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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qusuke 0a30BOro YpOBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW M TPEOOBAaHMI K pe3ylbTaram
OCBOEHHSI OCHOBHOH 00pa3oBaTeNbHOM Mporpammel, npeactaBieHHbIXx B OI'OC
COO, a Takxke c ydé€roMm (QenepanbHON paboueil MporpaMMbl BOCIHMTAHHS U
KOHIIETIIUM TpernoaaBaHus ydyeOHoro mpenmera «Pusnka» B 00pa30BaTENbHbIX
OpraHu3anusax Poccuiickon ®denepanuu, pEeATN3YIOLINUX OCHOBHBIE
o0Opa3oBaTebHbIE POrPAMMBI.

CopepxaHue mnporpaMMmbl 1o (u3MKe HampaBieHO Ha (HOPMHUPOBAHME
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOydarommxcs 10-11 kiaccoB mnpu
o0yueHuu ux ¢u3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IESTEIBHOCTHOIO
nonaxona. Ilporpamma mno ¢usuke coorBerctByeT TpedoBanusim ®I'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, IPEAMETHBIM M METAlPEIMETHBIM pe3yJibTaTaM
OOy4eHHsI, a TaKXKE YYHUTHIBAET HEOOXOIUMOCTh peaJU3allMh MEXKIPEIMETHBIX
CBs3e (M3UKM C €CTeCTBEHHO-HAYYHBIMU Y4YeOHBIMH TmpeaMeramu. B Helt
OINPEAENSIIOTCS OCHOBHBIE LIEIM M3Yy4eHHUs] (PM3MKUM HAa YPOBHE CPEIHEro OOUIEro
o0pa3oBaHusl, TUIAHUPYEMbIE PE3yJIbTaThl OCBOEHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTarpeMeTHbBIE, TPpeaAMEeTHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma no pu3uKe BKIIOYAET:

e IUJJAHUPYEMBIE PE3YJIbTATHl OCBOCHMS Kypca (pU3uKu Ha 0a30BOM YPOBHE, B

TOM YHCJIE TIPEIMETHBIE PE3YJbTATHI IO F0JIaM 00yUYEHUS;

e cojepkaHue yueObHoro npeamera «Pu3nka» Mo rogam 00ydeHHs..

®u3rka Kak Hayka O HauOosiee oOLIMX 3aKOHaX MPUPOJbI, BHICTyHAas B
KayecTBe y4eOHOro MpeMeTa B LIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJl B CUCTEMY
3HaHUM 00 okpyskaromiem mupe. [IIkoapHBIN Kypc GU3HKK — cUCTEMOOOpa3yromui
JUIS €CTECTBEHHO-HAYYHBIX YUEOHBIX IMPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHbI
JeXaT B OCHOBE INIPOILIECCOB M SIBJICHUM, H3y4yaeMbIX XHUMHUEH, OHOJIOrueH,
dbuznueckor reorpadueid U acTpoHoMmueil. lMcmonb3oBaHWE U aKTMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpeneNsieT  XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, MOJIyYEHHs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMU CBOWCTBAMHM U JIPYTHUX.
N3yyenue Qu3MKM BHOCUT OCHOBHOW BKJIaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTHHBI MUpa O0ydarommxcsa, B (GOpMHUPOBAHUE YMEHUN MPUMEHSTH
HAy4YHBIA METOJ] TO3HAHUS MIPH BBHITOJTHEHUU UMH YI€OHBIX HCCIIEIOBAHUMA.

B ocHOBy kypca (usuku s ypoOBHS CpeAHEro oomero oOpa3oBaHUs
NOJIOKEH PAN WAEH, KOTOpPbIE MOYKHO paccMarpuBaTh KaK MPUHIMIB €ro
OCTPOEHHUS.



Hoes yenocmunocmu. B cOOTBETCTBUM C HEW KypC SBJISETCA JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuall U3 BCEX pa3fesioB (DU3MKH, BKIIOYAET KaK
BOTIPOCHI KJIACCUUECKOM, TaK M COBPEMEHHOMN (hU3UKHU.

