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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOro ypOBHS Ha YpPOBHE CpPEIHEr0 OOIIEero
oOpa3oBaHus pa3pa0OTaHa Ha OCHOBE IMOJIOXKEHUM M TpeOOBaHUU K pe3yibTaTam
OCBOCHHSI OCHOBHOM 00pa3oBaTelbHONW NporpaMmbl, mpenacraBieHHbIXx B PI'OC
COO, a Takxe c yuérom enepanbHOl pabodeil NporpaMMbl BOCHUTAHUS U
KOHLEMUMK MpenojaBanus ydeOHoro mnpeamera «dDusuka» B 00pa3oBaTEIbHBIX
opranuzanusax Poccuiickoit deaepaiuu, peaqnu3yronux OCHOBHbIE 00pa30BaTeIbHbIC
MIPOrPAMMBI.

Copepxxanue mnporpaMMbl 1o (U3UKE HaNpaBlIeHO Ha (OpMUPOBAHUE
€CTEeCTBEHHO-HAYYHOU KapTUHbI Mupa oOyuatomuxcs 10—11 knmaccoB npu o0yueHuu
ux ¢u3nke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO IMOAXOAA.
[Iporpamma o ¢usuke coorBetcTByeT TpeboBanusm OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEJAMETHBIM M METalpeAMETHBIM pe3yJbTaTaM OOyuUeHHs, a TaKXKe
YUUTHIBAET HEOOXOAMMOCTh pealu3aliyd MEXKIPEAMETHBIX CBs3ell (U3UKU ¢
€CTECTBEHHO-HAYYHBIMH Y4YEOHBIMU NpeAMeTaMu. B Heill ompenensioTcsi OCHOBHbBIE
e M3ydeHus: GU3MKU Ha YPOBHE CpPEJHEro oO0Iiero oopa3oBaHusl, MIAHUPYEMbIe
PE3yNbTaThl OCBOCHMS Kypca (PU3HUKH: JIUYHOCTHBIE, METAPEIMETHBIE, MPEIMETHBIC
(Ha 6a30BOM ypOBHE).

[Iporpamma no gpu3uKe BKIIOYAET:

o [IJTAHUPYEMBIE PE3yJIbTAaThl OCBOEHUS Kypca (pu3uku Ha 6a30BOM ypOBHE, B TOM

quclie MPeAMETHBIC PE3YNIbTATHI IO F0JIaM 00yUYEHUS;

e cofiepkanue yueoHoro npeamera «dusuka» mo rogam o0ydeHHs.

®du3zrka Kak Hayka o Hanbosee oO0IIMX 3aKOHaX MPUPO/IbI, BRICTYIAsl B KAUECTBE
y4eOHOro MpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIAJl B CUCTEMY 3HAHHUU 00
okpyxkaroreM wmupe. IlkonpHBI Kypc GH3MKH — CHUCTEMOOOpPA3YIOMIUNA IS
€CTECTBEHHO-HAYYHBIX yUE€OHBIX MPEIMETOB, TTOCKOJIbKY (PH3MUYECKUE 3aKOHBI JIEKAT
B OCHOBE TMPOIECCOB U SBJIICHUH, M3y4aeMbIX XUMHUEH, OuoJiorueH, (Gu3mdecKon
reorpadueit u actpoHomuei. Mcronp3oBanue U akTUBHOE NMPUMEHEHNE (DU3NISCKUX
3HAaHUN oOmpejeNseT XapakTep M pa3BUTHE Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe
SHEPreTUKH, TPAHCIOPTA, OCBOCHMS KOCMOCA, MOJYYEHUS HOBBIX MaTE€pHAIOB C
3aJlaHHBIMU CBOMCTBaMH W JApyrux. M3ydenue (pU3MKu BHOCUT OCHOBHOW BKJIAJ B
dbopMHUpOBaHME  €CTECTBEHHO-HAYYHOW  KapTUHBI MHUpa  OOydarommxcs, B
dbopMupoBaHUE YMEHUI MPUMEHSATh HAYYHBIM METOJ TO3HAHUS TPH BBITIOJTHEHUU
UMU y4€OHBIX UCCIIET0BAHMIA.

B ocHOBY kypca ¢u3MKH U1l ypOBHS CpEAHEro o0IIero o0pa3oBaHusl MOJI0XKEH
pAI Uael, KOTOpble MOYKHO PAaCCMATPUBAThH KaK MPUHIUIIBI €r0 MOCTPOESHUSI.

Hoesa yenocmnocmu. B COOTBETCTBUM C HEW Kype SBISETCA JIOTHYECKH
3aBEpIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX pa3lesioB (PM3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOU (PU3UKHU.



Hoes cenepanuzayuu. B CcOOTBETCTBMM C HeW Marepuan Kypca (QHU3UKH
o0ObeMHEH BOKpYr (¢u3nueckux Tteopuil. Benymwmm B Kypce  sBisieTcs
(opMHUpOBaHUE MPEICTABIECHUN O CTPYKTYPHBIX YpPOBHAX MAaTEpHM, BELIECTBE M
ToJIE.

Hoes eymanumapusayuu. EE peanuzanus mpeanoyiaraeT MCHIOJIb30BAHUE
TYMaHUTApHOTO TOTEHLHaNa (U3HUECKON HAayKH, OCMBICIEHUE CBA3U Pa3BUTHUSA
($u3MKYU ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU MTpoOIeMaMu.

Hoes npuknaonoii nanpaenennocmu. Kypc hu3uku npeamnogaract 3HakOMCTBO €
IIUPOKUM KPYrOM TEXHHUYECKHMX M TEXHOJOTMYECKUX MPHIOKEHUN H3YyUYEHHBIX
TEOPUN U 3aKOHOB.

Hoes oxonocuzayuu  peanusyercs TMOCPEACTBOM  BBEACHHUS  DJIEMEHTOB
coJiep KaHusl, MOCBAIIEHHBIX PKOJIOTMUECKUM MPoOJeMaM COBPEMEHHOCTH, KOTOpPbIE
CBs3aHbl C PA3BUTUEM TEXHUKM M TEXHOJIOTHH, a Takxke oOCyXaeHHs mpobdieM
PalMOHAILHOTO MPUPOAOTIOIb30BAHUS U SKOJIOTHYECKON 0€30MacHOCTH.

CrepXKHEBBIMU DJIEMEHTaMHU Kypca (U3MKH Ha YpPOBHE CPEJHEro OOIIEro
oOpa3zoBaHus sBJIsOTCA (u3nueckue Teopuu ((popmupoBaHHe NpenCcTaBICHUN O
CTPYKTYpE MOCTPOEHUSI (PU3UUECKOW TEOpUHU, pOJiM (PyHIAMEHTAIbHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMEHHBIX MPEJCTABICHUSAX O MPHUPOJE, TpaHUIaX MPUMEHUMOCTH
TEOPHI1, I ONUCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUI U IPOLIECCOB).

CucTeMHO-/IeSITeIbHOCTHBIN MOAX0J B Kypce (U3UKH peanu3yeTcs MNpexkiae
BCEro 3a CYET OpraHu3allyi SKCIEPUMEHTAIBHON JIeATeTbHOCTH o0yyatomuxcs. Jms
0a30BOro ypoBHS Kypca (U3UKA — 3TO HUCIOJB30BAHHE CHCTEMbl (POHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIEPUMEHTOB U J1aOOpaTOPHBIX PabOT, KOTOpPHIE B MpOTrpaMMe
no ¢u3uke OOBEAMHEHBI B OOIIMH CIHUCOK YYEHWUYECKHX IPAKTHUYECKUX pPabdoT.
Boigenenne B ykazaHHOM TIepedyHE Ja0OpaTOPHBIX paldOT, MPOBOAUMBIX IS
KOHTPOJISI M OLIEHKH, OCYIIECTBISIETCS Y4aCTHHKaMHU 0Opa30BaTEIbHOTO Mpolecca
UCXOJI M3 OCOOCHHOCTEH TIAaHUPOBAHUS M OCHaIleHus kabuHeTa Gusuku. [Ipu aTom
oOecrieuynBaeTcss OBJAJCHUE OOYyYAarONIMMHUCA YMEHHUSMHU TPOBOJAUTH KOCBEHHBIE
U3MEPEHMsI, HCCIEIOBaHMUS 3aBUCHUMOCTEH (PU3NYECKHX BEIMYMH M MOCTAaHOBKY
OIBITOB IO MTPOBEPKE NPEIIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yIENseTCsl PEHIEHUI0 PAaCUYETHBIX M KaueCTBEHHBIX 3aJad.
IIpu 3TOM A pacy€THBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCS 3a7a4d C SIBHO 3aJaHHOMU
¢u3nyeckoll MOJEBIO, TO3BOJSIONIME MPUMEHSTh H3YYEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOrO pasjeia Kypca, TaK M WHTErpUpys 3HAHUS W3
pasHbIX pa3znenioB. /[ KauecTBEHHBIX 3ajlay MPUOPUTETOM SIBISAIOTCS 3aJaHUs Ha
O0BsICHEHHE MPOTEKAHU (PU3NUECKHUX SBICHUN U MPOIECCOB B OKPYKAIOIIEH KU3HHU,
TpeOyromue  BbIOOpa  (Qu3Mueckod  Momenu ISl CHTyalldd  IPAKTHKO-
OpPUEHTUPOBAHHOTO XapakTepa.



B cootBercTBUUM ¢ TpeboBanuamu @I'OC COO k MarepuanbHO-TEXHUYECKOMY
oOecrieyeHuto ydeOHOro mporecca 0a30BbId ypOBEHb Kypca (PU3MKM Ha YpOBHE
cpeaHero oOmiero oOpa3oBaHUsl JOKEH H3ydaThCsl B YCIOBHUSX MPEAMETHOTO
kaOuHeTra (QU3UKK WIM B YCJIOBUSX HHTETPUPOBAHHOIO KaOWHETa NPEIMETOB
€CTECTBEHHO-HAYYHOro IMKja. B kaOuHeTe (U3MKU AOIKHO OBITH HEOOXOIHUMOE
nabopaTopHOoe 000pYJOBaHUE JIJISl BHIMOJIHEHUS YKAa3aHHBIX B IPOrpaMMe Mo (pusuke
YUYEHUYECKUX MPAKTUYECKUX pabOT U JEMOHCTPALIMOHHOE 000pYAOBAHHE.

JleMoHCcTpanmoHHOE  O0OpyJIOBaHHE  (POPMHUPYETCI B  COOTBETCTBUU  C
IOPUHIMIIOM  MUHHUMAJIBHOM  JIOCTAaTOYHOCTH W OOECIEYMBaeT IMOCTAHOBKY
MEPEUUCICHHBIX B MpOrpaMMe MO (PU3MKE KIIOYEBBIX JEMOHCTpAaLMi  ass
UCCJICIOBAaHUSA  M3Y4YaeMbIX  SBJICHHMM W MPOLECCOB, OMIUPUYECKUX U
(GyHIaMEHTaTBHBIX 3aKOHOB, UX TEXHHYECKUX MPUMEHEHUH.

JlaGopatopHoe o00OpynOBaHHE JUISI YYEHHYECKHUX TMPAKTUUYECKUX padoT
dopMupyeTcsi B BHJIE€ TEMaTUYECKHUX KOMIUIEKTOB M OOecreuMBaeTcsi B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOywaromuxcs. Temaruyeckue KOMILJIEKThI
nabopaTopHOro 00OpYIOBaHUS JOJDKHBI OBITh TOCTPOEHBI Ha KOMILJIEKCHOM
MCTIOJh30BAaHUH AHAJIOTOBBIX W HU(POBBIX TPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUPPOBBIX J1a00paTOpHil.

OCHOBHBIMHU LIEJISIMHU U3y4eHUS (PU3UKH B 001IeM 00pa30BaHUU SABIISIOTCS:

e popMupoBaHMe HHTEpeca U CTPEeMJICHHS OOydYaromMXci K HaydHOMY
U3YYCHHUIO TMPHUPOJBI, Pa3BUTHE UX HMHTEIUICKTYAIbHBIX U TBOPYECKUX
CIIOCOOHOCTEIA;

e Pa3BUTHE MPEACTABICHUI O HAyYHOM METOJIe IMO3HaHWUS U (PopMUpOBaHUE
UCCJIeI0BATEIHCKOIO OTHOLIEHHUS K OKPY>KAIOIIUM SIBIICHUSIM;

e popMUpOBaHKE HAayYHOTO MUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4YEeHHUS OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3HKU;

e popMHpOBaHKE YMEHHI OOBSICHATH SBJICHHUS C MCIOJIb30BAHUEM (PU3MUCCKUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

e popMupoBaHHME TpEACTaBICHUI O poiau (GU3UKUA Uil Pa3BUTHS APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTH.

JocTtrkeHnue 3TUX Lejed o0ecleuynBaeTCs pPELICHHEM CIEAYIOIUX 3a7ad B

npoluecce U3yyeHus Kypca (GU3MKU Ha yPOBHE CPEAHETO 0011ero o0pa3oBaHus:

o IPUOOPETEHNE CHUCTEMBl 3HAHUU 00 OOmUX (PU3UYECKUX 3aKOHOMEPHOCTSX,
3aKOHax, TEOpUAX, BKIIOYAsS MEXaHHUKY, MOJIEKYJSIpHYIO  (U3HKY,
ANIEKTPOIMHAMUKY, KBAHTOBYIO (DU3HMKY U 3JIEMEHTHI aCTPOYU3UKH;

 hopMHpOBaHNE YMEHMI NPUMEHSATH TEOPETHUYECKUE 3HAHUS IJIS1 OOBSICHEHUS
(Gu3nyecKux SIBICHUN B MPUPOJE U JUISA MPUHATHUS MPAKTUUECKUX PEUICHUH B
TOBCEIHEBHOM JKHU3HU,



e OCBOEHHE CITOCOOOB PEIICHUS Pa3INYHbIX 33]a4 C SBHO 33JaHHON (PU3NYECKON
MOJENIbI0,  33/Jad, MOJAPAa3yMEBAIOIIMX  CAMOCTOSTENBHOE  CO3JaHUE
bu3nUecKor MOJIeH, aIeKBAaTHOM YCIOBUAM 3a/1auu;

e IOHUMaHUE (PU3NUYECKUX OCHOB U TMPUHIUIOB JIEUCTBUS TEXHHUUYECKUX
YCTPOUCTB U TEXHOJOTHYECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO
cpeny;

¢ OBJIAJICHUE METOJIaMH CaMOCTOSITEJIbHOTO TUIAHUPOBAaHUS U TPOBEACHUS
bU3UYECKUX SKCIEPUMEHTOB, aHalIW3a M HWHTEpIpeTanuu HHOOpMalUH,
OIpeJIENIeHHs] TOCTOBEPHOCTHU MOJYUEHHOT'O pe3yibTaTa;

e CO3JIaHME YCIOBUM [IJIsi Pa3BUTHUS YMEHHUH NPOEKTHO-UCCIIEA0BATENbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wusyuyenue ¢usuku (6a30BbIii ypoBeHb) Ha YpPOBHE CpEIHEro OOIIEero
obOpazoBanus oroautcs 136 gacos: B 10 kinacce — 68 yacoB (2 yaca B Henelno), B 11
KJ1acce — 68 JacoB (2 Jaca B HEJIEIIO).

[Ipeqmaraemeiii B mporpamMmme 1o (U3MKE TMEpeueHb JabOpaTOPHBIX U
NPAKTUUYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YYMUTENb JeJaeT BBIOOD
POBEACHUSL JTA0OpAaTOPHBIX pabOT W ONBITOB C YYE€TOM HHAUBUIYATBHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszjnen 1. ®u3duka 1 MeTOAbl HAYYHOI'0 TO3HAHMSA

®dusuka — HayKa o npupoae. Hayynbsie METOABI ITI03HAHUS OKPYIKAIOILETr0 MUpa.
Ponp skcnepuMmeHTa M TEOpUM B NPOLECCE MO3HAHMS NPUPOABI. DKCIEPUMEHT B
¢du3zuke.

MopenupoBanue (GU3MYECKUX SIBJICHUN W mpoieccoB. HayuHble rumotesbl.
duznyeckue 3aKOHbl W TEOpUH. ['paHUIBI TPUMEHUMOCTH (PU3MUECKHX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u Mecto ¢pu3uku B popMUPOBAaHUN COBPEMEHHOW HayYHOU KapTUHBI MUPA,
B IIPAKTUYECKOMN AEATEIbHOCTH JIFOJACH.

Jlemoncmpayuu

AmnanoroBsie U HU(PPOBbIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUNKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe JBMKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUYKCHMUSI.
Cucrema otcuéra. TpaekTopusi.

ITepemenienne, CKOpPOCTh (CpelHsisi CKOPOCTb, MIHOBEHHas CKOPOCTb) U
YCKOPEHHE MATEpUaJbHOM TOUYKH, KX MPOCKIUM HA OCH CHUCTEMbl KOOPAUHAT.
CiioxeHue nepeMenieHu U CI0KEHUE CKOPOCTEHN.

PaBHOMEpHOE W paBHOYCKOpEHHOE NpsAMONMHEHHOe nBrokeHue. [ paduku
3aBUCUMOCTH  KOOpPAWHAT, CKOPOCTH, YyCKOPEHHMs, IYTH U MepeMEIICHUs
MaTepuaibHON TOYKH OT BPEMEHH.

