mpu mociienoBaTeIbHOM COEAMHEHUH PE3UCTOpa, KaTYIIKW WHIYKTUBHOCTH U
KOHJIEHCATOpA.

Monenb TMHUY 3JIEKTPOIepelauH.

Y4yeHn4ecKuil IKCIIEpUMEHT, JTa00paTOpHbIE pabOTHI

HccnenoBanue 3aBUCUMOCTH IIepUOJia MaJbIX KOJIeOaHUi Ipy3a Ha HUTH OT JUIMHBI HUTU U
Maccsl rpysa.

HccnenoBanne NEpeMEHHOrO0 TOKAa B LENM W3 IOCIEAOBATEIbHO COCIUHEHHBIX
KOHJICHCATOPA, KaTylIK! U PE3UCTOPA.

Tema 2. MexaHU4Y€CKUE U SJIEKTPOMArHUTHHIE BOJTHBI

MexaHn4yeckue BOJIHBI, yCI0BHs pacnpocTtpanenus. llepuon. CkopocTs pacipocTpaHeHus
u janvHa BoaHbl. [lomepeunble W IpoosbHblE BOJIHBL. MHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBMS M3IIy4CHMS JJICKTPOMAarHUTHBIX BOJIH. B3anmHas
opueHTalus BekTopoB E, B, V B anexkTpomarHuTHOM BosiHe. CBOMCTBA 2JIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, [pelloMJIeHHe, moJjspu3auus, audpaxuus, uHTepdpepeHuus. CKopocTh
JIEKTPOMArHUTHBIX BOJIH.

[Ilkana 3€KTpOMAarHUTHBIX BOJIH. [IpMEHEHME 2JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHUMNIB paguocBs3u U TeneBuacHus. Paguonokanms.

DNEKTPOMAarHUTHOE 3arpsA3HEHUE OKPY)KAIOIIEH CPENbI.

TexHudeckne ycTpocTBa M NPAKTUYECKOE NMPUMEHEHHUE: MY3bIKAJIbHBIE MHCTPYMEHTHI,
yIABTPa3BYKOBasi AMATHOCTHKA B TEXHUKE W MEAMLIMHE, panap, paauoONpUEMHUK, TEJIEBH30D,
anTeHHa, Tenedon, CBU-neus.

JeMoHcTpanyuun

OO6pa3oBaHue U paclpoCTpaHEHHUE MOMIEPEYHBIX U MTPOJOIBHBIX BOJIH.

Konebuomieecs: Teno Kak HCTOYHHK 3BYKa.

HaGnronenue oTpaxeHus U MPENOMIICHUS MEXaHUUECKUX BOJIH.

Habnronenue unrepdepeHunu 1 qudpakiiui MEXaHHYeCKUX BOJTH.

3BYKOBOM PE30HAHC.



HaGnronenue CBS3M TPOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYJOW M YacTOTOMN
KOJIEOaHU.

HccnenoBanue  CBOMCTB — 3JIEKTPOMAarHUTHBIX — BOJIH:  OTPaKEHHUE,  IPEJIOMIICHHE,
noJisipu3anus, 1uppakuus, HHTepPepeHus.

Tema 3. Ontuka

I'eomerpuueckas ontuka. [IpsmonnneiiHoe pacipocTpaHeHHE CBETa B OJHOPOJHON cpejie.
JIyud cBeta. ToYeUHBIN UCTOYHUK CBETA.

Otpaxxenue cBeTa. 3aKOHbBl OTpaxeHHUs cBeTa. [locTpoeHue H300pakeHUN B IIOCKOM
3epKaje.

[Ipenomiienne cBera. 3akOHBI MpeJIOMIICHHUS CBeTa. AOCONIOTHBIM  TMOKa3aTesb
npenomwiienus. llonHoe BHyTpeHHee oTpakeHue. lIpenenbHbIl yroja MHOJHOIO BHYTPEHHETO
OTpaKECHHUS.

Hucnepcus ceeta. CioxkHblil cocTaB 6enoro ceta. L{Ber.

Cobuparonue u paccewBarolive JHH3bL. ToHKas JuH3a. POKYyCHOE pacCcTOsHUE U
ONTHYECKas cujia TOHKOU JMH3bIL. [locTpoeHne n3o0pakxeHuii B COOMPAIOIINX U PACCEUBAIOLINX
nuH3ax. PopMyia TOHKOW JMH3BL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKON ONITHKH.

BomnoBas omntuka. WHTepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HaOJI0IEHUS] MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTHUHE OT JBYX CHH(]A3HBIX
KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakuust cBera. [udpakuuonnas pemérka. YcinoBue HaOMIOAEHHSI TIIaBHBIX
MaKCHMYMOB IIpH MaIeHUU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKINOHHYIO PEIIETKY.

[Tonspuzanusa ceera.

Texnuueckue ycTpoWcTBa W MpPaKTHUECKOE MPUMEHEHHE: OYKH, Jyma, (oToarnmapar,
MIPOEKIIMOHHBIN anmnapat, MUKPOCKOTI, TEJIECKOI, BOJIOKOHHAs ONTUKA, TU(PaKIIMOHHAS PEeIIETKA,
TIOJISIPOU .

JeMoHCTparmu

[IpsimonuHeliHOE pacnpoCTpaHEHUE, OTPAKEHUE M MpesioMiieHHe cBeTa. OnTuyeckue
MPUOOPHI.

[TonHoe BHyTpeHHEe oTpaxeHue. MoJienb CBETOBOIA.

HccnenoBanue cBONCTB M300paykKeHUH B JIMH3AX.

Monenu MUKpOCKOTIa, TEIEeCKOTIa.

Ha6mronenue nnrepdepeHiiuy crera.

Ha6mronenue qudpaknum cBera.

Habmronenue nucnepcun cBera.

[TonyueHue ciekTpa ¢ HOMOMIBIO MPU3MBI.

[Tonyuenue cnekTpa ¢ TOMOIIBIO AUPPAKIIUOHHON PEIIETKH.

Habmronenue nonspusanuu cBera.

Y4eHUueCcKuil IKCIIEPUMEHT, JIa0opaTOpHbIe PabOThI

N3mepenue nokazaTens IpeIoMIICHUS CTEKIIA.

HccnenoBanue cBOWCTB M300pakeHUI B JTMH3aX.

HaGnronenue nucnepcuu cBeta.

Pazgen 6. OCHOBBI clieUaIbHON TEOPUU OTHOCUTEIBHOCTH

['panuubl NPUMEHMMOCTH KIIACCUYECKOM MeXaHWKH. [locTynmarel cnenuanbHOU TEOpUH
OTHOCUTEIIBHOCTH: HHBAapUAaHTHOCTb MOJYJS CKOPOCTH CBE€Ta B BaKyyme, NPUHLMUI
OTHOCHTEIBHOCTH DHHIITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMeJIEHHE BPEMEHU U COKPAILEHUE JUTUHBI.

DHeprusi U UMIYJbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl ¢ SHEPTUEHN U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTUsl TOKOSL.



Paznen 7. KBanTtoBas ¢uzuka

Tema 1. DnemMeHThI KBaHTOBOM ONTUKHU

®otonbl. ®opmyna Ilnanka cBsi3u sHepruu GOTOHA C €r0 YACTOTON. DHEPTHSI U UMITYIIbC
¢doToHa.

Otkpeitie u wuccnenpoBanue (oroadpdexra. Ombiter A. T. CroneroBa. 3aKoHBI
dorodddekra. Ypasuenue DitHmeitna aist porodddexra. «KpacHas rpanunay dpororddekra.

Hasnenue ceera. Onbith [1. H. JIeGenena.

XHUMHYECKOE IEHCTBUE CBETA.

TexHuueckne ycTpOHCTBAa W TMPAKTHYECKOE NpUMEHEHHue: (oTorneMeHT, (OTOTaTUHK,
COJIHEYHast OaTapesi, CBETOIHOI.

JlemoHCcTpanmu

®oTo3(h(PexT Ha yCTaHOBKE C IIMHKOBOMU TMJIACTHHOM.

HccnenoBanue 3ak0HOB BHELIHETO POTOIPPEKTa.

Ceeroauo.

Conneunas Garapes.

Tewma 2. Ctpoenue atroma

Mogens aroma Tomcona. Ombitel Pesepdopra nmo paccesuuto o -yactuil. I[lmanerapHas
mozens aroma. [loctymnatel bopa. M3nyuenue u norsouienne GOTOHOB MpU MEPEX0je aroma ¢
OJIHOTO YPOBHSI SHEPTHUH Ha Ipyroil. Buasl cnektpoB. CekTp ypOBHEN 3HEPIUU aTOMa BOJIOPO/1A.

BonnHoBgbIe cBOMcTBa yacTull. BosHel ne bpoitnsa. KoprnyckyasipHO-BOJIHOBOM Tyann3M.

CrioHTaHHOE U BBIHYXJICHHOE U3TTyYCHHUE.

TexHuueckre yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHWE: CHEKTpPAJbHbIA aHaJINu3
(criekTpockoM), Ja3ep, KBAHTOBBIA KOMITBIOTED.

JleMoHCTparmu

Mogenb omnbiTa Pezepdopna.

Omnpenenenre JJIMHBI BOJHBI J1a3epa.

HaGnronenne nuHeHvYaThIX CIIEKTPOB U3TyICHUS.

Jlazep.

Y4yeHn4ecKuil IKCIIEpUMEHT, JTab0OpaTOpHbIE pabOTHI

HaGnronenue nuHeH4aToro CrexkTpa.

Tema 3. AToMHOE SApO

DKCIepUMEHTHI, JOKA3bIBAIOIIHNE CII0KHOCTh CTPOCHUS siipa. OTKPBITUE PATMOAKTUBHOCTH.
OmnsiTel Pesepdopna no onpeneneHuIo coctaBa paaAloakTUBHOTO u3inydyeHus. ColicTBa anbda-,
Oera-, raMMa-u3nydeHus. BiusHue painoakTUBHOCTHU Ha >KUBbIE OPraHU3MBI.

OTtkpeITHE TIPOTOHA M HeWTpoHa. HykioHHas monaens siapa I'eitzendepra—Banenko. 3apsi
sanpa. MaccoBoe gucio siapa. M30Tomnsl.

Anbda-pacnaa. DNEKTPOHHBIA U MO3UTPOHHBIA Oera-pacman. ['amma-mznydenue. 3akoH
PaZOaKTUBHOTO pacmaja.

DHeprus CBA3U HYKJIOHOB B sifipe. SnepHbie cumbl. Jledekt macchl sipa.

Snepusie peakiuu. [lenenue u cCUHTE3 siep.

SAnepubiii  peaktop. TepmosimepHsiii cuHTe3. IIpoOreMbl W TEPCHEKTHUBBI  SACPHOMN
SHEPreTUKU. JKOJIOTHUECKUE ACTIEKTBI SIAEPHOMN SHEPIEeTUKH.

OnemeHTapHble YacTULBI. OTKPBITHE O3UTPOHA.

Mertoab! HAOIIOEHNS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUI.

dyHnameHTaIbHbIE B3auMoeicTBus. EAMHCTBO pu3ndeckoit KapTHHBI MUpa.

TexHuyeckue ycTpoHCTBa M NPAKTHUECKOE NMPUMEHEHHWE: A03MMETp, Kamepa BuibcoHa,
SJICpHBINA peakTop, aToMHasi bomoa.

JlemoHcTpanyu

Cu€TunK HOHU3UPYIOUINX YACTHII.

YdeHnuecKuil 3KCIepuMEeHT, 1abopaTOpHbIe pabOThI

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusm).



Paznen 8. DneMeHTh acCTpOHOMHUU M aCTPOPU3UKU

Oranel pa3BuTUs actpoHomu. [IpukiiagHoe 1 MUPOBO33pEHYECKOE 3HAUEHUE ACTPOHOMUU.

