MUHUCTEPCTBO NPOCBEIEHUS POCCUMCKOM ®EJEPALIUNA
MunncrepcerBo o6paszoBanus Upkyrekoii 061acTu
Yrnpasaenue o6pasoanusi HpkyTckoro pailoHHOro MyHHIHNAJLHOIO

o0pa3oBaHus

MOY UPMO "Mapxkosckas COILI"

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO_
PykoBoautens MO 3am. aupekrtopa o YBP Ilypgt\@éﬁfMOY MPMO
OSSN
/H.A.HBanosa/ — /M.P.CblueBa/ /’/ APk L1
{14 \

I[TpoTokos Ne2 oT «14» centsiops 2023 1. f DY !
ot «14» centsdps 2023 r. «ﬂfm&,

\ 70 TN -~ O
N\, 2 e e /
ol S».ceHTadpst 2023
NI 22000 S52F

o

PABOYAA ITPOI'PAMMA

yueOHoro npeamera «®@u3uka. bazoBblii ypoBeHb»

115t ooydaromuxcst 10 — 11 xkmaccos

Cocrasutens: CamoiinoBa CeeTinana EBrennesna,
yuuTens GU3NKU

p.n.MapkoBa, 2023



MNOACHUTEJIBHASA 3AIINCKA

[TporpaMmMa 1o (¢u3uke 0a30BOr0 YpPOBHS Ha YPOBHE CpPEAHETO OOIIEro
oOpa3oBaHMs pa3pabOTaHa Ha OCHOBE IMOJIOKEHUM U TpeOOBaHUM K pe3yJbTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM IMporpaMmsl, npeacraBieHHbIXx B PI'OC
COO, a Takxke c ydy€roM (QenepanbHOil paboyeil MporpaMMmbl BOCIHUTAHUS U
KOHIENIMM TpenofaBaHus ydueOHoro npeamera «®dusnka» B oOpa3zoBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOrPAMMBI.

ConmepkaHue mporpamMmbl MO (HU3MKE HampaBieHO Ha (OPMUPOBAHUE
€CTECTBCHHO-HAYYHOM KapTHUHBI Mupa oOyuatommxcs 10-11 kmaccoB mpu
oOyueHuu ux Qu3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IEATEIILHOCTHOIO
noaxona. Ilporpamma no ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, INPEAMETHBIM M METANpeIMETHBIM pPE3yJbTaTaM
oOyuyeHus, a TaKKE YUYUTHIBAET HEOOXOIMMOCTb pPEATU3ALUU MEKIPEIMETHBIX
CBsI3eM (DUBMKM C €CTECTBEHHO-HAy4YHBIMU Y4e€OHbIMM IpeaMeramu. B Hel
OTIPENIENSAIOTCS OCHOBHBIE LIEIM U3YYEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKU: JTUYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbBIE (Ha 6a30BOM ypOBHE).

[TporpamMma 1o ¢pusmnke BKIIOYAET:

o TUIAHUPYEMbIC PE3yJbTaThl OCBOCHHS Kypca (pU3UKK Ha 0a30BOM ypOBHE, B

TOM YHCJIE IPEAMETHBIE Pe3yJIbTAThI M0 T'0J1aM O0Y4YCHUS;

o cojepkaHue yueOHoro nmpeamera « Pu3nkay 1mo rojgaMm oO0ydeHwusl.

®du3rka Kak Hayka O Haubosee OOMMX 3aKOHAX MPHUPOIbI, BHICTYIAas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHWM 00 okpyxkaromiem mupe. IKoapHBIN Kype GU3UKU — cHCTEMOOOpa3yIoIui
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB U SBJICHWM, H3y4aeMbIX XHMHEH, OHOJOTHEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
NpUMEHEHUE (PU3NUECKUX 3HAHUW  OmpenesseT XapakTep UM pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTUH B cdepe HHEPreTUKHU, TPAHCIOPTA, OCBOEHUS
KOCMOCa, TIOJIY4EHHUsI HOBBIX MaTEpHaJIOB C 3aJaHHBIMM CBOMCTBAMHM U JAPYTHX.
N3yuenne (u3nKkd BHOCUT OCHOBHOM BKJIaJd B (POPMHUpPOBAHHE €CTECTBEHHO-
HAay4YHOW KapTHHBI MHUpa oOydaromwuxcsi, B (OpMUPOBAHUE YMEHUU MPUMEHSThH
Hay4YHBIM METOJI MO3HAHUS MPU BBIMOJHEHUU UMH YU4E€OHBIX HCCIIeI0BaHUM.

B ocHoBy Kkypca (usuku s ypoBHS CpeaHEro o0Imero oOpa3oBaHUs
MOJIOKEH PAI HUIEH, KOTOpPhlE MOXKHO paccMaTpUBaTh KakK MPUHIMUIBI €ro
ITOCTPOCHHS.

Hoes yenocmunocmu. B COOTBETCTBUM C HEH KypC SIBIIETCS JIOTMYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepuall U3 BCEX pa3eioB (DU3UKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBUM C HEM Marepuayl Kypca (Qu3nku
oObeMHEH BOKpYr (Qu3nyeckux Teopud. Begymum B Kypce sBisgeTcs



dbopMupoBaHUEe TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHH, BEIIECTBE H
noJie.

Hoes eymanumapuzayuu. EE peanmuzainus mpeariosiaraeT MCIOJIb30BaHHUE
TYMaHUTAPHOTO TOTEHIHMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU TTpoOIeMamu.

Hoess  npuxnaounou  Hanpaenennocmu. Kypc dusukum  mnpesamnonaraet
3HAKOMCTBO C IIUPOKUM KPYIrOM TEXHHUYECKUX U TEXHOJOTHUECKUX MPUIIOKECHUN
W3YYEHHBIX TEOPUM U 3aKOHOB.

Hoes  sxonoeuzayuu peaiusyercs IMOCPEACTBOM  BBEIEHUS  AJIEMEHTOB
COJICpKaHMsI, TOCBSIIIEHHBIX HJKOJIOTMYECKUM TpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU U TEXHOJIOTHH, a Takke O00CYXKIACHUs
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTAMHU Kypca (PU3MKH Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHus SBISAIOTCS (pu3udeckue Teopur (GopMHUpOBaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTPOCHUSI (PU3UUECKON TEOPUHU, POJIU (PYH/IaMEHTAIBHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHUH, JJIsI ONUCAHUS €CTECTBEHHO-HAYyYHBIX SBJICHUU U
IIPOIICCCOB).

CUCTeMHO-IeSITENHHOCTHBIN TOAXO0/A B Kypce (DU3HKU pean3yeTcs Mpek/e
BCEr0 3a CUET OpraHU3alliHd 3KCIEPUMEHTAIBHOU AESITENIBHOCTH O0YYaroIIUXCS.
Jns  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(pOHTAIBHBIX KPATKOBPEMEHHBIX AKCIEPUMEHTOB M JabOpaTOpHBIX padoT,
KOTOpbI€ B IporpamMme no (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUYCHHUYECKUX
MpPaKTUYECKUX padoT. BhigeneHue B yka3aHHOM MepeyHe J1abopaTOpHBIX padoT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISECTCS y4aCTHUKaAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOJsd U3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHamieHuss kabunera Qusuku. Ilpu »3TOM oOecrmeunBaeTcsi OBJAJCHUE
OOyYarOIIMMHUCS YMEHHUSIMU TIPOBOJUTH KOCBEHHBIE W3MEPEHUs, HUCCIIECIOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEVIOKEHHBIX THUIIOTES.

bonbiioe BHUMaHUE yAENSETCs PEIICHUIO PACUETHBIX M KAUECTBEHHBIX 33/1a4.
[Tpu 5TOM 117151 pacUETHBIX 33]1a4 MPUOPUTETOM SIBISIOTCS 3a/1a4d C SIBHO 3aJJaHHOM
bu3nYecKoil MOJIENIbI0, TIO3BOJISIONIME MPUMEHSATh M3YYCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO paszjeia Kypca, TaK W UHTETPUPYS 3HAHUS W3
pa3HBIX pasnaesioB. sl KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBJISIFOTCS 3aJlaHUSI HA
oObsICHEHHE TPOTeKaHUs (U3UYECKUX SIBJICHUN M TMPOIIECCOB B OKpYXKaOIICH
JKU3HU, TpeOyromue BbIOOpa (PU3MYECKONW MOACIMU JUISl CUTYyallMu MPaKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TtpeboBanusimu DPI'OC COO k MarepuanabHO-
TEXHUYECKOMY OOCCIeUYeHHI0 Yy4ueOHOTO Tpoliecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3YIaThCsl B YCIOBHIX
MpPEeIMETHOTO0 KaOWHeTa (M3WKK WIA B YCIOBHUSX WHTETPHPOBAHHOTO KaOWHETa
MIPEIMETOB €CTECTBEHHO-HAYYHOTO IMKia. B kaOuHere (Qu3uMku AOMKHO OBITH



HE0OX0IMMOEe J1abopaTopHOE OOOpYMOBAHWE Ui BBITIOJHEHUS YKa3aHHBIX B
nporpaMmMme Mo (Qpu3uKe yUeHWISCKUX MPAKTUICCKUX paboOT M IEMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpanMoHHOE  00OpyaoBaHHEe (OPMUPYETCS B COOTBETCTBUH C
NPUHIIAIIOM MHUHUMAIBHOW JIOCTAaTOYHOCTH M OOECIeYrMBaeT IMOCTAHOBKY
MEPEYUCIICHHBIX B TIporpaMMme M0 (U3HMKE KIIOYEBBIX JEMOHCTpAIMA st
UCCIICIOBAaHMSI ~U3y4aeMbIX SIBJICHUH H  TIPOIECCOB, OMIUPHUECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MPUMCHCHHH.

JlaGopaTopHoe o00OpyAOBaHHE [JIsi YYEHWYECKUX TPAKTHIECKUX padoT
dbopmupyeTCcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB W 0OOECTICUMBAECTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TeMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO OOOPYJIOBAHUS JIOJDKHBI OBITH IMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEILHBIX CUCTEM B BH/IE ITU(PPOBBIX JTA00paTOPHHA.

OCHOBHBIMHU TEJIIMHU U3y4eHUs] PU3UKHU B 001IeM 00pa30BaAHUU SBJISIFOTCS:

o (¢opMupoBaHHE HHTEpeca W CTPEMJICHHS OOYyYaromMXcs K HayYHOMY
W3YYCHUIO TIPUPOMABI, pPa3BUTHE WX HWHTCIUICKTYaJbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIC TO3HAHUS M (OPMHUPOBAHUE
WCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;

o (opMupoBaHHE HAYYHOTO MHPOBO33PCHHS KaK pe3ysibTaTa U3yUeHHUSI OCHOB
CTpOEHUS MaTepuH U PyHIaMEHTAIBHBIX 3aKOHOB (DHM3HKU;

o (¢opMmupoBaHue yYMEHUU OOBSCHATHL SBJICHHUS C  HCIIOJIb30BaHUEM
(bU3NYECKUX 3HAHUM U HAYYHBIX JIOKA3aTEIIbCTB,;

o (opMupOBaHUE MPEICTABICHUH O pou (U3UKH IS PA3BUTHSA JIPYTUX
€CTEeCTBCHHBIX HaYK, TEXHUKH U TEXHOJIOTHH.