CBoOoaHoe nazeHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuposmmHeitHoe nBrkeHue. [|BuxkeHrne MaTepraaIbHON TOYKHU 110 OKPY>KHOCTH C
IIOCTOSIHHOM 110 MOZYJIK0 CKOPOCTBIO. YTJIOBas CKOPOCTb, JMHEWHAs CKOPOCTb.
ITepuon m wactora obpameHus. LleHTpocTpeMUTEIbHOE YCKOPEHHE.

TexHuuecknue yCTPOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: CHOUIAOMETP,
JNBU>KEHUE CHAPSI0B, LIENTHBIE U PEMEHHBIE NIEpEAaYH.

Jlemoncmpayuu

Mogenbs cuctembl OTCUETA, WIUIIOCTPALMS KUHEMATHYECKUX XapaKTePHUCTHUK
JIBHDKCHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3peKEHHOM MMPOCTPAHCTBE.

HabGmronenne nBwkeHus Tena, OpOIIEHHOTO TOJM YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.

N3mepenune yckopeHus CBOOOTHOTO MafeHUs.



Hamnpasiienre ckopocTH Ipy IBUKEHNUHN 110 OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3yueHne HEpaBHOMEPHOIO NBWXKEHUS C LEIBI0 ONPENEIICHUS MIHOBEHHOM
CKOPOCTH.

HccnenoBaHnne COOTHOLIEHWS MEXAY MYyTAMH, IPOWICHHBIMM TEJIOM 32
IIOCJIEI0OBATENBHBIE  PAaBHbIE NPOMEXKYTKM BpPEMEHM IPH  PaBHOYCKOPEHHOM
JIBWKEHUH C HAYAJIBHOW CKOPOCTHIO, PABHOW HYJIIO.

N3ydeHne nBUKEHUS 1IAapUKa B BA3KOU JKUIAKOCTH.

N3yuenue aBM>KEeHMS Tela, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuaiun  otHocurenbHOCcTH  ['aymmmies. lIlepsbii 3akoH  HproToHa.
HNHepunanbHble CHCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uiiuu cuil. Bropoit 3akon HeroToHa jist
MaTepuaabHOM TOuku. TpeTuil 3akoH HproTOHA 111 MaTepUaNbHBIX TOUEK.

3akoH BceMupHOro TsaroreHus. Cuia tsokecTd. IlepBas kocMuyeckass CKOpOCTb.

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

Tpenue. Bunpl Tpenus (moxosi, ckosbkeHwus, kauenus). Cuna tpenus. Cyxoe
tpenue. Cuina TpeHus CKOJbXKEHUs U cuiia TpeHus nokos. KoadduuueHt tpeHus.
Cuita conpoTUBIIEHNU NPU IBUX)KEHUU Teja B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE U BpalaTeabHOE IBUKEHHE a0COMIOTHO TBEPAOTO TeNa.

MOMEHT CuIbl OTHOCHUTEIIBHO OCH BpamieHus. [limedo cumnel. YcnoBus
paBHOBECHS TBEPAOIO Tea.

TexHuueckue YCTpPOWCTBA M NPAKTUUYECKOE MPUMEHEHUE: MOALIMIIHUKM,
JIBU)KEHUE UCKYCCTBEHHBIX CIITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHUE Macc B3aUMOICHCTBYIOMIUX TEN.

Bropoit 3akon HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MTOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBecHs TBEPAOro Tena. Buael paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydenne nBuxeHus OpycKa 1Mo HaKJIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YHNPYTOCTH, BO3HHUKAKOIIMX B MPYKUHE U
pe3HOBOM 00pas3Iie, OT ux AehOopMaIiiH.

NccenenoBanne ycnoBuid paBHOBECUS TBEPIOIO TEJIA, UMEIOIIETO OCh BPAICHUS.



Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

Nmnynbc MarepualbHOM TOYKM (Tena), CHUCTEMbl MATEpUAIbHBIX TOYEK.
NMnynee cwiibl U M3MEHEHME HMIIYJbCAa TeNd. 3aKOH COXPAHEHHSI HMITYJIbCA.
PeaxtuBHOE IBUXKEHUE.

PaGora cuibl. MOIIHOCTb CHJIBIL.

Kunernueckass sHeprusi MarepuajbHOM TOukH. TeopemMa 00 W3MEHEHUU
KUHETUYECKOU SHEPTHUH.

[loTenuuanbuas sueprus. [loTeHuanbHas 3Heprus ynpyro aeopMUpoOBaHHON
npyxuHsbl. [loTeHUManbHas SHEPrus Teaa BOJIU3U NOBEPXHOCTH 3EMIIH.

[loTeHuuanbHble M HETIOTEHIMANbHBIE CUJIbL. CBS3b PabOTHI HEMOTEHIUATBHBIX
CUJI C H3MEHEHHUEM MEXAHWYECKOW SHEPruU CHUCTEMBI TEl. 3aKOH COXPaHEHUs
MEXaHUYECKOU SHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHUE: BOIOMET, KONED,
NPYKUHHBIA MMCTOJIET, IBUKEHHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

[lepexoa mOTEHIMATBLHON SHEPTUN B KHHETUYECKYIO U 00paTHO.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydyeHne aOCONIIOTHO HEYNpPYyroro ynpapa € IMOMOIIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C HW3MEHEHHEM MEXaHWYECKOM 3Hepruu
TeJa Ha IIPUMeEpE PACTKEHUs PE3UHOBOIO KIyTa.

Paznen 3. MoJsiekyasipHasi pu3uKa ¥ TEPMOJMHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHbBIE TIOJIOKEHUS MOJEKYISIPHO-KUHETUYECKOM TEOPUU M HX OIBITHOE
obocHoBanue. bpoyHoBckoe naBmwxkeHue. Juddys3us. Xapakrep ABMIKCHHS H
B3aHMOJICMCTBUS YAaCTULl BellecTBa. Mo1esin CTPOEHUS Ta30B, )KUIAKOCTEN U TBEPIABIX
Ten U 0OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojeieil. Macca u pa3mepsl
Monekyn. KonnuectBo Bemectra. [loctosaHas ABoraapo.

TemmoBoe paBHOBecue. Temmepatrypa u €€ usmepenue. lllkama temneparyp
[enbcus.

Mogens uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOU
TEOpUH HACANbHOr0 Ta3a. AOCONIOTHAs TeMmIepaTypa Kak Mepa CpelHel
KMHETHUYECKOW SHEPruM TEIUIOBOIO JBWXKEHUs vactul rasza. lllkama temmnepatyp
KenbBuna. T'a3oBble 3akoHbl. YpaBHeHue MenpaeneeBa—Knanelipona. 3akoH
Janprona. M3onponeccsl B MACAIBHOM ra3e ¢ NOCTOSSHHBIM KOJIMYECTBOM BELIECTBA.
I'paduueckoe npeacrapieHne U30MPOILIECCOB: U30TEPMa, U30X0pa, n300apa.



TexHudeckne YCTpPOMCTBA U  MPAKTUUYECKOE MPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnpIThl, [OKa3bIBAIOIIME JUCKPETHOE CTPOEHUE BellecTBa, (oTorpapuu
MOJIEKYJI OPTaHUYECKUX COCTMHEHHUI.

OnbiTel 0 1UDPYy3UN XKUIAKOCTEN U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita HTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CyILIECTBOBAaHUE MEKMOJIEKYIISIPHOTO
B3aUMOJICCTBUS.

Mogens, HILUTIOCTPUPYIOLIAs IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOIIME YpPAaBHEHUE COCTOSIHMS  HMJACAJBbHOrO  rasa,
U30IPOIIECCHI.

Vuenuueckuii sxkcnepumenm, nabopamopHsvie pabomoi

Onpenenenue maccbl BO3AyXa B KJIACCHOM KOMHAT€ Ha OCHOBE W3MEPEHUH
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEPaTypPhl BO3/lyXa B HEH.

HccnenoBanne 3aBUCHUMOCTH MEXKY MapaMETPAMHU COCTOSIHUSI Pa3peKEHHOIO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmonnHamuyeckass cucTeMa. BHYTpEHHssI 3HEprus TEepMOAMHAMUYECKOU
CUCTEMBI U crocoObl e€ u3MeHeHusa. KommuecTBo TemnoTel u pabota. BHyTpeHH:ss
SHEPrus OJTHOATOMHOTI'O UJEATBHOTO rasa. Bunbt TEIJIONEepeaauH:
TEIJIONPOBOJHOCTh, KOHBEKIMS, HW3Jy4eHUE. YJenbHas TEIJIOEMKOCTh BEIIECTBA.
KonnuecTBo TEmnoTel npu TeIIonepesaye.

[TonssiTue 00 ammabatHOM Tiporiecce. IlepBBIi 3aKOH TEPMOIWHAMHMKHU.
[IpumeneHnue mepBOro 3aKoOHA TEPMOAMHAMUKH K wu3omporeccaMm. ['paduyeckas
UHTEpIpeTaIys padoThl rasa.

Bropoii 3akon TepmonuHamuku. HeoOpaTuMocTh MpOIIeCCOB B IPUPO/IC.

TennoBeie MamuHbl. [IpuHIMNBL ASHCTBUS TEIIOBBIX MamiuH. [IpeoOGpa3zoBanus
SHEPIrUM B TEIUIOBBIX MamuHaX. Kosh@uimeHT mnoje3Horo AEUCTBHUS TEIIOBOU
Mamuabl. [{ukn KapHo u ero k03 duIimeHT mojae3Horo AecTBUs. DKOJIOTHIECKUE
MPOOIEMBI TETIJIOIHEPTETHKH.

TexHuuecknue ycTpoHMCTBA UM MPAKTUYECKOE IPUMEHEHHUE: JIBUTaTellb
BHYTPEHHETO CTOPaHMsl, OBITOBOW XOJOAWIBHUK, KOHIUITHOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEHHEH SHEpPruu Teja MNpPU COBEPIICHUU pPadOThI: BBUIET
npoOKW W3 OYTBUIKM TOJ JECWCTBHEM CXKAaTOTO BO3AyXa, HarpeBaHue s¢dupa B
JATYHHOU TpyOKe myTEéM TpeHUs (BUIACOAEMOHCTpAIus).

N3meneHne BHyTpeHHEN SHEPIUM (TEMIIEpaTyphl) TeIa MU TEIIonepeiaye.



OnpIT 0 aa11abaTHOMY PaCUIMPEHHIO BO3yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoid TypOWHBI, ABUTaTesi BHYTPEHHETO CropaHusi, PEaKTUBHOIO
JBATATEJIA.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomoi

N3mepenune yaenpHON TEIUIOEMKOCTH.

Tema 3. Acpecammuvie cocmoanun eeujecmea. Pazoevle nepexoonl

[TapooOpa3zoBanue u koHjaeHcaius. McnapeHue u kureHwe. AOCONIOTHAs U
OTHOCHUTENIbHAS BIIAXHOCTh BO3JAyxa. HachelueHHbll mnap. YaenpHas TEmioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYpPhl KUIIEHUS OT JABJICHHUS.

Teépnoe teno. Kpucramnuueckue u aMopHbie Tena. AHU3OTPONUS CBOMCTB
kpuctamoB. JKunkue kpucrtamwisl. CoBpeMeHHble MaTepuanbl. I[lmaBnenue wu
KpUCTaIIu3anus. Y nenpHas Teriora miasnenus. Cyomumanus.

VYpaBHeHuUE TEMIOBOTO OanaHca.

TexHuuecknue yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHUE: TUTPOMETP U
IICUXPOMETpP, KaJOPUMETP, TEXHOJOTHU TOJIYYEHUS COBPEMEHHBIX MAaTEpHaJOB, B
TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOT U H.

Llemoncmpayuu

CBoiicTBa HACBILIEHHBIX APOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

Crioco0bl U3MepeHHs BIaKHOCTH.

Habmronenune HarpeBaHus U IJ1aBJIEHUS KPUCTAJUIMUECKOTO BEIIECTBA.

JleMoHCTpanus KpUCTalIOB.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3MmepeHre OTHOCUTENIBHOM BIAXKHOCTH BO31yXa.

Paznen 4. JiaekTpoguHaMHuKAa

Tema 1. dnekmpocmamuka

DneKkTpu3auus Tell. DIEKTpUYecKuil 3apsaa. JlBa BUIa 3JIEKTPUUECKUX 3apsiIOB.
[TpoBOAHUKH, TUDIIEKTPUKU U MOJYIPOBOIHUKH. 3aKOH COXPAHEHHUSI AIEKTPUUECKOTO
3apsaa.

B3aumopeiictBue 3apsgoB. 3akoH Kynona. ToudeuHbIl 3J€KTpUUECKUN 3apsil.
Onektpuueckoe mnoje. Hanpsoxk€HHOCTh  anekTpuyeckoro mois. IIpuHuun
CYyHEPIIO3ULMH DIJIEKTPUUECKUX TMOJeH. JIMHUM HanpsKEHHOCTH JJIEKTPUYECKOIO
TIOJIAL.

PaGota cun snexrpoctatnueckoro moins. [lorennman. Pa3HOCTH MOTEHIIMATIOB.
[IpOoBOIHMKM M AWANEKTPUKA B JJIEKTPOCTATHYECKOM Toje. Jludnmekrpuyeckas
MMPOHUIIAEMOCTb.

OnektpoéMkocTh. KonaeHcaTop. DIEKTPOEMKOCTh IIOCKOTO KOHJEHCATOpA.
DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.
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TexHuyeckue yCTPOMCTBA U NPAKTUYECKOE MPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTaTHUECKash  3alluTa, 3a3eMJICHHE DIJIEKTPONpPUOOpOB,
KOHJICHCATOp, KOIMMPOBAJIbHBIN anmapar, CTpPYWHBIN IPUHTEDP.

Jlemoncmpayuu

Y CTpONCTBO U IPUHIUII JEUCTBUS DIIEKTPOMETPA.

B3aumonenicTBre Ha3JIEKTPU30BaHHBIX TEIL.

DIIEKTPUUYECKOE TIOJIE 3aAPSIKEHHBIX TEJL.

[TpoBOJHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMPNEKTPUKH B 3JIEKTPOCTATUUECKOM TIOJIE.

3aBUCUMOCTD DJIEKTPOEMKOCTH IIOCKOTO KOHJEHCATOpa OT IUIONIAU IUIACTHH,
PaCCTOSIHUA MEXY HUMH U JUAIEKTPUYECKON TPOHUIIAEMOCTH.

DHEprus 3apsiKEHHOT0 KOHJIEHCATOpa.

Vuenuueckuii sxkcnepumenm, nabopamopHsvie pabomoi

N3Mmepenne 31ekTpo€MKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwiii 31exkmpuueckuil mox. Toxu ¢ paznuunlx cpedax

DJIEKTPUUYECKUM TOK. YCJOBHUS CYUIECTBOBAHUS JJICKTPUUECKOTO TOKa.
Hctounuku Toka. Cuna toka. [locTossHHBIN TOK.

Hanpsixenue. 3akon OMa i1 yyacTka LEMu.

DIEKTPUYECKOE COMPOTUBJIEHUE. YIEIBHOE CONPOTUBICHHE  BEILIECTBA.
[TocnenoBaTenpHOE, TapaJUIEIbHOE, CMEIIAHHOE COETMHEHUE ITPOBOIHUKOB.

PaGora nsnmexrpuueckoro  Toka. 3akoH  Jlxoyns—Jlenma.  MomrHOCTb
AIEKTPUUYECKOTO TOKA.

DNEeKTpOABWKYIIasi CHJIa W BHYTPEHHEE CONPOTHUBICHUE HWCTOYHUKA TOKa.
3akoH OMa [1J1s1 MOJTHOM (3aMKHYTOM) 3ieKTpruyeckon nenu. KopoTrkoe 3aMbIKaHUE.

DNEeKTpOHHAs IIPOBOJIMMOCTh TBEPABIX METaJIOB. 3aBUCHUMOCTD
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTb.

DNeKTpUYECKU TOK B BakyyMme. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBogHUKMY. CobcTBeHHas 151 IIPUMECHAasI IPOBOJIUMOCTD
moJIynpoBogHUKOB. CBoiicTBa p—N-niepexoaa. [lomynmpoBoIHUKOBBIEC TPHUOOPHI.

DONeKTpUYeCcKuid  TOK B pacTBOpaX M paciulaBaX  3JIEKTPOJIUTOB.
DNEKTPOIUTUYECKAS AUCCOLUALIUS. DIEKTPOIIH3.

DneKkTpuuecKkuid TOK B razax. CaMoCTOATENbHBIA U HECAMOCTOSTENBHBIN pa3psi.
Monnus. [1na3zma.

TexHnuecknue yCTpOWCTBA M MNPAKTUYECKOE NPUMEHEHHE: aMIepMeTp,
BOJIBTMETP, pEOCTaT, MCTOYHMKUA TOKa, OAJIEKTpOHArpeBaTelbHbie MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP COMPOTUBICHHUS, BAKYYMHBIA JTUOJ,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOJTYIPOBOAHUKOBBINA TUO]], TaJIbBAHUKA.

Jlemoncmpayuu
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N3Mepenne CUibl TOKa U HaIIPSIKEHUS.

3aBUCHMOCTh CONPOTUBIICHUS LWIMHAPUYECKUX MPOBOAHUKOB OT JUJIMHBI,
IIJIOIIAH [IONIEPEYHOI0 CEYEHUs U MaTepuaa.

