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IHHOACHUTEJIBHASA 3ATINCKA

[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 deaeparbHON
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
tpeboBanusM PI'OC COO k miIaHUpPyeMbIM JIMYHOCTHBIM, MPEJAMETHBIM U METalpeIMETHbIM
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
pe3yJbTaThl OCBOCHUS Kypca GU3HUKH: TUYHOCTHBIE, METANIPEAMETHBIE, TPeIMETHBIE (Ha 6a30BOM
YpOBHE).

[IporpamMma no gu3uke BKIIOYAET:

® IIJIaHUpPYyEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (pU3MKK Ha 6a30BOM ypOBHE, B TOM UHCIIE

MpeIMETHBIE Pe3yabTaThl MO rojiaM O0yYEeHUS;

e cojepxaHue yueOHOro npeamera «dusukay 1o rojaM oOydeHusl.

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.
[konbHBIE Kypc GUBHKA — CHCTEMOOOpa3yIOIMMA JJisi €CTeCTBEHHO-HAYYHBIX YyYEOHBIX
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 NPH BBIOJIHEHUU UM YYE€OHBIX UCCIIEI0BAHUI.

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

Hoes yenocmnocmu. B cOOTBETCTBUU € HEH KypcC SABISETCS JIOTHYECKU 3aBEPLIEHHBIM, OH
COJICPXKHUT MaTepuall U3 BCEX pa3fiesoB (U3UKH, BKIIOYAET KaK BOMPOCHI KJIACCHUECKOM, Tak U
COBpEMEHHOM (pU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HEl MaTepuan Kypca (pu3nku 00beTMHEH BOKPYT
¢u3nueckux Teopuil. Benymum B Kypce sBisercs (OpMHUpOBaHHME MPEICTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U IOJIE.

Hoes eymanumapusayuu. EE€ peanuzanus npeanoaraeT MCHOIb30BaHUE T'YMaHUTAPHOTO
NoTeHIana (pu3nyeckon HayKu, OCMBICIIEHHE CBSA3U Pa3BUTUS (PU3UKHU C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU U 9KOJIOTHYECKUMU MpoOIeMaMH.

Hoes npuknaonoii nanpasnennocmu. Kype GU3nku npeamnonaraet 3HakoOMCTBO C HIMPOKUM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MPUIIOKEHUN N3YUYEHHBIX TEOPUH U 3aKOHOB.

Hoes »skonocuzayuu peamu3yeTcss MOCPEICTBOM BBEAEHHUS JJIEMEHTOB COJEpIKaHus,
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 ypOBHE cpeaHero oOriero oOpa3oBaHuUs
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-
Hay4YHBIX SIBJIEHUM U IIPOLIECCOB).
CucTeMHO- IS TETbHOCTHBIN MOJIX0/ B Kypce (PU3UKU peau3yercs Mpexkae BCero 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAIBHON JesITeIbHOCTH oOydatomuxcs. s 6a30Boro ypoBHsS Kypca
(GU3UKH — 3TO HCHOJIB30BAHUE CUCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB 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 UCX0s U3 0COOCHHOCTEH TUIaHUPOBAaHMS U OCHaIeHus Kabuneta ¢usuku. [Ipu sTom
oOecrieynBaeTcsi OBJIAJCHHE OOYYAIOMIMMUCS YMEHUSMHU TPOBOJIUTH KOCBEHHBIC W3MEPEHUS,
WCCIICIOBAaHUSI 3aBUCUMOCTEH (DM3MYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MIPEUI0KEHHBIX THUIIOTE3.
Bonpmioe BHUMaHuE yAenseTcs PelIeHHI0 pacu€THBIX W Ka4eCTBEHHBIX 3a1ad. [lpu saTom
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 ¥ WHTETPUPYS 3HAHUSA W3 pasHBIX pa3nenoB. [l KauecTBEHHBIX 3a/lad4 MPUOPUTETOM
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 PI'OC COO k MaTepuasbHO-TEXHUUYECKOMY
obecreueHno yueOHOTo Tmpoiiecca 6a30BbIi ypOoBEHB Kypca (DU3UKH Ha YPOBHE CPETHETO OOIIEeTO
00pa3oBaHUs JIOJDKEH W3y4daThCsl B YCIOBHUSAX MPEAMETHOTO KaOMHeTa (U3WKU WA B YCIOBHSIX
WHTETPUPOBAHHOTO KaOMHETa TPEJIMETOB eCTECTBEHHO-HAYYHOTO IHKIA. B kabuHere (usukm
JOJDKHO OBITh HEOOXO0IMMOE J1abopaTopHOE OOOpYyAOBaHWE /IS BBHITIOJHEHUS YKa3aHHBIX B
porpaMme no (GU3HNKe YUeHHYECKUX MPAKTHUECKHUX paboT U IEMOHCTPAIIMOHHOE 000pYI0BaHNE.
JlemoHcTpamoHHOe o0OopynoBaHue (OpMHUpPYeTCs B COOTBETCTBUM C TMPUHLIUIIOM
MUHUMAaJIbHON OCTATOYHOCTH U 00OecreunBaeT MOCTAHOBKY IMEPEUYHCIEHHBIX B MporpamMme 1o
(Gu3MKe KIIOYEBBIX JEMOHCTpAalUd Ui HCCIENOBaHHUS HM3y4aeMbIX SIBJICHHI M IPOIIECCOB,
SMIUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.
JlaGoparopHoe oOopymoBaHUE ISl YYCHHUECKUX MPAKTUYECKHX paboT GopmMupyercs B
BHJIE TEMAaTUYECKHMX KOMIUIEKTOB U OOecleyrBaeTcsi B pacuéTe OJHOTO KOMILUIEKTAa Ha ABYX
oOyuaronuxca. Temarnyeckue KOMIUIEKTHI J1IaDOPaTOPHOTO OOOPYIAOBAHMS JOJKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIOJIb30BAaHUU AHAJIOTOBBIX U LHU(POBBIX MPHOOPOB, a TaKkKe
KOMITBIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUE LU(POBBIX TaOOpaTOPHil.
OCHOBHBIMH LEJSIMU U3Yy4eHUS (PU3UKHU B 00IIeM 00pa30BaHUM SIBIISIFOTCS:
e (opmupoBaHue HHTEpeca W CTPEeMJICHHS OOYYarOIIMXCS K HAYYHOMY H3yYCHHIO
MIPUPO/IbI, Pa3BUTHE WX UHTEIIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

® pa3BUTHE TPEACTABICHUH O HAydHOM MeETOJle¢ TMO3HaHUA H (OPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHUSIM;

e (opmupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3y4eHHs] OCHOB CTPOCHHUS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DM3HKHY;

e (opMupoBaHHE YMEHHH OOBACHATH SBJICHHS C UCIOJIb30BaHUEM (DPU3NYECKUX 3HAHUN U
Hay4YHBIX JI0Ka3aTeIbCTB;

e (opMupoBaHHE MPEACTABICHUNA O POIM (PU3MKH Ul Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJOTHH.

JlocTikeHne 3TUX Lenel oOecrieunBaeTcs pelIeHHeM CIEAYIOIMX 3a/1ady B Ipoliecce
u3yudeHHs Kypca GU3UKU Ha YpOBHE CpelHero oomiero o0pa3oBaHusi:

e npuoOpeTeHue CHCTEMBbl 3HaHUIN 00 OOIMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,

TEOPHSIX, BKIIOUAs MEXaHUKY, MOJIEKYIISIPHYIO (PU3HKY, IIEKTPOAUNHAMHUKY, KBAHTOBYIO
(GU3UKY U DIIEMEHTHI aCTPO(PHU3UKY;



e (dopMupoBaHME YMEHHUH TPUMEHATH TEOPETUYECKUE 3HAHUA M1 OOBSICHEHUS
(¢u3nYecKuX SBICHUH B MNPUPOAE W UL TNPHHATUS NPAKTUUYECKUX PEIICHUH B
MMOBCEIHEBHOM JKU3HU;

® OCBOGHHE CIIOCOOOB pELICHUS pa3IMYHBIX 33434 C SBHO 3aJaHHON (u3HUecKoit
MO/IENBIO, 33/1a4, IT0IPa3yMEBAIOIINX CAMOCTOSATEILHOE CO3aHne (PU3NIECKON MOJIeIH,
aJICKBAaTHOW YCJIIOBHUSIM 3a/1a4U;

® TOHMMaHHE (PU3MYECKUX OCHOB W NPUHIUIIOB JCHCTBUS TEXHHUYECKHX YCTPOWCTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

® OBJIAJICHWE METOJIAMH CaMOCTOSTEIFHOTO TUIAHMPOBAHUS M MPOBEICHUS (HU3NIECKUX
OKCIIEPUMEHTOB, aHAIM3a W  WHTEpIpeTaluu  WHPOpPMALUHU,  OIPEACICHUs
JIOCTOBEPHOCTH MOJTYYEHHOTO PE3yibTaTa;

® CO3JIaHUE YCJIOBUU JIJIS pa3BUTHSI YMEHUN MPOEKTHO-UCCIIEI0BATENbCKOM, TBOPUECKOI
JeSITEIbHOCTH.

Ha wuzydyenue ¢usuku (6a30BbII ypOBEHBb) HAa YpOBHE CpefHero oOmiero oOpa3oBaHHs
otBoautcs 136 yacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenio), B 11 kimacce — 68 yacoB (2 yaca
B HEJIETIIO).

[Ipennaraemslii B mporpamme no Gpu3uke rnepeueHb J1ad0paTOPHBIX U MPAKTHYECKUX padoT
SIBJISIETCS PEKOMEHJOBAHHBIM, YYMTEIb JEJaeT BBHIOOp MPOBEAEHHUS JabOpaTOPHBIX paboT U
OTIBITOB C YYETOM HUHIUBUAYAIBHBIX 0COOEHHOCTEN 00yYaromINXCs.



COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. @u3uka U MeTOABI HAYYHOI'O NIO3HAHUS
®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.

Jlemoncmpayuu
AHasnoroBble U TU(POBBIE U3MEPHUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC JATUUKH.

Pazjnen 2. Mexanuka

Tema 1. Kunemamuka

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.

Jlemoncmpayuu

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.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JABUKEHUS 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 nBuxkeHus Tena, OpOIIEHHOTO TOPHU30HTAIBHO.

Tema 2. Junamuxa

[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
TPEHHSI CKOJIbXEHUS U cuiia TpeHus nokos. Kosdduuuent tperus. Cuia CONMpPOTUBICHUS TIPH
JBUKEHUU TeJia B )KUIKOCTH WJIU Ta3e.

[ToctynaTensHOE U BpallaTeIbHOE JBIKEHHE a0COIIOTHO TBEPJIOTO TeEa.

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

TexHuueckre yCTPOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TOAIIMITHUKY, JIBUKCHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrienne nHepLUUH.

CpaBHEHHE MacC B3aMMOICHCTBYIOIIUX TEll.

Bropoit 3akon HeroTona.

Nsmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT AepOpMaIuH.

HeBecomocts. Bec Tena npu yCKOpEHHOM NOAbEME U TTAJICHHH.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTBKCHHS.

VYcnoBus paBHOBecust TBEPIOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3ydenue nBuxenust Opycka o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B TMPYKHHE W PE3UHOBOM
obpasrie, oT ux aedopmariiu.

HccnenoBanue ycaoBuid paBHOBECHS TBEPIOTO TeJIa, UMEIOIIETO OCh BPAIIICHHUS.

Tema 3. 3axonbl COXpaHeHUs 8 MEXAHUKE

Nmnynsc MaTepualibHON TOYKH (TeJa), CUCTEMbl MaTepHalIbHBIX To4YeK. VIMITyIbC CUITBI 1
M3MEHEHNE UMITYJIbCA TeJla. 3AKOH COXPAaHEHHs UMITyJIbca. PeakTUBHOE ABMKEHUE.

Pabota crnpl. MOIIHOCTE CHJIBL.

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

[HoTenumanpsHas sueprus. [loTeHuuansHas sHeprust ynpyro aepopMupoBaHHOM MPYKUHBL.
[ToTennmanpHas 3Heprus Tejaa BOIM3U NOBEPXHOCTH 3eMIIH.

[loTeHnmanpHple W HENOTEHIUANbHbIE CHIIBL. CBsI3b PabOTHl HEMOTEHIUAIBHBIX CHI C
M3MEHEHNEM MEXaHUYECKOM SHEPTUU CUCTEMBI Tell. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPrUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

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

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE nBMXKEHUE.

[lepexon moTeHIMATBHON PHEPTUHU B KHHETUUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3ydyeHne aOCONIOTHO HEYNMPYroro yaapa ¢ TMOMOIIBIO ABYX OJIMHAKOBBIX HHUTSHBIX
MasTHUKOB.