JlocTrxkeHre 3THX IeNedl obecrieunBaeTCsl pPEIICHUEM CIICIYIOMMX 3a7ad B
nporiecce u3yueHus Kypca GU3uKH Ha YPOBHE CpeTHET0 00IIero oopa3oBaHus:

o MpuOOpETEeHUE CUCTEMBI 3HAHUM 00 OOIIMX (PU3HUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHUAX, BKJIOYAs MEXaHUKY, MOJEKYJSIpHYI0  (PU3HUKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPU3UKHU;

o (opmupoBaHue yMEHUW TPUMEHATh TEOPETUUYECKUE 3HAHUA A
OOBsICHEHUS (PU3NYECKUX SBICHUW B TPUPOJEC W JUISl TPUHSTHS
MMPAKTUYECKUX PELICHUM B MIOBCEIHEBHOMW KU3HU;

o OCBOCHHE CIOCOOOB pEIIEHUS PAa3NUYHBIX 3a7ad C SBHO 3a/JaHHOM
¢uznyeckoil Monenblo, 3axady, MOJpa3yMEBAIOMIMX CAMOCTOSTEIbHOE
co3fanue GuU3NIeCKOr MOJCIH, aJIeKBAaTHON yCIIOBUSM 3a7a4H;

o TIOHMMaHUE (PUBNYECKUX OCHOB M MPUHIIMIIOB JIEUCTBUS TEXHHUUYECKHX
YCTPOMCTB M TEXHOJOTUYECKUX IMPOLECCOB, UX BIMAHUSA HA OKPYKAIOLIYIO
cpeny;

e OBJIAICHUE METOJIAMH CaMOCTOSITEJIBHOTO IJIAHUPOBAHHMS U TIPOBEACHUS
bu3MUeCKUX HKCIEPUMEHTOB, aHallM3a W HUHTepHpeTanuu uHbopmanuu,
ONpEIENICHNS JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;



CO3IAaHME YCJIOBMM [UI Ppa3sBUTUS YMEHUM IPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOM ESATEIBbHOCTH.

Ha wusyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus orBoautcs 136 gacos: B 10 kimacce — 68 wacoB (2 yaca B HENEN0), B
11 xmacce — 68 yacoB (2 yaca B HEJEJIIO).

[lpemtaraemerii B mporpamMMe 1O (QHU3UKE IepeueHb JTabopaTOPHBIX U
NPaKTUIECKUX pabOT SBISIETCS PEKOMEHIOBAHHBIM, YYUTENb JIETaeT BBIOOD
NPOBE/ICHUST JIA0OPATOPHBIX Pa0dOT M ONBITOB C YYETOM WHAWBUIYaTbHBIX
0COOEHHOCTEH 00yJaroIIMXCsl.



COAEPKAHUE OBYUEHUSA
10 KUIACC
Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO MIO3HAHUS

dusnka — Hayka o mpupoje. Hayunble METOABI MO3HAHUS OKPYKAIOILIETO
Mupa. Ponb 3KCliepuMEHTa M TEOPUM B MPOLECCE TMO3HAHUS MPUPOJBL.
OKCnepuMeHT B (U3HKE.

MonenupoBanue (usnyeckux siBICHUM W mponeccoB. HaydHbie rumoressl.
®dusnveckre 3aKOHbI U TEOpPHUH. [ paHUIBI MPUMEHUMOCTU (PU3MUECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponbs u mecto ¢usuku B GOPpMUPOBAHUU COBPEMEHHON HAyYHOW KapTHUHBI
MUpa, B IPAKTUYECKOMN IEATEIIbHOCTH JIFOACH.

Jlemoncmpayuu

AHaJIOTOBbIE W LU(PPOBBIE UBMEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHbIC
JATYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBHKeHUE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBHXKCHUSI.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpocTh (CpeAHsisl CKOPOCTb, MTHOBEHHasi CKOpPOCTb) H
YCKOPEHHE MaTe€pUaJbHOW TOYKHM, HUX MPOEKIMU HAa OCU CHUCTEMBI KOOpIWHAT.
ClioxxeHue nepemMeneHuil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE NpsIMOJIMHEWHOEe aBWxkeHue. ['paduxu
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOpDEHUS, NyTH U MepeMelIeHUs
MaTepHalbHOW TOUYKH OT BPEMEHHU.

CBoOoaHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonunHentHoe  nBwxkeHue. [[BokeHME  MATEpUAIIBHOW  TOYKH IO
OKPYKHOCTH C ITOCTOSSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTb. [lepros u yactora obpamenus. LleHTpocTpeMUTENEHOE YCKOPEHUE.

TexHu4ecKkue yCTpPOWCTBA W NPAKTUYECKOE MPUMEHEHHE: CHUIOMETP,
JIB>)KEHUE CHAPSIOB, LICTIHBIE U PEMEHHBIE MEpE/Iayun.

Jlemoncmpayuu

Mogenb cuctembl OTCUETA, WILTIOCTPALMS KMHEMATHUUECKUX XapaKTEPUCTUK
JBH>KCHUSL.

[IpeoOpa3zoBaHue IBUKEHUI C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGniogenue aBuxkeHus Tena, OpOUIEHHOTO MOJA YIJIOM K TOPU30HTY U
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

HamnpaBneHnue ckopocTy IpH IBHKEHUH 110 OKPYKHOCTH.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

M3y4yeHne HEpaBHOMEPHOIO ABUKEHUS C LIEJIBIO ONpPEAEIICHUS] MTHOBEHHOMN
CKOPOCTH.



HccnenoBaHnne COOTHOLICHUS MEXKIY MOYTSIMH, HPOMJACHHBIMU TEJIOM 34
MOCJIEAOBATEIbHBIE paBHBIE IPOMEKYTKA BpPEMEHM IPU PaBHOYCKOPEHHOM
JBH>KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutenbHOCTH  ['amuies.  IlepBblii  3akoH  HbroToHAa.
HMHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunuun cynepno3uiuu cui. Bropoii 3akoH HeroToHa
JUIS MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuanbHbIX TOYEK.

3akoH BcemupHoro TtaroteHus. Cuna Tspkectd. IlepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Bunbl Tpenus (mokos, ckoibxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. Kosdduiment tpenus.
Cuita conpoTUBIICHUS PU JIBUKEHUU TEJIA B )KUJIKOCTH WIIH Tase.

[ToctynarenbHoO€E 1 BpallaTeabHOE ABMXKEHNE a0COIIOTHO TBEPIOTO TENa.

MOMEHT CHJIBI OTHOCHUTENBHO OCU BpauieHus. llneyo cumbl. YcinoBus
paBHOBECHUS TBEPAOIO TeIA.

TexHu4eckue yCTpOWCTBA M IPAKTHUYECKOE IPUMEHEHHWE: IMOAIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenue uHepuuu.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTte. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBust paBHOBECHUS TBEPAOTO Teia. Buabl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydenue aBmkeHUus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOUIMX B MPYXKUHE U
pE3UHOBOM 00pa3siie, OT uX JaedopMariuu.

HccnenoBanue ycinoBUM paBHOBECUS TBEPIOrO TEla, HMEKMIETO OCh
BpALLCHUS.

Tema 3. 3akonbl COXpaneHus 6 MexanuKe

NMmiynbc MaTtepuanbHOM TOYKM (Tesa), CHUCTEeMbl MaTEpPHAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaGoTa cuibl. MOIITHOCTH CHITBI.

Kunernyeckass sHeprust marepuanbHON Toukd. Teopema 00 H3MEHEHHH
KUHETUYECKOW YHEPTUMU.



[TorennuanbHas DHEPTHU. [TorenumanbHas JHEPIUs yIIpyro
nepopMupoBaHHON  mpyxuHbl. lloTeHuumanbHas  SHeprus Teiaa  BOIU3HU
IIOBEPXHOCTU 3EMIIH.

[ToreHuuanbHble W HENOTEHUMaJdbHble  cuUibl.  CBs3b  paboOTHI
HEIOTCHIUAIBHBIX CHJI C M3MEHEHHEM MEXaHUYECKOM DJHEPIMM CHCTEMBI TEll
3aKOH COXPAHEHUSI MEXAHUYECKOW SHEPTHH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

TexHuyeckue yCcTpoMCTBAa M NPAKTUYECKOE INMPUMEHEHWE: BOJOMET, KOIED,
IIPYKUHHBIN UCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

[lepexoq NOTEHIUATLHON SHEPTUU B KHHETHYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yjuapa C MOMOIIBIO JBYX OJUHAKOBBIX
HUTSHBIX MASITHUKOB.

HccnenoBanue cBs3u pabOThl CUIIBI C U3BMEHEHHWEM MEXaHWYECKOW HHEpruu
TeJla Ha IIPUMEpE PACTKEHUS PE3UHOBOIO JKI'yTa.

Pazgea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJOKEHHSI MOJICKYJISIPHO-KUHETUUECKON TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS H
B3aUMOJECUCTBUSA 4YacTUIl BemiecTBa. Moaenum CTpOEHHUsI Tra3oB, KUIKOCTEU H
TBEPBIX TE U 00BSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojeleid. Macca u
pa3Mmepsl MoJiekyil. KonnuectBo BemectBa. [loctositHHas ABoranapo.

TennoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana temmeparyp
Llenbcus.

Mopgens  upeanbHOoro ra3za. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KMHETHYECKOW TEOPHH HJACAIbHOTO raza. AOCONIOTHas TeMIiepaTypa Kak Mepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHUs vactul rasza. lllkarma
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHHe Menneneesa—Kianenpona.
3akon JlanbToHa. M3ompouecchl B UACaIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe TMpeACTaBICHHE H30MPOIECCOB: H30TEpMa, H30XO0pa,
n3o0apa.

TexHudeckue yCTpOMCTBA U IIPAKTUYECKOE IPUMEHEHHUE: TEePMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME AUCKPETHOE CTPOEHUE BellecTBa, (GoTorpapuu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUIA.

OmnwiTel 10 U PY3UN KUAKOCTEH U Ta30B.

Mopnenb OpOyHOBCKOTO ABUKEHUS.

Mogens onbita llTepHa.



OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aMMO/ICHCTBUSI.