CMelanHoOe COeIMHEHNE NTPOBOJHUKOB.

[Ipsmoe wu3MepeHHe INEKTpOoABMKYIIEH cuiabl. KopoTkoe 3aMblkaHue
rajJbBaHUYECKOTO DJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTE 3JIEKTPOJIUTOB.

HckpoBoii paspsa U IPOBOAUMOCTb BO31yXa.

OnHOCTOPOHHSSI IPOBOJUMOCTD THO/A.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre cMEMaHHOIO COEIUHEHNS PE3UCTOPOB.

N3Mepenune d>IeKTPOABMIKYILEW CUIIbI MCTOYHHKA TOKA U €ro BHYTPEHHETO
COIIPOTUBJICHUS.

Habmronenue anexrponusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce ocylecTBIsIeTCsS €
y4ETOM COJEPKATEIBHBIX MEXKIPEAMETHBIX CBSI3€M € KypcaMud MaTEMAaTHUKH,
OMOJOTUH, XUMHUH, TeoTpadu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsamus, CBSI3aHHBIE C WM3YYEHHEM METOJOB HAyYHOTO
NO3HAHUA: SBJIEHUE, HAYy4HbIH (QakT, runores3a, (u3NuUeckas BEIMYMHA, 3aKOH,
TeopHsi, HAOII0IEHNE, SIKCIIEPUMEHT, MOAEITMPOBAHUE, MOIEIIb, U3MEPEHHUE.

Mamemamuxka: pelnieHne CUCTEMbl ypaBHEHUH, JTUHEHas QyHKuMs, napadoa,
runepbona, uX TrpaUKU M CBOWCTBA, TPUTOHOMETpUYECKHE (YHKIUH: CHHYC,
KOCHHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPBI
U UX NPOEKIUU HA OCU KOOPAMHAT, CJIOKEHHUE BEKTOPOB.

Buonoeua: MexaHuueckoe ABMKEHUE B XUBOW mpupoze, nuddysus, ocmoc,
TETIJIOOOMEH >KMBBIX OPTaHHU3MOB (BHUIbI TEIJIONEpENayH, TEIJIOBOE paBHOBECHE),
JJIIEKTPUYECKUE SIBIICHUS B )KUBOM IIPUPOJIE.

Xumus: TACKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHME aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAS Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJl, KUAKOCTEHU U ra3os,
ANEKTPUYECKUE CBOMCTBA METAJUIOB, DJIEKTPOJIUTUYECKAS JUCCOLMALINS, IaJbBAHUKA.

l'eoepagpua: BIaxXKHOCTH BO3/lyXa, BETPbI, 0apOMETp, TEPMOMET.

Texnonozus: npeoOpa3zoBaHUE IBUKEHUI C UCIOIb30BAHUEM MEXaHU3MOB, YUET
TPEHUsI B TEXHUKE, MOALUIUIIHUKY, HUCIOJB30BAHUE 3aKOHA COXPAHEHUS UMIIYJIbCa B
TEXHHUKE (pakeTa, BOAOMET U JIpyrue), JBUraTellb BHYTPEHHEIO CropaHus, mapoBas
TypOuHa, OBITOBOM  XONOJWJIBHUK, KOHAMIMOHEp, TEXHOJOTHMH MOJyYEHUS
COBPEMEHHBIX MAaTE€pUajOoB, B TOM 4YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJOI'UU,
ANEKTPOCTAaTUYECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONPUOOPOB, KCEPOKC, CTPYUHBIN
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MPUHTEP, DJIEKTPOHArpEBATEIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
rajbBaHUKa.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKa

Tema 3. Macnummnoe none. I1eKmpoMacHUMHAA UHOYKUUA

[TocTosiHHBIE MarHUTHL. B3anMOAENCTBUE MOCTOSSHHBIX MAarHUTOB. MarHuTHoe
none. Bekrop MarHuTHOM MHAYKUUU. [IpHHIUII Cyneprio3sulUy MarHUTHBIX ITOJIEH.
JIuruym MarHuTHOM MHAYKUMM. KapTuHa JIMHMI MAarHATHOW WHAYKUUW TIOJIS
MOCTOSIHHBIX MAarHUTOB.

MarautHoe T1OJIE TPOBOJHMKA C TOKOM. KapThuHa JnUMHUN WHIYKIUU
MarHUTHOTO TMOJs JJIMHHOTO MPSAMOTO MPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOT'O
NPOBOJAHMKA, KaTylIKd ¢ TOKOM. OnbeIT Opcrena. B3aumoeiicTerue npoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna JlopeHua, e€ MOysb U HampaBieHue. JIBUKeHUE 3apsiKEHHOW YacTHUIIbl B
OJTHOPOJHOM MarHuTHoM moJie. Pabora cuibl Jlopenna.

SlBneHne  3NEKTPOMArHUTHOM WHAYKIMU. [loTOK BekTOpa  MarHUTHOM
WHIYKIUU. OJEKTPOABIKYIAs CUJIa HWHIAYKIUUA. 3aKOH DJIEKTPOMArHUTHOM
unaykauu dapanes.

BuxpeBoe nsnekTpuyeckoe moJie. OJEKTPOABMKYLIAs Cuila HWHAYKIHH B
IIPOBOJHUKE, IBUXKYILIEMCS IOCTYNATEIbHO B OAHOPOJIHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIEHHME  CAMOMHAYKUMU.  OJNEKTPOABWXKYIIAsS  CUJa
CaMOMHAYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DJIEKTPOMarHUuTHOE TOJIE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: ITOCTOSHHBIE
MAarHUTBI, SJIEKTPOMATrHUTBI, 3JIEKTPOJABUTATEIb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHLI,
WHIYKLIAOHHAS I1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMYA MAarHUTHOTO TOJISL.

B3aumopelictBue 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Amnepa.

JevictBre cuibl JIOpeHIa Ha HOHBI AJIEKTPOJINTA.

SIBneHne 3EKTPOMArHUTHON UHAYKIIUH.

[TpaBuno Jlenua.
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3aBUCHMOCTh DJJIEKTPOABIKYLIEH CHJIbI MHAYKIMU OT CKOPOCTH W3MEHEHHUS
MAarHUTHOI'O MOTOKA.

SIBneHne caMOMHIYKIUY.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3ydeHre MarHuTHOTO OIS KATYIIKH C TOKOM.

NccnenoBanne 1eicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHON MHAYKIUU.

Paspnen S. KonedOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMaAZHUMHbIE KONE€DAHUA

Konebarenbnas  cucrtema. CBoOomHBIE ~ MEXaHWYECKHE  KoJeOaHwHs.
'apmonnyeckue konebanus. Ilepumoxa, dacrota, amrmuTyna U ¢asza KoseOaHUI.
IIpyxvHHBIN MaATHUK. MaremMaTUyecKUd MasTHUK. YPaBHEHHE TapMOHUYECKUX
kosnebanuit. [IpeBpalneHrue SHepruu MpU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenpubiit  koHTyp. CBOOOJHBIE JJIEKTPOMArHUTHBIE KoJieOaHUS B
UeaTbHOM KOJEOATeIbHOM KOHTYpEe. AHAJIOTHS MEXKIYy MEXaHWYeCKUMU U
ANEKTPOMAarHUTHbIMU ~ KosiebanusiMu. @Popmyna Tomcona. 3akoH CoXpaHEHUS
SHEPrUU B UJCATBHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBnenne o 3aTyXawIUX KojeOaHUSX. BBIHYXICHHBIE MEXaHUUYECKHE
kosnieOanus. Pezonanc. BeiHyX/I€HHbBIE DJIEKTPOMAarHUTHBIE KOJICOaHUsI.

ITepemennbii  TOk. CHHycOMAANbHBIA TMEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOIO0 TOKAa. AMIUIUTYJHOE M JEWCTBYIOIIEE 3HAYEHHE CHUJIbl TOKa U
HaIPSKEHUS.

Tpancdopmarop. IIpousBoacTBo, mepenada U MOTPeOICHHE 3IIEKTPUUYECKON
SHEPIUM. DJKOJOTHMYECKHE PUCKU IPU MNPOU3BOACTBE 3JIEKTposHepruu. KymnbpTypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TexHu4yeckne yCTpPOMCTBA W IPAKTHYECKOE MPUMEHEHHE: BIECKTPUYECCKUU
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JEKTPONEpeaay.

Jlemoncmpayuu

HccnenoBanne mnapamMeTpoB KoJjeOaTeNbHOW CHCTeMbl (MPY>KUHHBIA WU
MaTeMaTU4eCKU MasiTHUK).

Hab6monenne 3aTyxaronmx KojaeoaHui.

HccnenoBanne cBOWCTB BBIHYKICHHBIX KOJICOAHUN.

Hab6monenue pe3onanca.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMSI.

OcuuorpaMMbl (3aBUCUMOCTH CUJIbl TOKA M HANPSHXKEHUS OT BPEMEHM) JJIA
AIEKTPOMArHUTHBIX KOJIeOaHUH.

Pezonanc mnpu mocnegoBaTeNbHOM — COCIMHEHWUH  PE3UCTOpa, KATYIIKH
VHIYKTUBHOCTU U KOHJEHCATOPA.

Mojesnb JIMHUY 3IEKTPOIIepeaauHn.
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Vuenuueckuii skcnepumenm, nabopamopmsie pabomsi

UccnenoBanue 3aBUCMMOCTH TIEPUOJA MallbIX KOJIEOAHWM Tpy3a Ha HHUTH OT
JUTMHBI HUTH M MaccChl Tpy3a.

HccnenoBanre nepeMEeHHOro0 TOKa B LIENH U3 MOCIEAOBATEIbHO COCAMHEHHBIX
KOHJIEHCATOpa, KaTyIIKH U pEe3UCTOpa.

Tema 2. Mexanuueckue u 3neKmpoMacHUMHbLE 0IHbL

MexaHudeckue BOJIHBI, YCHOBHS pacnpocTpanenus. Ilepuon. CkopocTh
pacrpocTpaHeHusi U JJuHAa BOJHBL. [lomepeuHple U MPOJOJILHBIE  BOJIHBI.
WuTtepdpepenius u nuPpakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. YCJIOBHUSI M3JTyYCHHUS DJICKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexrpomarnutHoit BonHe. CBoMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpPa)X€HUE, MpETOMIICHUE, TOoJIsipu3anus, IuQpaxius,
untepdeperius. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[Ilkana »>7eKTPOMarHUTHHIX BOJH. [IprMeHeHHE SIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHUIMITBI pagUOCBS3U U TeJeBUICHU. Panuonokarus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH Cpe/Ibl.

TexHudyeckue yCTPOMCTBA W TPAKTUUECKOE TMPUMEHEHUE: MY3bIKAIbHBIC
UHCTPYMEHTHI, YJIbTPA3BYKOBas [HWAarHOCTUKA B TEXHUKE M MEIMIIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OO6pazoBaHue U paclpoCcTpaHEHUE MONEPEYHBIX U MPOIOJIbHBIX BOJIH.

Konebmomieecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenune naTepdepeHinu u 1upakiiui MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmionenne cBsi3u TPOMKOCTHM 3BYKa M BBICOTHI TOHAa C aMIUIMTYAOW U
4acTOTOM KoJieOaHuH.

NccnenoBanne CBOICTB 3JEKTPOMArHUTHBIX BOJIH: OTPA)KEHUE, MPETOMIICHUE,
noyispu3anus, nudpaxius, uaTepPepeHIns.

Tema 3. Onmuxa

I'eomerpuueckass ontuka. IIpsMonuHeHOE pacHpoCTpaHEHHE CBETa B
ogHopoaHou cpene. JIyu cBera. ToueuHbI ICTOYHHK CBETA.

OTtpaxkenue cBeTa. 3aKOHbI OTpakeHHsI cBeTa. llocTpoeHune m300pakeHUi B
IJIOCKOM 3€pKaJe.

[IpenomiieHne cBeta. 3aKOHBI MPEIOMIICHUSI CBeTa. AOCONIOTHBIM IMOKa3aTelb
npenomieHus. IlomHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbli yroa mOIHOTO
BHYTPEHHETO OTPAXKEHHUSI.
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Hucnepcust ceeta. CinoxHbIi cocTaB Oenoro ceera. L{Ber.

Cobuparomue 1 pacceuBaromye JuH3bl. ToHKas JuH3a. DOKyCHOE pacCTOsIHUE
M ONTHYECKas cuja TOHKOM JuH3bl. [locTpoeHue nzo0pakeHHil B COOMparOMIMX U
paccenBaronX JIMH3aX. POpMyJia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

Bonnosas ontuka. Untepdepenius ceera. KorepeHTHbIE HICTOYHUKU. Y CIIOBHS
HaOJII0/ICHUs] MAKCUMYMOB U MHUHUMYMOB B UHTEP()EPEHIIMOHHON KapTUHE OT JABYX
cuH(}a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa cera. udpakunonHas pemeérka. Y caoBue HaOMIOIEHUS TIaBHBIX
MaKCMUMyMOB TpH TNaJE€HUM MOHOXPOMATHYECKOrO CBeTa Ha JU(PPAKIHUOHHYIO
PELIETKY.

ITonspuszanus ceera.

TexHuueckue yCTPONCTBA M MPAKTUUECKOE NPUMEHEHHE: OYKH, JIyIa,
dboToanmapar, MPOCKIIMOHHBIN amapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS OITHKA,
nudpakImoHHas penéTka, moaspouI.

Llemoncmpayuu

[IpsMonMHEWHOE pacnpoCTpaHEHHUE, OTPAXKEHUE U NPEJIOMIICHHE CBETA.
Onrtruyeckue mpudOopHI.

[TonHOe BHyTpeHHEE OTpakeHue. Moiesb CBETOBOA.

HccnenoBanuie cBOWCTB M300paxKeHUI B JIMH3AX.

Mojenu MUKpPOCKOTIA, TEJIECKOIA.

HaGmonenne naTepdepeHnm cBera.

HaGmonenue nudpakuum ceera.

HaGmonenue nucnepcuu cBera.

[Tonydyenue ciekTpa ¢ TOMOLIBIO IIPU3MBI.

[TonyueHnue criekTpa ¢ MOMOIILI0 TUPPAKITMOHHON PEIIETKH.

HaGmronenue nmosisipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3mepenue nokasaresns NpeoMIICHUS CTEKJIA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

HaGmonenne nucrnepcuu cBera.

Pa3znen 6. OcHOBBI cieMAJILHON TeOPUH OTHOCUTEJIbHOCTH
['paHnLBI TPUMEHUMOCTH KJIACCUYECKOW MeXaHUKHU. [locTynaTel cnennaibHOU
TEOPUU OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJYJSI CKOPOCTHM CBE€Ta B BaKyyMe,
MIPUHIIMIT OTHOCUTEIHLHOCTH DUHINITEITHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeEJJIEHUE BPEMEHU U COKpalleHUe
JUTUHBI.
DHeprus U UMNYJIbC PEASITUBUCTCKOW YACTHUIIBIL.
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CBs3b Macchl ¢ DHEPrueld W MMIYJIBCOM PENSTUBACTCKOM YacCTULBI. DHEPrUsd
ITOKOS.

Paszpnen 7. KBanroBas ¢pusuxa
Tema 1. dnemenmul K6AHMOBOU ONMUKU
®ortonsl. opmyna Ilnanka cBa3u 3HEeprun (HOTOHA C €ro YacTOTON. DHEPrus u
UMITyJIbC (POTOHA.
OtkpeiTue u ucciegaopanue ¢orodpdexra. Onbitel A. I'. CToneroBa. 3aKOHBI

dororddexra. YpaBHenue OifHmrerHa ans Goroaddexra. «KpacHas rpanuna»
doTorddexra.

JlaBnenue cBera. OnbiTel I1. H. JIeOenena.

XHUMHUYECKOE JEMCTBUE CBETA.

TexHudeckne yCTPOMCTBA U MPAKTUYECKOE TMPUMEHEHHE: (OTOIIEMEHT,
dboTomaTuuk, coiHeuHas 6atapesi, CBETOAHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

Uccnenosanue 3akoHOB BHeNIHEro (GoTodddekra.

CBeToauon.

Conneunas Oarapesi.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopma mo paccesHuio o -4acTwil.
[Tnanerapuas moxaens atoMa. [loctynarsl bopa. M3nyuenue u norsoienne GoToHOB
IIPU MIEpEX0JIe aToMa ¢ OJTHOTO YPOBHS dHEPruu Ha Apyroil. Buasl cnektpoB. CriekTp
YPOBHEH 3HEPTrUM aTOMA BOJOPOJA.

BonnoBbeie cBoiicTBa yactul. Bonubl ne bpoina. KopmnyckylsipHO-BOJTHOBOM
yaJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHu4yeckne yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: CIICKTPAJIbHBIA aHAIIN3
(CIIeKTpOCKOIT), Jla3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mopens onsita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenne nuHedyaThIX CIEKTPOB U3TyUCHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HabGmronenne nuHedyaToro CrexKTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JI0KAa3bIBAIOUIUE CIIOXKHOCTh CTpoeHus siapa. OTKpbITHE
paanoaktuBHOCTH. OmBITEI Pe3epdopaa mo onpeneneHnto coctaBa paguoaKTUBHOTO
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n3nydenus. CBoiicTBa anbda-, 6eTa-, raMmma-u3nydeHus. BivsHue paanoakTUBHOCTH
Ha KUBbIE OPTaHU3MBI.