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

Pa3nes 3. MoaekyasipHasi puznka 1 TepMOAMHAMHUKA
Tema 1. Ocnoébt MONEKYNAPHO-KUHEMUUECKOU MeOpUU
OcCHOBHBIE NOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUHU U UX ONBITHOE 000CHOBaHHUE.
Bbpoynosckoe nsmxenue. Auddysus. Xapakrep ABMKEHUS U B3aUMOJCHCTBUS YAaCTUI] BELIECTBA.



Mojenu cTpoeHHs Ta30B, KUAKOCTEH U TBEPIABIX Tell U 00bSICHEHHE CBOWCTB BELIECTBA 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 MOJIEKYJIIPHO-KUHETUUECKONH TEOPHH
uaeanpHOro rasza. AOCOJIIOTHasg TeMmIeparypa Kak Mepa CpelHell KHHETHMYECKOM >SHepruu
TEIUIOBOTO ABWKEHUS yacTull rasa. [llkana remnepatyp KenbBrHa. ['a30BbIe 3aKOHBI. Y paBHEHHUE
MemnneneeBa—Knaneiipona. 3akon Jlanprona. M3omporeccsl B UACaTIbHOM Ta3e C MOCTOSTHHBIM
KOJIMYECTBOM BellecTBa. ['paduyeckoe mnpeacTraBieHUE M30MPOLIECCOB: M30TEPMa, H30X0pa,
n3ooapa.

TexHudeckune yCTpOHCTBa M MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnpIThl, [OKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (oTorpapuu  MOJEKYI
OPraHNYEeCKUX COCTMHECHUH.

OneIThl 10 AUPPY3UN KUIKOCTEN U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKCHHUSI.

Monens onbita LlTepHa.

OnbIThI, TOKa3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOJCHCTBHSL.

Monens, WUTIOCTpUpYIOLIas MPUPO.Ty JaBJICHUS ra3a Ha CTEHKH COCYAa.

OnpIThI, MWJUTFOCTPUPYIOIINE YpaBHEHHUE COCTOSHUS UAEATIbHOTO ra3a, H30MpPOIIECChI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Ompenenenne Macchl BO3JyXa B KJIACCHOW KOMHAT€ Ha OCHOBE H3MepeHuH o00béMa
KOMHATBI, JaBJICHUS U TEMIIEPATyphbl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXY ITapaMeTpaMu COCTOSHUS Pa3peKeHHOT0 rasa.

Tema 2. Ocnoebl mepmoounamuku

TepMmoauHamuyeckass cucrema. BHyTpeHHsASI >HEprusi TEPMOAMHAMHYECKONH CHUCTEMBI U
crioco6Ob! e€ m3MeHeHus. KonnyectBo TerioTsl U pabota. BHyTpeHHsIs SHEprus 0AHOATOMHOTO
HJeaNbHOTO Ta3a. Buapl Temonepenayu: TEIONPOBOAHOCTh, KOHBEKIINS, U3IyYeHHE. Y IeIbHas
TEITOEMKOCTD BelecTBa. KolnuecTBo TEMIOTHI IpH TEIUIONEepeaaye.

[Tonsatue 00 ammabGatHOM Tmporiecce. [lepBbIii 3akOH TepMoauHaMHKH. [IpuMmeHeHHE
MIEpPBOTro 3aKOHA TEPMOJIUHAMUKH K H3ompolieccaM. I paduueckast uHTepriperanus paboThl rasa.

Bropoii 3akon TepMoanHaMuku. HeoOpaTuMocTh Mpo1ieccoB B MPUPOIE.

TemnoBeie Mamuubl. [IpuHnune! qeiicTBus TemaoBbix MamuH. [IpeoOpasoBanust sHepruu B
TeroBbIX MamuHax. KoadumuenT nmonesnoro aericteus remoBoit mammuel. Lukn KapHo u ero
KO3 (GUIIMEHT MOJIE3HOTO JEHCTBUS. DKOJIOTHUECKUE TPOOIEMbI TEIII0IHEPTETHKH.

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

Jlemoncmpayuu

N3menenne BHYTpEHHEH SHEpruu Tela MPU COBEPIIEHUU pPaOOTHI: BBUIET MPOOKH U3
OYTBLJIKH MO JCMCTBHEM C)KAaTOTO BO3yXa, HarpeBaHue »pupa B JaTYHHOU TpyOKe MyTEM TPEHHS
(BUIICOAEMOHCTpAITHSA).

N3menenue BHyTpeHHEH sHEpruu (TemIepaTypbl) Tea Mpu Terionepeaaye.

OnbIT 1o agquabaTHOMY PAaCHIMPEHUIO BO3/1yXa (OMBIT C BO3AYIITHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, TBUTATEINsI BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue yaenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanua eeujecmea. Pazosvie nepexoovl

[Tapoo6pazoBanue u koHAeHcanus. Mcnapenue u kunenne. AOCOMIOTHAS U OTHOCUTEIbHAS
BIIQXKHOCTh BO3Myxa. HackllmeHHbIN map. YaenbHas TemioTa mapooOpa3oBaHus. 3aBUCHMOCTh
TEMIIepaTypbl KUIIEHUS OT JaBICHUSI.



TBépnoe Teno. Kpucramnmaeckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB KPHCTAJLIOB.
XKunkue xpucramiel. CoBpeMeHHble Marepuanbl. I[lnaBieHue m kpucrammzauus. Y ienbHas
TeruioTa miasiaeHus. Cydonumanus.

YpaBHEHHE TEIIOBOTO OanaHca.

TexHuueckre yCTpOHMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TUTPOMETP M IICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUH TIOJYYEHHsI COBPEMEHHBIX MAaTEPUaIOB, B TOM YHCIIE HAHOMATEPUAJIOB,
Y HAHOTEXHOJIOT M.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenue npu NOHW>KEHHOM JaBJICHUMU.

CriocoObl I3MEpPEHUS BJIAKHOCTH.

Habnronenue HarpeBaHus 1 MJaBiIeHUs KPUCTAIIIMUYECKOTO BELIECTBA.

JleMoHCTpanys KpuCcTalIoB.

Yuenuueckuii sxkcnepumenm, nabopamophule pabomol

N3mepenue 0THOCUTEIBHON BIQXKHOCTH BO3/1yXa.

Paznen 4. DaekrpoamHnamMuka

Tema 1. dnekmpocmamuka

DnekTpu3anusa Tell. OJEeKTpU4YecKuil 3apsan. JlBa BuAa SIEKTPUYECKUX 3apSAJIOB.
[TpoBOAHMKH, AUDTIEKTPUKH U TIOTYIIPOBOAHUKN. 3aKOH COXPAHEHHS JJIEKTPUUECKOTO 3apsiia.

B3anmopeiicteue  3apspoB.  3akoH  Kymona. TodeuHBIl  3JIEKTpHYECKHMM  3apsfl.
OnekTpuyeckoe rmojie. Hampsk€HHOCTh ANIEKTpUYECKOTO TMojs. [IpuHIUI Ccymeprno3uiuu
ANEKTPUIECKUX MmoJied. JIMHIN HanpsoKEHHOCTH AJIEKTPUUECKOTO TIOJIS.

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 3JEKTPONpPHOOPOB, KOHAECHCATOpP, KOMHUPOBAIbHBIM
armapar, CTpyHHbIN PUHTEP.

Jlemoncmpayuu

YCTpoHCTBO M IPUHIIUIT IEUCTBUA SJIEKTPOMETpA.

B3anmojelicTBre Ha3IEKTPU30BAHHBIX TEJL.

DIIEKTPUYECKOE TT0JIE 3aPSHKEHHBIX TEL.

[IpoBOAHMKH B 31EKTPOCTATHUECKOM MOJIE.

DNeKTpocTaTUYecKas 3aluTa.

JIMBIIeKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

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

DHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenue 31eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. llocmoannwiit 31exkmpuyeckuit mox. Toku é paziuunvix cpeoax

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

Hanpsixenue. 3akon Oma i ydacTka 1enu.

DIeKTpUYEeCcKoe CONPOTUBJICHUE. VY nenbHoe CONPOTHUBIIEHUE BEILIECTBA.
[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
MOJHOM (3aMKHYTOM) 3neKkTprudeckoil nenu. KopoTkoe 3amblkaHue.



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

OnexTpuueckuii TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[omynpoBognuku. CoOCTBEHHAass W TPUMECHAs MPOBOJMMOCTH MOJIYHPOBOJIHUKOB.
CaoiictBa p—Nn-nepexona. ITomyrnpoBoiHUKOBbIE IPUOOPBHI.

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

OnexTpuueckuil ToK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOSATENbHBIN pa3psia. MoJiHus.
IIna3ma.

TexHuueckre ycTpoucTBa U MPAKTUYECKOE IPUMEHEHNE: aMIIEpMETP, BOJIBTMETP, PEOCTaT,
HUCTOYHUKUA TOKA, DJIEKTPOHArpeBaTeiIbHbIE NPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHUBIICHUS, BaKyyMHBIH  JMOJ, TEPMUCTOPI U  (POTOPE3UCTOPHI,
ITOJTYITPOBOJHUKOBBIN IHOJ, FaJIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HANPSOKEHMSL.

3aBUCUMOCTh CONPOTHUBJICHUS UWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAAN
IIOIIEPEYHOI0 CEYEHUs U MaTepHaa.

CMenanHoe coeIMHEHNE TPOBOJHUKOB.

[IpssMoe u3MepeHue 3neKTpoABMKYIIEH Cuiibl. KOpOTKOE 3amMplKaHUE TaJbBaHUYECKOTO
JJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHMUS.

3aBUCHUMOCTb CONPOTUBIIEHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 2JEKTPOJIUTOB.

HckpoBoii pa3psa ¥ NpOBOAUMOCTB BO3AYXa.

OaHOCTOPOHHSIA MPOBOIUMOCTD JHOJA.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3ydyeHne cMEIaHHOrO COEIMHEHUS PE3UCTOPOB.

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

HaGnronenue anexkTponusa.

Me:knpeaMeTHbIe CBSI3U

N3yuenune kypca ¢usuku 6a3zoBoro ypoBHsS B 10 kiacce OCyLIECTBISETCS C y4ETOM
CoJiepKaTeNbHbIX MEKIIPEIMETHBIX CBsI3el € KypcaMM MaTeMaTUKH, OWOJIOTHH, XHMUH,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemuvie nousamus, CBSI3aHHbIE C M3YYEHHEM METOJOB HAy4YHOIO IO3HAHMS:
ABJICHHE, HAy4HbIM (Qakr, rumoresa, (usnyeckas BeIUYMHA, 3aKOH, TEOpHUs, HaOIIOJCHHE,
9KCIEPUMEHT, MOJIEJIMPOBAHUE, MOJEIIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTeMbl ypaBHEHU, TuHeliHas GyHKuus, napaboa, runepooda,
uX rpaduku 1 cBOMCTBA, TPUTOHOMETPUUYECKHE (PYHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT€HC,
OCHOBHOE€ TPUTOHOMETPHUYECKOE TOKJIECTBO, BEKTOPbl M HX IPOEKLUHUHU HA OCH KOOPAMHAT,
CII0)KEHHE BEKTOPOB.

Buonoeusn: mexanuueckoe JBIKEHHUE B JKUBOW mpupoje, tuddysus, ocMOC, TEII00OMEH
KHUBBIX OPraHU3MOB (BHJIbl TEIUIONEPEauu, TEMJIOBOE PaBHOBECHE), FNEKTPUUECKUE SIBJIICHUS B
JKUBOU IIPUPOLE.

Xumus: OUCKPETHOE CTPOCHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TN, XUAKOCTEH U Ta30B, IEKTPUYECKHUE
CBOMCTBA METAJUIOB, 2JIEKTPOJIUTHUYECKAS AUCCOLMALINS, FAIbBAHUKA.

TI'eozpaghus: BnaxxHOCTB BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHue JABMXKEHUH C MUCIOJIb30BAaHUEM MEXAHU3MOB, YUET TPEHHS B
TE€XHUKE, MOJIIMIIHUKY, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS UMIyJIbCa B TEXHHUKE (pakera,
BOJAOMET W JIpyrue), JBUTATeNlb BHYTPEHHErO CrOpaHUs, MapoBas TypOHHA, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTMH MOJIyYEHUSI COBPEMEHHBIX MATEPHAJIOB, B TOM YHUCIIE
HAaHOMATEpUAJIIOB, W  HAHOTEXHOJIOTMH,  DJJEKTPOCTAaTHYECKas  3aIluTa,  3a3€MJICHHE



AIIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBI TNPUHTEp, dJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
JIEKTPOOCBETUTENbHBIE IPUOOPBIL, TAJIbBAHUKA.

11 KJIACC

Pazjen 4. DiekTpoamnamMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[ToctostHHbIE MarHuThl. B3auMoaeicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe IOJI€.
Bexrop marautHOM MHAYKUMHK. [IpyHIMI Cyneprio3uuy MarHUTHBIX MOJIe. JINHMKM MarHUTHOU
uHaykuu. KapTtrHa nTuHui MarHuTHOM MHIYKITUU OIS IOCTOSIHHBIX MarHUTOB.