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

OnbITel, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSHUS UWICAIBHOIO Trasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

Onpenenenue Macchl BO3yXa B KJIACCHOM KOMHATE HA OCHOBE HM3MEPEHHUI
00BEMa KOMHATHI, TaBJICHUS U TEMITEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXK]y IMapaMeTpaMu COCTOSIHUS Pa3pekeHHOTO
rasa.

Tema 2. Ocrogbt mepmoOuHamMuKu

TepMoauHaMuueckass cUCTEMA. BHYTpEHHSS SHEpPrus TEPMOAUHAMHYECKON
CUCTEMBI U coco0bI €€ n3MeHenus. KonnuecTBo TeIIOTH U pabota. BHyTpeHHsIs
SHEpPrusi  OAHOATOMHOTO  HJEalbHOrOo  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTb, KOHBEKIIUS, U3ITyYeHHUE. Y IeJIbHAs TEIUIOEMKOCTh BEILIECTBA.
KosnuecTBO TEIIOTH NpH TEILIONEPENAYE.

[lonsitue 006 amgmabarHoMm mporecce. [lepBblii 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHnue mepBOro 3akoHa TEPMOJMHAMUKH K u3ompoueccaMm. ['paduueckas
WHTEpHIpeTanus padoThl rasa.

Bropoii 3akon TepMoanHamuku. HeoOpaTuMoCTh POIIECCOB B MPUPO/IE.

TeruoBpie  MammHbl.  [IpuHOMOBI  AEWCTBHS — TEIUIOBBIX — MAIIIMH.
[IpeobpazoBanusi ’HEpPrUM B TEIUIOBBIX MamuHax. KosduiuueHT mnosie3Horo
nevictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodpuuMeHT MOJIe3HOTrOo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIIOIHEPTETUKH.

TexHuyeckue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHUE: JBUTATENh
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHue BHYTpPEHHEH SHEPIMHM Tejia TPHU COBEPIICHUU PalOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JEWCTBHEM CXATOrO BO3JyXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUICOAEMOHCTPALINS).

M3MeHeHne BHYTpEHHEN SHEPIuM (TEMIIepaTypbl) Tela IpH TEIUIonepeiaye.

OneiT 1O aanabaTHOMY paCHIMPEHUIO BO3ayXa (OMBIT € BO3YIIHBIM
OTHUBOM).

Mopenu napoBoit TypOUHBI, IBUTATENSl BHYTPEHHETO CrOpaHusi, peaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenue yaeapHON TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoovl

[TapooOpa3zoBanue u koHjaeHcanusa. Mcnapenue u kuneHue. AOGCONIOTHAS U
OTHOCUTEJIbHAsA BJIAXXHOCTh BO3ayxa. HaceimeHHsli map. YaenpHas Temuiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATypPhl KUTICHUSI OT JaBJICHHUS.

Tsépnoe teno. Kpucramnuueckue u amop¢Hbie Teaa. AHU30TPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaiasl. CoBpemeHHble Matepuaibl. [lnaBienue u
KpucTayum3aius. Y AelbHas TerioTa miaBnenus. CyOoaumanus.



YpaBHeHue TerioBoro OanaHca.

TexHUYecKnue YCTPOMCTBA W MPAKTUYECKOE TPUMEHEHHE: TUTPOMETp H
NICUXPOMETP, KAJTOPUMETP, TEXHOJIOTHUHU TOJyUYEHHUsT COBPEMEHHBIX MaTEepHalIOB, B
TOM YHUCJIC HAHOMATEePHAJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIIICHHBIX MTAPOB.

Kurenue npu NOHMKEHHOM JIaBJICHUH.

CriocoObI M3MepeHus BIAKHOCTH.

Habmroienue HarpeBaHusl 1 MJIaBICHUS KPUCTAITIMYECKOTO BEIIECTBA.

JleMOHCTpanust KpuCTalIoB.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

H3mepenne OTHOCUTENbHON BIKHOCTH BO3yXa.

Paznen 4. DiaekTpoauHaAMKUKA

Tema 1. dnexmpocmamuxa

OnekTpu3anus TeNl. OJJEKTpUYECKUM 3apsand. JlBa BuAa BIEKTPUUECKUX
3apsinoB. [IpOBOJHUKM, OUANEKTPUKU U MOJYNPOBOAHUKH. 3aKOH COXpPAaHEHHS
AIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. TodeuHbIi 3NEKTPUUECKUI 3apsl.
OnekTpuueckoe mojne. Hanpsok€HHOCTh  AneKkTpuueckoro mnojsa.  [IpuHuun
CYyNEPIO3ULAN DJICKTPUUECKUX ToJieH. JIMHUM HanpsKEHHOCTH AIIEKTPUUYECKOTO
OJISL.

Pabota cun snextpocratuyeckoro noss. [loreniuan. Pa3HOCTh MOTEHIIUATIOB.
[IpOBOIHUKM W AMANEKTPUKH B 3JIEKTPOCTATUUECKOM TMoJie. Judnextpuueckas
MPOHULIAEMOCTb.

DnekTpoéMKOoCcTh. KoHIeHCATOp. DIEKTPOEMKOCTh IIJIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsSKEHHOT0 KOHIEHCATOopA.

TexHudeckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHHUE: 3SIIEKTPOCKOII,
AJEKTPOMETP, DJEKTPOCTaTHUECKasi 3allluTa, 3a3eMJICHHE DJIEKTPONpHUOOpPOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aIIapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIUII IEUCTBUS SJIEKTPOMETPA.

B3auMmopaercTBre HaANEKTPU30BaHHBIX TEI.

DJIEKTPUUECKOE MOJIE 3aPSIKEHHBIX TE.

[TpOBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTpOCTaTUYECKas 3allUTA.

JIA3JIEKTPUKH B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  AJIEKTPOEMKOCTH TUIOCKOTO KOHJAEHCATOopa OT IUIOIIaAu
MIJIACTUH, PACCTOSAHUS MEXKAY HUMH U AUAJICKTPUUYECKON MPOHUIIAEMOCTH.

DHeprusg 3apsKEHHOT0 KOHIEHCATOopA.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3mepenne 3neKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax
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ONEeKTpUYeCKUid TOK. YCJIOBHS CYIIECTBOBAHMS DJIEKTPUYECKOIO TOKA.
Hcrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 y4acTKa LETH.

DIJIEKTPUYECKOE CONPOTHUBJIEHUE. Y AEIBHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, TApaIENbHOE, CMEIIAHHOE COETMHEHUE TIPOBOIHUKOB.

PaGora oanextpuueckoro Toka. 3akoH Jhxoyns—Jlenma.  MonrHoCTh
AIEKTPUYECKOTO TOKA.

DONEeKTPOABIXKYIIasl CUJla U BHYTPEHHEE CONPOTUBJIECHUE HCTOYHHMKA TOKA.
3akoH Oma 11 OTHOM (3aMKHYTOM) 3JIeKTpU4YecKol nenu. KopoTkoe 3aMbIKkaHue.

DONEeKTpOHHAasT  MPOBOJUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTh
CONPOTUBJICHUSI METAJJIOB OT TemIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKHUM TOK B BakyyMme. CBOMCTBA IJEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKNY. CoOcTBeHHas 151 MIPUMECHAS MIPOBOJIUMOCTb
noJiynpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lomynmpoBoIHUKOBBIE TPUOOPHI.

ONEeKTpUYeCKUd TOK B  pacTBOpaX M  paciuiaBax  AJIEKTPOJMUTOB.
DIEKTpOIUTHYECKAs: AUCCOUALNS. DIEKTPOIH3.

OnekTpudeckuidi TOK B razax. CaMOCTOSTENbHBIA M HECAMOCTOSITEIbHBIN
pa3psa. Momuus. [Inazma.

TexHudeckue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETD,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIE TTPUOOPHI, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBINA AUO/I,
TEPMUCTOPBI U (OTOPE3UCTOPHI, MOTYTIPOBOTHUKOBBIN ANO/I, TAIbBAHUKA.

Jlemoncmpayuu

N3Mepenue cuiibl TOKa U HAMPSIKEHHUS.

3aBUCUMOCTh COIPOTUBIICHUS IUJIWHJPUYECKAX MPOBOJHUKOB OT JIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHSI M MaTepuaa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsmoe wu3MepeHue JMeKTpoaBMKylled cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOI0 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTUBIICHUS.

3aBUCHUMOCTh CONPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psil U MPOBOJAMMOCTD BO3/1yXa.

OHOCTOPOHHSISI TPOBOAUMOCTh AUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydeHne cMEmaHHOI0 COEIMHEHUS PE3UCTOPOB.

N3Mepenune »1eKTpOJABUKYIIEH CUJIBI UCTOYHMKA TOKA U €ro BHYTPEHHErO
CONPOTHUBJIEHUS.

HaGmronenue amextposusa.

MexnpeaMeTHble CBA3H

Nzyuyenue kypca ¢uzmku 6a30Boro ypoBHs B 10 Kiacce OCYHIECTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
Ounonoruu, XuMuM, reorpadu U TEXHOJIOTHH.
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Mescnpeomemuvie nonsimus, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYyYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusl, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pemieHe CUCTEMBbl  YpaBHEHUH, JMHEWHas  (QyHKIHS,
napabosa, runepOoiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX IMPOCKIUH HA OCH KOOPAUHAT, CI0KEHUE BEKTOPOB.

buonoeus: Mmexanmveckoe NBIKCHHE B XKHBOW mpupone, muddysus, ocMoc,
TEIUI00OMEH >KUBBIX OPraHU3MOB (BUABI TEIUIONEPEIaur, TEIIOBOE PaBHOBECHE),
ANIEKTPUUYECKUE SIBJIICHUS B dKUBOU MPUPOJIC.

Xumus: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIpHAs Macca, TEIJIOBBIE CBOWCTBA TBEPHABIX TEN, KUIAKOCTEU H
razoB, S3JIEKTPUYECKHUE CBOMCTBA METAJUIOB, AJICKTPOJIUTHYECKAS] JUCCOIMAINSA,
rajbBaHHKA.

l'eoepaghus: BnaxXHOCTb BO3/1yXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonoeus. npeodbpa3oBaHre JBUKEHUNA C HCIOJIb30BAHHEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOMAIIUIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JApPYTUE), JBUraTelb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJOJAWIBHUK, KOHJAUIIMOHEP, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEpHaJlOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHYECKas 3alllUTa, 3a3€MJICHHE AJIEKTPONPUOOPOB,
KCEPOKC, CTPYUHBIN MIPUHTED, 3JIEKTpOHArpeBaTeIbHbIC puOOpHI,
AJIIEKTPOOCBETUTEIIbHBIC MPUOOPHI, FaThBAHUKA.