Bun 3Bé3ar0r0 Heba. Co3Be3ausi, spKue 3BE3/IbI, IUIAHETHI, UX BUTUMOEC JTBUKCHHE.

ConneuHnas cucrema.

Connue. ConneuyHass akTuBHOCTb. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, UX
OCHOBHBIE XapaKTEpUCTUKH. /[narpamma «CHeKTpajbHbIN KJIACC — CBETUMOCTDY. 3BE3/1bl IIIaBHOM
[IOCJIEIOBATEILHOCTA.  3aBUCHUMOCTh  «Macca —  CBETMMOCTbY» JUIsl  3BE37  TJIaBHOM
nocienoBareabHocTU.  BHyTpeHHee crpoeHue 3BE31. CoBpeMEHHbIE IPEACTABICHUS O
MIPOUCXOXKACHUU U 3BoJronu CoJlHIIa U 3BE3/1. DTambl KU3HU 3BE3L.

Mnieunsiii [TyTs — Hamra I"'anaktuka. [lonoxxenne u neuxkenne Coinnua B ['anaktuke. Turbl
rajiakTuk. PajmoranakTuky u kBa3apbl. YEpHbIE bIPHI B SApax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6na. Pasberanue ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3nmydeHue.

MacmrabHas ctpykTrypa Beenennoil. Meraranaktuka.

Hepewénneie npoOieMbl acTpOHOMUH.

VYyennueckue HaOIOJCHUS

Habmonenust HeBOOPYKEHHBIM I1a30M C UCHOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUI OTIpeJIeNIeHUs TOJI0XKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOro noaymapus u ipKue 3BE3/IbI.

Habmonenus B teneckon Jlynsl, maner, Mneunoro Ilyrtu.

O6o0061maroniee NOBTOPEHHE

Ponp ¢u3uku w acTpOHOMHM B IKOHOMHYECKOW, TEXHOJOTUYECKOW, COIMAIIBHOW U
3THYECKOH cepax AesTeIbHOCTH YeI0BEKa, poJib U MECTO (PU3UKU U ACTPOHOMHUU B COBPEMEHHOM
HaydHOW KapTHHE MHpa, poJib (u3nyeckodl Teopun B (OPMHPOBAHWU TIPEACTABICHHUN O
(bU3UYEeCKON KapTHHE MHpa, MECTO (PU3MYECKON KapTUHBI MUpa B 00IIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NPEACTABICHUI O MIPUPOJIE.

MexnpenMeTHbIE CBSI3U

N3yuenne kxypca ¢uzmku 06a3oBoro ypoBHS B 11 Kimacce OCymecTBISETCS € y4ETOM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBsA3€M € KypcaMH MaTeMaTUKH, OHOJIOTUH, XUMHUH,
reorpauu ¥ TEXHOJOTHUH.

MexnpeaMeTHbIEe TMOHSTHS, CBS3aHHbIE C W3Y4YEHHEM METOJI0OB HAy4yHOTO MO3HAHUS:
SBJICHUE, HAy4yHbId (akT, rumoresa, (Qu3uyeckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIO/EHUE,
AKCIEPUMEHT, MOJICJIUPOBAHHIE, MOJIEIIb, U3MEPEHUE.

Martemaruka: pelieHHe CHUCTEMbl YpPaBHEHU, TPUTOHOMETpHUYECKHE (YHKIHMH: CUHYC,
KOCHUHYC, TAHTEHC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHl M HX
MPOEKIIMM HAa OCH KOOPJHMHAT, CIIOKEHHWE BEKTOPOB, MPOM3BOJHBIC DJIEMEHTAPHBIX (DYHKIIUH,
MPU3HAKU T0JI00US TPEYTOJIBLHUKOB, OMIPEIeIeHHE TUIOMIAIU TUIOCKUX GUryp u o0béma Ted.

buonorus: snekTpuyeckue sBIEHUS B )KUBOU MPUPOJIE, KoJieOaTeNbHbIE ABHKEHUS B )KUBOU
MIPUPO/Ie, ONITUYECKHUE SIBJICHUS B )KUBOU MPUPOJIE, ACUCTBHUE PAIMAIIUU HA KUBBIE OPraHU3MBI.

XUMUS: CTPOEHHE aTOMOB M MOJIEKYN, KPUCTAINIMYECKas CTPYKTypa TBEPABIX Te,
MeXaHU3Mbl 00pa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CTIEKTPAIbHbBIN aHaIN3.

I'eorpadust: MarHuTHBIE MONIOCAa 3€MIIM, 3aJIEKM MAarHUTHBIX PyH, POTOCHEMKA 3€MHOM
IIOBEPXHOCTH, NIPEICKA3aHNE 3EMIIETPACEHUM.

TexHoIOoTHs: IMHUM DJIEKTPOIIEpeiad, T€HEPATOP EPEMEHHOTO TOKa, JIEKTPOABUIaTeNb,
MHAYKIMOHHAs MeYb, pajap, paJuoNpUEMHMK, TeJIEeBM30p, aHTeHHa, TenedoH, CBY-mneus,
MIPOEKIMOHHBIN anmnapar, BOJJOKOHHAs ONTUKA, COJIHEUHas OaTapest.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJJHEI'O OBIIIETI'O ObPA3OBAHUA

OcBoenne yuebOHOro mpeamera «Du3uka» Ha ypoOBHE CPETHEr0 OOIIero oOpa3oBaHUs
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHIKEHHE  CICAYIOIMX  JIMYHOCTHBIX,
MCTAIIPCAMCETHBIX U IPCAMETHBIX O6pa30BaTeJII)HI>IX PE3YyIbTATOB.

JIMYHOCTHBIE PE3VYJIbTATHI

JIM9HOCTHBIC PE3yIbTaThl OCBOCHHUS yueOHOro mpeamera «Du3uka» JODKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, TO3WTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAWIIMOHHBIM IICHHOCTSM POCCHUHCKOTO  OOIIecTBa,
paciupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IPOIECCE Peai3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpaxaaHCKOrO BOCIIUTAHHUS:

COPMHUPOBAHHOCTh T'PAKIAHCKOW TO3UIMH  OOYYaroImerocsi Kak aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUIIUOHHBIX OOIICUEIIOBEYSCKUX TYMAHHUCTHYECKUX W JIEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JISATCIIBHOCTh B HMHTEpEcax TPakJIaHCKOTO OOIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEeIILHOW OpraHU3aIUH;

YMEHHE B3aMMOJICHCTBOBATh C CONUAJIBHBIMA HWHCTUTYTAMH B COOTBETCTBHH C WX
(GYHKIUSAMHI ¥ Ha3HAUYEHUEM;

TOTOBHOCTb K TYMaHUTApHOM U BOJOHTEPCKON NESTEIbHOCTH;

2) MaTpUOTUYECKOTO BOCIIUTAHHUS:

c(hOpMUPOBAHHOCTh POCCHUICKOMN TPaXAAHCKOW UACHTUYHOCTH, TATPUOTHU3MA;

LIEHHOCTHOE OTHOIIEHHWE K TOCYAApCTBEHHBIM CHMBOJIAM, JOCTH)KEHHUSIM POCCHHCKHX
Y4E€HBIX B 00J1aCTH (PU3UKHM M TEXHUKH,

3) 1yXOBHO-HPABCTBEHHOTO BOCIIUTAHUSA:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIOCOOHOCTH OLIEHMBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PELICHHS, OPUEHTUPYSICh Ha
MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM UHCJIE B JIEATEIILHOCTH YUEHOTO;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOTO OYAyIIEro;

4) 5CTEeTUUECKOTO BOCIIUTAHUSA:

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIIOUasi 3CTETUKY HAYYHOT'O TBOPYECTBA, IPUCYILETO
¢buznueckoit HayKe;

5) TpyZlOBOTO BOCIIUTAHUS:

MHTEPEC K Pa3IMYHBIM cepam MpoPecCUOHAIBHOM AeITeTbHOCTH, B TOM YHCIIE CBSI3aHHBIM
c (Qu3MKONH M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccun u
pealn30BbIBATH COOCTBEHHBIC KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIOCOOHOCTHh K 00pa30BaHUIO MU CaMO0Opa30BaHUIO B 0OnacTu (pU3MKK Ha
MPOTSHKEHUH BCEH KU3HU;

6) PKOJIOTMYECKOTO BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYIBTYPhl, OCO3HAHHE TJI0OATBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

MJIAHUPOBAHUE U OCYILIECTBJICHHE ICHCTBUN B OKPY>KaIOIIEH cpeJie Ha OCHOBE 3HAHUS IIeNel
YCTOWYHMBOTO Pa3BUTHS YEIIOBEUECTBA;

paciiupeHue OMbITa JAEATEIbHOCTH OSKOJOTHYECKON HaANpaBIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHHUM 10 (PU3UKE;

7) EHHOCTH HAYYHOTO MO3HAHUS:



C(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3HUECKON HAYKH;

0CO3HAHME IICHHOCTU HAYYHOW JEATEIbHOCTH, TOTOBHOCTH B MpOLEecCe U3ydeHHs (prU3HMKH
OCYIIECTBIISTH MPOEKTHYIO U UCCIIENOBATEIBCKYIO ACATEIbHOCTh MHANBUIYAILHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

[lo3HaBaTenbHbIE YHUBEPCAJIbHBIE YUeOHbIE JEUCTBUS
ba3oBble lornueckue AecTBuUs:

CaMOCTOSTENIEHO (OPMYIIUPOBATh M AaKTYyaJHM3UPOBATH MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEIEIATh LEJIN JESITeIbHOCTH, 3aJjaBaTh apaMeTphbl U KPUTEPUU UX TOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU M POTUBOPEUHNS B paCCMaTPUBAEMBbIX (PU3NYECKUX SBICHUSX;

pa3pabaThIBaTh IJIaH PELIEHUs MPOOIEMbI ¢ YIETOM aHAJIN3a UMEIOLIUXCS MaTepUaIbHbIX
1 HEMaTepuaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JI€ATEIBHOCTh, OLIEHMBATh COOTBETCTBUE PE3YJHTAaTOB LENSIM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBAaTh M BBINOJHATH PAOOTYy B YCJIOBHSIX pPEaJbHOT0, BHUPTYalIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH KU3HEHHBIX MPoOIeM.
bazoBsle uccnenoBarenbckue IeHCTBUS:

BJIQJIETh HAyYHOM TEPMHHOJOTHEH, KIOYEBBIMH MOHITUSIMU U METOJaMH (PHU3NYECKOU
HaYyKW;

BJIaJIeTh HAaBBIKAMH y4eOHO-MCCIEI0BATEIbCKON U MPOEKTHOM AEATENILHOCTU B 00JacTh
(Gu3uKH, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY MIOUCKY METOJOB pelIeHUs 3a71a4
(U3NYECKOro COAEp KaHus, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB IIO3HAHUS;

BIIAJIeTh BUAAMHU JEATENBHOCTH IO IOJyYEHHIO HOBOTO 3HAHMS, €0 HMHTEpPIpETalUH,
IpeoOpa30BaHUIO U IPUMEHEHHIO B PA3JIMYHBIX YU€OHBIX CUTYaLUAX, B TOM YHCIIE IIPU CO3JaHUN
Y4€OHBIX MPOEKTOB B 001aCTH (PU3UKH;

BBISIBJISITh IIPUYMHHO-CIIEJCTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady, BBbIIBUIATh
TUNOTe3y €€ pelIeHus, HAXOAUTh apIyMEHTBI JJIsl 10Ka3aTeIbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh
napaMeTpbl U KPUTEPUH PELIECHHUS;

aHAJIM3UPOBATh MIOJYYCHHBIE B X0/I€ PEIICHUS 3a/1aul pe3yJbTaThl, KpUTUUECKH OLIEHUBATh
UX JOCTOBEPHOCTb, IPOrHO3UPOBATHh U3MEHEHHUE B HOBBIX YCIOBUSX;

CTaBUTb U (POPMYIHPOBATH COOCTBEHHBIE 33Jaul B 00pa30BaTEIbHON EATEILHOCTH, B TOM
qucie MpU U3ydeHUH (Ppu3mku;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

YMETb IIEPEHOCUTh 3HAHUSA M0 (HU3UKE B IPAKTHUECKYIO 00J1aCTh KU3HEACITEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 00IacTei;

BBIIBUT'aTh HOBBIE UJIEH, IIPEAIaraTh OPUrMHAIbHbIE [TOIX0AbI U PELICHMUS;

CTaBUTb MPOOJIEMBI U 33JjauHl, JOMYCKAIOLIUE aJIbTePHATUBHBIE PEIICHUS.