MarnuTtHoe 1oJie TPOBOJHUKA C TOKOM. KapTuHa NWHMNA MHAYKIMM MarHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO IMPOBOJAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO MPOBOJHHKA, KATYHIIKA C TOKOM.
OmneIiT Opcrena. BzaumoaeiicTBre MPOBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOAYJIb U HallpaBJICHUE.

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

SIBneHue DIIEKTPOMArHUTHOM WHAYKIMH. [IOTOK BEKTOpa MArHUTHOM HHIYKLHH.
DNEeKTPOABMKYIIAS CHUJIA UHAYKIIMHU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIMU Dapajes.

BuxpeBoe anekrpuyeckoe mosie. DIEKTPOABMKYILAs CUJa HHIYKIUU B IPOBOJHHUKE,
JBUKYIIEMCS TIOCTYNATENIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuito Jlenna.

NHayKTUBHOCTG. fIBIEHNE CAMOMHAYKIMA. DIEKTPOABIKYIIAS CHUJIa CAMOWHTYKIUH.

DHeprusi MarHUuTHOTO TIOJISI KaTYIIKH C TOKOM.

DIJIEKTPOMArHuTHOE MOJIE.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE TNPUMEHEHHWE: TOCTOSHHBIE MAarHUTHI,
AJIEKTPOMArHMTHI, JIEKTPOJBUTATENb, YCKOPUTEN AIEMEHTAPHBIX YACTHIL], UHIYKINOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKIJIOHEHHE ANEKTPOHHOIO ITy4YKa MarHUTHBIM I1OJIEM.

JIHUY MHIYKIMYU MarHUTHOTO TOJIAL.

B3anmopelicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amrepa.

JenictBue cuibl JIopeHIa Ha HOHBI 3JIEKTPOJIUTA.

SIBneHue ANEeKTPOMArHUTHON UHIYKIIMH.

[IpaBuio Jlenna.

3aBUCHUMOCTD 3JIEKTPOABUKYLIEH CHIIBI MHAYKLIMH OT CKOPOCTH HM3MEHEHUS MarHUTHOTO
MOTOKA.

SIBneHne caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yueHne MarHuTHOTO MOJI KaTYIIKUA C TOKOM.

HccnenoBanue AeiicTBUSA MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

UccnenoBanue siBIIEHUS 31€KTPOMArHUTHOM MHIYKIIUH.

Pazgen 5. Koieoanusi 1 BOJHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHsle Kojiedanus

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

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



konebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHH B HJCATHHOM KOJIeOaTeIbHOM
KOHTYPE.

[IpencraBnenue o 3aryxaromux KojeOaHusX. BoIHYXK/IEHHBIE MEXaHUYECKUE KOJIeOaHMUs.
Pe3onanc. Beinyx1eHHBIC JIEKTPOMAarHUTHBIE KOJIEOaHNUS.

Ilepemennbiii Tok. CuHYCOMAAIbHBIM NEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOIO TOKA.
AMIUIMTY/IHOE U IEHCTBYIOIIEE 3HAUYEHUE CUIIbI TOKA U HAIIPSHKEHHUS.

Tpancdopmarop. IIpousBoactBo, mepenada W NOTPeOICHUE SICKTPUUECKON HSHEPTHH.
DKOJIOTUYECKHE PUCKH TpU MPOU3BOJACTBE AJeKTpod3Hepruu. KynbTypa wucnoiab3oBaHUSA
AJIEKTPO3HEPIHH B MOBCEAHEBHOMN KU3HU.

TexHuueckue yCTPOMCTBA M INPAKTHYECKOE IPUMEHEHME: DJIEKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTpOIepeiay.

Jlemoncmpayuu

HccnenoBanue napamMeTpoB KosieOaTeIbHON CUCTEMBI (IIPYKUHHBINA WM MaTeMaTHYeCKUn
MasITHUK).

HaGnronenue 3aryxarommx KojieoaHui.

NccnenoBanue cBOMCTB BBIHYX/IEHHBIX KOJI€OaHUH.

HaGnronenue pesonanca.

CBOOOTHBIE 3EKTPOMArHUTHbIE KOJIEOAHHUS.

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

Pe3onanc mpu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOpa, KATYIIKH HWHIYKTUBHOCTU U
KOHJIEHCATopa.

Monenb TMHUY 3JIEKTPOIepelauH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomul

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

HccnenoBanue mNEpeMEHHOrO0 TOKAa B LENM W3 IMOCICIOBATEIIBHO COCOUHEHHBIX
KOHJICHCATOPA, KaTylIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomMazZHumMHble 60JIHbL

MexaHn4yeckue BOJIHBI, yCI0BHs pacnpocTtpanenus. llepuon. CkopocTs pacipocTpaHeHus
u januHa BoaHbl. [lomepeuHble W IpoosbHbIE BOJIHBL. MHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJIH.

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

ONEKTPOMAarHUTHBIE BOJHBI. YCJIOBMS M3IIy4CHMS JJICKTPOMAarHUTHBIX BOJIH. B3anmHas
opueHTalus BekTopoB E, B, V B anexkTpomarHuTHOM BosiHe. CBOMCTBA 2JIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, MpelloMJIeHHe, mojspuzauus, audpaxuus, uHTeppepeHuus. CkopocTh
JIEKTPOMArHUTHBIX BOJIH.

[Ilkana 37M€KTpOMAarHUTHBIX BOJIH. [IpMeHEHME 2JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHUMNIB paguocBs3u U TeneBuacHus. Paguonokanms.

DNEKTPOMAarHUTHOE 3arps3HEHNUE OKPYKAIOLEH CPE/bl.

TexHudeckne ycTpocTBa M NPAKTUYECKOE NMPUMEHEHHUE: MY3bIKAJIbHBIE MHCTPYMEHTHI,
yIABTPa3BYKOBasl AMATHOCTHKA B TEXHUKE W MEAMIMHE, panap, paguoNpUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jemoncmpayuu

OO6pa3oBaHue 1 paclpoCTpaHEHUE NOMEPEYHBIX U MPOJIOTIBHBIX BOJIH.

Konebuomieecs: Teno Kak HCTOYHHK 3BYKa.

Habnronenue oTpaxeHus U NPEJIOMICHUS 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, Tuppakuus, HHTepPepeHLns.

Tema 3. Onmuxa

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

Otpaxxenue cBera. 3akOHBI OTpakeHHs cBeTa. [locTpoeHue n300pakeHH B IJIOCKOM
3epKaje.

[Ipemomnenne cBeTa. 3aKOHBI MPEIOMJICHHSI CBeTa. AOCOJIOTHBIM  TOKAa3aTeNb
npenomwiienus. llonHoe BHyTpeHHee oTpakeHue. lIpenenbHbIl yroja MHOJHOIO BHYTPEHHETO
OTpaKECHHUS.

Hucnepcus ceeta. CroxkHbli cocTaB Oenoro ceera. Ler.

Cobuparonue u paccewBarolive JHH3bL. ToHKas JuH3a. POKYyCHOE pacCcTOsHUE U
ONTHYECKasi cuiia TOHKOU JIMH3bL. [locTpoeHne n3o0paxxeHuii B COOMPAIOIINX U PACCEUBAIOIINX
nuH3ax. PopMyia TOHKOW JMH3BL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl TpUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BomnoBas omntuka. WHTepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HaOIIOZCHUST MAKCUMYMOB 1 MUHUMYMOB B UHTEP(HEPEHIIMOHHOW KapTUHE OT ABYX CHH(pA3HBIX
KOTE€PEHTHBIX UCTOUHHUKOB.

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,
MOJISIPOU L.

Jlemoncmpayuu

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

[TonHoe BHyTpeHHEe oTpaxkeHrne. Moienbs CBETOBOIA.

HccnenoBanue cBONCTB M300paykKeHUH B JIMH3AX.

Mopenu MUKpOCKOMa, TEIECKOIIA.

Ha6mronenue nnrepdepeHiiuy crera.

Ha6mronenue qudpaknum cBera.

Habmronenue nucnepcun cBera.

[Tonydyenue cnekTpa ¢ HOMOILIBIO IPU3MBI.

[Tonyuenue cnekTpa ¢ TOMOMIBIO AUPPAKIIUOHHON PEIIETKH.

Habmronenue nonspusanuu cBera.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenune nokasaresns npesoMIIeHUs CTEKIA.

HccnenoBanue cBOWCTB M300pakeHUI B JTMH3aX.

Habmronenue nucnepcun cBera.

Pa3nes 6. OCHOBBI CHIENMAIBLHON TEOPHUHM OTHOCHTEJILHOCTH
I'panunel mpuMEHUMOCTH KacCMUECKOM MexaHuKH. [locTynaTel crnennanbHOM Teopun
OTHOCUTEIIbHOCTH: HMHBAPUAHTHOCTb MOJYJS CKOPOCTM CBE€Ta B BaKyyMe, IPUHLIUI
OTHOCHUTEIbHOCTH DWHIITEHHA.
OTHOCHUTENBHOCTD OJTHOBPEMEHHOCTH. 3aMEUIEHNE BPEMEHU U COKPAILEHUE JJTUHBL.
OHeprus U UMIYNbC PENATUBUCTCKON YaCTULIBI.
CBs13p Macchl ¢ PJHEPTUEN U UMITYJIBCOM PENATUBUCTCKOMN YaCTUIbl. DHEPrus MOKOSL.



Paszpnen 7. KBanToBas pusuka
Tema 1. Dnemenmovi K6AHM OGO ONMUKU
®otonbl. ®opmyna Ilnanka cBsi3u sHepruu GOTOHA C €r0 YACTOTOW. DHEPTUS U UMITYIIbC
¢doToHa.
Otkpeitie u wuccnenpoBanue (oroadpdexra. Ombiter A. T. CroneroBa. 3aKoHBI
dorodddekra. Ypasuenue DitHmTeitHa aus potosrddexra. «Kpacuas rpanuma» Gotospdexra.
Hasnenue ceera. Onbith [1. H. JIeGenena.
XHUMHYECKOE IEHCTBUE CBETA.
TexHuueckne ycTpOHCTBAa M TNPAKTHUECKOE NpPUMEHEHHe: (POTorNIeMEeHT, (OTONATUHK,
COJIHEYHast OaTapesi, CBETOIHOI.
Jlemoncmpayuu
®oTo3(h(PexT Ha yCTaHOBKE C IIMHKOBOMU TMJIACTHHOM.
HccnenoBanue 3ak0HOB BHELIHETO POTOIPPEKTa.
Ceeroauo.
Conneunas Garapes.
Tema 2. Cmpoenue amoma
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 3HEPIUHU aTOMa BOJIOPO/1A.
BonnHoBgbIe cBOMcTBa yacTull. BosiHbl ne bpoiinsa. KoprnyckynsipHO-BOJIHOBOM Tyann3M.
CrioHTaHHOE U BBIHYXJICHHOE U3TTyYCHHUE.
TexHuueckre yCTPONCTBA W NPAKTUYECKOE NPHUMEHEHHWE: CHEKTPaJIbHBIM AHAIN3
(criekTpockoM), Ja3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogenb omnbiTa Pezepdopna.
Onpenenenre JUIMHBI BOJHBI J1a3epa.
HaGnronenne nuHeHvYaThIX CIIEKTPOB U3TyICHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol
HaGnronenue nuHeH4aToro CrexkTpa.
Tema 3. Amomnoe aopo
DKCIEPUMEHTHI, I0KA3bIBAIOLINE CI0KHOCTh CTPOEHUS s/1pa. OTKPBITHE PaMOAKTUBHOCTH.
OmnsiTel Pesepdopna no onpeneneHuIo coctaBa paaAloakTUBHOTO u3inydyeHus. ColicTBa anbda-,
Oera-, raMMa-u3nydeHus. BiusHue painoakTUBHOCTHU Ha >KUBbIE OPraHU3MBI.
OTtkpeITHE TIPOTOHA M HeHWTpoHA. HykionHas monens siapa I'eizendepra—Banenko. 3apsi
snapa. MaccoBoe uuncio sanapa. M3ortomnst.
Anbda-pacnaa. DNEKTPOHHBIA U MO3UTPOHHBIA Oera-pacman. ['amma-mznydenue. 3akoH
PaarOaKTUBHOIO pacraja.
DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. Jledekt Macchl siipa.
SAnepublie peakuuu. Jlenenve u cuHTE3 SA€Ep.
SAnepubiii  peaktop. TepmosimepHbii cuHTe3. I[IpoOieMbl M TEPCIEKTUBBI  SICPHOU
SHEPreTUKU. JKOJIOTHUECKUE ACTIEKTBI SIAEPHOMN SHEPIEeTUKH.
OnemeHTapHble YacTULBI. OTKPBITHE O3UTPOHA.
Metoabl HAOIIOEHNUS U PETUCTPALIUH SIEMEHTAPHBIX YaCTHII.
OdyHaaMeHTanbHbIe B3auMoieiicTBus. EqMHCTBO pus3nueckoit KapTUHBI MHpa.
TexHuyeckue ycTpoHCTBa M NPAKTHUECKOE NMPUMEHEHHWE: A03MMETp, Kamepa BuibcoHa,
SJICpHBINA peakTop, aToMHasi bomoa.
Jlemoncmpayuu
Cu€TunK HOHU3UPYIOUINX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopsie pabomul
HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusm).