11 KUIACC

Paznen 4. DaekTpoauHaMHUKAa

Tema 3. Macnummnoe noae. I1eKmpomMazHUMHAA UHOYKUUA

[ToctostHHBIE ~ MarHWUTHL.  B3auMOJENWCTBHE  TOCTOSHHBIX ~ MAarHHUTOB.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHuoun cynepno3unuu
MarHuTHBIX nosied. JInHMM MarHuTHOM WHAYyKIuU. KapThHa JWHWUNA MarHUTHOM
WHYKIINH T0JIS TOCTOSSHHBIX MarHUTOB.

MarautHOE T1OJI€ TMPOBOAHMKA C TOKOM. KapTuHa JIMHUNM WHAYKIHA
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Ipcrena. BzanumoaeicTBue NpoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIpaBJICHUE.

Cuna Jlopenua, €€ MOayJb U HampaBlieHUE. [[BUKEHUE 3apsiKEHHON YaCTUIIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

SIBeHMe ANEKTPOMAarHWTHOM MHAYKUMHU. [IOTOK BeKTOpa MarHUTHOU
WHIYKIUU. OJEKTPOJBIXKYIIAA CUjla WHIAYKIWU. 3aKOH 3JIEKTPOMarHUTHOM
nHaykuuu Papanest.

BuxpeBoe »3iekTpuueckoe IMoje. ONEKTPOABMXKYINAS Cujla HHAYKIUU B
IIPOBOJIHHUKE, IBUAKYIIEMCS MTOCTYIIATENBHO B OJJHOPOAHOM MAarHUTHOM MOJIE.
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[IpaBuiio Jlenna.

NHAYKTUBHOCTh. SIBJICHME CAMOMHAYKLIMHU. OJEKTPOABIKYILIAS  CuUia
CaMOMHAYKIIHH.

DHEeprus MarHuTHOTO TOJISl KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHH4eckrue yCTPOHMCTBA M IPAKTUUECKOE TMPUMEHEHHUE: ITOCTOSHHBIE
MAarHUThl, 3JEKTPOMArHUTHI, DJICKTPOJBUIATEIb, YCKOPUTEIN 3JIEMEHTapHBIX
YaCTUll, UHIYKIWOHHAS I1€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIvHUY MHIYKIIMY MAarHUTHOTO TIOJISL.

B3anmonenicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JlenictBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBneHue 37IeKTpOMarHuTHOM UHIYKIWH.

[IpaBuio Jlenua.

3aBUCHUMOCTD 3JICKTPOABMIKYIIECH CHJIbI MHIYKIIUA OT CKOPOCTH HM3MEHEHMUS
MarHMTHOTO MOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanne AeHCTBUA NOCTOSSHHOTO MAarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBIEHUA 3JIEKTPOMArHUTHON MHIYKIHAH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaAzZHUMHblE KOJ1€OAHUA

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJI€OAHUSI.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryga u (aza xoseOaHUU.
[IpyvHHBIN MasTHUK. MareMaTu4eCcKuil MasiTHUK. YPaBHEHHE TapMOHHYECKHUX
kosebanwuii. [IpeBpareHne sHepruu Npy raApMOHUYECKUX KOICOAHUSIX.

Konebarenbubiit  koHTYp. CBOOOMHBIE DJJIEKTPOMAarHUTHBIC KOJEOAHUS B
UJICATHPHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHUYeCKUMHU U
AIEKTPOMArHUTHBIMU KoJiebaHusiMu. @Dopmyna TomcoHa. 3akoH coOXpaHEHUs
SHEPI'uM B UJ€aTbHOM K0Jie0aTeIbHOM KOHTYpE.

[IpencraBienue o 3aTyxawIuX KojeOaHusx. BeiHYK/IeHHbIE MEXaHUYECKUE
koJiebanus. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[lepemennpiii TOK. CHHYCOMIANbHBIA NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHHWE CHJIbI TOKA U
HaIpsHKEHUS.

Tpancopmarop. [IpousBoacTBo, mepenada U NOTPEOJICHHE DIEKTPUUECKON
SHEPIruM. DKOJIOTUYECKHE PUCKHU TPU MPOU3BOJICTBE 3IeKTpo3Hepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HMU.
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TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE NPUMEHEHHE: JIIEKTPUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TUHUU AJEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanre mnapamMeTpoB KoJieOATENbHOW CHUCTEMbl (MPYKUHHBIA WU
MaTEeMaTUYECKU MAsITHUK).

HaOGmronenue 3aryxarommux KojieOaHu.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaOnronenue pezoHanca.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuminorpaMmsl (3aBUCUMOCTH CHJIBI TOKA U HANPSKEHUSI OT BPEMEHU) ISl
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHanc mnpu nocCHeAOBATENbHOM COEJWHEHHUU PpE3UCTOpa, KATYILIKU
WHYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanre 3aBUCUMOCTH TIEPHOJIa MAJIbIX KOJIeOaHWM Tpy3a Ha HUTH OT
JUIMHBI HUTU U MacChl Ipy3a.

HccnenoBaHue IMEPEMEHHOIO TOKa B LENH W3 MOCIEAOBATEIIBHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

Mexanuueckue BOJIHBI, ycioBusA pacnpoctpaHenus. llepumoa. CkopocTh
pacnpocTpaHeHus: W JUIMHa BOJIHBL. llomepeuHble W TPONOJIbHBIE BOJHBI.
HNuTtepdepenus u nuPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTsb 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHbIE BOJIHBI. Y CIOBUSL M3IYYEHHUS AJIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenrauusi BektopoB E, B, V B anektpoMarautHoi BoiHe. CBoMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJspu3aIus, udpaximus,
unTepdepenius. CKoOpocTh dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 31€KTPOMArHUTHBIX BOJH. [IpuMeHEHHE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHLMTBI paaUOCBSI3U U TeNeBUACHUS. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpONCTBA W NPAKTHUYECKOE TNPUMEHEHUE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJbTpPa3BYKOBasi AWMArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
panuonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesnedoH, CBY-neusb.

Jlemoncmpayuu

OOpa3zoBaHue U pacpOCTPaHEHUE MTONEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

Komne06mromeecs Te10 kKak UCTOYHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOI pE30HAHC.

HaOnronenue cBsI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aMIUIUTYAOU U
4acTOTOU KoJieOaHuH.
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Hccnenosanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpakCHUE,
pesioMJIeHUE, MoJspu3anus, udpakuus, UHTephepeHIIus.

Tema 3. Onmuxa

['eomeTpuueckas onTtuka. [IpsAMOIMHEWHOE pPAcIpPOCTPAHEHUE CBETa B
ogHOpoaHOU cpene. JIyu ceera. ToueuHbl HICTOUHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpakeHHs cBeTa. [locTpoeHue m3o0pakeHui B
IJIOCKOM 3€pKaJe.

[Ipenomienue cBeTa. 3aKOHBI MPETOMIICHUS CBETa. AOCOIIOTHBIN TOKa3aTehb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. I[IpenenpHbIl yroma IOJHOTO
BHYTPEHHETO OTPAKECHHUSI.

Hucnepcus cBeta. CroxkHbIi cocTaB Oenoro cBeta. LIBer.

ColOuparome u pacceuBaromue JnH3bl. ToHkas nuH3a. DokycHoe
pacCTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOM JMH3BI. YBelIUYEHUE,
JlaBaeMo¢€ JIMH3O0MU.

[Ipenensl NpUMEHUMOCTHA TEOMETPUUYECKON ONTHUKHU.

BonnoBass ontuka. HMutepdepenuus cBera. KorepeHTHbIE HMCTOYHHUKHU.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT IBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuust cBera. JudpaxkinumonHas peméTka. YcloBue HaOMI0ICHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(PPaKIIUOHHYIO PEIIETKY.

[Tonspuzamnus ceera.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHWE: OUKH, JIyma,
doToanmapat, NPOEKIIMOHHBIMA amnmnapar, MHKPOCKOIN, TEJIECKON, BOJOKOHHAs
OnTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE paclpOCTpaHEHUE, OTpPaKEHHWE U MPEIIOMJIICHHUE CBETA.
OnTuyeckue mpruodopHI.

[TomHOE BHYyTpeHHEE OTpaxkeHue. Mojiesib CBETOBOAA.

HccnenoBanue CBOMCTB H300paKEHUH B JIMH3AX.

Mopenu MuKpockormna, TeJieCKona.

Habmronenne natepdepeHIy CBeTA.

HaOmonenue nudpakiuu ceera.

HaGmronenue nucnepcuu cBera.

[TosryueHue CrieKkTpa ¢ MOMOIIBIO TTPU3MBI.

[Tony4yenue criekTpa ¢ MOMOIIbIO JUGPAKIUOHHON PEIIETKH.

HabGnronenue nonsipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3mepeHue nokazaresis npesioMJICHUs CTEKJIa.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

HaOnronenue nucnepcuu cBera.
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Pa3znen 6. OcHOBBI crIeIHAJIBLHON TEOPUU OTHOCHTEIbHOCTH

['panuiel  NPUMEHMMOCTHM  Kjaccuueckod — MexaHuku.  Iloctynatel
CHELMAIBHOM TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCTD OJJHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU M COKpAIIECHUE
JUIAHBI.

OHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTULIBI.

CBs13b Macchl C 3HEPTHEN U UMITYJIbCOM PESITUBUCTCKOW YaCTHIbl. DHEPTHs
ITOKOS.

Paznea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [Inanka cBA3U S3HEPTUU (POTOHA C €r0 YaCTOTON. DHEPIrUs
U UMITyJbC (pOTOHA.

OtkpeiTre u uccnegoanue Gorodddexra. Onbitel A. I'. CroneroBa. 3akoHbI
dotorpdexra. YpaBuenue DuHmTeitHa st hoTodapdexra. «KpacHas rpaHunar

dboToaddexra.

JaBnenue ceera. OnwiTel I1. H. JIebenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpOWCTBA M MPAKTUUECKOE TMPUMEHEHHE: (HOTOIIIEMEHT,
(dboToaTYMK, COJIHEYHAsl OaTapes, CBETOAUO/I.

Jlemoncmpayuu

®oTo3(PdeKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (PoTod(deKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmnwiTel Pezepdopaa mo paccessHuio o -4acTHil.
[ImanerapHas mogmens aroma. lIlocrynmater bopa. U3nyduenue u mnornomnieHue
(GOTOHOB TpU Mepexojie aToMa C OJHOTO YPOBHSI DHEPTHMHM Ha Jpyroil. Bumel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aToMa BOAOPO/IA.

BosHoBBIE cBOMcTBa yactull. Bonnbl ne bpoinsa. KopnyckynsspHO-BOITHOBOM
JTyaJiu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

Habmoienue nuHeRvaThiX COEKTPOB U3TyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

HaOnronenue TMHENYaTOro CeKkTpa.