Pabora ¢ unpopmanueii:

BJIaJIeTh HaBBIKAMHU IOJIydeHUs MH(OpMaLuU (HU3NYECKOTO COJIEpKaHUS U3 UCTOYHHUKOB
pa3HbIX THIIOB, CAMOCTOSATEIBHO OCYIIECTBJISTh IOMCK, aHAIM3, CUCTEMAaTH3alUI U
MHTEpHpeTanio HHPOPMALUU Pa3IUUHBIX BUJOB U (OPM Mpe/ICTaBICHUS;

OLIEHUBATh JJOCTOBEPHOCTh MH(OPMAIINH;

UCIOJb30BaTh CPEJICTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIMOHHBIX TEXHOJOTHH B
pelIeHNH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OPTraHM3ALMOHHBIX 3aJad C COOJIIOJCHHEM
TpeOOBaHUI SPrOHOMMKH, TEXHUKH 0€30MacCHOCTH, TUTHEHBI, pecypcocOepexeHns, IpaBoOBbIX U
TUYECKHX HOPM, HOPM MH(POPMAITMOHHON 0€30IaCHOCTH;



CO3/1aBaTh TEKCThl (DM3MYECKOTO COACPKAaHHS B pPA3IMYHBIX (Qopmarax ¢ y4E€Tom
Ha3zHa4YeHUs HHPOPMALIMH U LIEJIEBOH ayIMTOPUH, BEIOUPAst ONTUMAIbHYIO (DOPMY IPEICTaBICHUS
Y BU3yaJIU3alUU.

KomMMyHHMKaTHBHBIE YHUBEPCAJIbHBIC YU€OHBIE ICHCTBUA:

OCYIIECTBIISATH OOIIEHHE HA YpOKaX (PU3UKU U BO BHEYPOUHO IS TEIHHOCTH;

pacrno3HaBaTh NPEANOCHUIKH KOH(IUKTHBIX CUTYallMi U CMAr4aTh KOHQIUKTHL;

Pa3BEPHYTO M JIOTMYHO M3JaraTb CBOIO TOYKY 3pPEHUS C HCIOJIB30BAHHUEM S3BIKOBBIX
CPEICTB;

MMOHUMATh U UCTIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM U MHANBUIYaTbHON PabOTHI;

BBIOMpATh TEMATHKy M METOIbl COBMECTHBIX NEHCTBHU € y4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEN KaKJIOTO WICHA KOJUIEKTUBA,

IIPUHAMATh LM COBMECTHOM JEATENbHOCTH, OPraHHU30BBIBATH M KOOPAUHUPOBATH
JNENCTBHUS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIAH JIEHCTBUN, paCIIpENeATh POJIM C YIETOM MHEHUN
Y4aCTHUKOB, 00CYXJaTh pe3ylIbTaThl COBMECTHON PabOTHI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa M KaXJIOI0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPHUSIM;

IpeJIaraTb HOBBIE ITPOEKTHI, OLICHUBATh WJEH C MO3WLMU HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh IO3UTHBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CHTYalMSX,
MPOSIBIIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh MHUIIMATUBHBIM.

PerynsartuBHble yHUBepcaibHbIE yUeOHbIE NEUCTBUS
Camoopranu3zanus:

CaMOCTOSITEIPHO OCYIIECTBIIATh IMO3HABATEIBHYIO NEATEIbHOCTh B oOjacTu (pu3uku u
ACTPOHOMHUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIPHO COCTABJISITh IJIAaH PEIICHUS PAcU€THBIX W KAueCTBEHHBIX 3ajady, IJIaH
BBITIOJTHEHUSI TIPAKTUYECKOH paboThl ¢ Y4ETOM HMEIOIIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHUI;

JaBaTh OIEHKY HOBBIM CUTYaIUSIM;

paciIupsaTh paMK1 y4eOHOTO ITpeIMETa Ha OCHOBE JIMUHBIX MPEANIOYTCHUN;

JIeaTh OCO3HAHHBIA BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0S OTBETCTBEHHOCTH 3a
perieHue;

OIIEHUBATDH MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO SPYAUIIUU B 007JaCTH (PU3UKH, TOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, SMOIIMOHAIBHBIA HHTEIIICKT:

JaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTb KOPPEKTHBBHI B AESITEIHHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB IIEIISM;

BJIaJICTh HABBIKAMHM IMO3HABATEIBHON PEQUICKCUU KaK OCO3HAHMS COBEPIIAEMBIX JICHCTBUI
Y MBICTTUTENIbHBIX IIPOIECCOB, UX PE3YIbTATOB M OCHOBAHMIA

WCIOJIb30BaTh MPUEMBI peprieKCHU I OLIEHKH CUTYalllud, BEIOOPa BEPHOTO PEIICHNUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 UX CHHXKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX MPU aHAIU3€ PE3YJIbTATOB JIE€ATEIbHOCTH;

MIPUHUMATh ce0sl, MTOHUMAasi CBOU HEAOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX MPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MpPHU3HABATh CBOE MPABO U MPABO APYTUX HA OIMIUOKH.

B mporiecce nocTrkeHNs TMYHOCTHBIX PE3YIbTATOB OCBOCHUS MPOTPAMMBI TIO (pHU3HKE AJIst
YPOBHSI CpeHEero 00Iero o0pa3oBaHus y OOy4alOIIUXCs COBEPIICHCTBYETCS SMOIIMOHAIBHBIM
WHTEJUIEKT, IPeanoiaraiomuii chopMUPOBAHHOCTD:



CaMOCO3HaHUS, BKJIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBHOE COCTOSIHUE,
BHJICTh HAMPABIICHUS Pa3BUTHsI COOCTBEHHOM SMOIIMOHAIBHON Cephl, ObITh YBEPEHHBIM B ceO€;

CaMOPETYIMPOBAHNUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATH OTBETCTBEHHOCTh
3a cBOE MOBENICHHE, CIIOCOOHOCTh aJaNTHPOBATHCS K SMOIMOHAIBHBIM H3MEHEHUSM U TPOSIBIIATH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAllMM, BKIIOYAIOMICH CTpPEMJIEHHME K JOCTIDKEHHUIO IeNId U yCIeXy,
ONITUMU3M, HHUIIMATUBHOCTh, YMEHHUE ICHCTBOBATH UCXO/S M3 CBOMX BO3MOKHOCTEH;

OMIIATUH, BKIIIOYAIONIEH CIMOCOOHOCTh TOHMUMATh SMOIMOHAIBHOE COCTOSIHHE JPYIHX,
YUUTBIBATH €TO MPH OCYIIECTBICHUH OOLICHNUS, CTIOCOOHOCTH K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COLIMAIBHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH BBICTPAWBATH OTHOIICHHUS C JIPYTUMHU
JOABMU, 3200 THTHCS, IPOSBIISITH HHTEPEC U Pa3peIiaTh KOH(DIUKTHI.

[NPEJAMETHBIE PE3VJIbTATDBI

K xonny o6yuyenust B 10 kiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YpOBHE JOJLKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOW KApTHHBI MUDPA, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B NMPAKTUUYECKON
NeSATEIILHOCTH JIFOJIEH;

YUUTHIBaTh TPAHUIBI TPUMEHEHUS H3YYEHHBIX (U3NYECKUX MOJIENel: MaTepuabHast
TOYKa, MHEepLHalbHasi CUCTeMa OTCYETA, aOCOJIOTHO TBEPAOE TENO, WICANbHBIA Ta3, MOJENIU
CTPOEHUS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUEUHBIH HJIEKTPUUYECKUN 3aps] MpU pelIeHUuU
¢buznueckux 3anay;

pacrio3HaBaTh (U3MYECKUE SBIECHUS (MPOILECCh) M OOBSCHATh UX HAa OCHOBE 3aKOHOB
MEXAaHHUKH, MOJIEKYJIIPHO-KMHETHYECKOM TEOPHHM CTPOCHHUS BEHIECTBA U DIEKTPOIUHAMMKU:
PaBHOMEPHOE U DPABHOYCKOPEHHOE NPAMOJUHENHOE [JBM)KEHUE, CBOOOJHOE NaJeHUe Tell,
JBYDKEHUE 110 OKPYKHOCTH, HHEPLUS, B3aUMOICHCTBHE Tel, U Py3us, OpOyHOBCKOE ABUKEHHUE,
CTPOEHHUE KUAKOCTEH U TBEPABIX TeJ, U3MEHEHUE 00bEMaA TeNl IIPU HarpeBaHUU (OXJIaXIAECHUH),
TEIUIOBOE PAaBHOBECHE, HCIAPEHHE, KOHACHCALUs, IUIABJICHUE, KPUCTAJUIM3ALMs, KUIICHHE,
BIIQXKHOCTB BO3/yXa, TOBBIIIECHUE IAaBICHUS a3a IIPU €0 HarpeBaHNUU B 3aKPBITOM COCYJIE, CBS3b
MEXAY MapaMeTpaMU COCTOSIHMS ra3a B M30IPOLIECCax, MIEKTPU3ALMs Tell, B3aUMOACUCTBHE
3aps0B;

ONMCBIBATH MEXAaHMUYECKOE JBM)KEHUE, UCIOJb3Yys (PU3MUECKHE BEIUYMHBI: KOOpPJHMHATA,
IIyTh, IEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CWIA, UMIYJIbC Tejla, KHHETHYECKas
SHEprus, INOTEHLHaJbHAs SHEPrusi, MeXaHudeckas paboTa, MEXaHWYECKas MOILHOCTb; IpH
ONMCAaHUM MPABUIIBHO TPAKTOBATh (GU3NUYECKUI CMBICI HCIOJb3YEMbIX BEJIMUUH, UX 0003HAYEHUS
U eIMHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME TAHHYIO (PU3MUECKYIO BEIMYUHY C JPYTUMHU
BEJIMYMHAMHY;

ONMCHIBATh H3YyYEHHBIE TEIUIOBBIE CBOMCTBA TEJ U TEIUIOBBIE SIBICHUS, HCIOJIB3YS
¢u3nyeckue BeNMYMHBL: JaBJICHME TIa3a, TeMIeparypa, CpelHsAs KHHETHYecKash SHEeprus
Xa0TUYECKOTO JIBUKEHHUS MOJIEKYJ, CPEOHEKBAaApaTU4Has CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprus, padora rasa, KO3(pQHUIMEHT MOJIE3HOTO AECUCTBHS TEMJIOBOTO
JIBUTaTelIs; IPU OMUCAHUM MTPABUIILHO TPAKTOBATh (PU3MUYECKHUI CMBICIT UCIIOJIb3YEMBIX BEIUYHH,
ux OoOO3HAUEHMs] W €IUHMILBI, HAXOJIUTh (OPMYJbI, CBS3BIBAIOIIME JAHHYIO (U3UYECKYIO
BEJIMYMHY C JPYTHMH BEJIMYMHAM;