Pa3nes 8. DiieMeHTHI ACTPOHOMMH U ACTPOPU3NKHU

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

Bun 3Bé3aH0r0 Heba. Co3Be3ausl, spKue 3BE3/bI, IIAHETHI, KX BUANMOE JIBIKCHUE.

ConneuHnas cucrema.

Connue. ConneuyHast akTMBHOCTh. Mcrounuk sHepruu ConHua u 3BE3A. 3BE3IBI, HX
OCHOBHBIE XapaKTEpUCTUKH. /[narpamma «CHeKTpajbHbIN KJIACC — CBETUMOCTDY. 3BE3/1bl IIIaBHOM
[IOCJIEIOBATEIBHOCTA.  3aBUCHUMOCTh ~ «Macca — CBETHMMOCTbY» JUIsl  3BE3J  TIJIaBHOM
nocyenoBareabHoCTU.  BHyTpeHHee crpoeHue 3BE34. CoBpeMEHHbIE MPEACTAaBICHUS O
MIPOUCXOXKACHUU U 3BoJronu CoJlHIIa U 3BE3/1. DTambl KU3HU 3BE3L.

Mnieunsiii [TyTs — Hamra I"'anaktuka. [lonoxxenne u neuxkenne Coinnua B ['anaktuke. Turbl
rajiakTuk. PanmoranakTuku u kBa3apsl. YEpHbIE ABIPHI B siApax rajlakTUK.

Bcenennas. Pacmmpenune Bceenennoil. 3akon XaO6sa. Pazberanue ranaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3nmydeHue.

MacmrabHas ctpykTrypa Beenennoil. Meraranaktuka.

Hepewénneie npoOieMbl acTpOHOMUH.

Yuenuueckue nabnrooenus

Habmonenust HeBOOPYKEHHBIM I1a30M C UCHOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUI OTIpEJIeNIEHUs TIOJI0KEHUsI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IUS
CeBepHOro noaymapus u ipKue 3BE3/IbI.

Habmonenus B teneckon Jlynsl, maner, Mneunoro Ilyrtu.

Oo0o0maruiee NOBTOPEHNE

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
(bU3UYeCKON KapTHHE MHpaA, MECTO (DU3MYECKON KapTHHBI MUpPa B OOIIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPO/IE.

Me:knpeaMeTHbIe CBSI3U

N3yuenne kxypca ¢uzmku 06a3oBoro ypoBHS B 11 Kimacce OCymecTBISETCS € y4ETOM
COJIep’KaTeIbHBIX MEXKIIPEIMETHBIX CBfA3€M € KypcaMH MaTeMaTUKHU, OHOJIOTHH, XUMUH,
reorpauu ¥ TEXHOJOTHUH.

Meosicnpeomemnuvle nouwsamusi, CBS3aHHbIE C HM3YyYEHHEM METOJIOB HAyYHOTO MO3HAHUS:
SBJICHUE, HAy4yHbId (akT, rumoresa, (Qu3uyeckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIO/EHUE,
AKCIEPUMEHT, MOJICJIUPOBAHHIE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHne CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIHUU: CHHYC,
KOCHUHYC, TaHTE€HC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl U HX
MPOEKIIMM HAa OCH KOOPJHMHAT, CIIOKEHHWE BEKTOPOB, MPOM3BOJHBIC DJIEMEHTAPHBIX (DYHKIIUH,
MIPU3HAKU T0I00US TPEYTOJILHUKOB, OMPEIeICHHE TUIOIIAIU TUIOCKUX QUryp U o0bEma Ted.

buonocus: anekrpudeckue IBJICHUS B )KUBOM MPUPO/IE, KosieOaTebHbIE IBMKEHUS B )KUBOI
MIPUPO/Ie, ONITUYECKHUE SIBJICHUS B )KUBOU MPUPOJIE, ACUCTBHUE PAIMAIIUU HA KUBBIE OPraHU3MBI.

Xumusa: CTpOEHUE aTOMOB M MOJIEKYJ, KpHUCTalIMYecKash CTPYKTypa TBEPHABIX Tell,
MeXaHU3MBbl 00pa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAJIbHBINA aHAU3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3AJI€KH MArHUTHBIX Py, GoTochEMKA 3eMHON
IIOBEPXHOCTH, NIPEICKA3aHNE 3EMIIETPACEHUM.

Texnonozcus: TMHUM DIIEKTPOIIEpENad, T€HEPATOP MEPEMEHHOIO TOKA, 3JIEKTPOJBUIATED,
MHAYKIMOHHAs MeYb, pajap, paJuoNpUEMHMK, TEJIEeBU30p, aHTeHHa, TenedoH, CBU-mneus,
MIPOEKIMOHHBIN anmnapar, BOJJOKOHHAs ONTUKA, COJIHEUHas OaTapest.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110 ®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUA

OcBoenne yueOHoro mpeamera «®Puszmka» Ha YpOBHE cpemHero obOmiero oOpa3zoBaHus (0a30BbI YpPOBEHB) IOJDKHO OOECIICUUTH
AOCTHIKCHUC CIICAYIOUX JIMYHOCTHBIX, METAIIPCAMETHBIX U IIPCAMETHBIX O6pa30BaTeJ'IBHBIX PE3YJIbTATOB.

JIMUHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pe3yNabTaThl OCBOEHHUs yueOHOro mnpenMera «@DuU3MKa» JOJKHBI OTpakaTb T'OTOBHOCTh U CIOCOOHOCTH OOy4aromuXcs
PYKOBOJCTBOBAThCA C(HOPMUPOBAHHOW BHYTPEHHEH MO3UIMEH JTUYHOCTHU, CUCTEMOMW IIEHHOCTHBIX OPHUEHTAIIMH, TO3UTHUBHBIX BHYTPEHHUX
yOEXeHUH, COOTBETCTBYIOIIMX TPAIUILIMOHHBIM [IEHHOCTSM POCCUHCKOTO OOIIECTBA, paCIIMPEHUE )KU3HEHHOTO OIbITa U ONBITA JESITEIbHOCTH
B MPOLIECCE PEeATN3ALMN OCHOBHBIX HAMPABICHUN BOCIIUTATEIbHOMN IEATEIILHOCTH, B TOM YHCJIE B YACTHU:

1) rpaaaHCcKOro BOCIIMTAHMSA:

c(OpPMUPOBAHHOCTH IPAKJIAHCKOM MO3ULIMU 00YJaIOIIerocsi Kak akTHBHOT'O M OTBETCTBEHHOTO 4JIeHa POCCUNMCKOro 0OIIEeCTBa;

MPUHATHE TPAJIUIIMOHHBIX 00IEYEIOBEUECKUX I'YMAaHUCTHUECKUX U IEMOKPATUYECKUX IEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JI€ATEIbHOCTh B MHTEpPEcax TIpaKJaHCKOTro OOLIecTBa, y4acTBOBaTh B CaMOYNpPABICHUH B
o0pa3oBaTeNbHON OpraHu3aluy;

YMEHHE B3aUMO/IEHCTBOBATh C COL[MAIbHBIMU HHCTUTYTaMHU B COOTBETCTBHHU € UX QYHKIUSAMU U Ha3HAUCHUEM;

TFOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKON IEATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIHTAHMSI:

c(OpPMUPOBAHHOCTH POCCUMCKON I'PakIaHCKON HIEHTUYHOCTH, MaTPHOTU3MA;

LIEHHOCTHOE OTHOIIIEHUE K TOCYAAPCTBEHHBIM CUMBOJIaM, JOCTHKEHHUSIM POCCUMCKHUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CIOCOOHOCTH OIICHUBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PEILICHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEGHHOCTH,
B TOM YHCJIE B JIEATEILHOCTH YUEHOTO;

OCO3HaHHKE JIMYHOTO BKJIAJla B IOCTPOCHUE YCTOMYUBOTO OyayILIEero;

4) 3CTeTHYECKOr0 BOCIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUasi 3CTETUKY HAyYHOTO TBOPYECTBA, IPUCYILETo (PU3NIECKON HAYKE;

5) Tpya0BOro BOCIIMTAHHUSI:

MHTEpEC K Pa3IUYHbIM cepaM npodeccuoHaIbHOM e TeNbHOCTH, B TOM YUCIIE CBSA3aHHBIM C (GU3UKON U TEXHUKOW, yMEHHE COBEpIIATh
0CO3HaHHBII BBIOOP Oyny1Ieil mpodeccuu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHbL;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHUIO M caMOOOPa30BaHUIO B 00JIACTH (PU3UKU Ha MPOTSHKEHUU BCEH JKU3HU;

6) IKOJIOrHYeCKOr0 BOCIIUTAHHUS:



c(pOpPMUPOBAHHOCTH FKOJIOTMYECKOH KyIbTYPBI, OCO3HAHUE ITI00AIILHOTO XapaKTepa 3KOJIOrMYeCKuX Ipoliem;

IIJIJAHUPOBAHUE U OCYILECTBIICHNE JICHCTBUHI B OKPYXKAIOLIEH CpPe/ie Ha OCHOBE 3HAHMS LEJIeW YCTOMUNBOIO pa3BUTHUS YEJIOBEUECTBA,

paciIupCHHUC OIIbITa ACATCIIBHOCTU 9KOJIOTHYECKOH HaITpaBJICHHOCTH HAa OCHOBC UMCIOIIUXCS 3HAHUH 110 (1)I/I3I/IKG;

7) HEeHHOCTH HAYYHOT O MO3HAHUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3HUECKON HAYKH;

OCO3HAaHHME [IEHHOCTH HAyYHOW JESATEIHHOCTH, TOTOBHOCTH B TIpoOLleCcCe M3y4YeHUS (U3MKH OCYIIECTBIATH TPOCKTHYIO H
HCCICA0BATCIbCKYIO ACATCIIbHOCTE MHAUBHUAYAJIbHO U B I'PYIIIIC.

METAINIPEAMETHBIE PE3YJIbTATHI

IMo3naBaTebHBbIE YHHBeEpPCAJbHbIE YueOHbIE JeHCTBUS
ba3oBbIe Joruueckue aAeMcTBHUA:
CaMOCTOSITENHHO (POPMYITHUPOBATH M aKTyaJIM3UPOBATH MPOOJIEMY, paCCMAaTPUBATh €€ BCECTOPOHHE;
OTIPENIETIATH EH AeITeIbHOCTH, 3a71aBaTh MMapaMeTPhl U KPUTEPUHU UX JOCTIKCHHS;
BBISBJISITH 3aKOHOMEPHOCTH 1 TPOTUBOPEUHS B PAaCCMATPUBAEMBIX (DH3NUYECKUX SBICHUSAX;
pa3pabaThIBaTh IIJIaH pelIeHUs MPOOIEMBbI ¢ YIETOM aHAM3a UMEIOIITUXCS MaTepUATIbHBIX 1 HEMaTepUaIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTUBBI B JIEATEILHOCTD, OIIEHUBATh COOTBETCTBHE PE3YJIHTATOB IIEJISIM, OIICHUBATh PUCKHU TIOCIICJICTBUM JIEATETLHOCTH;
KOOPJAMHHUPOBATH U BHITIOHITH pabOTy B YCIOBHSX PEAIbHOTO, BUPTYAIbHOTO M KOMOMHUPOBAHHOTO B3aUMOICHUCTBUS;
Pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPY PEIICHUH KU3HEHHBIX TTPOOIIEM.
ba3oBrble nccienoBarejbCcKue AeiCTBHS.
BJIQJICTh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHITHIMHU U METOIaMU (PU3NYECKON HAYKH;
BJIQJICTh HABBIKAMU Y4EOHO-HCCIICIOBATEILCKOM M MPOCKTHOW JEATEIBLHOCTH B 00JacCTH (PU3HUKH, CIIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIIBHOMY IMOMCKY METOJIOB PEIICHHs 3a7a9 (PU3NYECKOTO COACPKaHU, TPUMEHEHHUIO PA3IMYHBIX METOJIOB MTO3HAHUS,
BJIQJICTh BUJAMU JICATEILHOCTH IO IMOJYYCHHIO HOBOTO 3HAHHS, €r0 MHTEPIPETAlUU, MPeoOpa3oBaHUIO0 M MPUMEHEHUIO B Pa3IMYHBIX
Y4€OHBIX CHUTYallUsIX, B TOM YHCIIC TIPH CO3aHUH YI€OHBIX MPOEKTOB B 00IaCTH (PU3HKH;
BBISIBIISITh MPUYUHHO-CIICACTBEHHBIC CBSI3U M aKTyalU3UpPOBaTh 3a/lady, BBIIBUTATh THIOTE3y €€ pEIIeHHs, HAXOAUTh apTyMEHTHI IS
JI0Ka3aTeNIbCTBA CBOMX YTBEPXKACHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPHUH PEILICHUS;
aHAJIM3UPOBATh MOJIYYEHHBIE B XOJ€ PEIICHHs 3aJaud pe3y/lbTaTbl, KPUTUUYECKH OIICHUBATh HMX JIOCTOBEPHOCTh, MPOrHO3HPOBATH
M3MEHEHHE B HOBBIX YCIIOBUSIX;
CTaBUTh U POPMYIHUPOBATH COOCTBEHHBIE 33]]a4l B 00Pa30BATENBHON NEATEILHOCTH, B TOM YUCIIE TIPU U3YYCHUU (DU3HKHY;
JaBaTh OLIEHKY HOBBIM CHTYAIlUsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;
YMETb MEPEHOCUTH 3HAHUS N0 (PU3MKE B MPAKTHUECKYIO 007acTh KU3HEIEATEIbHOCTH;
yMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JacTel;
BBIJIBUTaTh HOBBIE UJIEU, TTPEAJIaraTh OpUrHHAIbHBIE TOAXOAbl U PEIICHHUS;