Hoes cenepanusayuu. B COOTBETCTBUM C HEW Mmarepuan Kypca (U3UKU
o0beaMHEH BOKPYr (Qu3nueckux Teopuil. Benymmm B Kypce sBIsercs
(opMupoBaHuE NPEACTaBICHUNA O CTPYKTYPHBIX YPOBHSIX MaT€pHUM, BEUIECTBE U
noJe.

Hoes eymanumapusayuu. EE€ peanuzanusi mOpeanojarae€T HUCIOIb30BaHUE
T'YMaHUTAPHOTO TOTEHIHala (U3NYECKONM HayKH, OCMBICICHHE CBSI3M Pa3BUTHUS
¢u3ukun Cc pa3BUTHEM oOOIIecTBa, a TaKkKe C MHPOBO33PEHUYECKUMU,
HPABCTBEHHBIMU M 3KOJIOTMYECKUMU IPOOJIEMAMH.

Hoess npuxnaomoit  manpasenennocmu. Kypc ¢dusukum npeamnosaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TEXHHYECKUX U TEXHOJOTHMYECKUX MPUIIOKEHUN
W3YYEHHBIX TEOPUI U 3aKOHOB.

Hoes osxonocuzayuu peanu3yercss MNOCPEACTBOM BBEICHUS JJIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX OKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PAa3BUTUEM TEXHHKU M TEXHOJOTUW, a TakkKe OOCYXICHHS
npo0JIeM pallOHAIBHOTO MPUPOIOIOIb30BAHNS U IKOJIIOTUYECKOM 0€30MacHOCTH.

Crep:KHEBBIMU 3JIEMEHTAMHU Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOIIEro
oOpa3oBaHus SBIAIOTCS (PU3UUECKUEe TeopuH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYpPE MOCTPOCHUS (PU3UYECKON TEOPUHU, POIH (PYHIAMEHTAIBHBIX 3aKOHOB U
IOPUHIIMIIOB B  COBPEMEHHBIX IPEACTABICHUSAX O NPHUPOAE, TIpaHUIAX
OPUMEHUMOCTH TEOPHUH, MJi1 ONUCAaHUS €CTECTBEHHO-HAyYHbIX SIBJICHUH U
IIPOIIECCOB).

CHCTEeMHO-AESITENIbHOCTHBIN MOAX0 B Kypce (U3HKU peallu3yercs Mpexie
BCEro 3a CUET OpraHU3aldd SKCIIEPUMEHTAIBHON JEITeIbHOCTH O00YYaroIIUXCs.
Jlnst  Ga3oBoro ypoBHS Kypca (U3MKA — OTO WCIOJIB30BAHUE CHUCTEMBI
(pOHTANBHBIX KPATKOBPEMEHHBIX JSKCIEPUMEHTOB M JIaDOpaTOpHBIX pPadoT,
KOTOpbIE B MporpammMe 1o ¢usnke oObEIUHEHBI B OOIIMI CNHMCOK YYEHUYECKUX
PAKTUYECKUX paboT. BhIeneHrne B yKa3aHHOM IepedyHe J1abopaTOpHBIX padoT,
OPOBOJUMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBIAETCS YYaCTHUKaMU
00pa30BaTeIbHOrO TpOLEcCa HUCXOJs U3 OCOOCHHOCTEW IUJIaHUPOBAHUS U
ocHamieHus kabunera ¢Gusuku. Ilpu 3TOM oOecmeunBaercss OBIaFcHUE
OOy4YarOIIMMHUCS YMEHUSIMU NPOBOJUTH KOCBEHHBIE H3MEPEHUs, HCCIEIOBAHMS
3aBUCUMOCTEM (PU3MYECKMX BEJIMYMH W IOCTAaHOBKY ONBITOB IO IPOBEPKE
NPEAJIOKEHHBIX THIIOTES.