OTMCHIBATh M3YYECHHBIE JJIEKTPUYECKUE CBOWCTBA BEUIECTBA U DJIEKTPUUYECKUE SIBICHHUS
(mporieccsl), UCHOB3YS (PU3UUECKUE BETUUMHBL: AIIEKTPUUYECKUN 3apsijl, SJIEKTPUYECKOe IOJIE,
HanpspKEHHOCTh  IMOJIA, MOTEHIMAJ, pa3HOCTb IIOTEHLUAIOB; IPU OINHUCAHUU IPAaBUIBHO
TPAaKTOBaTh (PU3MUYECKHI CMBICT HMCIIOJIb3yEMBIX BEJIMYMH, UX OOO3HAUCHHs] W EIUHMIIBI,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIMUUHY C APYTMMU BETHUUHAMU;



aHATM3UPOBATh (PU3MUECKHE MPOIECCHl U SBJICHUS, MCIONB3yd (DU3MYECKHE 3aKOHBI U
IPUHLMIBL: 3aKOH BcemMupHoro taroteHus, |, |l u |1l 3axonsr HproToHa, 3aKkoH coxpaHeHus
MEXaHUYECKOHN 3HEPIUH, 3aKOH COXPAHEHUS! MUMITYJIbCA, IPUHLIUII CYHNEPIIO3ULIMU CUJI, IPUHLIUIT
paBHONPABUs MHEPLMAIBHBIX CUCTEM OTCUYETA, MOJEKYIIPHO-KUHETUUECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, a30BbI€ 3aKOHBI, CBA3b CPEAHEH KHHETHMYECKOW 3HEPIMU TEIUIOBOIO JIBUYKEHHS
MOJIEKYJ ¢ a0CONIOTHOM TEMIIepaTypoil, MEpBBIA 3aKOH TEPMOAWHAMHKH, 3aKOH COXpPaHEHUS
AIIEKTPUYECKOTO 3aps/a, 3akoH KynoHa, mpu 3TOM pa3inyarh CIIOBECHYIO (OPMYITHPOBKY 3aKOHA,
€ro MaTeMaTU4eCcKoe BBIPAKEHHE U YCIOBUS (TpaHHIIbI, 001aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMIIBI ICHCTBYSI MAIIMH, TPUOOPOB U TEXHUYECKHX YCTPOICTB;
pa3iauyaTth yCIOBHS UX O€30M1aCHOTO MCIIOJIb30BaHUS B IOBCEAHEBHON KU3HU;

BBITIOJTHATE JKCIIEPUMEHTHl 110 HCCIEIOBAHUIO (PU3MUECKUX SBJICHUH M TPOIECCOB C
UCIOJIb30BAHMEM  TPSIMBIX W KOCBEHHBIX H3MEpPEHUM, TMpH 3TOM  (QOPMYIHPOBATH
npobsieMy/3aauy ¥ TUIOTE3y yI4EOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyn0BaHus, IPOBOAUTE ONBIT U (POPMYJINPOBATH BHIBOJbI;

OCYILECTBIISITh NPSAMbIE U KOCBEHHBbIE H3MEpEHUs (U3NYECKUX BEIUYHUH, IPU 3ITOM
BBIOMpATh ONTUMAJbHBIA CHOCOO H3MEpPEHUs M HCIOJIb30BaTh HM3BECTHBIE METOJIbI OLIEHKU
MIOTPEIIHOCTEN U3MEPEHU;

HCCIIEI0BATh 3aBUCUMOCTH MEXTy GU3NYECKUMU BEIMUYNHAMU C UCIIOJIB30BAHUEM MPAMBIX
M3MEpEeHul, NpU 3TOM KOHCTPYMpPOBATh YCTAHOBKY, (DMKCHpPOBATh PE3yJbTAaThl IOIY4YEHHOM
3aBUCHUMOCTH (PU3NYECKUX BEJIMUUH B BUJI€ TaOIUI U TpadUKOB, AETIaTh BHIBObBI 10 Pe3yJIbTaTaM
UCCIIEIOBAHUS;

coOnroAaTh mpaBuiIa 0€30MacHOrO TpyAa MpH MPOBEACHUM HCCIENOBAaHUN B paMKax
y4eOHOTO0 SKCIIEpUMEHTa, Y4eOHO-HCCIEeIOBAaTEIbCKOW W MPOEKTHOM  JIEATENbHOCTH C
UCIOJIb30BAHUEM U3MEPHUTEIIBHBIX YCTPOICTB U JJaOOPATOPHOrOo 000PyIOBAHNUS;

pemaTb pacu€THbIE 3aJa4d C SBHO 3aJaHHOM (PU3MUECKOW MOJENbIO, HCHOJb3YS
(Gu3nyeckre 3aKOHbI U MPUHLIUIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 3aJa4dl BHIOUPATh (PU3HUECKYIO
MOJieNb, BBIAENATh (PU3UYECKHE BEIMYMHBI U (OPMYINbI, HEOOXOAUMBIE Ul €€ pelleHMs,
IIPOBOJIUTH PACU€Thl M OLICHUBATh PEAIbHOCTD MOyYCHHOT'O 3HAUE€HUs! (PU3MUECKON BEITMUMHBI;

pelaTh KaueCTBEHHBbIE 3aJauM: BBICTPAUBaTh JIOIMUYECKH HENPOTHBOPEUYHMBYIO IIETIOYKY
paccykJeHU ¢ ONIOPOH Ha N3YYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBJICHMUS;

UCIOJIb30BATh IIPU PEIIEHUH y4eOHBIX 33]]a4 COBPEMEHHbIE HH(OPMALIMOHHbBIE TEXHOJIOT U
IUIL TIOUCKA, CTPYKTYPUPOBAaHMs, HWHTEPIpETallMd M HpPEJCTaBICHUA Y4eOHOW M Hay4yHO-
HOMYJIAPHON HH(POPMALIUY, TOJIyYEHHOHN U3 Pa3InYHbIX HCTOYHUKOB, KpUTUYECKH aHATU3UPOBATh
[0JIy4aeMytro UH(OpMaIuio;

IPUBOJMUTH MPUMEPHI BKJIA/JAa POCCUHCKUX U 3apyOeKHBIX Y4EHBIX-(QU3MKOB B pPa3BUTHE
HayKH, 0ObSICHEHHUE MTPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHUH;

HCIOJIb30BaTh TEOPETUYECKHUE 3HAHNUS IO (PU3UKE B TOBCEJHEBHOM XKU3HU JUIs 00ecIIeYeHus
0€3011aCHOCTH MU 00paleHUH ¢ MPUOOpPaMH U TEXHUYECKUMHU YCTPOUCTBAMH, JUIsl COXPaHEHUs
3JI0pOBbsI U COOJIFOJIEHHS HOPM 3KOJIOTHYECKOTO MOBE/ICHUS B OKPYKAIOLIEH Cpe/ie;

paloTath B IpymIie C BHIIOJHEHUEM PA3IMUHBIX COLUAIIBHBIX POJIeH, IIaHUPOBaTh padoTy
IpYyIIBbl, palMOHAIBHO paclpelesiiTh OO0A3aHHOCTU U IUIAHUPOBAaTh JIESTEIBHOCTh B
HECTaHJAPTHBIX CUTYallUsX, aJEKBAaTHO OLEHMBATH BKJAJ] KaXKJIOTO W3 YYAaCTHUKOB TPYMIHBI B
peleHre paccMaTpuBaeMOi POOIEMBI.

K xonny oGyuenus B 11 kiacce nmpenMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpakaTh c(HOPMUPOBAHHOCTD y OOyUaIOIUXCS YMEHHUI:

JIEMOHCTPUPOBATh Ha MpPUMEpPaAxX poJib U MecTO (U3UKU B (POPMHUPOBAHUU COBPEMEHHOMN
Hay4YHON KapTHHBI MUpPA, B Pa3BUTUU COBPEMEHHON TEXHUKH M TEXHOJOTHMH, B MPAKTUYECKOMH
JeATeIbHOCTH JII0JIEH, LIEJIOCTHOCTh U €AMHCTBO (PU3HUECKON KapTUHBI MUPA;

YUUTBIBATh TPAHHIBI TPUMEHEHUS M3YYEHHBIX (U3UYECKUX MOJeNel: TOUYeUHBIN
AIIEKTPUYECKHIA 3apsifl, Iy CBETA, TOUEUHBII UCTOUHUK CBETA, sIIEPHAst MOJIENb aTOMa, HyKJIOHHAs
MO/IeJIb aTOMHOT'O si/ipa MpH pelieHnH (prU3nIecKux 3a1ad;



pacrno3HaBaTh (PU3UYECKHE SBJICHUS (TPOIECCH) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
AJIEKTPOIMHAMUKH M KBAaHTOBOU (DM3HMKU: AJIEKTpUYECKasl MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MArHUTHOE JICHCTBUS TOKAa, B3aMMOJICHCTBHE MArHUTOB, JJICKTPOMArHUTHAs
WHIYKIWS, JCWCTBHE MArHUTHOTO TIOJIsI HA MPOBOJHUK C TOKOM U JIBIDKYIIUHCS 3aps,
AJIEKTPOMATrHUTHBIC KOJICOAHUS ¥ BOJIHBI, MPSMOJIMHEHHOE paclpOCTPAHCHUE CBETa, OTPAKCHHE,
npenomiieHne, uHTepdepeHys, audpakinus W MOJSIPU3ANUS CBETa, JUCIICPCUS CBETa,
doToanekrpudeckuit 3hdekt (GoTodrPdeKT), CBeTOBOE JaBlICHUE, BOSHUKHOBEHUE JIMHEHYIATOTO
CIEKTpa aToMa BOJOPO/Ia, ECTECTBEHHAS M UCKYCCTBEHHAS PAJMOAKTHBHOCTD;

OTIMCHIBATh M3YYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPUYCCKUE, MAarHUTHBIC, ONTHYECKUE,
AIEKTPUIECKYIO TTPOBOJUMOCTh PA3JIMYHBIX CPEl) W JIEKTPOMArHUTHBIC SIBIICHUS (IIPOIIECCHI),
UCTIONBb3Ysl (DU3UYECKUE BEIMYMHBL: JJIEKTPUUYECKHM 3apsil, CHJIa TOKa, JJIEKTPUUECKOE
HaIpsDKEHUE, AIEKTPUIECKOE CONMPOTHRIICHUE, PAa3HOCTh MOTEHIIMAJIOB, JIEKTPOIBIKYIIAS CHUIIA,
paboTa TOKa, WHAYKIMS MarHUTHOTO TOJsA, cwia Awmepa, cuia JIopeHIa, WHIYKTHBHOCTh
KATYIIKHA, JHEPTUsS JJIEKTPUYECKOTO0 W MArHUTHOTO IIOJICH, TIEPHUOJ W YacTOTa KOJICOAHWH B
KoJIeOaTeIbHOM KOHTYpE, 3apsij W CHJIa TOKa B MPOIECCE TAPMOHUYECKHX DJIEKTPOMArHUTHBIX
KoJjeOaHuii, (OKyCHOE pacCTOSHHE W ONTHYECKas CHJIa JIMH3BI, NPH OINMCAHUU IPABUIBHO
TPaKTOBaTh (U3WYCCKUH CMBICT WCIOJIB3YEMBIX BEJIIMYUH, WX OOO3HAYCHHS ¥ CIUHUIIBI,
YKa3bIBaTh (hOPMYIIbI, CBA3BIBAIOIINE TAHHYIO (DU3HUSCKYIO BEIHUNHY C JPYTUMHU BETUIHHAMU;