CTaBUTH MPOOIEMBI U 33J]a4H, JOMYCKAIOLINE aJIbTePHATUBHBIC PEIICHUSI.
Padora ¢ undopmanueii:

BJIaJICTh HABBIKAMU TOTy4EHUS MHPOPMAIUU (HUZNIECKOTO COJCPIKAHUS U3 UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIHLHO OCYIIECTBIIATh
MOWCK, aHAJIN3, CHCTEMATU3AIUI0 U MHTEPIPETAINIO HHPOPMALIUN PA3IHYHBIX BUJOB U (JOPM MPEICTABICHHS;

OLICHUBATh JJOCTOBEPHOCTbh UH(OpPMaLIHH;

WCTIOJIb30BAaTh CPEICTBAa MH(POPMAIMOHHBIX M KOMMYHUKAITMOHHBIX TEXHOJIOTHH B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATHBHBIX U
OpraHu3aIMOHHBIX 3a]a4 C COOJIIOJICHHEM TpeOOBaHMI SPTrOHOMUKH, TEXHHKH O€30MaCHOCTH, TMTHEHBI, PECypcocOepekeHus, PaBOBBIX U
ATUYECKUX HOPM, HOPM HUH(POPMAIIMOHHON 0€3011aCHOCTH;

co3/aBaTh TEKCTbl (PU3UYECKOrO COJAEpkKaHHUS B pa3iIMYHbIX QopmaTax ¢ y4€TOM Ha3Ha4YeHHs] MHPOpPMAIUU U LEIEBOW ayAUTOPHH,
BbIOMpAsi ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyaJIU3alUHU.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBHUS:

OCYILIECTBIISATH OOILIEHHE Ha YpoKaX (PU3UKHU U BO BHEYPOUHOH JEATEIbHOCTH;

pacrno3HaBaTh NPEANOCHUTKH KOH(MIUKTHBIX CUTYallUi U CMSATYaTh KOHQIUKTHL;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C HCIOIb30BAaHUEM S3BIKOBBIX CPEJICTB;

MMOHUMATh U UCTIOJIB30BaTh MPEUMYILIECTBA KOMAHIHON U MHANBUAYATIbHON pabOThL;

BBIOMpATh TEMATUKY U METOJbl COBMECTHBIX ACHCTBUI ¢ y4ETOM OOLIUX HHTEPECOB U BO3MOXKHOCTEN Ka)I0T0 WieHa KOJIJICKTHBA;

IIPUHUMATDH LIEJI COBMECTHOW NEATEIBbHOCTH, OPraHU30BbIBATh U KOOPAMHHUPOBATH JECUCTBUS IO €€ JOCTHKEHHUIO: COCTABJIATH IUIaH
JEHCTBUM, pactpeieIATh POJI ¢ y4ETOM MHEHUN yYaCTHUKOB, OOCYXKAaTh PE3YJIbTaThl COBMECTHOM paOOTHI,

OIICHUBATh KAYECTBO CBOETO BKJIAJA U KAXKJOT0 yJaCTHHKA KOMaH/bI B 00NN pe3ybTaT Mo pa3padoTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBbIE MPOEKTHI, OLEHUBATh UACH C IMO3ULIMY HOBU3HBI, OPUTMHAIILHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBIISITh MO3UTHBHOE CTPATETHYECKOE IMOBEACHUE B PA3IUYHBIX CHUTYalUsX, MPOSBISATH TBOPYECTBO M BOOOpaskeHUE, OBITh
VHULIMATUBHBIM.

PeryasiTuBHbIe YHHBepPCcaJbHbIe YUeOHbIE 1elCTBHS
Camoopranuszanmsi:
CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO AEATEILHOCTh B 00MacTH (PU3UKH U aCTPOHOMUH, BBISBISTH MPOOJIEMBI, CTaBUTh U
dbopMynupoBaTh COOCTBEHHBIE 33/1a4H;
CaMOCTOSITENIbHO COCTaBIIAThH IJIAH PElICHUs] Pacu€THBIX M KaYeCTBEHHBIX 3a/1ay, TJIaH BBINOJHEHUS MPAKTUYECKON paboThI ¢ yuéToM
HUMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANIOUTEHHIH;
JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;
paciupsaTh paMKH yueOHOTO MpeMeTa Ha OCHOBE TUYHBIX MPEATNIOYTCHUH;
JieNaTh OCO3HAHHBIN BEIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 32 PEIICHHUE;
OIICHUBATh MPHUOOPETEHHBIN OTIBIT;



CrocoOCTBOBAaTh (DOPMHUPOBAHHUIO ¥ TPOSIBICHUIO IPYAWIIMA B O0JIACTH (U3HMKH, MOCTOSHHO TOBBIINIATH CBOM 00pa3oBaTeIbHBIA U

KYJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, IMOLMOHAIbHbII HHTEJIEKT:

J1aBaTh OLIEHKY HOBBIM CHTYallUsiM, BHOCUTH KOPPEKTHUBHI B IESTEILHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB LIETISIM;

BJIQJICTh HABBIKAMU TTI03HABATEILHON PE(PIEKCHH KaK OCO3HAHMS COBEPIIAEMBIX JICHCTBUNA W MBICIHTEIBHBIX POIECCOB, HX PE3yIbTaTOB
1 OCHOBaHUM;

MCTIOJIB30BaTh MPUEMBI pe(hICeKCHUH IS OLICHKH CUTYAIlHH, BEIOOpA BEPHOTO PELICHHUS;

YMETh OIICHUBATh PIUCKH U CBOEBPEMEHHO MTPHUHUMATDH PEIICHHS 10 UX CHIDKEHUIO;

MPUHUMATh MOTUBBI M QpTYMEHTHI IPYTUX MIPH aHAJIN3E PE3YJbTaTOB JCATEIbHOCTH;

MIPUHUMATPH ce0s, TOHUMasi CBOM HEJOCTATKH U JIOCTOMHCTBA;

MPUHUMATh MOTUBBI M QpTYMEHTHI IPYTUX MIPH aHAJIN3E PE3YJbTaTOB JCATEIbHOCTH;

MPHU3HABATH CBOE MPABO U MPABO JPYrUX Ha OMIMOKH.

B mpomecce mocTmKeHHs TUYHOCTHBIX PE3yAbTaTOB OCBOCHUS MPOTPAMMEI 10 (DU3HKE Ul YPOBHS CPEIHET0 00mero oOpa3oBaHUs Y
00y4aromuxcst COBEPIICHCTBYETCS YMOIIMOHATIBHBIA WHTEIUIEKT, TPEAIOJIaratonii ¢(hOpMUPOBAHHOCTE:

CaMOCO3HAHMSI, BKJIFOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE AMOIMOHAILHOE COCTOSIHUE, BUACTh HANIPABIICHHS PA3BUTHS COOCTBEHHON
SMOIIMOHAIBHOM Cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpEryJvpoBaHus, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEJCHHE, CIOCOOHOCTh
aIalITUPOBATHCS K SMOIIMOHATBHBIM U3MEHEHUSIM U MPOSIBIATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEI MOTHBAIIMH, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTH)KEHUIO 1IeJIU U yCIeXy, ONTUMH3M, HHUIIMATUBHOCTh, YMEHHE JIEHCTBOBAThH
HCXOJISl U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh MOLIMOHAIBHOE COCTOSTHUE APYTUX, YUUTHIBATH €0 MPH OCYILECTBICHUH OOLICHUS,
CIOCOOHOCTH K COUYYBCTBHIO M CONIEPEKUBAHUIO;

COLIMANIBHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH BBICTpanBaTh OTHOILEHUS C JPYTUMHU JIIOJbMH, 3a00TUTHCS, IPOSBISATH UHTEPEC U
pazperiath KOH(IUKTHL

INPEIMETHBIE PE3YJIBTATbBI

K xoHiy o6yuenus B 10 ki1acce npeaMeTHble pe3ysibTaTbl Ha 0a30BOM YpOBHE JOJDKHBI OTPaXkaTh CHOPMHUPOBAHHOCTD Y 00YJarOIUXCs
YMEHHUI:

JIEMOHCTPUPOBATh HA TPUMEPAX POJIb U MECTO (PU3KKU B GOPMHUPOBAHUU COBPEMEHHOW HayYHON KAPTUHBI MUPa, B pa3BUTHH COBPEMEHHOM
TEXHUKH U TEXHOJIOTUH, B IIPAKTUYECKON AEATEIIBHOCTH JIOACH;

YUUTBIBATh FPAHUIIBI IPUMEHEHUS 3YUYEHHBIX (U3NUECKUX MOJIENIeH: MaTepraibHast TOUKa, MHepIUalIbHas CUCTeMa 0TCuéTa, aOCOIIOTHO
TBEPJI0€ TEJI0, UCaTbHbIN I'a3, MOAEIH CTPOEHUS I'a30B, )KUAKOCTEH U TBEPABIX T, TOUCUHBIH JIEKTPUUECKUH 3apsi PH PELIeHnH (PU3NIecKuX
3a/1ay;



pacrno3HaBaTh (U3NYECKUE SBICHHS (IIPOIIECCHI) M OOBSICHITh MX HA OCHOBE 3aKOHOB MEXAaHUKHU, MOJICKYISIPHO -KHHETUYECKOW TEOpUun
CTPOEHUS BEIIECTBA U AJIEKTPOIMHAMUKN: PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOIMHEHHOE ABMKEHUE, CBOOOIHOE MAJICHUE TEll, ABIKCHUE
10 OKPY>KHOCTH, MHEPIIHS, B3aUMOAeHCTBHE Tell, U dy3usi, OpOYHOBCKOE JIBIKEHUE, CTPOCHHUE KHUIKOCTEH U TBEPIBIX TN, N3MEHEHUE 00bEMa
TeJ MPU HAarpeBaHWH (OXJIAXKICHHWH), TEIJIOBOC PAaBHOBECHE, MCIIAPCHUE, KOHICHCAIWS, TUTABJICHUE, KPUCTAILIN3AIUs, KUTICHUE, BIAKHOCTD
BO3]lyXa, MOBBIIICHUE ABJICHUS r'a3a MPU €ro HAarpeBaHUU B 3aKPBITOM COCYJIC, CBS3b MEXKIy ITapaMeTpaMH COCTOSIHUS Ta3a B U30TPOIIECCax,
AIIEKTPU3ALHNS Tell, B3AUMOACHUCTBHUE 3aPAI0B;

OTIMICHIBATh MEXaHUYECKOE JIBMYKCHHE, HCIIOJIBb3YS (PH3UUECKIE BETMUMNHBI: KOOPAUHATA, ITyTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca
TeJa, CHJIa, IMITYJIbC Tela, KWHETHYECKast SHEPTHsl, OTEHIIHAIbHAS SHEPTUs, MeXaHWJIecKasi padoTa, MEXaHHUYECKask MOIITHOCTh; TIPU OTTHUCAH U
MIPABWJIBHO TPAKTOBATH (PU3MUYECKUI CMBICIT HCIIOJIb3yEeMbIX BEJIMYMH, UX 0003HAYCHUS M €IMHUIIBI, HAXOIUTh (POPMYITBI, CBSI3BIBAIOIINE TAHHYIO
(U3HUYECKYIO BETMUUHY C JIPYTUMU BEITUYHHAMU;