bonbiioe BHUMaHWE YIENAETCS PEUIEHUI0 PAcYETHBIX M KadyeCTBEHHBIX
3amad. IIpu 3TOM U1l pacyE€THBIX 3a7a4 MPUOPUTETOM SIBJIAIOTCS 3aJa4yM C SIBHO
3a1aHHOM (PU3UYECKOI MOJIENIBIO, MTO3BOJIAIOIINE NPUMEHITh U3YUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 pas3jena Kypca, TaK ¥ WHTEIpUPYsS 3HAHHUS U3
pa3HbIX pa3nenoB. [ KayecTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJlaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NYECKHX SBICHUN M MPOIIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyrolue BbIOOpa (PU3MUECKON MOJenu sl CUTyallud MPaKkTUKO-
OpPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsimu PDPI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOECTICUCHHIO Yy4eOHOro Tipoliecca 0a30BbIi ypOBEHb Kypca
bU3MKHU HA YPOBHE CPEAHETO OOIIEro 00pa3zoBaHusl JOJKEH U3y4aThCsl B YCIOBUIX
OpeIMETHOr0 KaOuHeTa (PU3MKK WJIM B YCIOBHUSX HMHTETPUPOBAHHOIO KaOWHETa
NPEeIMETOB €CTECTBEHHO-HAy4YHOro IMKiIa. B xabuHere (U3MKM OHKHO OBITH
HeoOXoMuMoe JabopaTopHOE O00OpYyIOBaHHWE [Jisi BBIMOJTHEHUS YKa3aHHBIX B
nporpamMme mo Qpu3rMKe YYEHWIECKUX MPAKTUIECKUX PabOT M JEMOHCTPAIMOHHOE
o0opy10BaHKE.

JHlemoHcTpanimonHoe oOopyaoBaHue (GOPMHUPYETCS B COOTBETCTBHM C
NPUHIIUTIOM MHHUMAJIBHOW JOCTAaTOYHOCTH W  OOECIEYMBAET IMOCTAaHOBKY
MEPEUNCICHHBIX B TMporpaMMe MO (U3HKE KIOYEBBIX JEMOHCTPAIM s
UCCIIEIOBAHUSA  HM3Y4YaeMbIX SIBJIEHUH M  TPOILIECCOB, HOMIUPUYECKUX U
(dbyHIaMEHTAbHBIX 3aKOHOB, UX TEXHUYECKUX TMPUMECHEHHI.

JlaGopaTtopHoe 000pydOBaHUE JJIsi YUYEHMUECKHUX MPAKTUYECKUX padoT
dbopMupyeTCs B BUAC TEMAaTHYCCKUX KOMIUIEKTOB M 00ECIIEUYHMBACTCS B pacuere
OJTHOTO KOMIUIEKTa Ha JBYX OOydYamoImuxca. TeMaTHYecKhe KOMILIEKThI
71a00paTOpPHOTrO O0OPYIOBAHUS JIOJDKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUM AHAJIOTOBBIX W ITU(POBBIX MPHUOOPOB, a TAKKE KOMITHBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJI€ LIU(POBBIX J1a0OpATOPHUI.

OCHOBHBIMHU LIENIIMH U3yU€HUs (PU3KUKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHue HHTEpeca M CTPEMJICHUS OOYYAIOMIMXCS K HAyYHOMY
U3YYCHUIO TPUPOJIBI, PA3BUTHE WX HHTEIUICKTYAIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUA O HAYYHOM METOJIe TTO3HAHUS U (popMUpOBaHUE
HCCIIEIOBATEIHCKOT'0 OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PCHHSI KaK pe3yibTaTa HW3YUCHUS
OCHOB CTPOEHMsI MaTepuu U (pyHAaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opmupoBaHne yMmMeHUW OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
bu3HUecKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTeIbCTB;

o (opmupoBaHue mpeACTaBICHUN O ponu (PU3UKH IS Pa3BUTHS APYTHAX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH.