Tema 3. Amomnoe a0po
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OKCHEpPUMEHTBI, JOKa3bIBAOIINE CIOXHOCTh CTpOoeHHus sapa. OTKpbITHE
paanoaktuBHOCTH.  OmnbiTel  Pesepdopma 1o ompeneneHuro  cocrasa
paanoakTuBHOro wu3ny4yeHus. CBoiictBa anbda-, Oera-, TaMMa-U3ITy4YEHUS.
BinsiHME paaOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTtkpeiTHE TpOTOHA W HeWTpoHa. Hykionnas monens siapa ['eitzenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucno sapa. M3oronsl.

Anbda-pacnaa. OIEKTPOHHBIM UM TO3UTPOHHBIM OeTa-pacmaa. ['amma-
U3JTydeHHe. 3aKOH PaIMOaKTUBHOI'O pacrajia.

OHeprus CBA3M HYKJIOHOB B siape. Saepubie cuibl. JledekT Macco sapa.

Snepnsbie peakuuu. [lenenue u cuHTeE3 AIEP.

SAnepusiii peaktop. TepmosimepHbii cuHTe3. [IpoOiembl U TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACTIEKThI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIlbl. OTKPBITUE TO3UTPOHA.

MeTop! HaOIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dynaameHTanbHbIe B3auMoecTBUs. EAMHCTBO (GM3HUYECKOM KapTHHBI MUpA.

TexHuyeckue yCTpOMCTBA U MPAKTUYECKOE IIPUMEHEHHE: T03UMETpP, Kamepa
BunscoHa, saepHsblil peakTop, arToMHasi 0omoa.

Jlemoncmpayuu

CuéTunK MOHU3HPYIOIINX YaCTHULL.

Yuenuueckuii skcnepumenm, nabopamopusvie pabomul

HccnenoBanre TpeKOB YacTHUL (M0 TOTOBBIM (OTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUY M ACTPOPUIMKH

Otansl pa3BUTHS aCTPOHOMHMH. [IpUKIIaHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMHM.

Bun 3Bé3gHoro HeGa. CosBesnusi, SpKue 3BE3[bI, IUIAHETHI, UX BUIUMOE
JIBUKEHHUE.

ConHeuHas cucTema.

Connne. ConHeuyHass akTUBHOCTh. Mcrtounuk sHeprun CoiHIIA U 3BE3L.
3BE3bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Ki1acc —
CBETHMOCTBY». 3BE3Mbl TJIAaBHOM MOCIEN0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJiHLA U
3BE31. DTambl )KU3HU 3BE3 .

Muneunsiii Ilyte — Hama [Manaktuka. Ilonoxxenue u aBmwxkeHue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u xkBazapsl. YEpHbIE ABIPHI B sApax
rajakTHUK.

Bcenennas. Pacimmpenne Bceenennoit. 3akon Xa66isa. Pazberanue rajgakTuk.
Teopus bonsiioro B3psiBa. PeMKTOBOE U3ITyYEHHUE.

Macmrabnas ctpyktypa Beenennoii. MertaranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabniooenus
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HaOnronenusi HEBOOPYKEHHBIM TJ1a30M C HMCHOJIb30BAHHEM KOMIIBIOTEPHBIX
MPWIOKEHUHN I ONpe/ieNIeHUs MOJIOKEHUSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpPHOro MOJyIIapys U IPKHUE 3BE3BI.

HaoGmronenus B Teneckon Jlynsl, muranet, Mieunoro I1ytu.

O6o01maronee NOBTOPEHUE

Ponb ¢u3nku W acTpOHOMHUHM B DKOHOMHYECKOW, TEXHOJOTHYECKOM,
COLIMAJIBHON M ATHYECKOU cepax nesTeIbHOCTH YeJIOBeKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHHU B COBPEMEHHOM HAYYHON KapTHHE MUPA, POJb (HPU3HUECKON Teopuu
B (OpPMHPOBAHUM TIPEACTABICHUNA O (U3UIECKOM KapTHHE MHpa, MECTO
bu3YeCcKO KapTUHBI MHPa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuenne kypca pusnku 6a30Boro ypoBHs B 11 kiacce oCylecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypcaMHM MaTE€MAaTHKH,
OHOJ0OTHH, XUMHH, Teorpadyu U TEXHOJIOTHUH.

Meocnpeomemuvie nousmusi, CBSI3aHHBIE C HU3YyYEHHWEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumoresa, (puamyeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJICIIb, U3MEPEHUE.

Mamemamuxa: pelieHUEe  CUCTEMbl  YPaBHECHHUH, TPUTOHOMETPUUYECKUE
GyHKIHUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIUMN, MPU3HAKU TMOJ00US TPEYTroJbHHUKOB,
ompeiesIeHne oAU TIOCKUX (GUryp u oobémMa Ted.

buonocus: snexTpuyeckue SBJICHUST B JKUBOM MpUPOJE, KoOjeOaTeIbHBIC
JIBUKEHHS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUS B KHUBOU MPUPOAE, NCUCTBUEC
paaualy Ha JKUBbIE OPTraHWU3MBI.

Xumus: CTPOEHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAs CTPYKTypa TBEPABIX
TeJI, MEXaHU3Mbl O0Opa30BaHUSI KPUCTAUIMYECKON PEIMIETKH, CHEKTPaTbHBIN
aHaJIN3.

l'eoepagpusa: MarHUTHBIE TIOJNIOCA  3€MJIM, 3aJ€KH MATrHUTHBIX DY,
dboToCchEMKA 36eMHOM TOBEPXHOCTH, MPECKA3aHNE 3EMIICTPSICEHUH.

Texuonocus: IMHUM  DJIEKTPONEpEAady, TIEHEPATOp IEPEMEHHOIO  TOKa,
AJIEKTPOJIBUTATENIb, MHAYKLUHWOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBYU-meub, NMPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
CoJIHEUHas Oarapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA IIPOI'PAMMBLI 110
OU3SUKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne yueObHoro mnpenvera «®Duszmka» Ha YpPOBHE CpPEIHETO OOIIETo
oOpazoBanus (06a30BbI YPOBEHB) JOJKHO 00ECTICUNUTH JOCTHIKEHUE CIIEMYIONTUX
JUYHOCTHBIX, METAMIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.
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JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yIbTaThl OCBOEHUSI yueOHOTo npeamMera «Dusuka» AOIKHBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaroUuXxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHHUX  YOEXKIECHHI, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, paCUIUpEHHE >KHU3HEHHOTO
OTbITA U OTBITA JAESITEILHOCTH B IMPOIIECCE pPeaM3allid OCHOBHBIX HaIpaBJICHUI
BOCIIUTATEIBHON EATEIbHOCTH, B TOM YHCJIE€ B YACTH:

1) rpamaaHcKoro BOCIUTAHMS:

c(OPMUPOBAHHOCTH TPAXKITAHCKOMN MO3UIMH 00YUaIOIIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAJAUIIMOHHBIX  OOIIEYEIIOBEUECKUX  TyMAaHUCTUUECKUX U
JNEMOKPATUYECKUX LICHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO IESTEIBHOCTh B MHTEpECAX TPaXAAHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3alliy;

yMEHHUE B3aUMOJICHCTBOBATH C COIIMAIbHBIMU MHCTUTYTaMHU B COOTBETCTBUU C
X QYHKIUSIMU U HAa3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM JIEATETLHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUSI:

c(hOPMHUPOBAHHOCTH POCCUMUCKON IPAKIAHCKONU UJEHTUYHOCTH, TATPUOTU3MA;

LEHHOCTHOE OTHOIIEHUE K TOCYJAPCTBEHHBIM CHMBOJIAM, JIOCTHKEHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

c(OpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 U TPUHUMATh OCO3HAHHBIE pElICHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JIEATEIbHOCTH YYEHOTO;

OCO3HaHUE JINYHOTO BKJIaJ]a B IOCTPOEHUE YCTOWYMBOTO Oy IyILETO;

4) 3CTETHYECKOT0 BOCIIMTAHHUSA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOUAsl SCTETUKY HAYYHOTO TBOPUYECTBA,
npucyliero pu3n4eckon Hayke;

5) TPpy10BOT0 BOCTIMTAHUSI:

WHTEpPEC K Pa3IudHbIM chepaM MpoPECCHOHAIBHON ACATENHHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynaymieit mpodeccun U peaTn30BbIBaTh COOCTBEHHBIC )KU3HECHHBIC TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JIACTH
(bU3MKY HA IPOTSHKEHUN BCEH YKU3HM;

6) 3K0JI0rM4eCcKOr0 BOCIIUTAHUSI:

c(OPMHUPOBAHHOCTh JKOJIOTMYECKOM KYJIbTYpbl, OCO3HAHHME TJI00aTbHOTO
XapaKTepa KOJOTUUECKHUX MPOOIeMm;

IJIAHUPOBAHUE U OCYLIECTBJIIEHUE AEUCTBUNA B OKPYKAIOILIEH Cpelle HA OCHOBE
3HAHUS LEJIEW YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

paclIMpEeHHUE OMbITa JAESITEIBHOCTH 3KOJIOIMYECKON HalpaBIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3HUKe;
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7) HEHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHHWE IIEHHOCTU HAy4YHOW JeATeTbHOCTH, TOTOBHOCTH B MPOIECCE
u3ydeHus: (QU3UKA  OCYHIECTBISITh  IPOEKTHYIO M HUCCIEIOBATEIbCKYIO
NeSATEeIbHOCTh MHIUBUIYAIBHO U B TPYIIIIE.

METANIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS
ba3oBble jornueckue gecTBUs:

CaMOCTOSITENNFHO  (pOpMynHpOBaTF H  aKTyalIM3UpOBaTh  MpodIiemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

OTpPENENATh e JEATEIBbHOCTH, 3a/aBaTh MapaMeTpbl M KPUTEPUU HUX
JIOCTHKEHUS,

BBISIBJIAIT  3aKOHOMEPHOCTH M TMPOTHBOPEUYUST B  paccMaTpUBAEMBIX
bu3MYeCcKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH pELIEHUS MPOOJIEMbl C y4€TOM aHaIU3a UMEIOIIUXCS
MaTepHaIbHBIX U HEMATEpUATILHBIX PECYPCOB;

BHOCHUTBH KOPPEKTUBHI B JIEATEILHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
EJISIM, OIICHUBATh PUCKHU TIOCTIEICTBUN ACSITETbHOCTH;

KOOPJIMHUPOBATH U BBITIOJIHATE PaOOTy B YCIOBHUSAX PEaTbHOTO, BUPTYATHLHOTO
1 KOMOMHUPOBAHHOTO B3aWMOCHCTBUS;

pa3BUBATh KPEATHBHOE MBIIIICHUE TP PEIICHUH )KU3HEHHBIX MPOOJIEM.
Bba3oBble uccienoBareibcKkue JeiCTBUSL:

BIAJCTh HAYYHOW TEPMHUHOJIOTHEH, KIFOUEBBIMHA TOHATHSAMH M METOJaMHU
bu3nYecKoil HayKH;

BJIAJICTh HABbIKAMU YYEOHO-UCCIIEIOBATENHLCKON U MPOCKTHOM IESITEIIbHOCTH
B o0yiactu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJ/IOB pelIeHusi 3ajad (PU3NYECKOTO COJCpKAHUS, TPUMEHEHUIO Pa3IMYHBIX
METO/IOB ITO3HAHUSI,;

BIAJCTh BUJAMH JIEATCIBHOCTH TO TIOJYYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIpPETAlUA, MPEeOOpPa3OBaHUI0 M TPUMEHEHUIO B PA3IMYHBIX YYEOHBIX
CUTYalMsIX, B TOM YHCIIE IPU CO3/IaHUU YYEOHBIX MMPOEKTOB B 00J1acTU (PU3UKH;

BBISIBIIATH TPUYUHHO-CIICJICTBCHHBIE CBSI3W M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTATh THUIIOTE3y ©€ pEeIIeHWs, HaXOAUTh apryMEHTHI IJIS JIOKa3aTeIbhCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh apaMETPhbl K KPUTEPUN PEIICHHSI;

aHaAIIM3UpOBaTh TIOMYyYEHHBIE B XOAC PpEIICHHUS 3aJa4d  pPe3yiIbTaThl,
KPUTHYECKH OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MCHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh W (QopMyIHpoBaTh COOCTBEHHBIE 3aJaydl B 00pa3oBaTEbHOMN
NESATETLHOCTH, B TOM YHCIIC TIPU U3y4eHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT,
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yMETb TMEPEHOCUTh 3HaHMSI MO0 (U3HKE B MPAKTUYECKYI0 0O0JIacTh
KU3HECITCIHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI ¥ PEIICHNUS,

CTaBUTH MPOOJIEMBI U 331a49H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUSI.
Pa6ora ¢ undpopmanmeii:

BJIa/ICTh HABBIKAMHU TOTY4YeHUS HWHPOpPMAIMH (PU3UIECKOTO COACPIKAHUS U3
UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH MOWCK, aHaJH3,
CHUCTEMAaTH3allUI0 ¥ WHTEPIPETANi0 WHPOPMAIMU Pa3IMYHBIX BHUIOB U (Popm
NPECTaBICHNUS;

OLIEHMBATh JOCTOBEPHOCTH HH(OpPMAILINH;

UCIIONB30BaTh  CpPEACTBA HMH(DOPMAIMOHHBIX W  KOMMYHHUKAIlMOHHBIX
TEXHOJOTHA B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3aJa4 € COOJIIOJIEHHEM TpeOOBAHUN HSPrOHOMHUKH, TEXHUKM O€30I1acHOCTH,
TUTUEHBl, PECYpcOCOEpexKEeHMs, TMPaBOBBIX M  3TUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJEp)KaHUs B pa3IMUHBIX (opMarax ¢
y4€TOM Ha3zHa4eHUsI THPOPMALIUHU U LEIEBON ayAUTOPHUU, BBIOMpPAs ONTUMAIbHYIO
(dopMy npeAcTaBICHUS U BU3yaTU3allUu.

KoMMyHHUKAaTHBHBIE YHUBEpPCAJbHbIE Y4eOHbIE 1eHCTBUSA:

OCYIIECTBJISITH OOIIIEHUE HA YpOKaX (PU3UKU U BO BHEYPOUHOU JESATEIHLHOCTH;

pacro3HaBaTh MPEANOCHUIKA  KOH(QJIMKTHBIX CUTyallud W  CMAr4aTh
KOH(JIUKTBI;

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOK) TOYKY 3PEHUSI C HMCIOIb30BAHHEM
A3BIKOBBIX CPE/ICTB;

IIOHUMAaTh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAaHJIHOM UM WHAUBUAYAJIBHON
paboTHI;

BBIOMpPATh TEMAaTHUKy W METOJbl COBMECTHBIX JEHCTBUN C Yy4€TOM OOIIUX
VHTEPECOB U BO3MOKHOCTEN KaXJOT'0 YJICHA KOJUIEKTUBA,

IIPUHUMATh L€ COBMECTHOW  JEATEIIbHOCTH, OpPraHU30BBIBATH U
KOOPJMHHUPOBATH JICUCTBUS IO €€ IOCTHUXKEHUIO: COCTABIISITH IJIaH JCHCTBUH,
pacnpenensiaTh poiau ¢ Y4ETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OIICHUBATh KA4€CTBO CBOEr0 BKJAJa M KaXJOro y4YaCTHMKA KOMaHIbl B
OOIIMiA pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIE TIIPOEKThI, OIICHWBAaTh WAEU C TMO3ULIHUU HOBU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETHMYECKOE TMOBEACHUE B Pa3IUYHBIX
CUTYaIMsIX, TPOSIBJISITH TBOPUYECTBO U BOOOpaKEeHNE, ObITh MHUIIMATHBHBIM.

PerynsiTuBHbBIC YHHBepcaJbHble Y4eOHbIe AeHCTBUS
Camoopranusanms:
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CaMOCTOSATEIFHO OCYIIECTBIISATh TO3HABATEIBHYIO JEATEILHOCTh B 00JACTH
GU3MKKM W acTPOHOMHH, BBISBISATH MPOOJEMBI, CTaBUTh U (HOPMYIHPOBATH
COOCTBEHHBIC 3a]1a4H;

CaMOCTOSITENIFHO COCTaBIISITh IJIaH PEIICHUS PAcUYCTHBIX M Ka4eCTBCHHBIX
3aJ1a4, IJIaH BBITOJIHEHHUS TPAKTUIECKON PabOThI ¢ YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEATIOYTCHHIA;

JlaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM;

pacIIMpATh paMKH Y4E€OHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPEOYTECHUN;

JenaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHPOBAaTH e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTh 32 PEIICHUC;

OIICHUBAThH IPHOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMHUPOBAHUIO W NPOSABICHHUIO 3PYIULIMU B 00JacTH
(U3UKH, TOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, IMOIMOHAJILHbI HHTEJJIeKT:

JlaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JCSATEIHHOCTD,
OIICHUBATh COOTBETCTBHE PE3YJIbTATOB IIEJISM;

BJIAJCTh HaBBIKAMHU  IIO3HABATEIbHOW  pEeQIEKCUU  KaK  OCO3HAHUS
COBEpIIIAEMbIX JIEUCTBUM M MBICIUTEIBHBIX TMPOIECCOB, MX PE3yIbTaTOB H
OCHOBAHUI;

UCIIOJIb30BaTh MPUEMBI pedIeKCUU NIl OLEHKH CUTYallMH, BEIOOpA BEPHOTO
pEIICHHSI;

YMETh OIIEHWBATh PHUCKA M CBOEBPEMEHHO IPUHUMATH PEIICHUS TI0 HX
CHW)KCHHUIO;

NPUHUMATh MOTHBBI M apryMEHTHl JAPYTHX TIPH aHaIW3e pPe3yJbTaTOB
NEeSATEeTbHOCTH;

MPUHUMATh Ce0s, TOHUMasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

NPUHAMATh MOTHBBI M apryMEHTBI JAPYyrUX TMPU aHalu3e pPe3yIbTaToB
NEeSATEeTbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIMOKH.

B nporiecce nocTukeHUs TMYHOCTHBIX PE3YJIbTATOB OCBOCHUS ITPOTPAMMBI 110
bu3uke A YpOBHA cpenHero oOmero oOpa3oBaHUA Yy  OOydYaroIIuXcs
COBEPIIICHCTBYETCS IMOIMOHATLHBIN WHTEJICKT, IPEeIOJIar AFO AN
c(hOpMHPOBAHHOCTH:

CaMOCO3HaHU, BKJIIFOYAIOIIETO CIIOCOOHOCTh IIOHUMATh CBOE YMOITMOHAIEHOE
COCTOSIHHE, BUCTh HAMPABIICHUS Pa3BUTHS COOCTBEHHOM AMOIIMOHAILHON CQepHl,
ObITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBAHUS, BKIIFOYAIOIIETO CaMOKOHTPOJb, yYMCHHE IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHME, CIOCOOHOCTh aIanTHUPOBATBCI K
HYMOITMOHAJIEHBIM U3MEHECHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIFOYAIOIIEH CTPEMIICHHE K JOCTIDKCHUIO ETH U
yCcrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;
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OMIIaTHH, BKJ'IIO‘-IaIOIHeﬁ CITOCOOHOCTHh TOHUMATh O9MOIIMOHAJIBHOC COCTOSHHC
APYrux, Yy4UTbIBATH €TI0 IIpH OCYHICCTBIICHUU 06HICHHH, CIIOCOOHOCTHh K
COYYBCTBHIO U COIICPCIKUBAHUIO,

COIIMaJIbHBIX HABBIKOB, BKJIIOYAIOIITHNX CITOCOOHOCTh BBICTPANBATH OTHOIICHUA
C APpYI'uMH JIFOAbMH, 3360THTI)C$I, IMPOABIIATE HHTCPEC U pa3pClIaTh KOH(l)JIHKTBI.

ITPEAMETHBIE PE3YJ/IBTATDBI

K xoniy oOyuenus B 10 kjacce mpeiMeTHbIE pe3yabTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOMIMXCS YMEHHIA:

JEMOHCTPUPOBATh Ha TpUMEpax pPojib U MeCTO (GU3UKH B (HOPMHUPOBAHHH
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHA H
TEXHOJIOTUH, B MPAKTUYECKON JAEATEIBHOCTH JIOIEH;

YUUTBHIBaTh TPAaHUIBl MPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJEICH:
MaTepuagbHas TOUKa, MHEpLUalIbHas CUCTEMa OTCUYETA, a0COJIIOTHO TBEPAOE TEJO,
UJCAIBHBIN a3, MOJEIN CTPOCHMS I'a30B, KUIAKOCTEN M TBEPIBIX TEJ, TOUECUHBIN
AIIEKTPUYECKUI 3aps]l IPU PEelIeHUU PU3NIECKUX 3a/1ay;

pacrno3HaBaTh (pU3NYECKUE SBICHUS (TPOLIECCHI) U OOBIACHATH UX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJIIPHO-KMHETUYECKONM TEOPUU CTPOCHMS BELIECTBA U
IEKTPOJUHAMUKHN:  PaBHOMEPHOE M  PABHOYCKOPEHHOE  IPSIMOJIMHEWHOE
JBUKEHUE, CBOOOJHOE TMaJ€HUE TeJ, ABUKEHUE M0 OKPYKHOCTH, WHEpLUS,
B3auMoOJielicTBUE Tel, Tuddy3us, OPOYHOBCKOE JIBIXKEHUE, CTPOEHUE KU IKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl TPU HArPEBAHHUH (OXJIAXKIEHUH ), TEILIOBOE
paBHOBECHE, UCIApPEHHE, KOHJEHCAlMs, IJIABJIEHUE, KPUCTAUIM3alMs, KUIICHUE,
BJIQYKHOCTh BO3/yXa, MMOBBIIICHHUE JABJICHHS T'a3a [PU €ro HarpeBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXAY IapaMeTpaMu COCTOSIHMA ras3a B HM30IpoLeccax,
AIIEKTPU3aLUs TEJ, B3AUMOIECICTBUE 3apsI0B;