OTIMCHIBATh U3YUEHHBIC TEIJIOBBIC CBOMCTBA TEJ U TEIUIOBHIC SBJIICHHUS, UCIIOJIb3Ys (DM3MUECKHUE BEIMIMHBI: JJaBJICHHUE ra3a, TeMIepaTypa,
CpeIHssl KWUHETHYeCKas JHEPIHsl XaOoTHYCCKOro JBMIKCHHS MOJIEKYJ, CPEIHEKBaJpaTHYHAsS CKOPOCTh MOJICKYJN, KOJIMYECTBO TEIUIOTHI,
BHYTPEHHSSI JHeprus, padora Traza, KOIPQPHUIIMEHT IOJIE3HOTO JEHCTBUS TEILIOBOTO JBHTATEINs, NMPH OIHWCAHWUU TPABUIBHO TPAKTOBATH
(U3HYECKUI CMBICIT HCIIOIB3yEeMbIX BEIMIMH, UX 0003HAYCHUS U €AMHHIIBI, HAXOUTh (POPMYITBI, CBS3BIBAIOIIHE TAHHYIO (U3NUYSCKYIO BEJTHUIUHY
C IPYTUMU BETHUHHAM;

OTIMCHIBATh M3YYCHHBIC IICKTPUUCCKUE CBOMCTBA BEIIECTBA U JICKTPUUCSCKUE SIBIICHUS (TIPOIIECCHI), UCIIOIB3Yysd (PU3NUCCKUE BEITNIMHBI:
AIIEKTPUUYECKHIA 3apsiJl, SIEKTPUIECKOE MOJIe, HAPSHKEHHOCTB TOJIS, TIOTSHIIAAN, PA3HOCTh MOTCHIIMATIOB; TPH ONMCAHUX TIPABUIIBHO TPAKTOBATh
(U3NYECKUN CMBICIT HCIIOJIB3YEMbIX BEIUYMH, X OOO3HAYCHUS W E€IWHUIIBI; YKa3bIBaTh (OPMYIIBI, CBS3BIBAIOIINAE JAHHYIO (H3UYECKYIO
BEJIMYUHY C JPYTUMH BEITUYNHAMU;

aHATM3UPOBATH GU3UUECKHUE MPOIIECCHI U SBJICHUS, UCTIOIB3YS (PU3MUECKHE 3aKOHBI M TPUHITUIIBL: 3aKOH BceMupHoro tsrotenus, |, 1l u 111
3akOHbI HBIOTOHA, 3aKOH COXpAaHEHUS MEXaHWUYECKOW JHEPruu, 3aKOH COXPAHCHUs HMMITYJIbCA, MPHHIMI CYNEPIO3UIUH CHJI, TPUHIIHII
PaBHOIIPABHS MHEPLIUAIBHBIX CHCTEM OTCYETA, MOJIEKYISPHO-KHHETUYECKYIO TCOPHIO CTPOCHUS BEIIECTBA, Ta30BbIC 3aKOHBI, CBS3b CpPEIHEH
KUHETHYECKOW SHEPTUU TEIUIOBOTO JIBM)KCHHUS MOJIEKYJ C aOCOJIOTHOM TeMIIepaTypoid, MEepBblid 3aKOH TEPMOJMHAMHKH, 3aKOH COXpPaHCHUS
AIIEKTPUYECKOTO 3apsia, 3akoH KyioHa, mpu 3TOM pa3iuvaTth CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MAaTEMAaTHYECKOE BBIPAKECHUE U YCIIOBHUS
(rpaHuiibl, 001aCTH) TPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TMPHHIMUIBI JICHCTBHS MAaIIWH, NMPUOOPOB W TEXHUYECKUX YCTPOWCTB; pa3jiuyaTh YCJIOBUS HX O€30MaCHOTO
WCIIOJIb30BaHUS B TIOBCEIHEBHOW KHU3HU;

BBITOJIHATh SKCIIEPUMEHTBI TI0 UCCIICIOBAHHUIO (PU3MYECKHX SIBJICHUI M MTPOIIECCOB C UCIIOIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPCHUH,
pu 3TOM GOPMYIUPOBaATh MPOOJIEMy/3aauy U TUIIOTE3Y YUEOHOTO 3KCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000PYI0BaHMS,
MIPOBOJHUTH OMBIT U (OPMYITHUPOBATH BHIBO/IBI,

OCYILIECTBIATh MPSMbIE U KOCBEHHBIE M3MEpEeHHs (DM3MUECKUX BEITUYMH, MPU TOM BHIOMpATh ONTUMAIBHBINA CIOCOO0 M3MEpEeHUs U
MCIO0JIb30BaTh N3BECTHBIE METO/IbI OIIEHKU MOTPEIIHOCTEH U3MEPEHHI;



UCCIIEIOBAaTh 3aBUCUMOCTH MEXAY (H3UYECKUMHU BEIMYMHAMU C WCIOJIH30BAHUEM TMPSMBIX M3MEPEHHH, MPH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DMKCHUPOBATh PE3yJbTaThl MOJIYYEHHOW 3aBHCHUMOCTH (PU3MUYECKMX BEIMYUH B BUAE TaOiui U rpadukoB, AenaTh BHIBOIBI IO
pe3yabTaTaM HCCIEeI0BaHHUS;

co0uro1aTh paBmiIa 0€30MaCHOrO TPYya IPU IPOBEJCHUH UCCIEI0BAHUN B pAMKaxX y4€OHOTO SKCIIEPUMEHTA, yIeOHO -UCCIIeI0BATEIBCKON
U IPOEKTHOM JIEATEIIbHOCTH C UCIOJIb30BaHUEM U3MEPHUTENBHBIX YCTPONUCTB U JIaOOpaTOPHOrOo 000PYAOBAHMUS,

pemaTh pacy€THBIC 337a4M C SBHO 3alaHHON (pU3MYECKON MOIETBIO, UCTIOIB3YS (PU3MUECKUE 3aKOHBI M MPHUHITUIBI, HA OCHOBE aHAJIN3a
YCITIOBHSI 33J]a4¥ BHIOMPATh (PM3UUECKYIO MOJICNb, BBIACTATh (PU3NYECKHUE BETMYUHBI M (HOPMYIIBI, HEOOXOIUMBIE [T €€ PelIeHHUs, IPOBOINUTh
pacuéThl U OLIEHUBATh PEAIbHOCTD MOJYY€HHOTO 3HAaUeHUs (PU3UUECKON BEJIMYNHBI,

pelaTh KayeCTBEHHbIE 33/1a4l: BhICTPaUBaTh JOIMUECKH HEMPOTUBOPEUHMBYIO LEMOUKY PACCYXACHHUM C OMOPO Ha M3y4eHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NUECKUE SIBICHUS;

UCIO0JIb30BAaTh MPU PEIIEHWU Y4YEOHBIX 3a7ady COBpPEMEHHbIE HH(OPMALMOHHBIE TEXHOJOTMM JJs IOHMCKAa, CTPYKTYPHUpPOBaHUS,
MHTEpPIpETallM W TPEJCTaBlICHUs Y4eOHON M HAydHO-TIONMYJISPHONW HH(pOpPMAIMH, MOJYyYEHHOM W3 pa3iMyHBIX MCTOYHHMKOB, KPUTHUECKU
aHAJIM3UPOBATh MOJIy4aeMyIo HH(OpPMaIIHIO;

MIPUBOJIUTH MPUMEPHI BKIIAJa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OObICHEHUE MPOIIECCOB OKPYKAIOIIETO
MHpa, B pa3BUTHE TEXHUKU U TEXHOJIOTHUIA;

HCI0JIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B IIOBCEHEBHOM XKU3HU Il 0OecredeHns 6e30MacHOCTH MpU 00pallieH|H ¢ MpudopamMu
U TEXHUUYECKMMHM YCTPONCTBAMH, JJIsl COXPAHEHUS 310pPOBbs U COOMIOICHHSI HOPM 3KOJIOTMUYECKOT0O TIOBEJCHUS B OKPYXKAIOLIEH cpene;

paboTaTe B IpyIIE C BBHIIOJHEHUEM Pa3IUYHBIX COLUAIBHBIX POJIEH, MJIAHUPOBaTh PabOTy TPYIIbI, PALUOHAIBHO PaCHpEAeIsiTh
00513aHHOCTH M IUIAHUPOBATH JEATEIBHOCTh B HECTAHIAPTHBIX CUTYyallUsAX, aJ€KBaTHO OLCHMBATh BKJIAJ KaXJOTr0 M3 YYAaCTHUKOB I'PYIIIbI B
peleHre paccMaTpuBaeMOi pOOIEMBI.

K xoHiy o6yuenus B 11 kiacce npeaMeTHbIE pe3ysibTaThl HA 0a30BOM YPOBHE JOJKHBI OTPAXXaTh CHOPMHUPOBAHHOCTD Y 00OyUarOIIUXCS
YMEHUU:

JIEMOHCTPUPOBATh HA IPUMEPAX POJIb U MECTO (hpr3KKU B GOPMHUPOBAHUN COBPEMEHHON HayYHON KAPTUHBI MUPA, B Pa3BUTUN COBPEMEHHON
TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKON EATEIIbHOCTH JIFOJEH, LIEIOCTHOCTh U €AMHCTBO (PU3NYECKON KapTUHBI MUPA;

YUUTBIBATh I'PAHUILIbI IPUMEHEHUS U3YUEHHBIX (PU3MYECKUX MOJIeNICH: TOUSUHBIN IEKTPUUYECKUN 3apsi, Jy4 CBETa, TOUEUHbIH UCTOYHUK
CBETa, sJiepHas MOJIeNIb aTOMa, HyKJIOHHAsl MOJIeNIb aTOMHOT0 si/ipa IPpH pellieHnH (PU3NYECKUX 3a1au;

pacrio3HaBaTh (U3NYECKUE SABJIEHUS (MPOLEcChl) U OOBACHATH MX HA OCHOBE 3aKOHOB 3JIEKTPOAMHAMUKUA M KBAHTOBOW (DHU3MKH:
3JIeKTpUYECKas MPOBOIUMOCTb, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MArHUTHOE JICWCTBUS TOKA, B3aUMO/IEHICTBHE MAarHUTOB, JIEKTPOMAarHuTHAa s
MHAYKIMSL, IefiCTBHE MarHUTHOTO 10JIsI HA TPOBOIHUK C TOKOM U JIBMDKYLIUICS 3apsil, 3JIEKTPOMarHUTHbIE KOJIeOaHUs U BOJIHBL, TPSIMOJIMHEITHOE
pacrpocTpaHeHHe CBeTa, OTpaKEHUE, peJoMiIeHue, MHTepdepeHus, AndpaKkuus 1 MoIspu3alus CBeTa, AUCHEPCUs CBeTa, POTOAIEKTpUUIECK Ui
apdext (hoTorddexr), cBeToBoe AaBIEHHE, BO3ZHUKHOBEHME JIMHEHUATOro CIEKTpa aToMa BOJOPOJAa, €CTECTBEHHAas M MCKYCCTBEHHas
PaaMoOaKTUBHOCTB;

OIMCHIBATH U3YYEHHBIE CBOMCTBA BELIECTBA (AJIEKTPUUECKIE, MAarHUTHBIE, ONITUYECKUE, HIEKTPUUYECKYIO IPOBOIUMOCTh Pa3INnYHbIX CPEJ)
1 3JIEKTPOMAarHUTHBIE SBJICHUS (TIPOLIECCHI), UCTIONB3Ys (PU3UUECKUE BETMUMHBIL: HIIEKTPUUECKUN 3aps[l, CHIIa TOKA, HIIEKTPUIECKOEe HANPsSKEHHE,



JIEKTPUYECKOE COIPOTUBIIEHNE, PA3HOCTh MTOTEHIIMAJIOB, MIEKTPOABIKYIIAs CUJIa, padoTa TOKA, MHAYKLUS MarHUTHOTO IOJIs, cuila Amnepa,
cuna JlopeHna, HHIYKTUBHOCTh KaTYIIKH, SHEPTHUs SJIEKTPUUECKOTO W MarHUTHOTO IOJICH, MEPHOJ M YacToTa KoJieOaHUil B KOJIeOaTeIIbHOM
KOHTYpE, 3aps/ U CHJIa TOKa B TMPOIIECCe TAPMOHUYECKUX AIEKTPOMArHUTHBIX KOJIeOaHUH, (POKYCHOE PacCTOSIHUE W ONTHYECKasl CHiIa JIMH3HI,
NpU OTHMCAHUM TPABWIBLHO TPAKTOBATh (PU3MYECKHI CMBICT HCIOJB3YyEeMBIX BEJIMYHMH, UX O00O3HAUYEHUS M CIMHMIBI, yYKa3bIBaTh (DOPMYIIBI,
CBS3BIBAIOILME JAHHYIO (PU3NYECKYIO BEJIMUYMHY C APYTUMU BEIMUNHAMU;