OTIMCHIBATh HM3yYCHHBIC KBAaHTOBBIC SBJICHHS U IPOIECCHI, HCIOJB3YsS (H3MUeckue
BEJIMYHMHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JJTMHA BOJHBI W YacTOTa CBETa, DHEPTUS U
UMITYJIBC (POTOHA, IEPUOJI TIOJypaciaja, SHEPTUs CBSA3M ATOMHBIX SIep, NpPH OIHMCAHHUU
MPABWJIBHO TPAKTOBaTh (DM3MUECKUN CMBICT HCIOJIB3YEMBIX BEJIMYHWH, HX OOO3HAYCHHUS U
SIMHUIIBI, YKa3bIBaTh (POPMYIBI, CBS3BIBAIONINE TAHHYIO (U3WUYSCKYIO BEIMYUHY C JIPYTHMH
BEJTMYMHAMH, BBIUUCIISITH 3HAU€HUE (PU3NYECKOM BEJTHMUNHBI;

aHAJIM3UPOBaTh (U3NYECKUE TMPOIECCHl M SIBICHUS, UCHOJB3Ys (U3NYECKUE 3aKOHBI U
OpUHOUNBL:  3akoH Owa, 3aKkOoHBI MOCIEOBATENIBHOTO M IMAPAJIENbHOTO COEIMHEHUS
MPOBOJHUKOB, 3akoH JDkoyms—JIeHna, 3akoH  3JIGKTPOMAarHUTHOW  WMHAYKUHMH, 3aKOH
MPSIMOJIMHENHOTO PacHpOCTPaHEHUs CBETa, 3aKOHbI OTPAKEHMsI CBETA, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHUE DitHITeHA i1 hoTodDPeKTa, 3aK0OH COXpaHEHHUS SFHEPTHH, 3aKOH COXPAHCHUS
UMITYJIbCa, 3aKOH COXPaHEHUs AJIEKTPUYECKOrO 3apsja, 3aKOH COXPaHEHHUS MAacCOBOIO YHCIIA,
nocTynatel bopa, 3akoH paJMOAKTUBHOTO pacmajaa, Ipd 3TOM pa3jinyaTh CIOBECHYIO
(GbOpMyIUPOBKY 3aKOHA, €ro MaTeMaTHYecKOe BbIPaKEHHWE M YCIOBUA (TpaHUIbI, 00JIacTH)
MIPUMEHUMOCTH;

OTIPEJIeNIATh HaIpaBJIEHWE BEKTOpa MHIYKIIMM MArHUTHOTO TOJS IPOBOJHUKA C TOKOM,
cuibl Amniepa u cuibl JlopeHna;

CTPOUTH M OIUCHIBATH N300pakeHHe, CO3aBaeMOe TUIOCKUM 3€PKAIOM, TOHKOH JINH30;

BBITIOJIHATh DKCIEPUMEHTHI IO HCCIENOBAaHUIO (PU3UYECKHX SIBICHUI M MPOLIECCOB C
UCIOJIb30BAHMEM TPSAMBIX U  KOCBEHHBIX U3MEpEHHWil: mpu 3ToM  (opMynupoBaTh
npo0ieMy/3aady U THIOTE3y yueOHOTO SKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEII0KEHHOTO
00opynoBaHus, IPOBOAUTE OMBIT U (POPMYIUPOBATH BHIBOIbI;

OCYILIECTBIISITh TPSAMbIE U KOCBEHHBIE H3MEPEeHUs (U3UYECKUX BEITUYHMH, TpPU ITOM
BBIOMpATh ONTUMANbHBIA CHOCOO W3MEpPEHUS M HCIOJIb30BaTh W3BECTHBIE METOIBI OIICHKH
MOrPELTHOCTEN U3MEPEHUN;

HCCIIEeI0BATh 3aBUCUMOCTH (PU3UYECKHUX BETTHYHH C UCIIOJIb30BAHUEM TPSIMBIX H3MEPECHUA:
MPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHPOBATH PE3ylbTATHl MOJTYUYEHHON 3aBUCHMOCTH
¢bu3nuecKuXx BENWYMH B BUAE TaOMUIl M TpauKOB, JelaTh BBIBOABI 1O pe3yiabTaTaMm
WCCIIeIOBAHUS;

cobOmrofarh mMpaBmiIa 0€30MacHOTO TpyAa MPHU TPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO 9IKCIEPUMEHTa, Yy4eOHO-UCCIEeNOBATENLCKOH UM MPOEKTHOW JESITENbHOCTH C
MCIOJIb30BaHNEM U3MEPHUTENBHBIX YCTPOUCTB U JIAOOPaTOPHOTO 000PYIOBAHUS;



pemiaTh pacu€THBIE 3aJa4d C SBHO 3aJaHHOM (PU3MUYECKOW MOJENbI0, HCIHOJb3Ys
¢u3nvecKkre 3aKOHbI U NMPUHLUIIBI, HA OCHOBE aHAU3a YCIOBHS 33Jaull BHIOUPATh (PH3HUECKYIO
MOJIeNb, BBIIENATh (DU3UYECKHE BEIMYMHBI M (OPMYINIbI, HEOOXOAMMBbIC ISl €€ pelieHHs,
MIPOBOJIUTH PACUETHl M OLICHUBATh PEATbHOCTH MOJyYEeHHOTO 3HaUCHUs (PU3MUYECKON BEINYHHBI,

pelaTh KaueCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMYECKH HENPOTUBOPEUUBYIO ILIETIOUYKY
pacCy>XKJIeHUM ¢ OMOPOY HA M3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SBIICHNUS,

WCIIOJIb30BATh MPH PEIICHUH YIeOHBIX 33124 COBpEMEHHBIE HH(POPMALIMOHHBIE TEXHOJIOTUU
JUIA TIOMCKa, CTPYKTYPUpPOBaHUsS, HHTEPIPETALlMM W MPEJCTaBICHUS Y4eOHOW M Hay4dHO-
MONYJISIPHOM MH(pOpPMaLUK, IOJYYEHHON U3 PA3JIMYHBIX ICTOYHUKOB, KpUTUUECKU aHATIU3UPOBATh
MOJIy4aeM Y10 HH(POPMAILHUIO;

OOBSACHATH NPUHLIUIIBI IEHCTBUS MaIlIUH, TPUOOPOB U TEXHUUECKUX YCTPOWUCTB, pa3inyaTh
yCIIOBHUS UX 0€30I1aCHOTO MCIOJIb30BAaHUS B IOBCETHEBHOM JKU3HH;

MPUBOJIUTH TPUMEPHI BKJIAAAa POCCUNUCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE IIPOLIECCOB OKPYXKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTUl;

HCI0JIb30BATh TEOPETUYECKHUE 3HAHUSA 10 (PU3HKE B TOBCEAHEBHOM KU3HU AJIs1 00ecTieueHUs
0€30MacHOCTH U OOpaIEeHUH ¢ MPUOOPaMU M TEXHUYECKMMH YCTPOMCTBAMM, /ISl COXPaHEHUS
3/10pOBbSI U COOIOACHNS HOPM SKOJIOTUUECKOTO MOBECHHS B OKpYXKaloUlei cpene;

paboTaTh B IPyIIIE C BHIIIOJHEHUEM PA3IMYHBIX COLMATIBHBIX pOJIed, IUIAHUPOBATh paboTy
IPYNIbl, PAUOHATIBHO pacHpeleNsaTh OOS3aHHOCTH U IJIAaHUPOBATh JESITENbHOCTh B
HECTaHJAPTHBIX CUTYallUAX, aleKBaTHO OLIEHMBATh BKJIAJl Ka)XJOrO M3 YYaCTHUKOB TPYIIIbI B
pelIeHrne paccMaTpUBaeMON MPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

HaumenoBanue pa3aeiioB u Tem

KonnuectBo yacos

DnekTpoHHbIe (1U(GPOBHIE) 00pa30BaTEIBHBIE

New/n IIpOrpamMMbI Bcero | Kontponsnsle | [IpakTuueckue | PECYPCHI
paboThI paboThI

Paznen 1. DU3NKA 1 METOJIbI HAYYHOI'O TIO3HAHU A

1.1 DH3HKA U METOJI! HAYIHOTO 2 bubnuoreka IOK https://m.edsoo.ru/7f41bf72
MMO3HAHUS

Wroro no pazgeny 2

Pazgen 2. MEXAHUKA

2.1 Kunemartuka 5 bub6muoreka [IOK https://m.edsoo.ru/7f41bf72

2.2 JluHamuka 7 bubmuoreka IIOK https://m.edsoo.ru/7f41bf72

2.3 3aKOHBI COXPAHEHUS B MEXaHUKE 6 1 1 bubmuoreka IOK https://m.edsoo.ru/7f41bf72

Hroro mo pazueny 18

Paznmen 3. MOJIEKYJIAAPHAS ®U3UKA U TEPMO/IMHAMUKA

3.1 OCHOBBI MOJICKYIPHO- 9 1 Bu6mmoreka LIOK https://m.edsoo.ru/7f41bf72
KHHETUYIECKOU TEOPUH

3.2 OCHOBBI TEPMOTHHAMHUKH 10 1 bubaunoreka 1IOK https://m.edsoo.ru/7f41bf72

3.3 ATpEraTHEIE COCTOAHMS 5 bubmoreka LIOK https://m.edsoo.ru/7f41bf72
BeriecTBa. Pa3oBbIe MEPEX0/Ibl

Hroro mo pazgeny 24

Paznen 4. DJIEKTPOJIMUHAMUKA

4.1 DJIeKTpocTaTHKa 10 1 bu6muoreka IIOK https://m.edsoo.ru/7f41bf72

4.2 HoCTOAHHBIN SIEKTpHHICCKHit TOK. | 1, 1 1 Bu6muoreka LIOK https:/m.eds00.ru/7f41bf72
Toku B pa3IuyHBIX Cpeax

Wroro no pazneny 22

PesepBHOE Bpems 2 1

OBILIEE KOJIMYECTBO YACOB I1O 68 4 4

I[TPOTPAMME
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11 KJIIACC

KonnuectBo yacos

Ne n/n | HammeHoBaHuMe pa3iesioB U TEM DnekTpoHHbIe (1U(pPOBHIE) 00pa30BaTEIbHBIE
MPOrpaMMBL Beero Kounrponsnsie | [Ipakrnueckue pecypes
paboThI paboThI
Paznen 1. DJIEKTPOAMHAMUKA
11 MaruautHoe noje. DJeKTpOMarHUTHasI 11 1 3 bubnuorexa [JOK
WHJTYKLUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHMA 1 BOJIHBI
21 MexaHndeckue 1 JIeKTPOMarHuTHbBIE 9 1 bubnuorexa [JOK
KoJIeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHn4eckue U JEeKTPOMarHuTHBIE 5 1 bubnuoreka [JOK
BOJIHBI https://m.edsoo.ru/7f41c97c
bubnuoreka [JOK
23 Onika 10 3 https://m.edséf).ru/7f41c97c
Hroro mo pazgeny 24

Pazzen 3. OCHOBBI CITELIUAJIBHOM TEOPUM OTHOCUTEJIBHOCTU

31 OCHOBBI CIENUATIBHON TEOpUH 4 1 bu6moreka [IOK
' OTHOCHTEJILHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 4
Pazgen 4. KBAHTOBAS ®U3UKA
. bu6mmoreka [JOK
4.1 DJIEeMEHTHI KBAaHTOBOM OIITUKHU 6 https://m.eds00.ru/7f41c97¢
bubnuoreka [JOK
4.2 Crpocrue atoma 4 https://m.edsoo.ru/7f41c97c
bubnuoreka [JOK
4.3 ATOMHOE 51O S https://m.edsoo.ru/7f41c97c
Hroro no paszneny 15
Paznmen 5. DJIEMEHTBI ACTPOHOMUWU 1 ACTPODPU3IUKU
bu6mmoreka [JOK
5.1 D1eMeHTBl aCTPOHOMMHU U aCTPOUIUKU 7 1 https://m.edso0.ru/7f41c97¢
Hroro mo pazneny 7
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Pasznen 6. OGOBILAIOIIEE ITOBTOPEHUE

bubnuorexa [JOK
6.1 OGobmaiomee nosToperue 4 https://m.edsg).ru/7f4lc97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OO11ee KOJIMYECTBO YacOB IO MPOTPAMME 68