JlocTkeHnue HTUX 1eneid o0ecreurnBaeTcsl pelieHueM CIenyIonuX 3a1ad B

npolecce u3ydeHus Kypca (U3MKH Ha yPOBHE CPEIHEro 00IIero o0pa3oBaHus:



e npuoOpeTeHue  CHUCTEeMbl  3HaHUU 00 oommx  (uU3nUecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHSIX, BKJTFOYAS MEXaHUKY,
MOJICKYJISIDHYIO  (PM3UKY, JJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY H
AIIEMEHTBI aCTPO(DHU3UKH;

e (opMHpOBaHUE YMEHUM TMPUMEHATH TEOPETUUYECKUE 3HAHUS  JJIs
oOBbsicHeHUs (DU3MYECKUX SIBICHUH B TMPUPONE W A TNPUHATHUSA
MMPAKTUYECKUX PELICHHUM B IOBCEHEBHOMU KU3HU,

e OCBOEHHE CIOCOOOB pEUIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJaHHOMN
bu3znueckoil MoOnenblo, 3ajay, MOAPa3yMEBAIOLIUX CAMOCTOSTEIbHOE
co3ganue (pu3nUecKoit MOJICNH, aICKBATHOM YCIIOBHUSM 3aJ1a4H;

e TMOHUMaHHWE (U3MYECKUX OCHOB WU TPHUHIIUIIOB JEUCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIMSHUSA Ha OKPYKAIOLIYIO
cpeny;

e OBJAJCHHE METOJAMHU CAMOCTOSITEIHHOIO IJIAHUPOBAHMS U TMPOBEACHHUS
bu3HUeCKNX HKCIEPUMEHTOB, aHAJIM3a M HMHTEPIpPETAuu UH(POPMAIIHH,
OIPEAEIICHHS] IOCTOBEPHOCTHU MOJIYYEHHOI'O pe3yibTaTa;

e CO3[IJaHUE YCIIOBUI ISl Pa3BUTHUSI YMEHHUM MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOM JEATENBHOCTH.

Ha u3ydenne ¢usuku (0a30BbIid ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
oOpazoBanus oTBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HE/IENIO), B
11 ximacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamMmme 1o (U3UKE TMepeueHb JabopaTOpPHBIX U
OPAKTUYECKUX padOT SBIAETCS PEKOMEHJOBAaHHBIM, YYMTENIb JEJAeT BHIOOP
MpOBeCHUsT JIA0OPaTOPHBIX pPabOT M OMBITOB C YYETOM HHIUBUAYAJTbHBIX
0COOCHHOCTEH 00yJarONUXCHl.



COILEPKAHUE OBYYEHUA
10 KJIACC

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOI'0 NO3HAH U

®usnka — Hayka o mnpuponae. HayuHble mMeTOnbl NMO3HAHUS OKPYKAKOLIETO
mupa. Poib DJKCnepuMeHTa M TEOpUM B MpOLEcCe II03HAHUA IPUPOJBI.
DKCIEepUMEHT B (PUBHKE.

MonenupoBanue (U3MYECKUX SIBJICHUNA M TpoueccoB. HaydHbie rumoresbl.
@dusnuecKre 3aKOHbI U TEOPUM. I'paHMIIBI MPUMEHUMOCTH (U3NYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponp u mecto ¢usuku B (HOPpMUPOBAHUU COBPEMEHHON HAYYHOW KapTHUHBI
MUpa, B PAKTUYECKON AEATEIBHOCTH JIFOJEH.

Jlemoncmpayuu

AHanoroBble MU IHUQPPOBbIE H3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHbBIE
JTATYUKHU.

Pa3gea 2. Mexanuka

Tema 1. Kunemamuka

MexaHnnueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JABUKEHHUS.
Cuctema otcuéra. TpaekTopus.