ONMCHIBATh U3yYCHHbIE KBAHTOBBIE SIBICHUS U IIPOLIECCHI, UCTOIb3Ys (PU3UUECKHUE BETUUUHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, AJIMHA
BOJIHBI M YacTOTa CBETA, SHEPrHsl M MMITYJbC (POTOHA, MEPHOJ MOJypacmaaa, SHEprus CBSI3W AaTOMHBIX SAEp, MPU ONUCAHWH TPABHILHO
TPakTOBaTh (DM3MUECKUN CMBICI MCIOJIb3yEMbIX BEIMYMH, UX O0O3HAUEHUS M €AMHHUIBI, YKa3bIBaTh (POPMYIbI, CBS3bIBAIOLIME JAHHYIO
(u3MYECKyI0 BEIMUUHY C APYTUMHU BETUYMHAMU, BBIYUCIATH 3HaU€HUE (PU3HUECKOI BEIIMYUHBL;

aHAJIM3UPOBATh (PU3MUECKUE POLIECCHI U ABJIEHUS, UCIIOJIB3YsI (PU3HUECKUE 3aKOHBI M IPUHIUIIBL: 3aKOH OMa, 3aKOHBI IOCIEA0BATEIHHOTO
U MAapajuIeIbHOTO COEIWHEHMS INPOBOJHUKOB, 3akOH J[xoyms—JIeHma, 3aKOH 2JIEKTPOMAarHUTHOM MHAYKLIHH, 3aKOH IPSMOJIMHEWMHOIO
pacnpoCTpaHeHus CBETa, 3aKOHBI OTPA’KEHUS CBETA, 3aKOHBI IPEJIIOMIICHHS CBETA, ypaBHEHHE DWHIITEHHA A1 PoTodIPeKTa, 3aKOH COXpaHEHU s
SHEpPruH, 3aKOH COXPAaHEHHUS UMIIYJIbCa, 3aKOH COXPAHEHUs 3JEKTPUUYECKOTO 3apsja, 3aKOH COXpaHEHHs] MaccOBOTO 4YMcia, MOCTynatel bopa,
3aKOH PAaJUOAKTHUBHOTO pacriaja, MpU 3TOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €r0 MAaT€MaTUYEeCKOE BBIPAKEHHE M YCIOBUS
(rpaHuIBl, 06J1aCTH) TPUMEHUMOCTH;

OTIPEIeIIATh HAPaBIE€HUE BEKTOpA MHAYKIIMM MarHUTHOTO IOJISI TPOBOJHHUKA C TOKOM, CHJiIbl AMmriepa u cuiibl JlopeHna;

CTPOMTH ¥ OIMCHIBATh N300pakeHHE, CO3/1aBaeMO€ MJIOCKUM 3€pKaJIOM, TOHKOW JIMH30M;

BBITNOJIHATh KCIIEPUMEHTBI 110 UCCIIEI0BAHUIO (PU3NYECKUX SBJICHUM U MPOLIECCOB € UCTIOIB30BaHUEM IMPSIMBIX U KOCBEHHBIX U3MEPEHUI:
pu 3ToM (popMyaupoBaTh MpobaemMy/3a1ady U THIOTE3y y4eOHOTO SKCIEpUMEHTa, COOMpaTh YCTAHOBKY M3 MPEII0KEHHOTO 000pYyI0BaHMS,
IIPOBOJIUTH ONBIT U (POPMYITUPOBATH BBIBOBI;

OCYILIECTBIIATh IMpPSIMbIE U KOCBEHHbIE M3MepeHHs (U3NYECKUX BEJIWYMH, NPH 3TOM BbIOMPATh ONTUMAIBHBIA CIOCOO M3MEpEHHs U
UCIOJIb30BATh U3BECTHBIE METO/IbI OLIEHKH IOIPEIIHOCTEN U3MEPEHUH;

HCCIIEIOBAaTh 3aBUCUMOCTH (PM3MUECKUX BEJIMYMH C HCIHOJB30BAHUEM IMPSAMBIX M3MEPEHUil: MPU 3TOM KOHCTPYUPOBATh YCTAHOBKY,
(buKCUpOBaTh Pe3yNbTaThl NOJIYYEHHONW 3aBUCUMOCTH (PM3MYECKUX BEJIMYMH B BUJAE TaONMIl U IpaHKOB, JejIaTh BBIBOJBI 10 pe3yibTaTaM
UCCIIEI0BaHUS;

coOuroaTh npaBuiia 6e301acHOro Tpya IPU MPOBEJCHUN UCCIIE0BAHUH B paMKax ydeOHOTo SKCIIEpUMEHTa, YyIeOHO -UCCIIe0BATEIbCKOM
U IIPOEKTHOM JEeSITeIbHOCTH € HCII0JIb30BAaHUEM U3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTo 000PyI0BaHMS;

pemaTh pacy€THbIe 3a7a4M € SIBHO 3a/JlaHHON (U3MUYECKONW MOJIEIbI0, UCHOJb3Yys (PM3NUECKUE 3aKOHBI U NMPUHLUIIBI, HA OCHOBE aHAIM3a
yCJIOBHS 3a7a4Ml BEIOUPATh (PU3UUECKYIO MOJIEIIb, BHIACIATh (PU3NUYECKUE BETUUNHBI U (OPMYIIbI, HEOOXOAUMBIE s €€ peleHus], TPOBOJUTh
pacy€Thbl ¥ OILIEHNBATh PEAIbHOCTh MOy4YE€HHOTO 3HaYeHUsl (PU3NUYECKOI BETMUNHBI;

pelaTh KayeCTBEHHbIE 3a/1a4: BBICTPANBaTh JOTMUYECKH HENPOTUBOPEUMBYIO LEMOUYKY PACCYXACHHUM € ONOPOI HAa U3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKHUE SIBIICHMUS;



UCIOJb30BaTh MPU pEIICHHMH Y4YEOHBIX 3aJad COBPEMEHHbIE HH(POPMALMOHHBIC TEXHOJIOTHM IS TOUCKA, CTPYKTYpUpPOBAHMUS,
MHTEPOPETAllMd M MPEJCTABICHUA Y4eOHOW M HAYYHO-TIOMYISIPHOM WH(POPMALUHU, MOJYYSHHOH M3 pPa3IMYHBIX MCTOYHHUKOB, KPUTHUYECKH
aHAJIM3UPOBATH MOIY4aeMyI0 HH(POPMALILIO;

OOBSICHATH MPUHIIMITBI JCWCTBUS MAIIMH, TIPUOOPOB U TEXHUYECKUX YCTPOMCTB, Pa3indaTh YCIOBHUS UX OE30MAaCHOTO MCIIOJIG30BAHUS B
MMOBCEIHEBHOMN JKU3HU;

MPUBOANUTH IPUMEPHI BKJIaa POCCUHCKUX U 3apYOCKHBIX YIEHBIX-(HU3UKOB B Pa3BUTHE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO
MHpa, B pa3BUTHE TEXHUKU U TEXHOJIOTHUIA;

HCI0JIb30BATh TEOPETUUECKUE 3HAHUS 0 (U3MKE B IOBCETHEBHOM KU3HU JUIs 0OecriedeHus1 0€30acHOCTH MPU 00paIleHnH ¢ IpUoopamMu
U TEXHUYECKUMH YCTPONCTBAMHU, JIUIsl COXpPAHEHUS 30POBbS M COOJIIOJICHHSI HOPM 3KOJIOTMUYECKOT0 TIOBE/IEHHUS B OKPYKaIOLLEH Cpene;

paboTaTh B TpYIIE C BBINOJHEHHWEM pPAa3IMUHBIX COIMAIBHBIX POJIEH, MIaHUpOBaTh padOTy TPYMIbI, PALMOHAIBHO PACIpPENEITH
0053aHHOCTH U IJIAHUPOBATh JAEATEIbHOCTh B HECTAHJAPTHBIX CUTYallUAX, aJIeKBaTHO OLIEHMBATh BKJIAJ KaXJOr0 M3 YYaCTHUKOB IPYIIIbI B
pelIeHrne paccMaTpUBaEMON MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
No /n HanmeHoBaHMe pa3je/ioB U TeM K i (uu¢posrIe)
B NPorpamMmbl Bcero 0; TPOTLHBIC p ;KTquCKHe o0pa3oBaTejibHbIE
padoTsI padoThbI pecypebi
Paznen 1. PUSUKA U METOJAbI HAYUYHOI'O ITIO3HAHUSA
11 ®du3MKa 1 METOIbl HAYYHOT'O TIO3HAHUS 2 bubmorexa HOK
' AL Hayd https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6moreka [IOK
21 Kunemarika ° https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2:2 Jlusamuia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuoreka [JOK
' TCOPHH https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
3.2 OCHOBBI TEPMOIMHAMUKHU 10 1 https://m.edsoo.ru/7fA1bf72
33 ArperaTHble COCTOSIHUSI BEIIESCTBA. 5 bu6mmoreka [JOK
' da30BbIe MEPEX0Ibl https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24

Pasznea 4.

JIEKTPOJUNHAMUKA



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

bubmuoreka [JOK

4.1 DICKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpUYECKUN TOK. Tokn 12 bubnuorexa [JOK
' B Pa3IMYHbIX cpelax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PezepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME



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

11 KJIACC

KoanuyecTBO 4acoB DJIeKTPOHHBbIE
o HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne n/m OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecm/le 0GpazoBaTEIbHbIE
padoTsI padoThbI pecypebi
Paznen 1. QJIEKTPOJIMHAMUKA
11 MaruauTtHoe nose. DIeKTpOMarHUTHasI 11 1 3 bubnuorexa [JOK
' WHJTKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSI 1 BOJIHBI
21 MexaHndecKkue 1 IeKTPOMarHuTHbIE 9 1 bubnuoreka [IOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
29 MexaHndeckue U JEeKTPOMarHuTHBIE 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onruka 10 3 https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24
Pa3aen 3. OCHOBBI CIIELHIUAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
31 OCHOBBI CIEMATIBHON TEOpUHU 4 1 bu6mmoreka [JOK
' OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazgeny 4
Pa3zgen 4. KBAHTOBAS ®U3UKA
. bubmuoreka [JOK
4.1 ONeMeHThl KBAHTOBOM ONTUKHU 6 https://m.eds00.ru/7f41c97¢
bu6mmoreka [JOK
4.2 Crpoere atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.3 ATOMHOE A1pO S https://m.edsoo.ru/7f41c97c



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

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DJIEMEHTHI aCTPOHOMUU U aCTPO(PHU3UKH 7 bubmmorexa LHOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pazgen 6. OGOBIIAIOIIEE IOBTOPEHUE
bubmmoreka [{OK
6.1 Obobmaromee nosTopenne 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KITIACC
Kosmmuecro | [laTra usyyenus
Homep
Tema ypoxka 4acoB
ypoka
IIo IIo
IJIAHY dakry
1 ®usuka — Hayka o npupoje. Hayunsie 1
METO/IbI IO3HAHMS OKPYXKAIOIIETO MUpa
Poxnp 1 MecTo pusuku B hopMupoBaHUN
2 COBPEMEHHOM HAYYHOU KapTUHBI MUpPA, B 1
MPAKTUYECKON JIeATEITLHOCTH JIFOIeH
MexaHnueckoe JBHKEHHUE.
3 OTHOCHUTENHHOCTh MEXaHUYECKOTO 1
nBrokeHud. [lepemenienne, CKOpocCTh,
YCKOpEHHUE
4 PaBHOMEpPHOE IPSAMONIMHEMHOE IBUKECHHE 1
5 PaBHOyCKOpEHHOE IPSIMOJIMHEWHOE 1
JIBIKCHUE
6 CBoboaHoOe majieHne. Y CKopeHue 1
cBOOOIHOTO MaIeHUs
7 KpuBosmHeliHoe nBuxkenue. J[Brkenne 1
MaTepUaIbHON TOYKHU 110 OKPYKHOCTH
[Tpuniun oTHOCKUTENBHOCTH [ anumnes.
8 HHeprimanbHbIe CHCTEMBI OTCYETA. 1
[TepBriii 3akoH HproTOHA
Macca tena. Cuna. [Ipuniun
9 CYIIEPIIO3HITNH CHI. BTopou 3akoH 1
HproToHa a1 MarepuaibHOU TOYKH
10 Tperuu 3akoH HeroToHa 1151 1
MaTepUaIbHbIX TOUEK
11 3aKkoH BCeMHUpHOTo TsaroteHus. Cua 1
TskecTu. [lepBasg kocMuueckasi CKOpOCTh
12 Cuna ynpyrocru. 3akoH I'yka. Bec tena 1
Cuna tpenus. Koapduunent tpenus.
13 Cuia conpoTUBIICHHUS IPU ABUKEHUU 1
Tesa B )KUJAKOCTH WIH ra3e
[locTynarensHO€ U BpamaTesibHOE
14 JIBUKEHHE a0COJTIOTHO TBEPAOrO Tea. 1
MowmenT cusl. [Inedo cuiel. Ycnosus
paBHOBECHS TBEPJIOTO TeJIa
Nmnynbc MmaTepuanibHOW TOUYKH, CUCTEMBI
15 MaTepuaibHbIX TOUEK. MIMIyabC CHITBIL. 1