OINKCHIBATh MEXAHWYECKOE JBMKEHUE, UCHOJbB3Ys (DU3MUYECKHE BEIUYUHBL:
KOOpJIMHATa, MYyTh, NEPEMEIICHHE, CKOpPOCTb, YCKOPEHHME, Macca Teja, CHIIA,
UMITYJIBC T€Jla, KUHETHYECKasi SHEPrus, NOTEHIMAIbHAS DHEPTUs, MEXaHUYeCKas
paboTa, MeXaHHMYecKas MOIIHOCTb, IpPHU ONHCAHWU MPABUIBHO TPAKTOBATH
(bu3NYeCKUi CMBICA HCIOJb3YEMBIX BEJIMYUH, WX OOO3HAYEHUS U EIUHHIIbI,
HaXOAUTh (HOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUYHMHY C JPYTUMHU
BEJMYMHAMU;

ONMKCHIBATh M3YyUCHHBIE TEIJIOBBIE CBOWMCTBA Te€J M TEIUIOBbIE SIBJICHUS,
UCTIONb3ysl (U3MYECKME BEJIMYMHBI: JaBJ€HUE Tra3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi HEPIrusi XaOTHUYECKOr0 JBUXKEHUS MOJIEKYJI, CpEeIHEKBaJApaTUYHas
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIJIOTHI, BHYTPEHHSsI 3HEprusi, pabora rasa,
KO3 (PUIIMEHT TMONEe3HOTO JAEWCTBUS TEIUIOBOTO JBHUTaTelsl; NpPU ONUCAHUU
OPAaBWJIBHO TPAKTOBAaTh (DUBWYECKUH CMBICI HCHOJIb3YEMbIX BEIUYMH, WX
00O3HAUYEHHUS W EOUHUIBI, HAXOAUTh (POPMYJbI, CBS3BIBAIOLIUE JIAHHYIO
(bu3NYECKYIO BEIUYUHY C APYTUMU BEIHMUMHAM;

ONKCHIBATh U3YUYEHHBIE 3JIEKTPUUECKHUE CBOICTBA BEIIECTBA U 3JIEKTPUUECKUE
SBIIEHUS (IIPOLIECCHI), UCTIONB3Ysl (PU3NUYECKUE BEIMUYMHBI: DJIEKTPUUECKUNA 3apsij,
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IEKTPUUECKOE TMOJIe, HAMPSHKEHHOCTD TOJISA, MMOTEHITUAN, PA3HOCTh MOTEHITUATIOB,
Ipy ONHMCAHWM TPABUIBHO TPaKTOBAaTh (PU3MYECKUIA CMBICT HCIHOJIb3yEMbIX
BEJIMYMH, MX OOO3HAUYECHMsS] M EIUHUIIbI; YKa3biBaThb (OPMYIbI, CBSI3bIBAIOIINE
JAHHYI0 (U3UYECKYIO BEJIUUYHUHY C APYTUMH BEIMUYUHAMU;

aHAIM3UPOBaTh (U3MUECKUE TPOLECCHl U SIBICHUS, UCIONb3Ys (HU3MUYECKUE
3aKOHBI W MPUHIUIIEL: 3aKOH BceMupHoro TsaroteHus, |, |1 u Il 3akonsr HetoToHa,
3aKOH COXpAHEHUsI MEXaHMYECKOW DHEPruH, 3aKOH COXPAaHEHUs HMITYJIbCa,
MPUHITUI CYTEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
oTcuéTa, MOJIEKYISIPHO-KMHETHYECKYI0 TEOPHI0 CTPOCHUS BEIIEeCTBAa, Ta30BbHIE
3aKOHBI, CBA3b CPEIHEH KMHETUYECKON PHEPTHH TETUIOBOTO ABMKEHUS MOJICKYJ C
a0COJIFOTHOM TeMmepaTypoi, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHCHHS
AIEKTPUUECKOTO 3apsifa, 3akoH KylloHa, TpW ATOM pa3inyaTh CIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BBIPAKECHHUE W yCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TMPHUHIUIBI JCUCTBUS MAalllMH, MPUOOPOB U
TEXHUYECKUX YCTPOWCTB; paziuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BAHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI [0 HCCIEIOBAaHUIO (DU3UYECKUX SBJICHUA U
MPOLIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX H3MEPEHUH, TPHU ITOM
dbopmynupoBath MpoblieMy/3aadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TMPEIIOKEHHOTO OOOPYIOBaHHUSA, IMPOBOJIUTH OMBIT H
bopMyIUpPOBATH BHIBOHI,

OCYIICCTBJIATH MPSIMbIC U KOCBEHHBIC U3MEPCHUS (PU3NUECKUX BETUYHH, ITPU
ATOM BBIOMpaTh ONTHMAJIBHBIA CHOCOO W3MEPEHUS W WCIIOJIb30BAaTh W3BECTHBIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJICNOBATh  3aBHCHMOCTH  MEXIy  (DU3WYECKMMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU ITOM KOHCTPYHUPOBATh YCTAaHOBKY,
buKCHUpOBaTh PE3yNbTAThl MOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYMUH B
BU/JIe TaOJIUIl U TPpaUKOB, JA€NaTh BEIBOABI IO pe3yJIbTaTaM MCCIIeI0BAHNUS,

COOJII0/IaTh MpaBWiIa OE30MaCHOTO TPy/Aa MPH MPOBEIACHUU HCCICIOBAaHUN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIBCKON U MPOCKTHOU
JESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JaOOPaTOPHOTO
000pyI0BaHUS;

pemath pacu€THBIE 3aJlaud C SBHO 3aJlaHHOW (U3WUYECKOW MOJEINbIO,
UCITOJNIB3YsI (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJIM3a YCIIOBHS 3aJ1a4u
BBIOMPATh (PU3MYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXOJMMBIC NI €€ PEIICHHs, TIPOBOIUTh PAacUYEThl M OICHUBATH PEATbHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3UYECCKON BEIIMUNHBI,

pemaTh KaueCTBEHHBIC 33J]a4M: BBICTPAUBATh JIOTHYCCKU HEIPOTHBOPECUHBYIO
IEMOYKY PACCYXKICHUN C OMOpOM Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bU3UYECKHE ABIICHUS,

UCIIOJIB30BAaTh ~ TPH  pEHIeHWH  ydeOHBIX  3aJad  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JIJIS TOWCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAITUN
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U TPEJCTaBJICHUS y4eOHOW W HAYyYHO-TIOMYJSPHON MHPOpMAIUH, MOTYYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOTYyYaeMyI0 HH()OPMAIIHIO;

MPUBOJUTH IPUMEPHI BKJIa/Ia POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, OOBACHEHHE MPOIECCOB OKPYXKAIOIIETO MHUPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCII0JIb30BaTh TEOPETUUECKUE 3HAHUS IO (PU3UKE B OBCETHEBHOM KU3HU JIJIS
oOecrieueHus: 0E30MaCHOCTH TMpPU OOpalleHUH ¢ TPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOIIEH CpEaE;

paboTath B TIpYIINE C BBIIOJIHEHUEM PA3IUYHBIX COLUAIBHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisITh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYALMIX, aJICKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pACCMAaTPUBAEMOM IPOOIIEMBI.

K konny oOyuenus B 11 Kiacce mpeiMeTHbIE pe3yJjbTaTbl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIIMXCSl YMEHUIM:

JEMOHCTPUPOBaTh Ha IpUMEpax pPojib U MECTO (U3UKH B (HOPMHUPOBAHHUU
COBPEMEHHOW HAyYHOM KAPTUHBI MHpPa, B PAa3BUTUU COBPEMEHHOM TEXHUKU H
TEXHOJIOTHH, B IMPAKTUYECKON JEATENBHOCTH JIOJECH, LEJOCTHOCTh U €IUHCTBO
($u3nYeCKOil KapTUHBI MUPA;

YUUTBHIBaTh TPAaHULBl TNPUMEHEHUS H3YYEHHBIX (PU3MUYECKUX MOJETCH:
TOYEYHBIN IJEKTPUUECKUM 3apsl, JIyd CBETa, TOUCYHBIM UCTOYHHK CBETA, SAEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTrO sipa MpH PElIeHUH (PU3NYECKUX
3a1ay;

pacno3HaBath (pU3UYECKUE SBJICHUS (ITPOIIECChI) U OOBSICHATh UX HA OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKHN U KBAHTOBOW (PM3HKH: DJIEKTPUYECKAs] TPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHMYECKOE, MATHUTHOE IEHUCTBUS TOKA, B3aWMMOJIECVICTBUE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKUMWS, JEHCTBHE MArHUTHOTO IIOJISI Ha
IPOBOJAHUK C TOKOM M JBWXKYIIMHCS 3apsi, JEKTPOMarHUTHbIE KOJeOaHUA U
BOJIHBI, NPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, IPEIOMIICHUE,
uHTepdepeHuys, audpakuus U TOJAApU3aAlMsA  CBETa, JMCIEPCUS  CBETa,
dboTtoanekTpudeckuii 3phext (poTodaddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHENYaToro CHEKTpa aTroMa BOJOPOAA, €CTECTBEHHas W HMCKYyCCTBEHHAas

PaIOaKTUBHOCTB;
ONMKCHIBATh H3YYEHHBIE CBOWMCTBA BeElIECTBA (BJIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  Ccped) W

AIIEKTPOMArHUTHBIE $IBJIEHUS (TIPOLECCHI), MCHOJB3Yd (U3UUYECKUE BEIUYMHBIL:
ANEKTPUUECKUI 3apsill, CHJIa TOKa, AJIEKTPUUECKOE HANpsDKEHHE, AJIEKTPUYECKOe
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, paboTa TOKa,
WHAYKIUS MarHUTHOTO TMoJjs, cuia Awmrmepa, cuia JlopeHna, WHIYKTUBHOCTh
KAaTyIIK{, 3HEPrusl 3JEKTPUYECKOrO0 M MAarHUTHOTO IOJIE€M, NMEPHOJ M 4YacToTa
Koie0aHUN B KoJeOAaTeTbHOM KOHTYpe, 3apsl U cuja ToKa B Ipolecce
TapMOHMYECKHX JJIEKTPOMArHUTHBIX KoJieOaHWi, (OKYCHOE PpAacCTOSHHE U
ONTUYECKasl cuja JHMH3bI, NMPU OMHCAHUM MPABUIBHO TPAKTOBATH (PUIUUECKHIA
CMBICJI HCIIOJB3YEMBIX BEJIMYMH, UX OO0O3HAUEHUS W E€OUHULBI, YKa3bIBaTb