[Tepemernienne, CKOpOCTh (CpeaHssl CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepUAIIbHOW TOYKHU, HMX MPOCKIIMU HA OCHU CHUCTEMbl KOOpIMHAT.
CrioxeHue nepeMelieHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsIMOJIMHEHHOE ABWXeHue. I 'paduku
3aBUCUMOCTH  KOOPJMHAT, CKOPOCTH, YCKOPE€HHMS, NYyTH U NEPEMEIICHUA
MaTepraabHONW TOYKU OT BPEMEHHU.

CBoboaHoe majzieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuuennoe naBwxeHwe. [[BMKeHHWE  MarepuaJibHOM TOYKHA 1O
OKPY>KHOCTH C MOCTOSHHOU MO MOJAYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEUHAs
ckopocTk. [lepuon u yacrora oOpamienus. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

TexHuueckne YCTpOWCTBA W IMPAKTUYECKOE IIPUMEHEHHE: CIIUJIOMETD,
JBUOKEHUE CHAPSJIOB, LIEMTHBIE U PEMEHHBIE NTEpEIaUn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WLIIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JBHKCHHSL.

[IpeoOpa3zoBanne TBMKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyX€ U B Pa3pEKEHHOM IMPOCTPAHCTBE.

HaGntonenue naBwkeHUs Tena, OpOIIEHHOTO TMOJ YIJOM K TOPU3OHTY U
TOPU3OHTAIBHO.



N3mepenue yckopeHust CBOOOTHOTO IMaICHHUS.

Hanpasnenue ckopocTu pu ABUKEHUHU 110 OKPYKHOCTH.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3ydyeHrne HEpaBHOMEPHOTO ABHXKEHHUS C LIENIbIO ONPEIEIEHUS MTHOBEHHOU
CKOpOCTH.

HUccnenoBanne COOTHOLIECHHS MEXAY NYTSAMH, IPOMACHHBIMU TEJIOM 3a
MIOCJICIOBATENBHBIE PAaBHBIE IPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBW>KEHUH C HAYAJIbHOW CKOPOCTHIO, PABHOUM HYIIIO.

N3yueHue NBUKEHUS LIapUKa B BA3KOW KUIKOCTH.

N3yuyenue nBmxeHus Tena, OpoIeHHOro TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocurenbHOCTH  ['amunes. IlepBeii  3akoH  HerotoHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. IIpunnun cynepno3uuuu cui. Bropoi 3akoH HbroToHa
JUIsL MATEPUAIbHON TOUKHU. Tpernii 3akoH HproTOHA 1151 MaTepUAIbHBIX TOYEK.

3akoH BcemupHoro TtsiaroreHusa. Cumima Tspkectd. IlepBas kocMmudeckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, CKkobxeHus1, kauenus). Cuna tpenusi. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIBKEHUS U cujia TpeHus nokos. KoadgduimeHnt tpeHusl.
Cuia conpoTHUBIIEHUA NPU IBU>)KEHUU TEJa B dKUIKOCTH WUIIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE IBIKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHIBI OTHOCUTEIBHO OCH BpamieHus. llnedo cunbl. YcnoBusd
paBHOBECHS TBEPAOIO TENA.

TexHu4yeckre yCTpOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: MOAIIUITHUKH,
JBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu

SIBneHne nHepUUH.

CpaBHeHME Macc B3aMMOJICHCTBYIOIIMX TEI.

Bropoii 3akon HerotoHna.

N3mepenne cui.

CnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JedhopMaIii.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOIbEME U MAICHUN.

CpaBHEeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

VYcnoBus paBHOBeCHUs TBEPIOTO Tena. Buasl paBHOBECHSI.

Vuyenuueckuii sxcnepumenm, 1abopamoptule pabomaol

N3ydenue aBmxeHus OpycKa Mo HaKJIIOHHOM TIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HMKAIOIIMX B MPYKUHE U
PE3UHOBOM 00pasiie, OT UX AePOpMAIIHH.