OTtkpeiTHE TpoTOHa W HeWTpoHa. HykinonHas wmoxens snpa ['eitzenGepra—
NBanenko. 3apsaa aapa. MaccoBoe unciio saapa. M30Tonsl.

Anbda-pacnan. DIEKTPOHHBIM M  TMO3UTPOHHBIA Oera-pacman. [amma-
M3JIy4yeHue. 3aKOH paJuoakTUBHOTO pacraja.

DHeprust CBsI3M HYKJIOHOB B siipe. SnepHbie cuiibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u CUHTE3 A1€p.

Anepnwiii  peaktop. TepmosnepHbiii cuHTe3. I[IpoOGreMbl W NEPCHEKTUBHI
AIEPHON SHEPIETUKUA. DKOJIOTHUECKUE ACIIEKTHI SIAEPHON SJHEPTETUKH.

DOneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HaOJIIOIEHHS U PETUCTPALIUY AIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaabHble B3auMoAeicTBus. EnuHCcTBO hrsnyeckoil KapTUHBI MUpa.

TexHuueckne ycTpoHCTBAa M MPAKTUYECKOE NPUMEHEHHE: JO3UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas 0omoa.

Llemoncmpayuu

CuY€TunK HOHU3UPYIOIINUX YACTHLI.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusiM).

Pa3znea 8. DiieMeHTBI ACTPOHOMHH U ACTPOPU3UKH

Otanbl pa3BUTHS acTpOHOMHH. lIpukiagHOEe WU MHUPOBO33PEHUYECKOE 3HAYCHHE
ACTPOHOMHH.

Bun 3Bé3mnoro neba. Co3Be3nusi, sipkue 3BE3/bI, IUTAHETHI, UX BHUIHUMOE
IBUKEHHE.

CosniHeuHas cucTeMa.

Connue. ConHeyHas akTUBHOCTh. McTounuk sHeprun CoJiHIa U 3BE3/. 3BE3BI,
UX OCHOBHBIE XapaKTEpUCTUKH. Jlmarpamma «CIEKTpaldbHbII KJIaCC — CBETHMOCTB.
3BE3Mbl TJIABHOM MOCIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBHY JIS
3BE3]l TJIABHOW IOCIIEIOBATENbHOCTH. BHyTpeHHee cTpoeHue 3BE3n. COBpEMEHHbIE
MPEACTABICHUS O MPOUCXOXKIAEHUU W 3Bofonuu CoiHua W 3BE3N. DTambl KU3HU
3BE3.

Muineunsiii IlyTe — Hama [amaktuka. Ilonokenwme u aBwxkenue CoJiHIIa B
lNanaktuke. Tunel ranaktuk. Papgvoramaktvky v kBasapel. YUEpHbIE ABIPHI B sIpax
rajgaKkTuUK.

Bcenennas. Pacmupenune Bceenmennoit. 3akon Xa606ma. Pasberanuwe rajgakTwk.
Teopus bosbimoro B3peiBa. PenukToBoe n3nydeHue.

Macurabnas ctpyktypa Beenennoil. Metaranaktuka.

Hepeménnpie npoOaeMbl aCTpPOHOMUH.

Vuenuuecxkue nabnrooenus
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HaGmonenust HeBOOPYKEHHBIM TJ1a30M C KCHOJIb30BAHUEM KOMIIBIOTEPHBIX
MPWIOKEHUH Il ONpPEAENICHUs IMOJIOKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/BL.

Ha6monenus B Teneckon JIlyHsl, mianet, Mieunoro IlyTu.

Oo6o0maromiee NOBTOPEHUE

Ponb Gpu3nku 1 acTpOHOMHUM B 5KOHOMHYECKOW, TEXHOJIOTUYECKOH, COLIMATIbHON
U 3TUYECKON cdepax AesTENbHOCTU YeJI0OBEKa, pojib U MECTO (PU3UKU M aCTPOHOMUU
B COBPEMEHHOI Hay4yHOU KapTHUHE MUpPa, posib GU3NUECKON TeopuH B (HOPMHUPOBAHUU
MpeACTaBlIeHUN 0 (PU3MUECKON KapTHHE MUPA, MECTO (PU3UUECKON KapTHHBI MUpa B
o01IeM psily COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUN O IPUPOJE.

MexnpeaMeTHbIe CBA3H

N3yuenue kxypca ¢usuku 6azoBoro ypoBHs B 11 kiacce ocyiiecTBisieTcs ¢
Y4ETOM COJIEpPKATEIBHBIX MEXKIPEIMETHBIX CBSI3€Ml C KypcamMuM MaTeMaTUKH,
OMOJOTUHU, XUMUH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nouwamus, CBA3aHHBIE C HM3YYEHMEM METOJOB HAy4YHOTO
MO3HAHUS: SBJIIEHME, Hay4yHbIH (HakT, rumnoresa, (u3MUeckKas BeITUYMHA, 3aKOH,
Teopusl, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, U3MEPEHUE.

Mamemamuka:  pelIEeHUE CHUCTEMBl  YpPaBHEHUN, TPUTOHOMETPHYECKHUE
(GYHKIMU: CHUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXKJECTBO, BEKTOPBl M HMX IPOCKLIHUH HA OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB,
NPOU3BOJHBIE 3JEMEHTApPHbIX (YHKUUH, MPU3HAKU MOAO0OUS TPEYrojJbHUKOB,
OIpeiesICHHUE MIIOAAN MIOCKUX GUryp u oobéma Tel.

buonoeusa: »>nexTpuueckue SBIEHMS B JKMBOM Ipupoie, KosebarenbHbIe
IBIKEHHSI B KUBOW IPUPOJE, ONTUYECKHUE SIBICHUA B KUBOU INPUPOAEC, INCHCTBUE
paguanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOCHHE aTOMOB MU MOJIEKYJI, KPUCTAJUIMYECKasl CTPYKTypa TBEPIBIX
TEJI, MEXaHU3MbI 00Pa30BaHUS KPUCTAIIMYECKON PEIIETKH, CIIEKTPaIbHbIN aHAIU3.

l'eocpagpusa: MarHuTHBIE TIOJOCA 3€MIIM, 3aJIEKU MAarHUTHBIX PyA, GOTOCHEMKA
3€MHOM MOBEPXHOCTH, MPEICKA3AHNUE 3E€MIICTPSICCHUMN.

Texnonozua: JNWHUM  DIEKTpOIlepeNady, T[EHEepaTop IEPEMEHHOro  TOKa,
AIEKTPOABUIaTENb, HWHAYKLUMOHHAs II€4b, pPaaap, paguoNpUEMHUK, TEJIEBU30D,
anTteHHa, tenedoHn, CBY-meub, MPOCKIIMOHHBIA aIllmapar, BOJOKOHHAs OITHKA,
coJHeYHas 6arapes.
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IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHSA ITIPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mnpeamera «®PuU3WKa» Ha YPOBHE CpPETHETO OOIIEro
oOpaszoBaHusi (06a30BbI ypOBEHB) JIOHKHO OOECMEUUTh JOCTHKEHHUE CIIEAYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI
JIn4HOCTHBIE PE3ybTaThl OCBOCHHS YyueOHOTO mpeamera «Du3MKay HOJKHBI
OoTpakaTb TOTOBHOCTb UM  CIOCOOHOCTh OOYyYaromIMXCS PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH TMO3UIIMENH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIMH,  TO3WTUBHBIX  BHYTPEHHUX  YOEXKJEHUN,  COOTBETCTBYIOIIMX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOT0 OOIIECTBA, PACIHIMPEHUE >KU3HEHHOTO
ONbITA W OMNbITA JACSATEIBHOCTH B MPOIECCE pealu3allid OCHOBHBIX HAIpaBlICHUMN
BOCIUTATEIbHOU IESTEILHOCTH, B TOM YHCJIE B YACTHU:
1) rpa’sKaaHCKOr0 BOCIMTAHUSA:
c(hOpMUPOBAHHOCTh T'PAXKJTAHCKONW MO3UIMU OOYYArOIIErocsl KaKk aKTUBHOTO H
OTBETCTBEHHOT'0 YJIEHA POCCUMUCKOTO OOIIECTBa;
NPUHATAE  TPAJAUIIMOHHBIX  OOIIEYESIOBEUECKUX  T'YMAHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEN;
TOTOBHOCTh BECTH COBMECTHYIO JESITEIBHOCTh B HHTEpPECAaX TIPa¥JaHCKOTO
o0IIIecTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTeIbHON OpraHU3allNy;
YMEHUE B3aUMOJECHCTBOBATh C COLMAIBHBIMH HUHCTHUTYTAMH B COOTBETCTBHUU C
uX QYHKIMSIMU U Ha3HAYCHUEM;
TOTOBHOCTh K TyMaHUTapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;
2) NaTPUOTHYECKOT0 BOCTIUTAHUS
c(hOpMHUPOBAHHOCTh POCCUUCKON Ipak JaHCKOW MJACHTUIHOCTH, MATPUOTU3MA;
LHEHHOCTHOE OTHOUIEHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JIOCTUKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;
3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS
c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;
CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O W TPUHUMATh OCO3HAHHBIC pEIICHUS,
OpPUEHTUPYSACh HAa MOPAJIbHO-HPABCTBEHHBICE HOPMBI M LIEHHOCTH, B TOM 4YHUCIIE B
NESTENBHOCTA YYEHOTO;
OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;
4) 3cTeTH4eCKOr0 BOCTIUTAHUSI:
3CTETHYECKOE OTHOILICHWE K MHUpPY, BKJIIOYAs 3CTETHUKY HAYyYHOIO TBOPYECTBA,
MPUCYIIETO (PU3NYECKOU HAYKE;
5) Tpy/10BOT0 BOCIIUTAHUSI:
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MHTEPEC K Pa3au4HbIM cPepam NpodhecCUOHATBHOMN eI TeIbHOCTH, B TOM YHCIIE
CBA3aHHBIM C (U3MKOM M TEXHUKOW, YMEHHE COBEpIIaTb OCO3HAHHBIA BBIOOP
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIaHBI,

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpPa30BaHUIO B 00JACTH
(U3HKY Ha TPOTSKEHUU BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh JKOJOTUYECKOM KYJIBTYpbl, OCO3HAaHHE TJ00aJTBLHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE U OCYILIECTBIICHUE JIEMCTBUU B OKPYXKAKOIIEW CpeAe Ha OCHOBE
3HAHHU LEJIed YCTOWYNBOTO Pa3BUTHUSA YEIIOBEUECTBA,

paclIMpeHne ONbITa AEATEIbHOCTH KOJIOTHUYECKON HAIpPaBICHHOCTH HA OCHOBE
UMEIOILIUXCS 3HAHUMU 10 (PUBHKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAaHHWE LEHHOCTH HAy4YHOW JEATENbHOCTH, TOTOBHOCTh B IPOLECCE
U3ydeHHs] (PU3UKH OCYIIECTBISATh MPOEKTHYIO U HUCCIEAOBATENIbCKYIO EATEIbHOCTh
WHIVBU1YaJbHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue aelcTBU:
CaMOCTOSITEIbHO bopMyIUpOBaATH u aKTyaJIU3UpOBaTh mpooemMy,
paccmaTtpuBaTh €€ BCECTOPOHHE;
OnpeAeisaTh LEJIH JIeITEIbHOCTH, 3aJaBaTh IapaMeTpbl WU KPUTEPUU UX
JIOCTHOKCHHS,
BBISIBIIATh 3aKOHOMEPHOCTH M MPOTUBOPEYHUS B pacCMAaTPUBAEMBIX (PHU3HMYECKUX
SIBIICHUSX,
pa3pabaTbiBaTh IUTAH PEIICHHS IPOOJIEMBI ¢ YYETOM aHAIM3a HUMEIONTUXCS
MaTEpUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JEITEIBHOCTh, OL[CHUBATH COOTBETCTBHUE PE3YJIHTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPJIMHUPOBATH U BBIIIOJHATH pabOTy B YCIOBHUAX PEaIbHOTO, BUPTYAIBHOTO H
KOMOMHHUPOBAHHOTO B3aWMOICHCTBUS;
pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBbIe uccienoBaTebCKHe 1eMCTBUS.
BJIAJICTh HAYyYHOHW TEPMHUHOJIOTUEH, KIIOYEBBIMH MOHATUAMHA W METOJaMHU
buznuecKon HAyKu;
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BJIaJIETh HABBIKAMHU y4eOHO-UCCIIEOBATEILCKON M MPOEKTHOM AEATEIHLHOCTH B
005acT (U3HMKHU, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITENIBHOMY IOHUCKY
METOJIOB pelIeHHs 3a1ad (PU3UUECKOTO COJACp)KaHWs, NPUMEHEHHUIO pPAa3INYHBIX
METOJIOB ITO3HAHHSI,;

BIAJIETh BUJAMH JCATEIBHOCTH MO TOJYYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIpPETAllNY, TMPEeoOpa3OBaHUI0 H NPHUMCHCHHIO B Pa3IMYHBIX yYeOHBIX
CUTYallUsSX, B TOM YKCJIE TIPU CO3JIaHUU YYE€OHBIX TPOECKTOB B 00JaCTH (PU3HKHY;

BBISBJIATh TMPUYMHHO-CICACTBEHHBIC CBS3W M aKTyaJM3WpOBaTh 3aady,
BBIJIBUTATh TUTIOTE3Yy €€ PEIICHUs, HAaXOIUTh apTyMEHTHI IS I0KA3aTelIbCTBA CBOUX
YTBEPIKJICHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPHH PEIICHUS;

aHAJM3UPOBATH MOJIYYCHHBIC B XOJI¢ PEIICHUS 3aa9d PE3yIbTaThl, KPUTHICCKU
OIICHMBATh X JOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHUSX;

CTaBUTh ¥ (GOPMYyITUPOBaTH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHON
JESATEIBHOCTH, B TOM YUCJIC TIPU N3YYEHUU (DU3UKH;

JlaBaTh OIICHKY HOBBIM CHUTYaIIUSIM, OIICHHBATh IPUOOPETEHHBIHN OIIBIT;

yMETh TEPCHOCHTHh 3HAaHWA 1O (U3MKE B TPAKTHUYECKYH  00JIacTh
KU3HEIEATEITbHOCTH;

YMETh HHTCTPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC HJICH, MPEJIaraTh OpUTrHHAIBHBIC TIOJIXO0IBI U PEIICHUS;

CTaBUTH IPOOJIEMBI U 33]1a4H, JIOMYCKAIOUIME aTbTePHATUBHbBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIa/IETh HABBIKAMH TMOJYy4YeHUsT MHPOpMAIMU (PU3NYECKOTO COIEpKAHUS U3
UCTOYHUKOB pa3HBIX THIIOB, CAMOCTOSITEJIbBHO OCYIIECTBISATh IOMCK, aHalu3,
CUCTEMATH3allMI0 W UWHTEpIpeTanuio HHPOPMAIMK PA3IUYHBIX BHIOB U (PopM
IPE/ICTaBIICHUS;

OILICHUBATh JIOCTOBEPHOCTh UH(OPMAINH;

UCIIOJIb30BaTh CPEICTBA MHPOPMAIIMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJIOTUH
B PCIICHWH KOTHUTHMBHBIX, KOMMYHHKATHBHBIX U OpPraHU3allMOHHBIX 3a/1ad C
coOoicHueM TpPeOOBAaHWNM OSPrOHOMHMKH, TEXHUKH OC30MaCHOCTH, THUTHCHBI,
pecypcocOepeeHrs, TPaBOBBIX W OSTHYECKUX HOPM, HOPM HH(OOPMAIIMOHHOM
0e301acHOCTH;

co37aBaTh TEKCTHI (PU3MYECKOTO COMECPKAHUS B pa3IMUHBIX (popMaTax ¢ yuéTom
Ha3HAaueHWs MHPOPMAIMKM U IEJIEBOM ayAUTOPUH, BHIOMpPAs ONTHUMAIbHYIO (Hopmy
MIPEICTABICHUS U BU3yaJIU3aIlHH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYIIECTBIISITH OOIIEHUE HAa YPOKaxX (PU3UKHU M BO BHEYPOUHOU JIESITEIIEHOCTH;
pacmo3HaBaTh MPEANOCHUIKN KOH(MIUKTHBIX CUTYaIlui U CMSATYaTh KOH(DIIUKTHI;
Pa3BEPHYTO M JIOTMYHO H3JaraTb CBOK TOYKY 3PEHUS C MCIIOJIb30BAHUEM

SA3BIKOBBIX CPCACTB,
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[IOHUMaTh W MCIIOIb30BaTh IMPEUMYIIECTBA KOMAHIHOW U HWHIAWBUAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy WU METOJbl COBMECTHBIX JEHCTBUA C YYETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEH KaXX0I'0 YICHA KOJUICKTUBA,

IIpUHUMATh  LEJIA  COBMECTHOM  JEATEIIbHOCTH,  OpPraHU30BBIBATH U
KOOPJAVUHUPOBATh JEUCTBUSA MO €€ JOCTHKECHHUIO: COCTAaBJISITh IUIAH JIEMCTBUM,
pacnpenensaTh pojid C YYETOM MHEHUM YYaCTHHUKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIAJA U Ka)XJOr0 YYaCTHHKA KOMAaHJbl B OOLIUI
PE3yNbTAT 1O pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IIPOEKTHI, OLIEHMBATh HUJIEU C IIO3ULUUA HOBU3HHBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATh  IO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B  Pa3IMYHBIX
CUTYalUSX, IPOSBIIATh TBOPUECTBO U BOOOPAKEHUE, OBITh MHULIUATHBHBIM.