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

I[TIOYPOYHOE IIJTAHMPOBAHUE

10 KITACC
K
Ne Tema vboKa OHquCIT(BO ~atoh n [Hara DneKTpoHHbIE HU(POBBIC
/1 My Beero | - OHTPOJIBHBIC PaKTHHCCKIe u3ydeHus: | oOpa3oBaTeNbHBIE PECYPCHI
paboThl paboTsl
1 ®duznka — Hayka o npupojie. Hayunsle 1 bubnuorexa [JOK
METO/IbI TO3HAHHS OKPY)KAIOIIEr0 MUPa 02.09.2024 | https://m.edsoo.ru/ff0c32e2
Ponb u Mecto pusnku B hopMupoBaHun Bubnorexa [TOK
2 COBPCMCHHOH HAYHOH KapTHHEI MHD3, B . 03.09.2024 | https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JIEATETLHOCTH JIFOIeH e — :
Mexannueckoe aBrxkeHne. OTHOCUTEIbHOCTh
3 MexaHu4ecKoTo aBwkeHus. [lepemenenue, 1 9.09.2024 Etilgg?/()n:eezlaz(iorﬁ/ffOC%OS
CKOpPOCTb, YCKOPEHHE — '
. bu6moreka [IOK
4 PaBHOMEpHOE NPSAMOITMHEWHOE IBHKEHUE 1 10.09.2024 | https://m.eds00.ru/ff0c3620
. bubmmoreka [IOK
5 PaBHOYCKOpEeHHOE MPSMOJIMHENHOE ABM)KEHHE 1 16.09.2024 | https://m.eds0o.ru/ff0c372e
6 CBoboaHoe majeHre. Y CKopeHrue CB0OOOTHOTO 1 bu6moreka [IOK
naICHUsI 17.09.2024 | https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiitnoe npuxenue. prxenue 1 bu6mmoreka [JOK
MaTepUATLHOM TOYKH 110 OKPYKHOCTH 23.09.2024 | https://m.edsoo.ru/ff0c3ada
[Tpuniun oTHocuTeNbHOCTH [ anumnes.
. bu6mmoreka [JOK
8 WNuepunansubie cuctembl otcueta. [lepBsiii 1 .
saxon HEtoToma 24.09.2024 | https://m.edsoo.ru/ff0c3be8
Macca tena. Cuna. [IpuHuun cynepno3unuu Bubmiorexa LIOK
o ci. Bropor 3aKoH HerotoHa s ! 30.10.2024 | https://m.edsoo.ru/ff0c3be8
MaTepHUaTbHOW TOUKH
10 Tperun 3akoH Hpr0TOHA 17151 MaTEpUAIIBHBIX 1 bubnuorexa [IOK
TOYEK 01.10.2024 | https://m.edsoo.ru/ff0c3be8
11 3aKOH BCEMHUPHOTO TArOTeHMs. Cuia TSKECTH. 1 bubnmoreka [JOK
IlepBas kocMHYeCKasi CKOPOCTb 07.10.2024 | https://m.edsoo.ru/ff0c3d00
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Cuna tpenus. Koapduuuent tpenus. Cuna

12 | compoTuBieHUs NPHU IBUKCHUU TEA B 8.10.2024 Eggg?/(;ZZi,gJ(?rIj/ﬁOQ £76
KHUJIKOCTH WJIU Ta3e
[ToctynaTensHOE W BpalaTeIbHOE JBIKECHUE

13 a0COTFOTHO TBEPAOTO Tesia. MOMEHT CHUIBI. bubnuotexa [JOK
[Tiedo cuibl. YCnoBUsl paBHOBECHS TBEPIOTO 14.10.2024 | https://m.edsoo.ru/ffOc41a6
Tena
NMnynbc MaTepHabHONW TOYKH, CUCTEMBI

14 | MaTEPHAIbHBIX TOUEK. Wmnynbe cuibl. 3aKkoH bubnuoreka [IOK
COXpaHEHHS UMITYJIbca. PeakTHBHOE 15.10.2024 | https://m.edsoo.ru/ff0c43d6
JIBYDKEHUE
PaboTa u MmontHOCTH critbl. KnHeTnaeckas

15 | sHeprus MarepuanbHOU ToukH. Teopema 06 BH6H_HOTeKa LOK

o 21.10.2024 | https://m.edso0.ru/ff0c4502
W3MEHEHNH KHHETHUECKOW SYHEPTUU
[TorenunaneHas sHeprus. [loTeHnnanpHas

16 | 2HepruA ynpyro nehopMUpPOBaHHOW bubnuorexa [JOK
npyxuubl. [ToTeHIMaTbHas SHEPTHUS T 22.10.2024 | https://m.edsoo.ru/ff0c461a
BOJIN3M OBEPXHOCTHU 3eMJIU
[ToTeHuanbpHble U HEMOTEHIIMATIBHBIE CUJIBI.

CBs3b pabOThI HEMOTEHIUATIBHBIX CHJI C

17 | u3mMeHeHHeM MEXaHUYECKOW SHEPTUH 5.11.2024 ]f?tl/tISJSI:I/d/(r)r:.eeIglsg).OrIlf/ﬁOC 478¢
CHCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKOW SHEPrHH
JIabopatopHas pabota «VccinenoBanue cBs3u

18 paloThI CUJIBI C U3MEHEHUEM MEXaHUYEeCKOH
SHEPTHH TeJla Ha IPUMEPE PACTSKEHUS 11.11.2024
PE3UHOBOTO JKI'yTa»

19 KontponbHas padoTa no teme «KnHemaruka. bubnuoreka [JOK
Jlnnamuka. 3aKOHBI COXPaHEHHUSI B MEXaHHKE» 12.11.2024 | https://m.edsoo.ru/ff0c4b74
OcCHOBHBIE TOJI0KEHUS MOJIEKYIISIPHO- Bubmiorexa LIOK

20 KuHeTHIECKOI TeOpUH. bPOyHOBCKOC 18.11.2024 | https://m.edsoo.ru/ff0c4dc?

nsmwxkenue. Auddysus
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Xapaxrep JBHKEHUS U B3aUMOACHCTBUS

21 | gacruig BELLECTBA. Mopenu cTpoeHus ra3oB, 19.11.2024
KUJKOCTEH U TBEPABIX Tl
bu6mmoreka [{OK
22 | Cuna ynpyroctu. 3akon ['yka. Bec Tena 25.11.2024 https://m.edso0.ru/ffoc3e18
23 Macca monekyn. KonnuecTBo BemecTsa.
[Tocrositnnas ABoraapo 26.11.2024
24 TenmoBoe paBHOBecue. Temneparypa u eé 2122024
n3mepenue. [lkana remneparyp Llenbcus
o5 Uneansusiii ra3 8 MKT. OcHOBHOE ypaBHEHUE bubmmoreka [{OK
MKT 03.12.2024 | https://m.edsoo.ru/ffOc4fde
A THas TEMIIepaT KakK M HEM
o | o earep e e oo 10K
N ' 09.12.2024 | https://m.edsoo.ru/ff0c511e
VYpaBaenue Menpeneena-Knanelipona
27 | 3akoH [lanpToHa. ['a30BbIC 3aKOHBI 10.12.2024
JlabopaTtopHas pabota «lccnenoBanne
28 | 3aBHUCHMOCTU M@Ky MTapaMeTpamMu COCTOSIHHS 16.12.2024
pa3peKeHHOTO Ta3ay
29 H3omporiecchl B UIeaibHOM ra3e u ux bu6mmoreka [IOK
rpaduUecKoe MpeaCcTaBICHHE 17.12.2024 | https://m.edsoo.ru/ff0c570e
BuyTpeHnHsis sHeprusi TepMOAMHAMUYECKO N
30 | CHCTeMBI H CIIOCOOBI €€ U3MEHCHHS. bu6mmoreka [JOK
KonnuectBo TermnoTsl u pabota. BHyTpeHHSIS 23.12.2024 | https://m.edsoo.ru/ff0c5952
SHEPrusi 0OJTHOATOMHOIO UJEaTBLHOTO rasa
31 | Buasl Temonepenavn Bubmzorexa LIOK
24.12.2024 | https://m.edsoo.ru/ff0c5c36
A — ubmotera LIOK
. ' 24.12.2024 | https://m.edsoo.ru/ff0c5c36
AnmabaTHBIN Mpoliecc
33 [IepBrIil 3aKOH TEPMOJUHAMUKHN U €TI0 bubnmoreka [JOK
MIPUMEHEHHE K U30TIPOIIeccaM 10.01.2025 | https://m.edsoo.ru/ff0c5efc



https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
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34 HeoOpaTuMocTh poLeccoB B MPUPOIE. bubnuorexa [JOK
BTopoii 3aK0H TepMOIMHAMUKH 14.01.2025 | https://m.edso0.ru/ff0c6230
35 [Mpunuun neiictBus u KI1J remmoBoit bu6mmoreka [IOK
MaITHHBI 17.01.2025 | https://m.edsoo.ru/ff0c600a
36 | Iuxa Kapuo u ero KI1J] 21.01.2025
37 | DKOJOTHYECKHUE MPOOIIEMBI TETNIOIHEPT €TUKU 24.01.2025
38 O6o0maromuii ypok «MoutekymsipHas pu3Huka. bubnuotexa [JOK
OCHOBBI TEPMOTTHAM UK 28.01.2025 | https://m.edsoo.ru/ff0c6938
39 5&12’;{??;;’;52%’;;?; Tg\g;OBLI bubmmorexa [TOK
: 31.01.2025 | https://m.edsoo.ru/ff0c6a50
TEPMO THHAMHUKI
40 [Tapoobpa3zoBanue 1 KOHAEHCAIIHSL. 4.02.2025 bubnuoreka [IOK
Vcniapenue u KUmeHue T https://m.edsoo.ru/ff0c63b6
a1 AOCOIOTHAs ¥ OTHOCHUTEIIbHAS BIIAYKHOCTD bu6mmoreka [IOK
BO3yXxa. HachlmeHHbIH map 07.02.2025 | https://m.edsoo.ru/ff0c64d8
Trepnoe Teno. Kpucramnmyeckue u
42 amopdHbIe Tena. AHU30TPOITHS CBOWCTB bubnuorexa [JOK
KpHUCTaLIOB. JKuaIKre KprCTalIbL. 11.02.2025 | https://m.edso0.ru/ff0c65f0
CoBpeMeHHbIE MaTepUaIbl
43 [InaBnenue u kpucTaM3anus. Y aenbHas 14.02.2025 bu6mmoreka [JOK
terutoTa riaBneHus. CyonuMaus e https://m.edsoo0.ru/ff0c6708
44 | YpaBHEHHE TEIUIOBOro OamaHca bubmmorexa LLOK
18.02.2025 | https://m.edsoo.ru/ff0c6820
DnekTpusanus Tel. JIeKTPUUECKUH 3apsil. bubnuoreka [JOK
45 21.02.2025 .
JIBa BHJIa SJIEKTPHUYECKUX 3apsIIOB https://m.edsoo.ru/ffOc6bcc
46 E(I))J?;r([);[(l){]fo?};if; Hgglfg:iy(l))?paHeHnﬂ bubmmorexa [OK
‘ 25.02.2025 | https://m.edsoo.ru/ff0c6bcc
AIIEKTPUYECKOTO 3apsia
47 B3aumonencrsue 3apsnoB. 3akoH Kynona. bubnuorexa [IOK
ToueuHbIN IEKTPUUECKUN 3apsiT 28.02.2025 | https://m.edsoo.ru/ffOc6ced
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Hanpsiyk€HHOCTB 2JIEKTPUYECKOTrO MOJIS.