HUccnenoBanne yciaoBUM paBHOBECHUS TBEPAOrO TEJA, HUMEIOLIETO OCh
BpAILICHUSL.

Tema 3. 3akonvl cOXpaneHusn 6 Mexanuke

Nmmynbc MarepuanbHOM TOUKH (Teda), CUCTEMBI MaTEpPUAIbHBIX TOYEK.
Nmnynbec cuUilbl U1 U3MEHEHHE HMMITYJIbCa Tela. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE IBMKEHUE.

Pabota criipl. MOIIHOCTE CHIIBL.

Kunernueckass »Heprusi MaTepuasibHOW TOYKW. Teopema 00 H3MEHEHUU
KUHETUYECKOU SHEPIUH.

[ToreHumnanbHas DHEpPrusl. [ToreHumnanbHas DHEPrus yIpyro
nedhopMHpOBaHHON  mpykuHbl.  [loTeHnmManbHas  sHeprus  Tela  BOJIM3HM
MOBEPXHOCTH 3EMIIH.

[lorenuuanbHple W HENOTCHUWAIBHBIE  CHUJIBIL. CBsi3b  paboOTHI
HEMOTCHIUAIBHBIX CWJI C M3MEHEHUEM MEXAHWUYECKOW SHEPTHM CUCTEMBI TEN.
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckre yCTpOMCTBA M NMPAKTHUYECKOE NMPUMEHEHUE: BOIAOMET, KONED,
MPY>KUHHBI MUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBMXKEHUE.

[lepexon noTeHIMATBLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3ydyenne abCONMIOTHO HEYNPYroro yjuapa C TMOMOIIBIO JIBYX OIMHAKOBBIX
HUTSIHBIX MAsSTHUKOB.

UccnenoBanue cBsizu pabOThl CHUJIBI ¢ U3BMEHEHHEM MEXAHUYECKOW DHEPTrUu
TeJla Ha IPUMEpPE PACTSIKEHUS PE3UHOBOIO KI'yTa.

Paznen 3. MoJsiekyasipHast QU3MKa U TEPMOJAMHAMMKA

Tema 1. Ochogbl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYJISIPHO-KUHETHYECKOW TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. uddysua. Xapakrep IBUKEHUS U
B3aMMOJECHCTBHUS YacTHUIL] BeniecTBa. MoOJEnu CTpPOEHHsS Ta30B, >KUAKOCTEH U
TBEPBIX TNl M OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeiei. Macca u
pa3Mepbl Mosiekyil. KonnuectBo BemectBa. [locTtosinaas ABoraapo.

TermmoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana temmneparyp
Llenbcus.



Mopens  unpeanpHOoro raza. OCHOBHOE  ypaBHEHHE  MOJIEKYJISPHO-
KMHETUYECKOW TEOpUM HJealbHOro rasza. AOCONIoTHash TeMmIiepaTypa Kak Mepa
CpedHeW KUHETHMYECKOW SHEPruM TEIUIOBOrO JABMKEHMs vacTull rasza. lllkarma
temrieparyp KensBuna. ['azoBbie 3akoHbBl. YpaBHeHue MenneneeBa—Knanernpona.
3akoH [lanerona. M3omponeccsl B UICAIBHOM Ta3e ¢ MOCTOSHHBIM KOJWYECTBOM
BemiectBa. ['paduueckoe mnpeacTaBieHUuE H3OMPOLECCOB: M30TEpPMa, H30X0pa,
n3obapa.

TexHu4yeckre yCTpOMCTBA M TMPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OmBITBI, JOKA3bIBAIOIINE JHUCKPETHOE CTPOCHUE BemecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COECAUHEHHUIA.

OmnbIThl 110 U PY3UN )KUIKOCTEH U ra30B.

Mopnenb 6pOyHOBCKOTO ABUKEHUSI.

Moguens onbita IlTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aUMOJEHCTBHUS.