Pery/isiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIE eHCTBHS
Camoopranusanus:

CaMOCTOSATEIILHO OCYIIECTBISATh MO3HABATEIbHYIO JI€ATEIBHOCTh B 00OJACTH
GU3UKM U aCTPOHOMHUH, BBISBJISITE NPOOJEMBbI, CTaBUTh H (POPMYTUPOBATH
COOCTBEHHBIC 3aJ1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PEIIECHUS PACUETHBIX U KAUECTBEHHBIX 3a]1ad,
IUTAaH BBIMOJHEHUSI TMPAKTHUYECKOM paldoThl € Y4YETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIIIOUYTECHHI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIIMpATh paMKH Y4eOHOTO MTpeIMETa Ha OCHOBE JIMYHBIX MIPEAMOYTECHU;

nenaTh OCO3HAHHBIM BBIOOp, apryMeHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTbH 32 PEILICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh ()OPMUPOBAHUIO U TIPOSIBJICHUIO SPYIUIIMHU B 001aCTH (PU3HKH,
MOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JAESTEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIQ/ICTh HABBIKAMH MMO3HABATEIBHONU Pe(IEKCUN KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUUA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHU;

UCIIOJIb30BaTh NPUEMBI peIeKCUH N1 OUEHKH CHUTYyalluu, BbIOOpa BEPHOIO
peleHus;

yMETh OIIEHUBAaTh PHUCKA U CBOEBPEMEHHO MPUHUMATh PEUICHUS MO0 HX
CHUKEHUIO;
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MpUHUMATh MOTHUBBI M apTyMEHTHl JPYyTrUX TMPU aHAIU3E pPE3yJbTaTOB
TeSATEHHOCTH;

MPUHUMATH ce0sl, TOHUMasi CBOM HEJTOCTATKH U JIOCTOMHCTBA;

MpPUHUMATh MOTHUBBI M apTyMEHTHl JPYTrUX TMPU aHAIU3E pPE3yJbTaTOB
NeSTEHHOCTH;

NpHU3HABATH CBOE MPABO M MPABO APYTHX HA OIIMOKH.

B mporecce MOCTHXEHHS TUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MPOTPAMMEI 10
buzuke s ypoOBHA  cpeaHero  o0miero  o0pa3oBaHUS Y OOy4YarOUIUXCS
COBEPIIECHCTBYETCS AYMOIMOHAILHBIH WHTEIUIEKT, TIPEIOIar afOIIHIA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUS, BKJIFOYAIONIETO CIIOCOOHOCTh MOHMMATh CBOE SMOITMOHAIBHOE
COCTOSIHWE, BHJICTh HAIPAaBJICHHUS Pa3BUTHUS COOCTBEHHOW SMOITMOHAIBHOW CQEpHI,
OBITH YBEPECHHBIM B ce0e;

CaMOpETyJIUPOBAaHMS, BKJIIOYAIOMIETO0 CAMOKOHTPOJb, YMCHHE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IOBEJCHHE, CIIOCOOHOCTh  aJanTHPOBAaThCA K
HMOIMOHAIBLHBIM U3MECHCHUSM M MPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEW MOTHBAIIMW, BKIIOUYAOIICH CTPEMIICHHE K JIOCTMDKCHHIO IICIA U
yCIieXy, OINTHMH3M, WHHUIIMATHUBHOCTb, YMEHHE JICHCTBOBATh MCXOJS U3 CBOUX
BO3MO>XHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh AMOIMOHAIBLHOE COCTOSHUE
IPYTUX, YYUTHIBATh €r0 MPH OCYIIECTBICHUU OOIIEHMS], CIOCOOHOCTh K COUYBCTBHIO
U COTIEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIIOUAIOIIHUX CIIOCOOHOCTh BBICTPAUBATh OTHOILIEHUS C
JIPYTUMH JIIOIbMH, 3200TUTHCS, IPOSIBISITH HHTEPEC U Pa3peliaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K xonny o6yuenus B 10 ki1acce rnpeaMeTHbIE pe3ysIbTaThl HA 0230BOM ypOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYJAIOMMUXCS YMCHHM:

JEMOHCTPUPOBATh Ha MpPHUMEpax poiib U MecTo (u3uku B (HOPMHUPOBAHUHU
COBPEMEHHOM HAyYHOW KAPTHUHBI MHPA, B PA3BUTUM COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B PAKTUYECKOU JIESITEIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBI TMPUMEHEHUS U3YYCHHBIX (PU3UYECKUX MOJIETCH:
MaTepualibHasi TOYKa, MHEepIUaibHaAs cHcTeMa OTCuYE€Ta, aOCOMIOTHO TBEPIOE TeEJo,
WJICAIBHBIN Ta3, MOJEIN CTPOEHHUS Ta30B, KUJAKOCTEH W TBEPABIX TEJl, TOYCUYHBIN
AIEKTPUUCCKHH 3apsijl MPU pelieHn: PU3NIECKUX 3374,

pacno3HaBaTh (U3HUECKUE SBICHUS (TIPOIECCHI) M OOBSICHATH WX HAa OCHOBE
3aKOHOB MEXaHMKH, MOJEKYJSIPHO-KMHETUUYECKOM TEOPHM CTPOCHHS BEIIECTBA U
AJEKTPOJUHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBHXKEHUE,

CBO6OI[HOC MmagacHueC TSI, ABMKCHHUC 110 OKPYXKHOCTH, HHCPI A, BSaHMOHeﬁCTBHe TCII,
24



muddy3us, OpPOYHOBCKOE JBMIKEHHE, CTPOCHUE IKUIKOCTEM U TBEPABIX Te,
U3MEHEeHHEe O00BhEMa Tela MNpH HarpeBaHUM (OXJIAXKJECHHUH), TEIUIOBOE pPaBHOBECHE,
WCIIapeHHe, KOHJCHCAlus, IUIaBJICHUE, KPUCTAJUIM3alMs, KUIICHHE, BIIAXKHOCTD
BO3/1yXa, MOBBIIICHUE JIaBJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYE, CBSI3b
MEXJy TMapaMeTpaMHl COCTOSIHMSI Ta3a B H3OMpolleccax, »dJIEKTpu3alus Tel,
B3aUMOJICHICTBUE 3aPs/I0B;

OMHUCHIBATh MEXAaHWYECKOE JBMIKCHHE, MCHOJb3ys (PU3NUEeCKUe BEITUYUHBI:
KOOpJAWHATa, MyTh, IEpEeMEIIeHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHIa, UMITYJIbC
Tena, KUHETHYECKas DJHEprus, MOTEHIMalbHAas SHEPrusi, MeXaHuueckas padoTa,
MEXaHHW4YecKasi MOIIHOCTh;, MPU ONHCAHWUW TMPABWIHHO TPAKTOBATH (PUIHMUECKUM
CMBICJI UCIIOJIb3YEMBIX BEJIUYMH, UX 0003HAUYCHUS U €IUHUIILI, HAXOAUTh (POPMYIIBL,
CBSI3bIBAIOIINE JAaHHYIO (DU3UUYECKYIO BEJIMUMHY C JPYTUMU BEJIMUUHAMU;

OMHUCHIBATh HW3yUYEHHBIC TEIJIOBbIE CBOMCTBA TEl U TEIUIOBBIC SIBJICHUS,
UCTIONB3Ysl (PU3MYECKHE BEJIWYWHBI: JIaBJICHUE Trasza, TeMIleparypa, CpeIHss
KMHETHYECKasi DHEPrusi XaOTHYECKOTO JBMIKEHUS MOJICKYJ, CpeIHEKBaJpaTUUYHAas
CKOPOCTh MOJIEKYJ, KOJWYECTBO TEIUIOTHI, BHYTPEHHsISI SHEprusi, paboTa rasa,
KOO (PUIIMEHT TIOJIE3HOr0 JICUCTBUS TEIJIOBOTO JBUTATENs; TIPU  ONMKHCAHUU
NpPaBUIBHO TPAaKTOBAaTh (PUBMUECKUM CMBICT  HUCIIOIB3YEMbBIX BEJIUYUH, UX
0003HaYCHUS U €IUHUILIBI, HAXOAUTh (POPMYJIbI, CBSI3bIBAIOIINE TaHHYIO (PU3UUECKYIO
BEJIMYMHY C APYTUMU BEJIMUYUHAM;

ONUCHIBATh U3YUYECHHBIE DJIEKTPUUYECKHE CBOMCTBA BEIIECTBA M JJIEKTPUUYECKUE
ABJIeHUS (TIPOLECCHI), MCHONB3Ys (U3MUYECKUE BEIMYMHBI: BICKTPUUYECKUN 3apsl,
ANEKTPUUYECKOE MOJI€, HANPSKEHHOCTh MOJIS,, NOTEHIMAN, PAa3HOCTh IMOTEHIIHAJIOB;
NP ONMHMCAHUH MPABUIBHO TPAKTOBATh (PU3UUECKUN CMBICT UCTIONB3YEMBIX BEJIMYHH,
uX OOO3HAYEHUST M EIUHUIBI, YKa3biBaThb (HOPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(Gu3MUECKyI0 BEIMUNHY C IPYTUMU BETUYUHAMU;

aHAMM3UPOBATH (PU3MYECKHUE TMPOILIECCHl U SBJICHUS, HCHONB3Ys (HDU3UUECKUE
3aKOHbl W TIPUHIUIIBL: 3aKOH BceMupHoro TsrotreHus, |, Il u Il 3akonsr HproToHa,
3aKOH COXPAHEHUSI MEXAHUYECKOW SHEPTHH, 3aKOH COXPAaHEHUSI UMITYJIbCa, TPUHIUII
CyNEepHO3ULMA CUJI, NPHUHIMI PaBHOMNpPABUA HWHEPLUHAIBHBIX CHUCTEM OTCYETA,
MOJIEKYISIPHO-KUHETHUECKYIO TEOPHUIO CTPOCHHS BELIECTBA, Fa30BbI€ 3aKOHBI, CBS3b
CpelHel KHHETHYECKOW JHEPruu TEIUIOBOTO JABMKEHHUS MOJIEKYlT C aOCOIIOTHOMN
TEMIIEPATypPOil, MEPBbIA 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHUS IJIEKTPUUYECKOIO
3apsna, 3akoH KynoHa, mpu 3TOM pa3nuyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €TI0
MaTeMaTU4eCKOE BbhIPAXKEHUE U YCIOBUS (IPpaHUIbl, 00JaCTH) IPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIIUIIBI ICUCTBHUS MAIIWH, TPUOOPOB U TEXHUIECKUX
YCTPOMCTB; pa3iauvaTh YCIOBUSA HX 0OE€30MacCHOTO HMCIOJIb30BAaHUSI B MOBCEIHEBHOMU
KU3HHU;
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BBITIOJIHSITh  OKCIIEPUMEHTBHI TI0 HUCCIEIOBAHUIO (PUBMUECKUX SBICHUU U
MPOIIECCOB C HCIOJB30BAaHUEM TNPSAMBIX U KOCBEHHBIX HW3MEPEHHUH, MpPU 3TOM
dbopmynupoBaTh NpodiieMy/3aauyy U TUIOTE3Y y4eOHOro SKCIEPUMEHTa, coOupaTh
YCTAHOBKY U3 MPEJIOAKEHHOT0 000pyI0BaHUs, IPOBOJIUTH ONBIT U (POPMYITUPOBATH
BBIBO/IbI;

OCYIIECTBIITh MPSAMBIE U KOCBEHHbIC M3MEPEHUs] (PU3MUECKUX BEIWYUH, TPU
9TOM BBIOMpPATh ONTUMAJBHBIA CIOCOO HW3MEPEHUs W UCIOJIb30BaTh H3BECTHHIC
METO/IbI OLIEHKHU IOTPELIHOCTEN U3MEPEHUN;

UCCIEOBAaTh  3aBUCUMOCTA  MEXIAy  (GUBMYECKUMHU  BEIUYMHAMH  C
WCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHHM, MpPU ITOM KOHCTPYUPOBATh YCTAHOBKY,
dbuKcupoBaTh pe3ysbTaThl MOJIYUYEHHONW 3aBUCUMOCTU (PU3UYECKUX BEJIUYUH B BUJIC
TaOIuI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIEI0BAHNUS,

coOmroaTh MpaBwia 0e30MacHOro TpyAa MpH NPOBEIECHUU HCCIEAOBAHUN B
pamMKax y4eOHOro OSKCHEepUMEHTa, Y4eOHO-MCCIEIOBATEIbCKOM U  MPOEKTHOM
NEATeIbHOCTH C HCMOJIb30BAHUEM HU3MEPUTENBHBIX YCTPOMCTB U J1a0OPATOPHOIO
000py1I0BaHMS;

pemath pacu€THbIE 3a/1a4M C SIBHO 33JJaHHON (PU3MUECKON MOJIETBIO, UCTIONb3YS
¢dbu3uYecKkre 3aKOHBI W MPUHIIUIBI, HA OCHOBE aHallu3a yCJIOBHS 3aJ1aud BBHIOMPATH
(bU3UYECKYI0 MOJIETb, BEIACISITE (PU3UYECKHUE BEIMUYUHBI U (HOPMYIIBI, HEOOXOUMBIE
Uil €€ pelieHus, MNPOBOAUTh Pacu€Tbl M OLEHHUBATh PEATbHOCTHh IOJIYYEHHOIO
3HaueHUs (PU3NYECKON BEIMUMHBI;

pemaTh KauyeCTBEHHBbIE 3aJayd: BBICTPAUBATHh JIOTMUECKU HENPOTHBOPEUHUBYIO
LEMOYKY PACCYKICHHI C ONOpOM Ha H3yYECHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U
buznueckue siBICHMUS;

UCIIOJIb30BaTh NPU PEIICHUU Y4eOHBIX 3a/71a4 COBPEMEHHBIE MH(POPMAIIMOHHBIE
TEXHOJIOTUU [JIsl TOMCKA, CTPYKTYPUPOBAHUS, WHTEPHPETALNU U TPEICTABICHUS
y4eOHOW W Hay4YHO-TIOMYJSApHOH WHOOpMAIMK, TOJYYCHHONM W3 Pa3InYHBIX
MUCTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOJIYyHaeMyI0 HHPOPMAIIHIO;

IPUBOJUTH MPUMEPHI BKIIAJa POCCUUCKUX U 3apyOEKHBIX YUYEHBIX-(DU3HKOB B
pa3BUTHE HAYKH, OOBSICHEHHE MPOLECCOB OKPYKAIOLIEr0 MUPa, B pPa3BUTUE TEXHUKHU
1 TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (HU3UKE B MOBCEIHEBHOM KU3HU IS
oOecrieueHusi 0€30MaCHOCTA TPH OOpaIlleHWH ¢ MpUOOpaMU M TEXHHUYECKUMU
YCTPONCTBAMHU, JUIsI COXPAHEHHS 3JA0POBbA U COOIIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEJICHUS B OKPYKAIOIIEH Cpee;

paboTaTh B TpYIIE C BBIOJIHCHHEM pPA3IUYHBIX COIUATBHBIX POJICH,
IJIAaHUPOBaTh pabOTy TPYyNIbl, PALUOHAIBHO pacOpenesarTh OOS3aHHOCTU H
IJIAHUPOBATh JIESITENILHOCTh B HECTAHJIAPTHBIX CUTyallUAX, a/ICKBATHO OLICHUBATH
BKJIQJI KQXJIOTO U3 YYACTHUKOB TPYIIIbI B PEIICHUE PaCCMAaTPUBAEMOM MPOOIIEMBI.
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K xoniy o6yuenus B 11 ki1acce npeaMeTHbIE pe3yJibTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MNpPUMEpPAX pPOJb U MeCTO (UMK B (HOPMHPOBAHUU
COBPEMECHHOM HAay4YHOW KapTUHBI MHpA, B DPa3BUTUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOM IEATEIBHOCTU JIOAEH, LEJOCTHOCTh U E€IUHCTBO
(¢u3nUecKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl MPUMEHEHUS U3YYEHHBIX (PU3NYECKUX MOJENeH:
TOYEYHBIN DJIEKTPUYECKUN 3apsj], JIyd CBETa, TOYCUYHBIM MCTOYHUK CBETA, slEpHas
MO/IeJIb aTOMa, HYKJIOHHAs! MOJIeJIb @aTOMHOTO siApa MpH pelieHnu GU3NUeCcKuX 3a/1ay;

pacrio3HaBaTh (hU3UYECKHUE SIBICHUS (MPOLIECChI) U OOBSICHATh UX HA OCHOBE
3aKOHOB JJIEKTPOAMHAMUKH W KBAHTOBOW (PU3MKH: 3JEKTpUYECKas MPOBOJAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JECHCTBUS TOKA, B3aUMOJECHCTBHE
MAarHuTOB, YJEKTPOMArHuTHas UHAYKLHUS, 1EMCTBUE MATHUTHOTO MOJISI HA POBOJAHUK
C TOKOM M JBIKYUIMICS 3apsll, JJIEKTPOMarHUTHbIE KoJieOaHUs W BOJIHBI,
IPSMOJIMHENHOE pacrpocTpaHeHue CBETa, OTpaKEHUE, IIPEJIOMJICHHUE,
uHTepdepenuus, Audpakuus W NOJSpU3alMsi  CBeTa, JUCIEPCUS  CBETa,
dotoanekrpuueckuii 3Pdext (hoTodddheKT), cCBEeTOBOE MaBlICHHE, BOZHHUKHOBEHUE
JUHEWYaTOro CHEKTpa aTroMa BOAOPOJA, €CTECTBEHHAas M  HUCKYCCTBEHHas
PaauoOaKTUBHOCTD;