bubnuoreka [IOK

48 HPHHEIHH CYNEPHOIMIIAN SNCKTPHACCKUX 04.03.2025 | https://m.edsoo.ru/ffOc6df2
noier. JIMHUM HanpsHKEHHOCTH
49 PaboTa cui 9IeKTpOCTaTHYECKOro OIS, bubnuorexa [JOK
[Toreniman. Pa3HOCTH MOTEHITMAIOB 07.03.2025 | https://m.edsoo.ru/ffOc6f00
[TpoBOTHUKY U TUAICKTPUKH B
50 SHI;(I)(T;?)CTaTI/I‘-IeI(I)K?)JLe ncf)ne. Jmsnexrpuueckas bubmmorexa HOK
11.03.2025 | https://m.edsoo.ru/ff0c7018
MTPOHUIIAEMOCTH
51 | DnexrpoeémkocTh. Konaencarop bubmorexa ITOK
' 14.03.2025 | https://m.edsoo.ru/ff0c7126
52 DIIEKTPOEMKOCTH TIJIOCKOTO KOHJEHCATOPA. bubnuorexa [JOK
DHeprus 3apsHKEHHOTO KOHIEHCATOPa 18.03.2025 | https://m.edsoo.ru/ff0c72c0
53 JlabopaTtopHas pabota "M3mepenne 1
ANEKTPOEMKOCTH KOHeHCaTopa" 21.03.2025
[IpuHIMN NENCTBHS U IPUMEHEHHE
54 | KOHJICHCATOPOB, KOMIMPOBATLHOTO AMNapara,
CTPYHHOTO MIPUHTEPA. DIEKTPOCTATUUECKAS 01.04.2025
3amuTa. 3a3eMIeHHe IeKTPonpruOopoB
DJIEKTPUYECKHI TOK, YCIIOBUS €TI0
55 | CYLIECTBOBAHNS. [Tocrosinublii TOK. Cuia
toka. Hanpspkenne. ConpoTuBieHue. 3akoH 04.04.2025
Owma 715 ydyacTka 1enu
[TocnenoBarensHOE, apasuieIbHOE,
5g | CMCIIAHHOE COC/IMHEHHE MPOBOHHKOB. 05 8.04.2025 BI/I6J‘I.I/IOTeKa HOK
JlabopatopHas pabora «3yueHue https://m.edsoo.ru/ffoc74f0
CMEIIAHHOTO COEMHEHHSI PE3UCTOPOBY
57 PaGoTta 1 MOLTHOCTB ANIEKTPUIECKOTO TOKA. bubnuoreka [JOK
3akoH J[xoyns-Jlenna 11.04.2025 | https://m.edsoo.ru/ff0c7838
S8 | snexrpiacexori e, Koporkos savtisar 05 Bu6mnorera LIOK
) ' ' 15.04.2025 | https://m.edsoo.ru/ffOc7ae0

JlaGopaTopHnas pabora «13mepenue /1C



https://m.edsoo.ru/ff0c6df2
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HCTOYHHKA TOKA U €ro0 BHYTPCHHCTO
COIIPOTUBJICHU»

59

DneKTpOHHas IPOBOAUMOCTb TBEPIBIX
METaJJIOB. 3aBUCUMOCTb CONPOTUBIICHUS

METaJUUIOB OT TEMIIEPATYPHI. 18.04.2025
CBepX1IpoBOJIMMOCTh
60 DneKTpUYecKuu TOK B Bakyyme. CBOUCTBa 1
AIIEKTPOHHBIX MTyYKOB 22.04.2025
61| npusicenan mponosoems, Cromorsapne | 1 uGmorea IOK
) 25.04.2025 | https://m.edsoo.ru/ff0c84ae
nepexoja. [losynmpoBoIHUKOBBIE TPHOOPHI
o | et s peoges e | B 10K
‘ 29.05.2025 | https://m.edsoo.ru/ff0c82ba
JUcconranus. JIEKTPOIN3
63 2J;;I;T(:I;izi(e:ﬁzg;;};f;eﬁxzCTOHTeJILHLII/I' 1 bubmorexa I[IOK
06.05.2025 | https://m.edsoo.ru/ff0c84ae
pazpsa. Monnus. [1nazma
oo | S Gop ok | B LOK
' 13.05.2025 | https://m.edsoo.ru/ff0c86fc
TEXHHUKH 0€30MacHOCTU
. bu6mmoreka [JOK
65 | O0oOmarmuil YpoK «JIEKTPOIUNHAMUKAY 1 16.05.2025 | https://m.edsoo.ru/ffoc88he
KounTponbnas pabora no teme
66 «Qnekrpocraruka. [locTosaHHbIN 1 bubnuoreka [JOK
AIIEKTPHYECKHIA TOK. TOKH B pa3InYHbIX 20.05.2025 | https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PesepBHriit ypok. KontponbHas pabota no 1 bubnuoreka [JOK
teMe "DIIeKTpoAMHAMHUKA" 23.05.2025 | https://m.edsoo.ru/ff0c8c56
68 PezepBHblit ypok. O000maronuii ypok 1o 1 bubnuoreka [IOK
temam 10 knacca 27.05.2025 | https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I1O0 68

I[TPOTPAMME
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11 KJIIACC

KonnuecTBo yacos
Ne [Hara DneKTpoHHbIE THU(POBBIC
Tema ypoxka Kontponsnsie | [IpakTnueckue
/1 Bcero u3ydeHus: | oOpazoBaTeNbHBIE PECYPCHI
paboThl paboThl
|| e oo | B LOK
) p Mat 03.09.2024 | https://m.edsoo.ru/ff0c9778
WHAYKIWAA. JIMHAM MarHUTHOW WHTYKITUU
, | oo mporoe oo 0| B LOK
peTena. A POBOA 06.09.2024 | https://m.edsoo.ru/ff0c98fe
TOKOM
3 JlabopaTtopHnast pabota «3y4eHrne MarHuTHOTO 1 1 bubmuorexa [JOK
MOJISl KATYIIKHA C TOKOMY 10.09.2024 | https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHMTHOTO TOJISI HA MPOBOIHUK C
4 tokoM. Cuna Amnepa. JlabopatopHas pabora 1 1 bubnuoreka [IOK
«HceneqoBanve NeMCTBUS HOCTOSHHOTO 13.09.2024 | https://m.edsoo0.ru/ff0c9ac0O
MarHuTa Ha PaMKy C TOKOM»
JlelicTBME€ MarHMTHOTO TOJISl HA IBHXKYIITYIOCS BuGmuotexa LIOK
5 3apspkeHHyro yactuity. Cuna Jlopenma. Pabora 1 17.09.2024 | https://m.edsoo.ru/ffocodf4
cuisbl JlopeHia
DnexTpoMarHuTHast uHAyKus. [IoTok BekTopa
6 MarHuTHOM uHAyKuuu. D/J]C uHayKIuu. 3aKoH 1
. 20.09.2024
ayieKTpoMaruuTHoi unaykuuu dapanes
7 JlaGopaTtopHnas pabota «VccnenoBaHue siBICHUS 1 1 bubnunoreka [JOK
AIIEKTPOMATHUTHOM WHITYKITHI 24.09.2024 | https://m.edsoo.ru/ff0cal50
NuaykTuBHOCTD. SIBIEHHE CAMOMHAYKIUY.
8 OJ1C camonHAyKIMU. DHEPrUs MArHUTHOTO 1 bu6mmoreka [JOK
TIOJISL KATYIIKK C TOKOM. DJIEKTPOMarHUTHOE 27.09.2024 | https://m.edsoo.ru/ff0ca600
rnoJje
9 TexHuueckne ycTpoicTBa U UX NPUMEHEHUE: 1 1.10.2024
MOCTOSIHHBIE MAarHUTHI, JICKTPOMArHUTHI,



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
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QJICKTPOABUTATCIIb, YCKOPUTECIIN 3JICMCHTAPHBIX
JaCTHll, MTHAYKIUOHHAs IICYb

10 O6o06marmuii ypok «MarHuTHOE TIOJI€. bubnuorexa [JOK
DJIEKTPOMArHUTHAS WHYKIIHSD 04.10.2024 | https://m.edsoo.ru/ff0cab82

11 KonTtponeHas pabora o Teme «MarHuTHoe bubnuorexa [JOK
1oJie. DJIEKTPOMArHUTHASL MHIYKIIUS) 08.10.2024 | https://m.edsoo.ru/ffOcad58
CB0OO1HBIE MEXaHUYECKUE KOJIEOaHUsI.

12 INapmonnueckue konedanus. YpaBHEeHUE bubnuorexa [JOK
rapMoOHHYECKUX KoJsiebanuii. [IpeBpamienue 11.10.2024 | https://m.edsoo.ru/ff0caf06
SHEPTUHU
JlabopaTtopHnas pabota «MccnenoBanue

13 3aBUCHMOCTH Tepro/ia MajbIX KojeOaHul rpysa 15.10.2024
Ha HUTH OT JUTMHBI HUTH W MAcChI Tpy3a»

Konebarenbubid koHTYp. CBOOOAHBIE
o | oo orcam s s B 10K
: 18.10.2024 | https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMU U AJIEKTPOMArHUTHBIMU
KoJIeOaHUAMHU

15 ®opmyna ToMcoHa. 3aKOH COXpaHEHUS SHEPTUU bubmuorexa [JOK
B HJ€aJIBHOM KOJICOATEILHOM KOHTYPE 22.10.2024 | https://m.edsoo.ru/ff0ch9c4
[IpencraBienue o 3aTyxaroMKX KOJIeOaHUSIX.

16 BriHyX1IeHHBIC MEXaHUYECKUE KOJICOaHUSI. bu6mmoreka [JOK
Pe3onanc. BelHyXIeHHBIE 3JICKTPOMAarHUTHBIC 25.10.2024 | https://m.edsoo.ru/ff0cbb86
KoJeOaHus
[IepemennbId TOK. CHHYCOMAANBHBIA

17 MEPEMEHHBIA TOK. MOIITHOCTH MEPEMEHHOTO 5 11.2024 bubnnoreka [JOK
TOKa. AMIUTUTYIHOE U JICUCTBYIOIIEE 3HAYCHUEC A https://m.edsoo.ru/ffOcbhd34
CWJIBI TOKA U HAIPSHKEHUS