3aKkoH COXpaHCHU NMITYJIbCA.
PeakTuBHOE ABIKEHHE




16

PaboTa 1 MOITHOCTH CHIIBI.
Kunernueckas sHEprus MaTepUaIbHON
ToukH. Teopema 00 H3MEHEHHUH
KMHETUYECKON SHEPIUU

17

[TorenumanpHas 3HEPTHUSL.
[loTeHumanpHas 3HEPIUs ypyro
nehopMHUPOBAHHOW TIPY>KUHBI.
[loTeHnmanpHas 3Heprus Teaa BOIu3u
MIOBEPXHOCTU 3eMJIU

18

[ToTeHManbHBIC U HETIOTEHITHATEHBIC
cwibl. CBs13b pabOTHI HEMTOTCHIIUATBHBIX
CUJI C U3MEHEHUEM MEXaHUYECKOW
SHEPrUM CUCTEMBI TeJl. 3aKOH
COXPAHCHUS MEXaHHYECKOW YHEPTHH

19

JlabopaTtopHnast pabota «lccnenoanue
CBsA3U pa6OTBI CHJIbI C UBMCHCHUEM
MEXaHUYECKOW HEPTUH TeJla Ha MpUMepe
PaCTSDKCHHS PE3UHOBOTO KI'YTa)

20

KonTponbnas pabora o teme
«Kunemaruka. JluHamuka. 3aKOoHbI
COXPAHEHHUS B MEXaHHUKE)

21

OcCHOBHBIE TIOJIOKEHUST MOJICKYIISIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. uddysus

22

XapakTep ABUKEHUS U B3aUMOICHUCTBUS
4acTHI] BemecTBa. Moaenu CTpOCHHS
ra3oB, KUIKOCTEH U TBEPABIX TEI

23

Macca monekyn. KonnuecTBo BeliecTsa.
[Toctosinnas ABoraapo

24

TemnoBoe paBHOBecue. Temneparypa u eé
u3Mepenue. [kana remneparyp Llenbcus

25

Wneansueiii ras B MKT. OcHOBHOE
ypaBHenue MKT

26

AGcomoTHas TemrepaTypa Kak Mepa
cpeaHel KHHETUYECKON SHEPruun
JBUKEHUS MOJIEKYI. Y paBHEHUE
MenneneeBa-Kianeitpona

27

3akoH JlanbToHa. ['a30BbIC 3aKOHBI

28

JlaboparopHas padota «MccnegoBanue
3aBUCHUMOCTHU MEX]y MapaMmeTpamMu
COCTOSIHUS pa3peKEHHOI0 razay

29

I/I30HpOHCCCLI B NACAJIbBHOM ra3€ U ux
rpa(pnqecxoe IMPpEACTAaBJICHUC

30

Buyrpennss sueprus
TEPMOAMHAMUYECKOU CUCTEMBI U
cnocoObl e€ u3Menenus. Koimuectso




TETUIOTHI U paboTa. BHyTpeHHAS SHEeprus
OJIHOATOMHOI'0 MJI€AJIBHOIO Ira3a

31 Bunel Tennonepenaun
VY nenbHas TEII0EMKOCTD BELECTBA.

32 KonuyectBo TemnoTs! npu
Terutonepenade. AauabaTHBIN Mpoiece

33 [IepBblii 3aKOH TEPMOJUHAMUKH U €T0
IIPUMEHEHHE K U30IIpoLieccam

34 HeoOpaTtumocTh mpo1eccoB B IpupoIe.
BTopoi 3aKOH TepMOAMHAMUKA

35 [Tpunnun nevicteus u KII/ TerumoBoi
MalIHbI

36 Huxn Kapnao u ero KIT/]

37 DKOJIOTHYECKHE MTPOOIEMbI
TEIIOPHEPTeTUKHI

38 O6o06maromuii ypok «MoJiekynspHas
¢uznka. OCHOBBI TEPMOIUHAMUKI
KonTponbnas pabora o teme

39 «MounekynspHas puzuka. OCHOBBI
TE€PMOIUHAMHUKI

40 [TapooOpazoBaHue 1 KOHIEHCAIHSI.
Hcnapenne n kuneHue

a1 AGCom0oTHAs M OTHOCUTENbHAS
BJIAKHOCTh BO3ayxa. HackIeHHbli map
Trepnoe teno. Kpucramnuueckue u

42 amopdHble Tena. AHU30TPONHS CBOMCTB
KpucTayoB. JKuaknue KpuCTauIbl.
CoBpemeHHbIe MaTepuallbl

43 [InaBneHue n KpucTauM3anus. Y JeibHas
TerioTa miaBiaeHus. Cyonumanus

44 YpaBHEHHE TEIJIOBOro OajaHca

45 DIIeKTpu3anus Tell. DINEKTPUUECCKUN
3apsij. [IBa BUja 2JIEKTpUUYECKUX 3aps 0B
IIpoBOHUKH, NUANEKTPUKH U

46 IIOJIYIIPOBOAHUKH. 3aKOH COXPaHEHHUS
AIEKTPUYECKOTO 3apsa
B3aumopaeuncrBue 3apsioB. 3aKoH

47 Kynona. ToueuHbId 31€KTPUUECKUU
3apsg
Hanpsk€HHOCTB 2IEKTPUYECKOTrO MOJIA.

48 [IpuHIMI cyneprno3nuLuy IEKTPUUECKUX
nojiey. JIMHUK HaNpsHKEHHOCTH

49 PaboTa cui 3neKTpoCcTaTUYECKOro MoJs.

Ilotennuman. Pa3HOCTE MOTEHIINAIOB




50

HpOBOl[HI/IKI/I " JUSJICKTPUKU B
QJICKTPOCTATUYCCKOM IIOJIC.
I[I/IBHGKTPI/I‘-IGCKEUI IMPOHHULIACMOCTb

51

OnexkrpoeéMkocTh. KonnieHcatop

52

DNEeKTPOEMKOCTD IIIOCKOTO
KOH/IEHCATOpa. DHEPrus 3apsuKeHHOTO
KOH/IEHCATOPa

53

Jlaboparopuas padota "M3mepenue
AJIEKTPOEMKOCTH KOHJIeHcaTopa"

54

[TpuHIMIT NENCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOMHPOBAIBHOTO
amnmapara, CTpyWHOTr0 IpHHTEpa.
DnexTpocTaTHUecKas 3allluTa.
3a3eMiIeHHe AEKTPOpruOOpOB

55

DNEeKTPUYECKUM TOK, YCIIOBHS €T0
cymectBoBaHus. [loctosaupiii Tok. Cumna
toka. Hanpsbxenue. ConpoTuBiieHHE.
3akoH OMa 1Sl ydacTKa Henu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COETMHEHHE TIPOBOTHIKOB.
JlabopaTtopHnas pabota «3ydyeHune
CMEIIAaHHOTO COETMHEHHSI PE3UCTOPOBY

57

PaboTa u MOIITHOCTH AIIEKTPUUECKOTO
Toka. 3akoH Jxoymnsa-Jlenma

58

3akon OMa Jy1st MOJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«3mepenune DJ1C ucTOUHMKA TOKA U €r0
BHYTPEHHETO CONPOTUBIICHUS

59

DNeKTpOHHAs TPOBOAUMOCTh TBEPIBIX
METaJJIOB. 3aBUCUMOCTb COMPOTUBIICHUS
METaJJIOB OT TeMIEePaTypBhl.
CBepXImpoBOJIUMOCTb

60

DNEeKTpUUYECKUU TOK B BaKyyMe.
CBouCTBa AIIEKTPOHHBIX TYYKOB

61

[TosyrpoBOAHUKH, KX COOCTBEHHAS U
MpUMecHast MPOBOAMMOCTh. CBOMCTBA
p—n-niepexoxa. [loaynpoBoaHUKOBBIE
MPUOOPHI

62

DIEKTPUYECKUM TOK B paCTBOpax U
pacruiaBax 3JIeKTPOJIUTOB.
DNEKTPONUTHYECKAs JUCCOLMALIHS.
OnexTpoauns

63

DNEeKTPUYECKUH TOK B raszax.
CaMOCTOSITENLHBIN U
HECAMOCTOSTENbHBIN pa3psa. MosHus.
IIna3zma




DneKTpuuecKue mprudophl U yCTPOICTBA U

64 uX nnpaktudeckoe npumeHenue. [Ipasuna 1
TEXHUKHU 0€30IaCHOCTH
O06o06maromuii ypok

65 1
«INEKTPOIMHAMHKAY
KonTtposnsHas paboTa o teme

66 «Qnekrpocratuka. [1ocTosHHBIHI 1
JNEKTPUYECKUH TOK. TOKM B pa3ian4HbIX
cpenax»

67 Pesepsubiit ypok. KonTposbHas pabora 1
1o TeMe "DeKTpoAuHaMuKa"

68 PesepBHblit ypok. O600maromuii ypok 1o 1
temam 10 knacca

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KJIACC

Homep
ypOKa

Tema ypoka

KoauuecTBO
4acoB

JlaTa usyyenus

ITo
IUIAHY

ITo
dakry

IlocTogHHBIE MArHUTEI U UX B3aUMOJICUCTBUE.
MaruauTHO€e noJsie. BeKTop MarHUTHOM
WHAYKIUU. JIMHUM MarHUTHOM MHIIYKLIMU

MarauTHOe moJjie IMPOBOAHUKA C TOKOM. OmnbIT
Opcrena. BzaumoeiicTBre NpoBOJHUKOB C
TOKOM

Jlabopatopnas padora «/3y4yeHre MarHuTHOTO
I10JId KaTyIIKKU C TOKOM)»

JlelicTBME€ MarHMTHOTO TOJISI HA MPOBOIHUK C
tokoM. Cuiia Amniepa. Jlaboparopnast padota
«HccnenoBanne JSHCTBUS IIOCTOSHHOIO
MarHuTa Ha PaMKy ¢ TOKOM

JlelicTBME€ MarHUTHOTO TOJISI HA IBHKYIITYHOCS
3apspkeHHyto yactuity. Cuma Jlopenmna. Pabora
cunel JlopeHia

OnexkrpoMarHuTHas HHAyKIUs. [ToTok Bekropa
MarHuTHOM uHAYKuuK. J/JC nHaykuuu. 3aKkoH
ANIEKTPOMAarHUTHOM MHAYKIuK Papajes

JlabopaTtopHnas pabota «lccnenoBanue
SIBIICHHS DJIEKTPOMArHUTHON MHIYKITUI

NHayKTUBHOCTB. SIBI€HUE CAMOUHAYKIIUH.
OJIC caMOMHAYKIIMU. DHEPIrUsi MAarHUTHOTO
TTOJIS1 KATYIIKH C TOKOM. DJIEKTPOMAarHuTHOE
noJje

Texuuueckue ycTpoHCTBA U UX MPUMEHEHUE:
MMOCTOSIHHBIE MAarHUTBHI, 3JICKTPOMArHUTHI,
AJIEKTPOABUTaTENb, YCKOPUTEIIN FIEMEHTAPHBIX
YacTHUll, UHAYKIIMOHHAS TeYb

10

O6o0maromuii ypok «MarHuTHOE 1oJie.
DJIEKTPOMATHUTHAS HH]TYKIIHSD)

11

Kontponsnas pabora o teme «MaruutHoe
noJie. DIEKTPOMArHuTHAsE MHIAYKIUS»

12

CBOOOTHBIE MEXaHUYECKUE KOJICOaHUsI.
I'apmonnueckue konebanus. YpaBHEeHUE
rapMoHU4ecKkux Kosebanuii. [IpeBpaienue
SHEPIUU

13

JIaGopatopHas pabota «VccienoBanue
3aBHCHUMOCTH MEpHOJia MalbIX KoJiebaHul rpys3a
Ha HUTU OT JUIMHBI HUTH U Macchl rpy3a»

14

Konebarenbublit kKoHTYp. CBOOO HBIE
ANIEKTPOMArHUTHBIE KOJIeOaHus B UACaTbHOM
KoJiebaTeTbHOM KOHTYpE. AHAIOTHUSI MEXTY




MCECXAaHUYCCKUMHU U C-)JICKTpOMaI‘HI/ITHBIMI/I
KOJICOAHUSAMU

15

®opmyna ToMcoHa. 3aKOH COXpaHEHHS
SHEPrUU B UJIeaTbHOM KOJIEOATEIIbHOM KOHTYpE

16

[IpencraBieHue o 3aTyXaroOIUX KOJICOAHUSX.
BoiHyX/IeHHbIE MEXaHUYECKUE KOJIEOaHMUsI.
Pe3OHaHC. BI)IHy)KIIeHHI)IC 3HCKTpOMaFHI/ITHI>Ie
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