ONKCHIBATh H3y4YEHHBIE CBOWCTBA BeElIECTBA (IJIEKTPUUYECKHE, MAarHUTHBIE,
ONTUYECKHE, DTEKTPUUECKYIO TPOBOUMOCTD PA3TUYHBIX CPE/l) U DJIEKTPOMArHUTHbIE
aBJIeHUS (TIPOIECCHI), UCHONB3Ys (U3MUYECKUE BEIMYUHBI: DJICKTPUUYECKUN 3apsij,
CUJIa TOKA, AJIEKTPUYECKOE HANPSIKECHUE, DIEKTPUUECKOE CONPOTUBIICHUE, PA3HOCTh
MOTEHIIUATIOB, AJIEKTPOJABIIKYIIAs cUjia, paboTa TOKa, MHAYKIMS MarHUTHOTO TOJIA,
cuina Amnepa, cuna JlopeHua, THAYKTUBHOCTb KaTYIIKHU, SHEPTUS JIEKTPUUECKOrO U
MarHUTHOTO TIOJIEH, TMIEPUOJI U YacToTa KoJieOaHUW B KOJeOATeIbHOM KOHTYpE, 3apsi
U CHJIa TOKa B MPOIIECCE TAPMOHUYECKUX DIIEKTPOMArHUTHBIX KoJebaHuil, GoKycHoe
paccTosiIHMEe M ONTUYECKas Cuila JIMH3bI, IIPU OIKUCAHUU NPABUIBHO TPAKTOBATH
(¢u3MUECKHil CMBICI HMCHOJB3yeMbIX BEIWYUH, WX O0O0O03HAUYCHHUS U EIUHUIIBI,
yKa3bIBaTh (POpPMYJIbI, CBSI3bIBAIOIIME AAHHYIO (U3UYECKYIO BEIMYHHY C APYTUMHU
BEJIMYMHAMMU;

ONMCBHIBATh M3YYCHHBIC KBAaHTOBBIC SBJIEHUA U IPOLECCHI, HCIOJIb3Ys
(¢u3nyeckne BeIUYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI U 4acTOTa
CBETa, SHEPrusi U UMIYJbC (HOTOHA, MEPUOJI MOJypacHaaa, SHEPTUsl CBA3H aTOMHBIX
aqep, MpU OMUCAHUM IPABWJIBHO TPAKTOBaTh (PU3NYECKUII CMBICI HCIIOJIb3YEMBIX
BEJIMYMH, UX 0003HAYCHHSI ¥ €AUHUIIBI, YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOLINE JAHHYIO
(Gu3nYecKyr0 BEIMYUHY C IPYTUMH BEIMYMHAMM, BBIUMCIATH 3HAUCHUE (PU3UUYECKOM
BEJIMYMHBI;
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aHANMM3UPOBATh (PU3MUYECKHUE TMPOIECCHl W SBICHUS, HCHONB3YS (HU3UUICCKUE
3aKOHBI M TPHHIUMBL: 3aKoH OMa, 3aKOHBI IOCJIEIOBATEILHOTO W MapauIeIbHOTO
COCIMHEHUsI IIPOBOJHUKOB, 3aKOoH Jlkoynsa—JleHma, 3aKkOH DIEKTPOMArHUTHOU
WHIYKIIUU, 3aKOH MPSMOJIMHEHHOTO pPaCcIpOCTPAHCHUS CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHbI MPEJIOMJICHUSA CBETa, ypaBHeHHE OWHIITEHHa 1 (GoTodddexrTa,
3aKOH COXpPaHEHHUs JHEPTHM, 3aKOH COXPAaHEHUsS HWMITYJIbCA, 3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsija, 3aKOH COXPAaHCHHsS MacCOBOTO YHCIA, MOCTYJaThl bopa,
3aKOH PaJUOAKTUBHOTO pacmajaa, MpU 3TOM pPa3IndaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOe BbIpaKEHHUE U YCJIOBHUS (TpaHMIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OTIpeIeISITh HAMpaBJIeHUE BEKTOPA WHIYKIIMK MAarHUTHOTO ITOJIS TIPOBOIHHUKA C
TOKOM, CUJIbl AMIiepa u cuibl JIopeHna;

CTPOUTH M OMHUCHIBATh N300paKCHHE, CO3]aBAEMOE IUTIOCKUM 3EPKajIOM, TOHKOH
JIMH30M;

BBITIOJHATh OKCIEPUMEHTBI 10 HCCICAOBAHUIO (PU3NYECKUX SBICHUH W
IPOIIECCOB C MWCIOJB30BAHMEM TIPSIMBIX M KOCBEHHBIX HM3MEPCHHUH: IPU STOM
dbopmynupoBaTh npodiieMy/3agady U TUIIOTE3Y y4eOHOTr0 IKCIEPUMEHTa, cOOupaTh
YCTAaHOBKY W3 MPEUIOKEHHOTO 000PYI0BAHUS, TIPOBOJANTH OMBIT U (POPMYIHPOBATH
BBIBO/IBI;

OCYHIECTBIISITh MPSIMble U KOCBEHHBIE M3MEpEHUs (U3MUECKUX BEJIUYUH, MPHU
TOM BBIOMpPATh ONTHUMAJBHBIA CIMOCO0 W3MEpPEHHsS U HCIOJIb30BaTh H3BECTHHIE
METO/]IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHU;

UCCJIeIOBAaTh 3aBUCUMOCTH (DU3MYECKUX BEIMYMUH C UCIOJIb30BAHUEM MPSIMBIX
U3MEpPEHUN: TpU ITOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHUpPOBATH pE3yIbTaThl
MOJTYYEHHON 3aBUCUMOCTH (DU3HUECKUX BEJIMYUH B BUJE TaONIUIl U TpaduKOB, 1eTIaTh
BBIBOJIBI IO PE3YJIbTaTaM HCCIICIOBAHUS;

coOmroaTh TMpaBuia 0e30MacHOro TpyAa NpH MPOBEICHUU HCCICAOBAHHUMA B
pamMKax y4eOHOTro »SKCIEpUMEHTa, Y4eOHO-HCCIEOBATEIbCKOM M MPOEKTHOM
JESTEIBHOCTH C HCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB MU JAOOPATOPHOTO
000pyT0BaHMS;

pemaTh pacu€THbIC 3a/1a4M C SIBHO 33JJaHHON (HU3UYECKON MOJIETBIO, HCTIONB3YS
¢dusznueckre 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHAJIM3a YCJOBUS 3aJladyd BBIOUPATh
bu3nUeCKyt0 MOJEIb, BRIACIATh (PU3NUECKHE BETUIMHBI U (OPMYJIbI, HEOOXOIUMBIE
st e€ pemnieHus, MPOBOJAUTh PAcu€Thl M OICHUBATh PEATBHOCTH TMOJYyYEHHOTO
3HauYeHUs (PU3NIECKON BEITMUNHEI;

pemiaTh KaueCTBEHHbBIE 3aJ]a4M: BBHICTPAMBATH JIOTHUECKH HEMPOTHBOPEUUBYIO
[IEMOYKY PACCYXKJIEHUH C OMOpOM Ha W3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3uIecKue SIBICHUS;
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UCII0JIB30BaTh MPH PELIEHUU Y4eOHBIX 3a7a4 COBPEMEHHbIE MH(POPMAILIMOHHbIE
TEXHOJIOTUM [UJI1 IIOMCKA, CTPYKTYPUPOBAHUSA, UHTEPIpPETAllMd U MPEACTABICHUA
y4eOHOM M Hay4YHO-MOMYJSpHOM HH(OpMaUuU, TMOJYYEHHOH M3 Ppa3IMYHBIX
MCTOYHUKOB, KPUTHYECKH aHAJIU3UPOBATH MOTYyYaeMyt0 HHPOPMALIHIO;

OOBSACHATH NPUHLUIBI IEHUCTBHS MAILUH, MPUOOPOB U TEXHUUECKUX YCTPOUCTB,
pa3nuyaTh yCIOBHS UX 0€30MaCHOTO UCIOJb30BAHUS B TOBCEAHEBHOM JKU3HMU;

OPUBOJIUTH MPUMEPHI BKIIAJa POCCUUCKUX U 3apyO€KHBIX Y4EHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHHE NPOLECCOB OKPYXKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (DU3UKE B MOBCEAHEBHOM KU3HU IS
oOecrieueHusi 0€30MacHOCTH TpH OOpalleHuH C MNpudoopaMu M TEXHUYECKUMU
yCTPOWCTBAaMH, JJIsi COXPAaHEHUsS 370pOBbS U COOJIIOJEHUS HOPM SKOJIOIMYECKOIO
IIOBEJECHUS B OKPYXKAIOLICH CPEC;

pabotaTh B TpYIIE C BBIIOJHEHHUEM pa3IMYHBIX COLMUAIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYMIbI, pPALMOHATIBLHO pACHPEACNATh OO0S3aHHOCTH U
IUITAHUPOBATH JIESTEIBHOCTh B HECTAaHIAPTHBIX CUTYyallUsIX, aJC€KBAaTHO OLICHUBATH
BKJIAJ] KaXKJO0TO U3 YYACTHUKOB I'PYIIIHI B PEIICHUE PACCMATPUBAEMOM MPOOIIEMBI.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KUJIACC
N HaumenoBanu | KoauvecTBo 4yacoB DJIeKTPOHHBbIE
" | e pa3ieyoB H (undpoBbIe)
n/ Bceer Kontpoububl | IIpakTHuyecku
TeM o0pa3oBaTejibHbIE
n 0 e padoThI e padoTbl
NMPOrpaMmblI pecypcsl
Paznea 1. ®PUBUKA U METO/IbI HAYUYHOTI'O ITIO3HAHMU S
duzuka u
METOTB! bu6mmoreka [{OK
1.1 2 https://m.edsoo.ru/7f41bf7
Hay4HOTO 5
MTO3HAHUS =
Wroro mo pazueny 2
Paznen 2. MEXAHUKA
bu6moreka [IOK
2.1 Kunematuka 5 https://m.edsoo.ru/7f41bf7
2
bu6moreka [IOK
2.2 Junamuka 7 https://m.edsoo.ru/7f41bf7
2
3aKOHBI bu6moreka [IOK
2.3 COXpaHCHHUS B 6 1 1 https://m.edsoo.ru/7f41bf7
MEXaHUKe 2
Hroro mo pazgeny 18

Pazgen 3. MOJIEKYJIAAPHASA ®U3UKA U TEPMOJINHAMUKA

OcHOBEHI
MOTEKVILIDHO- bu6mmoreka [IOK
3.1 YIP . 9 1 https://m.edsoo.ru/7f41bf7
KHHETHYECKOH )
TEOPUU B
OcHOBEHI bu6mmoreka [JOK
3.2 TEPMOIUHAMHK 10 1 https://m.edsoo.ru/7f41bf7
u 2
ArperaTHblie
COCTOSIHHS bu6nmoreka [JOK
3.3 BEIIIECTBA. 5 https://m.edsoo.ru/7f41bf7
dazoBble 2
TIePEXOIbI
Hroro no paszneny 24
Paznen 4. DJIEKTPOJIUMHAMUKA
4.1 DneKTpOoCTaTUK 10 1 bubnuorexa [IOK
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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
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

https://m.edsoo.ru/7f41bf7
2

4.2

ITocTossHHBIN
BIEKTPUYECKUI
TOK. TOKH B
Ppa3IMYHBIX
cpenax

12

bubnuoreka [IOK
https://m.edsoo.ru/7f41bf7
2

Hroro no pazneny

22

PesepBHOE Bpems

OBLLEE
KOJIMYECTBO
YACOB 10
TTIPOTPAMME

68
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne HaumeHoBaHue
(uudpossbie)
n/ pa3aeyioB U TeM Bcer | Konrpoabnsl | Ilpakrnyeck
o0pa3oBaTte/ibHbIE
1| nporpamMmbl 0 e padoThI ue padoTsl
pecypcsl
Paznen 1. JIEKTPOJAUHAMUKA
MaruauTHOE TI0JIE. bu6mmoreka [{OK
1.1 DJIeKTPOMarHUTH 11 1 3 https://m.edsoo.ru/7f41c9
ast UHAYKLUS 7c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
MexaHn4eckue u bubmmoreka [{OK
2.1 AJIEKTPOMArHUTH 9 1 https://m.edsoo.ru/7f41c9
bI€ KoJIcOaHuUst ic
MexaHudeckue u bu6moreka [IOK
2.2 ANIEKTPOMArHUTH 5) 1 https://m.edsoo.ru/7f41c9
bIE€ BOJIHEBI ic
bu6moreka [IOK
2.3 Onruka 10 3 https://m.edsoo.ru/7f41c9
7c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIIEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

OCHOBBI
CIIeLIMAIBLHOM bu6moreka [IOK
3.1 1 4 1 https://m.edsoo.ru/7f41c9
TEOPUH e
OTHOCHTEILHOCTH =
Hroro no pazgeny 4

Pazgen 4. KBAHTOBAS ®PU3UKA

ONeMEHThI bu6mmoreka [JOK
4.1 KBaHTOBOH 6 https://m.edsoo.ru/7f41c9
OIITUKH 7c
bubmuoreka [JOK
4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41c9
7c
bubmuoreka [JOK
4.3 ATOMHOE AP0 5 https://m.edsoo.ru/7f41c9
7c
Hroro no paszneny 15
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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
https://m.edsoo.ru/7f41c97c

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

ONEMEHTHI bubnuoreka [IOK
5.1 aCTPOHOMMHU U 7 1 https://m.edsoo.ru/7f41c9
acTpoPpU3NKu 7c
Hroro no pazgeny 7

Paznea 6. OGOBIIAIOIIEE IOBTOPEHHUE

O06o0maroee bu6mmoreka [{OK
6.1 4 https://m.edsoo.ru/7f41c9
[IOBTOpPEHUE
7c
Hroro mo pazueny 4
PesepsHoe Bpems 3
OBIIEE
KOJIMYECTBO
YACOB 10 68 4 7
[TPOTPAMME
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https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

10 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Mara
KonTpousb IIpakTuyec uugposkIe
n/ | Tema ypoka Bce H3yYeH
HbIE KHe o0pa3oBaTe/ibHbIE
1 ro us
padoThI padoTsI pecypchl
duznka — 04.09-
HayKa o 09.09
MIPUPO/IE.
Prp bubmmoreka [{OK
Hayunslie
1 METOEL 1 https://m.edsoo.ru/ff0
8 c32e2
TTO3HAHUS
OKPYXKaIOIIETo
MHpa
Pousib u mecTo 04.09-
¢buzuku B 09.09
(dhopMupoBaHUU
COBPEMEHHOM bubnuoreka [JOK
2 Hay4yHOU 1 https://m.edsoo.ru/ff0
KapTUHBI MUpa, B c33e6
MPAKTUYECKOMN
JEATEIbHOCTH
monei
MexaHngeckoe 11.09-
JBIDKCHUE. 16.09
OTHOCUTENBHOCT
b bu6mmoreka [JOK
3 MEXaHUYECKOTO 1 https://m.edsoo.ru/ff0
JIBUKECHUS. c3508
[Tepemenienue,
CKOpOCTb,
YCKOPEHHUE
PaBHOMepHOE 11.09- Bbubnuorexa LIOK
4 MPSAMOJTMHEUHOE 1 16.09 https://m.edsoo.ru/ff0
JIBUDKEHUE €3620
PaBHOYyCKOpEHHO 18.09-
o 23.09 bubmuoreka [JOK
5 OMOTeIHOG 1 ' https://m.edsoo.ru/ff0
P c372e
JBUKEHUE
18.09-
CroboHoe bubmuoreka [JOK
6 1 23.09 https://m.edsoo.ru/ff0
naJieHue.
c39cc
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https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc

Yckopenue

cBOOOIHOTO
magcHus
KpusosmHuelinoe 25.09-
JABUKEHUE. 30.09
bubmuoreka [JOK
JBr>xeHue
7 . https://m.edsoo.ru/ffo
MaTepuaibHON
c3ada
TOYKH I10
OKPYXHOCTH
[Tpuanun 25.09-
OTHOCHUTEIBHOCT 30.09
u ['annies.
bubmmoreka [{OK
NuepunanbHbie
8 https://m.edsoo.ru/ff0
CHCTEMBI
c3be8
oTCUeTa.
[IepBblii 3aK0H
Hrrotona
Macca tena. 02.10-
Cuna. [TpuHumn 07.10
CYIIEPIIO3HIINH
YHEPHO3HI BuGmnorexa IIOK
cui. Bropown
9 https://m.edsoo.ru/ff0
3akoH HeroToHa
c3be8
JUIST
MaTepuaabHOW
TOYKHU
Tperun 3akoH 02.10- - OK
Hrrorona mis 07.10 nomaoteka 11
10 MATCDHATEHELX https://m.edsoo.ru/ff0
P c3be8
TOYEK
3aKoH 09.10-
BCEMUPHOI'O 14.10
Tsarotenns. Cuna bu6mmoreka [JOK
11 TSDKCCTH. https://m.edsoo.ru/ff0
[TepBas ¢3d00
KOCMHUYECKas
CKOpPOCTh
Cuna 09.10- B OK
YIPYTOCTH. 14.10 nbsmorexa L
12 3aron T'via. Bec https://m.edsoo.ru/ff0
yKa- c3e18
Tela
Cuna tpenus. 16.10- bubnuoreka [IOK
13 Kospduunent 21.10 https://m.edsoo.ru/ff0