18 Tpanchopmarop. [IpousBoacTso, nepenava u
MOTpeOJICHNE IIEKTPUIECKOM DHEPTUH 08.11.2024



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
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VYeTpoicTBO M MPAKTUUECKOE PUMEHEHHE

bubmuoreka [JOK

19 HJICKTPUACCKOTO 3BOHKA, EeHepaTopa 12.11.2024 | https://m.edsoo.ru/ff0cc324
NIEPEMEHHOT'0 TOKa, JMHHUM IeKTponepesay
DKOJIOTUYECKHE PUCKU IIPU ITPOU3BOJICTBE
20 anekTposHepruu. Kymbrypa HCTIOJb30BAHINA 15.11.2024
JIEKTPOIHEPIUH B NOBCEAHEBHOU KU3HU
MexaHnyeckue BOJIHBI, YCIOBUS
21 pacrnpoctpanenus. [lepuoa. CkopocTh bubnuorexa [JOK
pacrpocTpaHeHus U JTUHA BOJIHBIL. [Tornepeynbie 19.11.2024 | https://m.edsoo.ru/ffOcca54
U IPOJOJIbHBIE BOJIHBI
29 3ByK. CKOpOCTh 3ByKa. | pOMKOCTh 3ByKa. 29 11.2024 bubnuoreka [JOK
Beicota ToHa. TemOp 3Byka T https://m.edsoo.ru/ff0cccOc
23 DJIEKTPOMAarHuTHHIE BOJIHBI, UX CBOWCTBA U bubmuorexa [JOK
ckopocTb. [1Ikana 3IeKTpOMarHUTHBIX BOJIH 26.11.2024 | https://m.edsoo.ru/ffOccfe0
o [IpuHIMIBI paTUOCBSI3U U TEIEBUICHHUS.
PazButne cpeacts cBs3u. Paguonokanms 29.11.2024
25 KonTtponsnas padota «KosneGanus u BOJTHBI bubmorexa [TOK
03.12.2024 | https://m.edsoo.ru/ffOcc6f8
26 omopomor cped. Tosemat nerommm osera BuGmiorexa LIOK
' ' 06.12.2024 | https://m.edsoo.ru/ff0cd350
JIyud cBeta
27 OtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA. 10.12.2024 bubnmuoreka [JOK
ITocTpoenue n300pakeHUK B INIOCKOM 3€pKajie T https://m.edsoo.ru/ff0cd4e0
28 orpumene. Mpesensian yron nonmoro ubmotera LIOK
13.12.2024 | https://m.edsoo.ru/ff0cd76
BHYTPEHHETO OTPaKCHHUS
29 JlaGopaTopHas pabota «3mMepeHue noka3aress bubnunoreka [JOK
MPETOMIICHHS CTEKIIa» 17.12.2024 | https://m.edsoo.ru/ffOcd67a
30 JIunssl. [TocTpoenue n3o6pakeHuil B JIMH3E. bubnuoreka [IOK
@dopmyinia TOHKOM JIMH3BI. YBEIHMUEHHUE JTUH3bI 20.12.2024 | https://m.edsoo.ru/ffOcddle
31 JIaGopatopHas pabota «lcciaenoBaHue CBOWCTB
1300pakeHui B IMH3aX» 24.12.2024



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
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JHucnepcus ceeta. Cll0KHBII cocTaB 0€10ro

32 cgera. LIBer. JlaboparopHas paboTa 97 12.2024
«HaOnroieHre qUCTIepCUu CBETa
33 WuTepdepenmms ceera. Judpakius cera. bubnuorexa [JOK
JudpakimonHas penérka 10.01.2025 | https://m.edsoo.ru/ff0ced22
34 [Tontepeynocts cBeTOBBIX BOJH. [lomspusanus bubnuorexa [JOK
cBeTa 14.01.2025 | https://m.edsoo.ru/ff0cf02e
35 OnTryeckue MpuoOOPHI U YCTPOIICTBA U yCIOBUS
nx 0€30MacHOr0 MPUMEHEHHS 17.01.2025
I'paHUIBI MPUMEHUMOCTH KnaccnquIfopf Enbmiorexa [IOK
36 MexaHukH. [locTynarsl cienuanabHOU TEOPUH 21.01.2025 https://m.e dS(])lo.ru 160c862
OTHOCHUTEIILHOCTH
37 OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. bubmuorexa [JOK
3amMe IeHHE BPEMEHH U COKPAIICHHE JTTHHBI 24.01.2025 | https://m.edsoo.ru/ffOcfad?2
HEPTUs U UMITYJTh STUBUCTCKOW YaCTHIIBI.
38 213;55 MacCHhI C g’ge[c)rlixlegn‘n HM:Iy?IL(z:OMaC : bubmorera [TOK
' 28.01.2025 | https://m.edsoo.ru/ffOcfc68
DHeprusi NoKost
39 KonTtponbHas padota «Ontuka. OCHOBBI bubmuorexa [JOK
CIENHATBHON TEOPHUH OTHOCHTEITHHOCTIY 31.01.2025 | https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. Dopmymna [Inanka. Jueprus u 4.02.2025 bubnmuorexa [JOK
UMIyibe (OToOHA T https://m.edsoo.ru/ffOcfel6
a1 OTtkpeiTHE U HccienoBannue Gporodddekra. bubnmuoreka [JOK
Omeitel A. I'. CToneroBa 07.02.2025 | https://m.edsoo.ru/ffOcffc4
o | e e S Busorea 101
' 11.02.2025 | https://m.edsoo.ru/ff0d015e
dhoTorddexra
43 Jasnenue ceera. Onbitel [1. H. JleGenena. 14.02.2025 bubnuoreka [JOK
XuMHnyeckoe JeUCTBUE CBETA o https://m.edsoo.ru/ff0d04a6
Texnudeckue yCTpONUCTBA U MPAKTUYECKOE
44 npUMeHeHHe: (OTOIEMEHT, (POTOJATUHK, 18.02.2025

COJIHCYHas 6aTape$1, CBCTOJHO[



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
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Permrenne 3aga4u mo reMe «21eMEHTHI KBAHTOBOM

bubmuoreka [JOK

45 OTITUKUY 21.02.2025 https://m.edsoo.ru/ff0d0302
o | s v Toucon OrusFespbopie o LOK
aTOﬁla t p A 25.02.2025 | https://m.edsoo.ru/ff0d091a
bubmmoreka [{OK
47| Hocrynatsi bopa 28.02.2025 | https://m.edsoo.ru/ffod0afa
18| roperone arows  ommor spoms snepry i Bumorexa LIOK
PEXO A P p 04.03.2025 | https://m.edsoo.ru/ff0dOafa
Opyroui. Buasl criekTpos
| R AT RO oo 10K
POWILA. BOPIYCKYIAD AVAITHSM. 07.03.2025 | https:/m.edsoo.ru/ff0d0ca8
CnoHTagHoOE U BBIHYXKJICHHOC N3JTYYCHHUC
o | wodmepumommen, O oo 10K
pdopa pen 11.03.2025 | https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO M3ITYICHUS
CeoucTBa anbda-, 6era-, raMMa-u3ITydeHUsI.
51 BrustHue pagmnoakTUBHOCTH Ha KUBBIE 14.03.2025
OpraHU3MBbI
52| Amiapaciin rexTpom HOSTROIHT Buamorexa LIOK
pactiaz. P P 18.03.2025 | https://m.edsoo.ru/ff0d1162
Oera-pacnaj. ['aMma-u3iydeHue
DHeprus CBSA31 HYKJIOHOB B sizipe. SInepHbie
53 peakuuu. SnepHpid peakrop. [Ipodiemsl, bubnunoreka [JOK
[EPCIEKTUBBI, SKOJOIHUECKHE ACIIEKTHI 21.03.2025 | https://m.edsoo.ru/ff0d1356
SIIEPHOU PHEPTETUKH
DneMeHTapHbIe YacTUullbl. OTKPBITHE
S0 | perncrpatm vewenTapuine dacre, Kpyrm Bumnorexa LIOK
p pall p t- ApyE 01.04.2025 | https://m.edsoo.ru/ff0d0e38

cToJ1 «PyHJaMEHTAIIBHBIE B3aUMOICHCTBUS.
EnuHcTBO (hr3nyeckon KapTUHBI MUpa»
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55

Bun 3B€3aH0r0 HeOa. Co3Be3us, SpKue 3BE3IbI,
IIJTAHEThI, UX BUAUMOC IBUXXCHUC. COHHG‘-IHaSI
cucrema

04.04.2025

56

Coumnne. CoyiHeyHast aKTUBHOCTE. VICTOUYHUK
sHepruu CoJiHIA U 3BE3]

8.04.2025

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3 /bl
IJIABHOM MOCIIEN0BAaTEIbHOCTH. BHyTpeHHEE
ctpoenue 38€31. COBpeMEHHbIE MTPEACTABICHUS
0 MPOUCXOKJEHHUH U 3BoJrolnK CosHIA U 3BE3]]

11.04.2025

58

Mneunsin [Iyre — Hama ['anakTuka.
[Tonoxenue u apmxenue Connua B ['anakTuke.
lNamakTukn. YEpHbIE ABIPHI B sIpax rajJakTUK

15.04.2025

59

Bcenennas. Pasz6eranue ranaktuk. Teopus
Bosemoro B3peiBa. PennkroBoe nznyyeHue.
MeraraiakTuka

18.04.2025

60

Hepemennsie npo0ieMbl acTpOHOMUU

22.04.2025

61

KonTtponbHas padoTta «J€MEHTHI aCTPOHOMUH
1 acTpO(PU3UKNY

25.04.2025

62

O6o06matomuii ypok. Posb ¢pusuku u
ACTPOHOMHHU B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COIMAIbHOM M ATHYECKOM
chepax IesaTeIbHOCTH YeIOBEKa

29.05.2025

63

O6o006maromuii ypok. Ponb 1 Mmecto pusuku u
aACTPOHOMHHU B COBPEMEHHOW HAYYHOU KapTHHE
MUpa

06.05.2025

64

O6o6maromuii ypok. Ponb ¢pusuueckoii Teopun
B (hOpMUPOBAHHUH NIPEICTABICHUN O
(buznyecKoil KapTUHE MUpPa

13.05.2025

65

O6o6maromuit ypok. Mecto uznyeckoit
KapTUHBI MUPa B 0OLIEM PSAY COBPEMEHHBIX

16.05.2025




€CTECTBEHHO-HAY4YHBIX NIPEACTABICHUH O
IIpupoJie

PesepBHbIl ypok. MaruutHoe noJe.

66 DNeKTpOMarHuTHast HHIYKIIHUS ! 20.05.2025
67 PesepBHblit ypok. Ontuka. OCHOBBI 1
CHeIMaJIbHON TEOPUU OTHOCUTEIBHOCTH 23.05.2025
68 Pesepnbiii ypok. KBanroBas ¢puznka. DneMeHTb 1 bubnnorexa [JOK
ACTPOHOMHH M aCTPODUZUKH https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOAMYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIbHBIE YYEGEHBIE MATEPUAJIBI U1 YHEHUKA

» ®uswnka, 10 kinacc/ Mskumes I'.5., Byxosues b.b., Corckuiit H.H. moa penakiueit
[MapdenTreBoii H.A., AkunonepHoe obmectBo «M3narensctBo «IIpocemenue»

» ®uswuka, 11 kmace/ Msikumies I'.J1., Byxosnes b.b., YUapyrun B.M. noxa penakmueit
[MapdenTreBoii H.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemenuey

Jlykamuk B.1. COopHUK BomipocoB u 3a1ad 1o ¢usuke. 7-9 ki. — M.:IIpocsemenue, 2010. —
192c.

METOJNYECKUNE MATEPUAJIbBI JIJIA YUUTEJIA

®usuka. 10 knace. Jlunakruaeckue KapTouku-3ananus (aBropsl M. A. Yiakos, K. M.
VYiakoB).

A.I1.PeimMkeBuy, 3agaunuk «®Pusuka 10-11», -M.:[poda,2019

lNonsadap6 U. U. CoopHuK BonpocoB u 3ajau no ¢pusuke. M.: Boiciias mkona, 1973.
CremanoBa I'. H. Coopuuk 3ama4 o ¢usuke / I'. H. CremanoBa. — M.: IIpocBemenue, 2015
r

JLLA. Kupuk, ®usnka-10, caMoCTOSITeIbHBIE U KOHTPOJBHBIE padoThl. — M: «Mnekcay, 2019
T.

bakanuna, JI.I1., benonyukusn, B.E., Ko3en C.M. CoopHnuk 3amau mo ¢puszuke mist 10-11
KJIaCCOB

¢ yriryonenasiM n3ydenueM usuku /Tlox pegakimeit C.M.Ko3zemra, M. : Bepoym — M,
2013.

Kabapaun, O.®., Opnos B.A., 3uns6epman A.P. ®usuka: 3agaunnk: 9-11 kimaccer: YueOHoe
nocobue 1yt o01eoOpa3zoBaTeNnbHbIX yupexkaeHuii. — M.: IIpoda, 2014.

HMPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU UHTEPHET
http://videouroki.net/ Buneoypoku B cetn MuTepHeT
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