25



bopMysbl, CBSA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYMHY C JAPYTUMH
BEJINYNHAMU;

ONHUCBHIBATh H3YYECHHBIE KBAHTOBBIC SIBICHUS W MPOLECCHI, HCIOIb3Ys
bu3nueckue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, ITEPHO]I MOTypaciaia, SHEPTHUs CBI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJMYMH, MX OOO3HAYEHWS W €JIUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONINE JIAaHHYIO (U3WYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISITh 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAMM3UPOBaTh (PU3MUECKHE TPOIECCHl M SBJICHUS, WUCIONB3YS (HU3UICCKUE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TOCJIEI0BATENIHLHOTO U MapajjieibHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMArHUTHOU
WHYKIINH, 3aKOH TPSMOJUHEUHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUs
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHINTEHa Mg Gororddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOr0 4ucCia, rmocrynarel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Ipyu 3TOM pas3linyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

ONPENIENATh HAMPABJICHUE BEKTOPA MHAYKIIMA MAarHUTHOTO TOJISI TPOBOAHUKA
C TOKOM, CHJIbI AMIiepa u cuiibl JlopeHna;

CTPOUTh U OIHUCHIBaTh H300pa)K€HHE, CO37aBaeMOE€ IUIOCKUM 3epKajioM,
TOHKOM JIMH30M;

BBITIOTHATh AKCIEPUMEHTHI MO HCCIEI0BaHUIO0 (DU3NYECKUX SBJICHUU U
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUN: MpPU ITOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMBIT H
(bopMyIMpOBaTH BHIBOIBI,

OCYIIECTBJISATh MPSIMbIE U KOCBEHHBIC U3MEPECHUS (PU3NUYECKUX BEITUYHH, MPU
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

MCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BETUYHMH C UCTIOJIB30BAHUEM TIPSIMBIX
W3MEPEHUI: TPU STOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3yJIbTATHI
MOJIy4YEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOMUI U TpaduKOB,
JIeJaTh BBIBO/JIBI IO pe3yJibTaTaM UCCIIEIOBAHNUS;

co0Jro1aTh MpaBuiaa 0€30MaCHOTO TPy/a MPU MPOBEIACHUU HCCIETOBAHUMA B
paMKax ydeOHOro JKCIEpPUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOW U TMPOEKTHOM
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1aOOPATOPHOIO
000opy10BaHUS;

pemarh pacuéTHBIC 3aJadyd C SBHO 3aJJaHHOW (DM3WYSCKOM MOJCIbIO,
UCIOJNIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJM3a YCJIOBHS 3a/1auu
BEIOWPATh (PU3UYECKYI0 MOJECINb, BBIACHITh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXoaMUMbIe Jis €€ PEIIeHUs, TPOBOAUTh PACUYETHl M OICHUBATH PEaTbHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3UYECKON BEIIMUNHBI,
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pelaTh KaueCTBEHHbIE 337]a4H: BBICTPAUBATh JIOTHYECKH HEMPOTHUBOPEUUBYIO
LEMOYKY PACCYXKJICHHII C ONMOpOM Ha HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnuecKkue BICHUS;

UCIIOJIb30BaTh ~ NPU  pEHIeHMH  Y4yeOHBIX  3aJad  COBPEMEHHbIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIS MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
U TIPEICTABJICHUS YYEOHOUW U HAay4YHO-TIOMYJIIPHON MHGOpPMALIMH, TOJTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOTYyYaeMyI0 HH()OPMAIIHIO;

OOBSCHATh TPHUHIUIBI JEUCTBHS MAIllMH, TPUOOPOB H TEXHUYCCKUX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX O€30MACHOTO UCTOIb30BAaHUS B MMOBCEIHEBHON
KU3HU;

IPUBOJUTH TPUMEPHI BKJIa/1a POCCUMCKUX U 3apPYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKHd, B OOBSICHEHUE IMPOIECCOB OKPYKAIOIIEr0 MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCIOJIb30BaTh TEOPETUUECKHUE 3HAHUS M0 (PU3UKE B TOBCEIHEBHOM KM3HU IS
obOecnieueHns O€30MACHOCTH MpPH OOpalleHUH ¢ NpuOOpaMU U TEXHUUYECKUMHU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUSI HOPM SKOJIOTHMYECKOIO
IIOBEJICHUS B OKPYKAIOILEH CpeAcE;

paboTaTh B TpYIIE C BBINOJIHEHUEM pA3JIMYHBIX COLUAIbHBIX pOJIEH,
IUIAHUPOBaTh pabOTy TIpPyNIbl, PALMOHAIBHO pacHpelessaTh OO0sI3aHHOCTU U
IJIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pACCMAaTPUBAEMOM IPOOIIEMBI.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne |HaumenoBanue KosmuectBo vacos DIIEKTPOHHBIE
11/ || pa3nenos u TeM| Beer || KonrponsHst || [IpakTideckn (umgposere)
I | OpOrpaMmmbl o e paboTbI e paboTh oOpa3oBaTebHbIe
pecypcbl
Paznean 1. DU3UKA U METO/IbI HAYYHOI'O ITO3HAHUSA
1.1||dwu3uka n 2 0 0 bu6mmoreka [JOK
METO/IbI https://m.edsoo.ru/7f41bf7
Hay4YHOTO 2
TIO3HAHMSI
Htoro no pazaeny 2
Pa3znen 2. MEXAHUKA
2.1|KunemaTnka 5 0 0 bu6moreka IJOK
https://m.edsoo.ru/7f41bf7
2
2.2| [luramMuka 7 0 0 bu6mamoreka I{JOK
https://m.edsoo.ru/7f41bf7
2
2.3||3aK0HBI 6 1 1 bu6morexka IJOK
COXpaHEeHHUs B https://m.edsoo.ru/7f41bf7
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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

Ne |HaumenoBanue KosmmuectBo vacos DNEeKTpOHHBIE
11/ || pa3aenos u TeM| Beer || Konrponsast || [IpakTideckn (umdposbie)
I} MpOrpaMMBI 0 ¢ paboThI ¢ paboTBHI 00pa3oBaTeIbHBIC
pecypcehbl
MEXaHUKE 2
2.4 0 1 1
Wroro nmo pazneny || 18

Pasznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

3.1/|OcHoBBI 9 0 1 bubmmoreka [JOK
MOJICKYJISIPHO- https://m.edsoo.ru/7f41bf7
KHHETHYECKOU 2
TEOPHUH

3.2||OcHOBBI 10 1 0 bu6moreka [JOK
TEPMOIMHAMHK https://m.edsoo.ru/7f41bf7
u 2

3.3||ArperaTHbie 5 0 0 bu6moreka [JOK
COCTOSTHHSI https://m.edsoo.ru/7f41bf7
BEIIIECTBA. 2
dazoBbIC
epeXoabl

Htoro no pazneny | 24

Paznen 4. JIEKTPOAUHAMUKA

4.1|3nextpocraruk| 10 0 1 bu6moreka [JOK
a https://m.edsoo.ru/7f41bf7

2

4.2|[TocTosTHHBIN 12 1 1 bu6anoreka [{OK
AIIEKTPUYCCKHUI https://m.edsoo.ru/7f41bf7
TOK. TOKHU B 2
pPa3TUYHBIX
cpenax

Uroro no pazneny | 22

PesepBHOE Bpems 2 1

OBIIEE 68 5 3)

KOJIMYECTBO

YACOB I10

I[TPOTPAMME
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KIIACC

Ne || HammenoBanue KosmmuectBo vacos DNEeKTPOHHbBIE
I/I1 | pa3JenioB U TeM | Beer | Kontponsh |[TIpaktudeckn (umgpossre)
[IPOTPpaMMbI 0 || bIe paboTHI | € paboTHI 00pa3oBaTebHbIC
pecypchl

Pa3znen 1. JIEKTPOAUHAMUKA

1.1 (MarautHOE 11 1 3 bubmoreka [JOK
moJe. https://m.edsoo.ru/7f41c9
DIIEKTPOMAarHuT 7c
Hasl MHTyKITUS

Hroro no pazneny 11

Pasznea 2. KOJIEBAHUSA U BOJIHbI

2.1 |Mexannueckue | 9 0 1 bubomoreka IIOK
u https://m.edsoo.ru/7f41c9
3JIEKTPOMArHUT 7c
HBIE KOJIeOaHHUs
2.2 |Mexanuueckue | 5 1 0 bubmoreka IIOK
u https://m.edsoo.ru/7f41c9
AJIEKTPOMArHUT 7c
HBIC BOJIHBI
2.3 |Onruka 10 0 3 bu6mmoreka IJOK
https://m.edsoo.ru/7f41c9
7c
Hroro o pazaeny 24
Pa3zgea 3. OCHOBBI CHIEIIMAJIBHOM TEOPUY OTHOCHUTEJBHOCTHA
3.1 |[OcHOBBI 4 1 0 bu6moreka IJOK
CHCIIMATEHOM https://m.edsoo.ru/7f41c9
TEOpUHU 7c
OTHOCHUTEIHLHOC
TH
Hroro no paszneny 4
Paznen 4. KBAHTOBASI ®PU3UKA
4.1 |S1eMeHTHI 6 0 0 bubmoreka IIOK
KBaHTOBOM https://m.edsoo.ru/7f41c9
OITHUKU 7cC
4.2 |Crpoenue 4 0 0 bubmuotexa [JOK
aToMa https://m.edsoo.ru/7f41c9
7cC
4.3 ||AToMHOE s111pO 5 0 0 bu6mmoreka [JOK
https://m.edsoo.ru/7f41c9
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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
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

Neo || HaumenoBanue KonunyectBo yacoB DJIEKTPOHHbBIE
I/I1 | pa3JenioB U TeM | Beer | Kontponsh |[TIpaxtideckn (umgpossre)
pecypcbl
/c
Wroro no pazaeny 15

Pasznen 5. 9JIEMEHTDBI A

CTPOHOMUHU U ACTPOOU3UKH

5.1 |[DnemeHTHI 7 1 0 bubanoreka [{OK
aCTPOHOMHUH U https://m.edsoo.ru/7f41c9
acTpoU3UKH ic

Wroro no pazneny 7

Pasznen 6. OBOBIAIOIIEE IOBTOPEHUE

6.1 ||OGo6mmaromee 4 0 0 bubmoreka [JOK

MOBTOPCHHE https://m.edsoo.ru/7f41c9
7c

6.2 0 0 0

Wroro no pazneny 4

Pe3epBHOE Bpems 3

OBIIEE 68 4 7

KOJIMYECTBO

YACOB I10

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