TpeHus. Cuina

c3f76
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https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76

COIIPOTUBJICHUA
IIpr IBMIKCHUN
TCIa B XKUAKOCTHU
WJIN 1ra3c

14

ITocrynarensHoe
U BpallaTeabHOE
JIBHKCHUE
a0COJIIOTHO
TBEPAOIO Tena.
MoMEHT CHIIBI.
IIneyo cuisl.
VYcemoBus
paBHOBECHs
TBEPAOTO Tena

16.10-
21.10

bu6mmoreka [{OK
https://m.edsoo.ru/ff0
c41ab

15

Nmnynsc
MaTepUaibHON
TOYKHU, CUCTEMBI
MaTepuaIbHbIX
Touek. Mmiyibc
CUJIBL. 3aKOH
COXpaHEHUS
VMITYJIbCA.
PeaktuBHOE
JBUKECHUE

23.10-
28.10

bu6moreka [IOK
https://m.edsoo.ru/ff0
c43d6

16

PaboTa u
MOII[HOCTH CHUJIBI.
Kunernueckas
SHEPTHs
MaTepuaabHOW
touku. Teopema
00 M3MEHEHUH
KUHETHYECKOM
SHEPTHH

23.10-
28.10

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
c4502

17

Ilorennmansuas
SHEPrus.
Ilorennmansuas
SHEPrust ynpyro
nepopMHUpoOBaHH
OU MPYKHUHBI.
ITorennmanpHas
JHEprus Teia
BONMH3HU
IOBEPXHOCTH

06.11-
11.11

bubmmoreka [JOK
https://m.edsoo.ru/ff0
c46la
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https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a

3emian

18

IToTeHnmanbpHbBIC
"
HEIOTEHINAIbLH
ple ciibl. CBS3b
paboThI
HEIMOTEeHIUAIbLH
BIX CHII C
H3MEHEHHEM
MEXaHUYECCKOH
SHEPTUH
CHCTEMBI TEJI.
3aKkoH
COXpaHEHUs
MEXaHNYECKOH
SHEPTUH

06.11-
11.11

bubmmoreka [{OK
https://m.edsoo.ru/ff0
c478c

19

JlaGoparopHas
pabota
«HccaenoBanue
CBSI3H pabOThI
CHJIBI C
M3MEHEHHUEM
MEXaHUYECKON
SHEpPruu Tena Ha
npumepe
pacTsKeHUs
PE3UHOBOTO
KIyTay

13.11-
18.11

20

KonTposbHas
pabora 1o Teme
«Kunemaruka.
Jnnamuka.
3aKOHBI
COXpaHEHUS B
MEXaHUKE»

13.11-
18.11

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
c4b74

21

OCHOBHBIC
MOJIOKEHUS
MOJIEKYJIIPHO-
KHUHETHYECKOM
TEOPHH.
bpoyHoBckoe
JIBIDKCHHE.

Audpdysus

20.11-
25.11

bu6nmoreka [JOK
https://m.edsoo.ru/ff0
c4dc2
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https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep
JIBYOKCHHS U
B3anMMOJICHCTBUS
YaCTHI]
BEILICCTBA.
Mogenu
CTPOEHUS ra30B,
JKUIKOCTEN U
TBEPIBIX TEN

20.11-
25.11

23

Macca monekysn.
KonunuectBo
BEIIIECTBA.
ITocTossHHas
ABoraapo

27.11-
02.12

24

Tennosoe
paBHOBECHE.
Temmnepatypa u
€€ N3MEpPEHHUE.
[IIxana
TeMnepaTyp
Henscus

27.11-
02.12

25

Wneanpueiii ras
B MKT.
OcHoBHOE
ypaBHeHue MKT

04.12-
09.12

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
c4fde

26

AOcomoTHas
TeMmIeparypa
Kak Mepa
cpeaHen
KHHETHUYECKOM
SHEpPruu
JIBIKCHUS
MOJIEKYIL.
YpaBHeHue
Menneneena-
Knaneiipona

04.12-
09.12

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
chblle

27

3akoH
anpToHa.
I'a30BBIE 3aKOHBI

11.12-
16.12

28

JlaGopatopHas
pabota
«HccnenoBanue
3aBHCHUMOCTH

11.12-
16.12
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https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e

MEXIY
napameTpamMu
COCTOSTHUS
Pa3peKEHHOTO
raza»

29

H3ompoueccer B
UJIealIbHOM rase
" UXx
rpaduygeckoe
IIpe/ICTaBICHHE

18.12-
23.12

bu6mmoreka [{OK
https://m.edsoo.ru/ff0
c570e

30

Buyrpennss
SHEPTHUs
TepPMOIUHAMUYE
CKOH CHUCTEMBI U
CIOCOOBI €€’
W3MEHEHUSI.
KonunuectBo
TETJIOTHI U
pabora.
Bryrpennss
SHEPTH
OJIHOATOMHOTO
HJICabHOTO Ta3a

18.12-
23.12

bubmmoreka [{OK
https://m.edsoo.ru/ff0
c5952

31

Bunnr
TerIonepe1adn

08.01-
13.01

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
c5c36

32

VnenpHasg
TEILIOEMKOCTD
BEIIIECTBA.
KommuecTtBo
TEIUIOTHI IPU
Tervionepeaaye.
AnnabaTHBIR
npo1ece

08.01-
13.01

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
c5c36

33

[TepBriii 3ak0oH
TEPMOTUHAMHUKHU
U ero
MIPUMEHEHUE K
n3oImpoueccam

15.01-
20.01

bubmuoreka [JOK
https://m.edsoo.ru/ff0
chefc

34

Heobpatumocts
IIPOLIECCOB B
IIPUPOJIE.
Bropoit 3akoH

15.01-
20.01

bubmmoreka [JOK
https://m.edsoo.ru/ff0
€6230
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https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230

TCPMOJUHAMHUKN

[Mpunnun 22.01- 6
nevicrBus u KITJ{ 27.01 Bubmaorexa [TOK
35 . https://m.edsoo.ru/ff0
TETUIOBOM
c600a
MaIllHbI
36 [uxn Kapuo n 22.01-
ero KITJ] 27.01
DKOJIOTHYECKHE 29.01-
37 poOIeMBbI 03.02
TETUIOPHEPTETHK
u
O6o0matomuii 29.01-
YpOK 03.02
bubmmoreka [{OK
«MonexynspHas
38 (usiKa, OcHOBbL https://m.edsoo.ru/ff0
] c6938
TEPMOTUHAMUKHU
»
KonTposbHas 05.02-
pabora 1o Teme 10.02
bu6moreka [IOK
«MonexkynspHas
39 (usitka. OCHOBHI https://m.edsoo.ru/ff0
] c6a50
TEPMOAMHAMUKH
»
[Tapoo6pazoBan 05.02-
ue u 10.02 bu6nuoreka IIOK
40 | KoOHZIEHCALMSL. https://m.edsoo.ru/ff0
Ucnapenue u c63b6
KHUIICHUE
AOcoroTHas 1 12.02-
OTHOCUTEJIbHAsA 17.02
bu6mmoreka [JOK
BJI&YKHOCTh
41 BORIVXa https://m.edsoo.ru/ff0
aya. c64d8
Hacrwimiennsrit
nap
TrEpnoe Temno. 12.02-
Kpucramnuaeck 17.02
ue 1 aMop¢HbIe
bubmmoreka [JOK
Tena.
42 AHH3OTOOMHS https://m.edso0.ru/ff0
30TP c65f0
CBOWCTB
KpPHUCTAIJIOB.
Kunkue

40



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0

KpucCTallbl.

CoBpeMeHHbIe
MaTepuabl
[LnaBnenue u 19.02-
KpUCTALIN3aLMA 24.02
bubmuoreka [JOK
. YenbHas
43 emIoTa https://m.edsoo.ru/ff0
c6708
TIJIABJICHUS.
CyOnmumarus
VYpaBHeHue 19.02- bubnuorexa [JOK
44 TEIJIOBOTO 24.02 https://m.edsoo.ru/ff0
OastaHca 6820
DneKkTpu3arus 26.02-
TEl. 02.03
. bubmmorexa [{OK
DneKTpUYECKUn
45 sapsn. JlEa B https://m.edsoo.ru/ff0
P a cbbcc
ANMEKTPUIECKUX
3apsIoB
[IpoBogHMKH, 26.02-
JUDJIEKTPUKHA U 02.03
MTOJTYITPOBOHUK bubnuoreka [IOK
46 U. 3aKOH https://m.edsoo.ru/ff0
COXpaHEHUS cbbcc
AJIEKTPUYECKOTO
3apsaa
BsanmonencTsu 04.03-
€ 3aps10B. 3aKOH 09.03
bu6mmoreka [JOK
Kynona.
47 . https://m.edsoo.ru/ff0
TouyeyHbIn
. cbeced
3JIEKTPUYECKUU
3apsij
Hanpsioxennocts 04.03-
JJIEKTPUYECKOTO 09.03
nons. [Ipunnun bubnuorexa [JOK
48 CYIEPIO3UINH https://m.edsoo.ru/ff0
BIEKTPUUECKUX c6df2
noJsied. Jluauu
HaIpsHKEHHOCTU
Pabota cun 11.03-
AMEKTPOCTATHYE 16.03 bubmuoreka LIOK
49 CKOTO TOJISI. https://m.edsoo.ru/ff0
ITorennmar. c6f00
Paznocth
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https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00

IIOTCHIIMAJIOB

50

[IpoBonHMKY 1
JMBIEKTPUKU B
3JIEKTPOCTATHYE
CKOM II0JIE.
JusnekTpuuecka
'
MPOHHULIAEMOCTh

11.03-
16.03

bubmuoreka [JOK
https://m.edsoo.ru/ff0
c7018

51

DNEeKTPOEMKOCTh
. Kongencarop

18.03-
23.03

bu6mmoreka [{OK
https://m.edsoo.ru/ff0
c7126

52

DNEeKTPOEMKOCTh
TUTOCKOTO
KOHJIEHCATOpA.
OHeprus
3apsHKEHHOTO
KOHJIEHCATOPa

18.03-
23.03

bubmmoreka [{OK
https://m.edsoo.ru/ff0
c72c0

53

JlaGoparopHas
pabota
"U3mepenue
3IEKTPOEMKOCTH
KoHAeHcaTopa"

01.04-
06.04

54

[Tpunun
NEUCTBUS U
MIPUMEHEHHE
KOHJICHCATOPOB,
KOITHUPOBAJIHLHOTO
amrmapara,
CTPYHHOTO
MpUHTEpAa.
DJIeKTpOCTaTHUE
CKas 3allMTa.
3azemieHue
ANEKTPOTPUOOPO
B

01.04-
06.04

55

DNEeKTpUYECKUn
TOK, YCIIOBUS €TO
CYILECTBOBAHUSI.
[TocTostHHbII
Tok. Cuiia Toka.
Hanpsoxenue.
ConpoTtusieHue.
3akoH Oma Jist

08.04-
13.04

42



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

ydacTka 1enu

56

ITocnenoBarensH
oe,
napajuiesibHOE,
CMEIIaHHOE
COEJIMHEHUE
IIPOBOTHUKOB.
JlaGoparopHas
pabora
«M3yueHne
CMEIIAHHOTO
COEIMHEHUs
PE3UCTOPOBY

0.5

08.04-
13.04

bubmmoreka [{OK
https://m.edsoo.ru/ff0
C74f0

57

Pabora n
MOIITHOCTb
AIEKTPUIECKOTO
TOKa. 3aKOH
Hxoyna-Jlenna

15.04-
20.04

bubmmoreka [IOK
https://m.edsoo.ru/ff0
c7838

58

3akoH Oma st
MOJTHO U
(3aMKHYyTOH)
AIEKTPUUECKON
uenu. Kopotkoe
3aMbIKaHUE.
JlabopaTopHas
pabota
«3mepenue
OJ1C ucrounnka
TOKa U €T0
BHYTPEHHETO
COTIPOTHUBIICHUS

0.5

15.04-
20.04

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
c7ae0

59

DJIEKTPOHHAS
MIPOBOIMMOCTD
TBEPIBIX
METaJJIOB.
3aBUCUMOCTD
COTPOTHUBIICHUS
METaJJIOB OT
TEeMIIepaTyphbl.
CaepxnpoBoauM
OCTh

22.04-
27.04

60

ONEeKTpUUECKUN
TOK B BaKyyMe.

22.04-
27.04
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https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0

CBoucrTBa
ANEKTPOHHBIX
MTy4KOB

61

[TonynpoBoAHUK
U, UX
COOCTBEHHAs U
pUMecHast
MIPOBOJIUMOCTb.
CsoucrBa p—n-
nepexona.
[TonynpoBoaAHUK
OBBI€ ITPUOOPHI

29.04-
04.05

bu6mmoreka [{OK
https://m.edsoo.ru/ff0
c84ae

62

DNEeKTPUUECKUH
TOK B pacTBOpax
U pacrjiaBax
AJIEKTPOJIUTOB.
DIIEKTPOJIUTHYEC
Kast
JICCOLIMAITUSI.
DIIEKTPOJIN3

29.04-
04.05

bubmmoreka [{OK
https://m.edsoo.ru/ff0
c82ba

63

DIIEKTPUUECKUU
TOK B rasax.
CamMocCTOSTEeNEH
BIM U
HECAMOCTOATENh
HBIA pa3psi.
MoaHus.
IIna3ma

06.05-
11.05

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
c84ae

64

DIIEKTPUYECKHUE
MPUOOPHI 1
YCTPOMCTBA U UX
MIPaKTUYECKOe
MIPUMEHEHHE.
IIpaBuna
TEXHUKH
0€30MacHOCTH

06.05-
11.05

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
c86fc

65

O06o0marommit
YPOK
«DQNeKTpoIMHAM
HKay

13.05-
18.05

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
c88be

66

KoHnTtponpHas
paboTa o Teme
«DNEKTPOCTATHK

13.05-
18.05

bubmmoreka [JOK
https://m.edsoo.ru/ff0
c8a8a
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https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
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https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
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a. ITocTostTHHBIM
BIEKTPUYECKUI
TOK. TOKH B
Ppa3IMYHBIX
cpenax»

Pe3epBHbIit

YPOK.

67 Kontponbhas
paboTa 1o Teme

"DNeKTpoIMHaM

nka"

20.05-
25.05

bu6mmoreka [{OK
https://m.edsoo.ru/ff0
c8c56

Pe3epBHbIi
YPOK.

68 O6oO0maromuii
YPOK IO TeMaM
10 xmacca

bubmmoreka [{OK
https://m.edsoo.ru/ff0
c8f6c

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

68
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https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Ne
n/
n

Tema ypoka

KoaudecTBO 4acoB

Bce
ro

KoHnTtpoJs
HbIE
padoThI

IIpakTHyec
KHe
padoThI

Jara
H3Y4YeH
us

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchl

ITocTossHHBIE
MAarHuThl U UX
B3anMMOJICHCTBHE
. Maraurnoe
noJie. Bexkrop
MarauTHOM
WH]TYKITUH.
JInaum
MarauTHOM
WHTYKITUU

04.09-
09.09

bu6mmorexa [IOK
https://m.edsoo.ru/ff0
c9778

MaruauTtHoe
moJje
MIPOBO/THHKA C
TOKOM. OTIBIT
Opcrena.
Bsaunmoneiicteu
€ MMPOBOJHUKOB C
TOKOM

04.09-
09.09

bu6moreka [IOK
https://m.edsoo.ru/ff0
c98fe

JlabGopaTopHas
pabota
«3yuenue
MarHuTHOTO
TOJISI KaTYILIKH C
TOKOM»

11.09-
16.09

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
c98fe

JeiicTBue
MarHuTHOTO
OJIs Ha
MIPOBOJTHHK C
tokoMm. Cuita
Awmnepa.
JlaGopaTopHas
pabota
«UccnenoBanue
JIEUCTBUSA
MOCTOSTHHOTO
MarHuTa Ha
paMKy ¢ TOKOM»

11.09-
16.09

bubnuoreka [JOK
https://m.edsoo.ru/ff0
c9ac0
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https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0

[elictBue
MarHUTHOTO
OJIsI Ha
JBUKYITYIOCS
3apsSHKEHHYIO
yactuny. Cuna
Jlopenua.
PaGora cuibt
Jlopenua

18.09-
23.09

bubmuoreka [JOK
https://m.edsoo.ru/ff0
c9df4

DNIEeKTPOMAarHuT
Has UHIYKIIUA.
[Totok BekTOpa
MarHuTHOM
unaykuuu. 9/1C
WH]TYKITUH.
3akoH
AIEKTPOMAarHuTH
O UHAYKLIUH
®dapanes

18.09-
23.09

JlaGoparopHas
pabota
«HccaenoBanue
SIBJICHUS
ANIEKTPOMArHUTH
O MHITYKIIUW

25.09-
30.09

bu6moreka [IOK
https://m.edsoo.ru/ff0
cals0

NHAYKTUBHOCTD.
SBnenue
CaMOMH/TyKIIHH.
SC
CaMOMH/TyKIIHH.
DHeprus
MarHuTHOTO
TIOJISI KaTYILIKH C
TOKOM.
DIEKTPOMAarHuT
HOE T10J1e

25.09-
30.09

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
ca600

Texuuueckue
YCTPOMCTBA U UX
IIPUMEHEHHUE:
MOCTOSIHHBIE
MAarHuTHI,
JJEKTPOMArHUT
BI,

02.10-
07.10
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https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600

JIEKTPOABUTATE
JIb, YCKOPUTEIHN
3JIEMEHTaPHBIX
4acTHll,
HMHIYKIMOHHAs
neyb

10

O06o0marommit
YPOK
«MarauTtHoe
oJIe.
DNEeKTPOMAarHuT
Hasi I/IHIIYKIII/ISI»

02.10-
07.10

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
cab82

11

KontponbHas
pabora 1o Teme
«MarnuTtHoe
ToJie.
DIJIEKTPOMArHuT
Hast MHIYKIIHAS

09.10-
14.10

bubmmoreka [{OK
https://m.edsoo.ru/ff0
cads58

12

CBoboaHbIC
MCEXAaHUYCCKUEC
KoJieOaHusI.
l'apmonunueckue
KoJieOaHusI.
YpaBHeHue
rapMOHUYECKHUX
KoJIeOaHUH.
[IpeBpamienue
SHEPruu

09.10-
14.10

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
caf06

13

JlaGopaTopHas
pabota
«UccaenoBanue
3aBHCHMOCTH
Mepruoaa MaJbIX
KonebaHui
rpy3a Ha HUTU
OT JUIMHBI HUTU
Y MaccChbl Tpy3a»

16.10-
21.10

14

KonebarenpHbIH
KOHTYP.
CB0OOIHBIE
ANIEKTPOMArHUTH
bIe KOJIeOaHUS B
HIealbHOM

16.10-
21.10

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
cbh820
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https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
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K0JIe0aTeIbHOM
KOHTYpE.
Amnanorus
MEXTY
MEXaHUYECKUMU
u
AJIEKTPOMATrHUTH
BIMH
KOIeOaHUAMU

15

dopmyna
Tomcona. 3akoH
COXpaHCHHUS
SHEPrUH B
HJICaIbHOM
KoJ1e0aTeIbHOM
KOHTYype

23.10-
28.10

bubmmoreka [{OK
https://m.edsoo.ru/ff0
ch9c4

16

[IpencraBnenue
0 3aTyXaroIINuX
KOJICOaHMIX.
BriHyX1eHHBIE
MEXaHHYECKHE
KoJIeOaHusl.
Pe3onanc.
Brinyxnennsie
ANIEKTPOMArHUTH
pIe KOJIcOaHus

23.10-
28.10

bu6moreka [IOK
https://m.edsoo.ru/ff0
cbb86

17

[TepemenubId
TOK.
CunycouganbHbI
W IEpEeMEHHbIN
TOK. MOIIHOCTh
MePEMEHHOTO
TOKa.
AMILTUTYIHOE U
JICUCTBYIOLIEE
3HAUYCHHUE CHUJIBI
TOKa U
HaIpsKEHUs

06.11-
11.11

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
chd34

18

Tpancdopmarop.
IIpoussoactso,
nepenada u
norpebiaeHue
JIIEKTPUYECKOMN

06.11-
11.11
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https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34

SHEPruu

19

YerpoiicTBo U
MPAaKTUYECKOE
MIPUMEHEHHE
3JIEKTPUYECKOTO
3BOHKA,
reseparopa
MIEPEMEHHOTO
TOKa, JIMHUH
3JIEKTpoIepenay

13.11-
18.11

bubmuoreka [JOK
https://m.edsoo.ru/ff0
cc324

20

DKOJOTUYECKUE
PUCKH TIPH
MIPOU3BOJICTBE

IEKTPOIHEPT UH.

KynbTypa
HCIIOJIb30BaHU
AIEKTPOIHEPTUU
B IOBCETHEBHOHN
JKU3HU

13.11-
18.11

21

Mexannueckue
BOJIHBI, YCIIOBHSI
pacnpoCcTpaHeHH
. [lepuon.
CkopocTh
pacnpoCcTpaHeHH
A U JUIMHA
BOJIHBI.
[Tonepeunsie u
MPOJIOJIbHBIE
BOJIHBI

20.11-
25.11

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
ccab4

22

3ByK. CKOpOCTh
3ByKa.
I'poMkocTh
3ByKa. Breicora
toHa. TemOp

3ByKa

20.11-
25.11

bubnuoreka [JOK
https://m.edsoo.ru/ff0
cccOc

23

DIEKTPOMAarHuT
HbIE BOJIHBI, UX
CBOMCTBA U
CKOpOCTb.
[Tkama
AIEKTPOMarHuTH
bIX BOJIH

27.11-
02.12

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
ccfel
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https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0

24

[TpuHIUIIBL
panuocCBs3u U
TEJIECBUICHUS.
PaszButne
CPEACTB CBSI3HU.
Pagmonokamus

27.11-
02.12

25

KontponbHas
pabora
«Konebanus u
BOJIHBD»

04.12-
09.12

bu6mmorexa [{OK
https://m.edsoo.ru/ff0
cc6f8

26

[IpssMmonmHenHOE
pacnpocTpaHeHu
€ CBeTa B
OJHOPOTHOM
cpene.
ToueunsIit
HCTOYHHUK CBETA.
JIyu cBera

04.12-
09.12

bubmmoreka [{OK
https://m.edsoo.ru/ff0
cd350

27

OTtpaxenue
cBeTa. 3aKOHBI
OTpaXEHUS
CBeTa.
[Toctpoenne
M300paKeHUH B
MJIOCKOM
3epkaie

11.12-
16.12

bu6moreka [IOK
https://m.edsoo.ru/ff0
cd4e0

28

[Ipenomnenue
cBera. [lomHoe
BHYTpPECHHEE
OTpa)KEHHE.
[IpenenbHbIH
YTOJI TIOJIHOTO
BHYTPEHHETO
OTPaKCHUS

11.12-
16.12

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
cd7f6

29

JlaGopaTopHas
pabota
«3mepenue
noKasares
MIPEIOMIICHUS
CTEKJIa»

18.12-
23.12

bubmuoreka [JOK
https://m.edsoo.ru/ff0
cd67a

30

JIuH3bL
IToctpoenue
M300paxxeHuil B

18.12-
23.12

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
cddle
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https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
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https://m.edsoo.ru/ff0cd67a
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https://m.edsoo.ru/ff0cdd1e

nun3e. Popmyia
TOHKOM JIMH3EI.
VBenuueHue
JIMH3BI

31

JIaGopatopHas
pabota
«HccnegoBanne
CBOICTB
M300paXxeHU B
JIMH3aX»

08.01-
13.01

32

Jucnepcus
cBeta. CII0KHBIN
cocraB 0eJIoro
ceeta. [IBerT.
JlaGoparopHas
pabota
«Haomronenune
TUCTICPCUH
CBETa

08.01-
13.01

33

WNurepdepennus
CBeTa.
Judpakums
CBeTa.
Judpakunonnas
peméTka

15.01-
20.01

bu6moreka [IOK
https://m.edsoo.ru/ff0
ced22

34

[TonepedynocTh
CBETOBBIX BOJIH.
[Tonspuzanus
cBeTa

15.01-
20.01

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
cf02e

35

Onrtuyeckue
MPUOOPHI U
yCTpOKCTBA U
YCIIOBUS UX
0e301acHOTO
MIPUMEHEHHS

22.01-
27.01

36

I'panuier
MPUMEHUMOCTH
KJIAaCCUYECKOH
MEXaHHUKHU.
ITocrynatel
crnernuaibHON
TEOPUH
OTHOCHUTEIBHOCT

22.01-
27.01

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
cf862
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https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
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https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862

n

OTHOCHUTEBHOCT 29.01-
b 03.02
OJIHOBPEMEHHOC bubmuoreka [IOK
37 TU. 3aMeJIeHue https://m.edsoo.ru/ff0
BPEMEHU U cfa42
COKpaIieHue
JUTUHBI
DHeprus u 29.01-
HMITYIbC 03.02
PETATUBUCTCKON
bubmmoreka [{OK
gacTuIbl. CBS3b
38 https://m.edsoo.ru/ff0
MaccChl ¢
. cfc68
SHEpPTUEeH U
HUMITYJIBCOM.
DHeprust MoKos
KonTposbHas 05.02-
pabota 10.02
«Ornruka.
bu6moreka [IOK
OcHOBBI
39 - https://m.edsoo.ru/ff0
" cf610
TEOPHUH
OTHOCHUTEILHOCT
w»
DOTOHBI. 05.02-
dopmyna 10.02 bubnuorexa [JOK
40 [Tnanka. https://m.edsoo.ru/ff0
DHeprus u cfel6
UMITYJIBC OTOHA
OTKpbITHE U 12.02-
HCCIIeIOBaHUE 17.02 bu6mmoreka [JOK
41 dhoTorddexra. https://m.edsoo.ru/ff0
OmnpiTe A. T cffc4
CroneroBa
3aKOHBI 12.02-
dhoTtorddexra. 17.02
YpaBHeHue
. . bubmuoreka [JOK
OWHINTEWHA IS
42 (orosbiexta https://m.edsoo.ru/ff0
' d015e
«Kpachnas
TpaHULIa»
¢dorordpdexra
43 JlaBiieHue cBeTa. 19.02- bubmuoreka [JOK
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https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
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https://m.edsoo.ru/ff0cffc4
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https://m.edsoo.ru/ff0d015e

Omnwitel 11. H.
JleGenena.
XuMHu4ueckoe
JIICUCTBUE CBETA

24.02

https://m.edsoo.ru/ff0
d04a6

44

TexHuueckue
YCTPOMCTBA U
MIPAKTUIECKOE
MIPUMCHCHHE:
(hoTOIEMEHT,
dboTomaTUHK,
COJTHEYHAS
Oarapes,
CBETOJIHO]T

19.02-
24.02

45

Pemenne 3amau
110 TEME
«DIEMEHTHI
KBaHTOBOM
OIITHUKI

26.02-
02.03

bubmmoreka [{OK
https://m.edsoo.ru/ff0
d0302

46

Monens aToMa
TomcoHa.
OMBITEI
Pezepdopna mo
paccesHuIO o-
YaCTHII.
[lnanerapnas
MOJEIb aToMa

26.02-
02.03

bu6moreka [IOK
https://m.edsoo.ru/ff0
do9la

47

[Toctynatel bopa

04.03-
09.03

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
dOafa

48

Nznyuenue u
MOTJIOIIEHUE
(hoTOHOB TpH
nepexojie aToma
C OJTHOTO YPOBHSA
SHEpPruM Ha
npyroii. Buasl
CIEKTPOB

04.03-
09.03

bubnuoreka [JOK
https://m.edsoo.ru/ff0
dOafa

49

Bonnossie
CBOMCTBA
yactull. BoaHb!
ne bpowis.
KopnyckynspHo
-BOJIHOBOW

11.03-
16.03

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
dOca8
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TTyaau3M.
CrionTaHHoe u
BBIHYXJICHHOE
M3ITy4eHUe

50

OTtkpbiTHE
PaMOaKTUBHOCT
u. OTBITHI
Pesepdopna o
OTIPE/ICIICHUIO
cocraBa
pPaMOaKTUBHOTO
W3ITydeHUs

11.03-
16.03

bu6mmorexa [{OK
https://m.edsoo.ru/ff0
dofd2

51

CpoucTBa
anbda-, 6era-,
ramma-
W3ITy4YCHHUS.
Bimsgune
PaIoOaKTUBHOCT
M Ha )KUBBIE
OpraHU3MBbI

18.03-
23.03

52

OTtkpeiTHE
MPOTOHA U
HEUTpPOHA.
N3oTtomsl.
Anwda-pacna.
DJIEKTPOHHBIN U
MO3UTPOHHBIN
Oeta-pacrma.
lNamma-
U3ITy4yeHue

18.03-
23.03

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
d1162

53

DHeprus CBsI3u
HYKJIOHOB B
sape. AnepHeie
peaKIuu.
SAnepHbin
peaxkTop.
[IpoGemsl,
MEPCIEKTUBBI,
9KOJIOTHYECKHE
aCIICKThI
SIIEPHON
SHEPTreTUKHU

01.04-
06.04

bubnunorexka [JOK
https://m.edsoo.ru/ff0
d1356

54

OnemMeHTapHbIe

01.04-

bu6mmoreka [JOK
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YaCTHUIIHI.
OTtkpbiTHE
MO3UTPOHA.
MeTo B!
HaOJIIOICHUS U
perucrpanuu
3JIEMEHTAaPHBIX
YaCTHII.
Kpyrusiii cron
«DyH1ameHTanb
HbIE
B3anMMOJICHCTBHUS
. EnuncTBo
¢buznueckon’
KapTUHBI MUPa»

06.04

https://m.edsoo.ru/ff0
d0e38

55

Buy 3B€3mH0TO
HeoOa.
Co3Besausl,
SIPKAE 3BE3IBI,
IUIAHETHI, NX
BHINMOE
JIBIDKCHHE.
ComnHeuHas
cucremMa

08.04-
13.04

56

CounHize.
ComnHeuHas
aKTHUBHOCTb.
Hcrounnk
sHepruu CosiHIa
" 3BE3]

08.04-
13.04

57

3BE3b1, UX
OCHOBHBIE
XapaKTEePUCTUKU
. 3BE31IBI
TJIaBHOW
MOCJIEeI0BATENbH
OCTH.
Bnyrpennee
CTPOCHHUE 3BE3.
CoBpeMeHHbIE
MpeACTaBICHUS
0
MIPOUCXOKACHUHI

15.04-
20.04

56



https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38

U 3BOJIFOIINN
CoHia 4 3B€31

58

Mneunsin [yt
— Hama
T'amakTuka.
Ilonoxenue u
JIBHKCHUE
Counnna B
Tl'amakTuke.
T"anakTukm.
UYepubie apIphl B
sIIpax rajJakTUK

15.04-
20.04

59

Bcenennas.
Pasb6eranune
rajlakTHK.
Teopus
Bomsmoro
B3pHIBA.
PenukroBoe
M3JIy4YCHHE.
MeraramakTuka

22.04-
27.04

60

Hepemennsie
poOIeMBI
aCTPOHOMHHU

22.04-
27.04

61

KonTposbHas
pabota
«NEMEHTHI
ACTPOHOMHHU U
acTpOoPpU3UKN»

29.04-
04.05

62

O0oOmaromui
ypok. Ponb
(bu3uKH U
aACTPOHOMUH B
SKOHOMMYECKOM,
TEXHOJIOTHYECKO
H, cCOIMAJIbHOM 1
ITHYECKOM
cepax
JIeSITEIbHOCTU
yeJioBeKa

29.04-
04.05

63

Ob6o06maromuit
ypok. Posb n
MeCTO (PU3UKHU U

06.05-
11.05

57




aCTPOHOMHUH B
COBPEMEHHOM
Hay4HOU

KapTUHE MHpa

64

Ob6o06maromuit
ypok. Ponb
(buznueckoit
TCOPHH B
(dbopmMupoBaHUU
MPEJICTaBICHUI
o pusmveckoii
KapTHHE MHpa

06.05-
11.05

65

O6o0matomuii
ypok. Mecto
buzuyeckoin
KapTUHBI MUPA B
obmmeM psgy
COBPEMEHHBIX
€CTECTBEHHO-
HayYHBIX
MpEeICTaBICHUI
0 TpUpoOe

13.05-
18.05

66

Pe3epBHbIit
YPOK.
MarnuTtHO€E
ToJie.
DJIEKTPOMArHuT
Hasi UHIYKLINS

13.05-
18.05

67

Pe3epBHbIit
ypok. Onrtuka.
OcHOBBI
crenraIbHOI
TEOPUH
OTHOCHUTEIBLHOCT
u

20.05-
25.05

68

PesepHslii ypok.
KBanrtoBas
busuka.
OneMEHThI
aCTPOHOMMHU U
acTpopU3NKI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
d1784

OBILEE
KOJIMYECTBO

68

58



https://m.edsoo.ru/ff0d1784
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YACOB I1O0
[TPOTPAMME
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YUYEBHO-METOJIMYECKOE OBECIIEYEHME OEPA3OBATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYUEBHBIE MATEPHAJIBI JUIS YYAEHUKA

®dusuka, 10 knacc/ Mskumes I'.51, byxosies b.b., Corckuit H.H. nox pepakuueit

[TapdpenTtreBoit H.A., Axunonepnoe odmectso «M3aatenbctBo «IIpocBenienne»

®dusuka, 11 knacc/ Mskumes .51, byxosies b.b., Yapyrun B.M. nox penakuueit

[TapdpenTtreBoit H.A., Akxunoneptoe oduectso «M3aatenbctBo «IIpocBenienne»
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