Mogenb, MILTIOCTPUPYIOIIAs TPUPOY AaBICHUS ra3a Ha CTEHKH coCyza.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHHUE COCTOSIHUSI HJACAIBHOTO rasa,
U30IPOLECCHI.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

Onpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHAT€ HA OCHOBE WM3MEPEHUI
00bEMa KOMHATHI, JJABJICHUS U TEMIIEPaTypbl BO3AyXa B HEMl.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHHS Pa3pEKEHHOTO
rasa.

Tema 2. Ocroebl mepmoouHamuKu

TepmonnHamuueckass cucreMa. BHyTpeHHAsS dHEpPIrus TEPMOIMHAMUYECKOU
CHUCTEeMBI U crioco0bI €€ n3meHneHnus. KonuuecTBo TerioTel U paboTta. BHyTpeHHssI
SHEpPrusl  OAHOATOMHOIO  HWAEaJbHOro  rasa. Buasl  Temionepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3IyUYCeHHE. Y IeIbHas TEIJIOEMKOCTh BEIIECTBA.
KonnuecTBo TemmoTel npu Temionepenaye.

[Tonsitue 00 aauabatHom tpouecce. I[lepBblii 3aKOH TEPMOJIUHAMUKHU.
[IpumeHnenue mepBOro 3akoHa TEPMOJIMHAMHUKHU K u3orpoieccam. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmonnHamuku. HeoOpatumMocTh poOLIECCOB B IPUPO/IE.

TennoBele  MammHbl.  [IpuHUOMNBL ~ AEWCTBUA — TEIJIOBBIX — MAIIWH.
[IpeoOpa3zoBaHus SHEPruM B TEIUIOBBIX MamuHax. KoddduiueHT mone3Horo
nercTtBus TermmoBord MammHbL [lukn KapHo m ero xosdduimeHT moe3HOro
JNENCTBUA. DKOJIOTMYECKHUE MPOOJIEMBI TEIIOIHEPTETUKH.



TexHudyeckre YCTPONCTBA U MPAKTUYECKOE IMPUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CTOpaHusi, ObITOBON XOJOAUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3MeHeHre BHYTpPEHHEW HSHEpPruM Teja IMPU COBEPIICHUH pPadOThl: BHUIET
npoOKu u3 OYTBUIKK TMOJ] JIEMCTBHEM CXATOTO BO3JyXa, HarpeBaHue 3¢upa B
JaTyHHOU TpyOKe MyTéM TpeHus (BUICOAEMOHCTPAITH ).

N3MeHeHne BHYTpEHHEN SHEPTUH (TeEMIIepaTypbl) Tea NpH TEeIionepeaye.

OnbIT 1Mo anauabaTHOMY pACHIMPEHUI0 BO3AyXa (ONBIT C BO3AYIIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENsI BHYTPEHHEr0 CrOpaHus, PpEaKTUBHOTO
JBUTATETIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabonvl

HN3mepenune yaenbHON TEMI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoonvl

ITapoobOpa3oBanre u KoHIeHcamus. Vcrnapenne u kumneHue. AOGCONIOTHAS H
OTHOCHUTENIbHAsI BJIAXKHOCTh Bo3ayxa. HacwilmeHHbld map. YaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPhl KUTIEHUS OT AaBJICHHUS.

Teépnoe Teno. Kpucranmnuueckue u amopdHbie Tena. AHU30TPOIKS CBONCTB
kpuctamwioB. Kuakue kpuctauibl. CoBpemeHHble Marepuanbl. [lnaBnenune wu
KpUCTaJLIU3aIus. Y aenbpHas TerioTa miasienus. Cyoaumarusi.

VYpaBHeHue TeroBoro 6anaHca.

TexHu4yeckre yCTpOMCTBAa M MNPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJOTHH TMOJYUYEHHUS] COBPEMEHHBIX MaTEpPHalioB, B
TOM YHCJIE HAHOMAaTePUaIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HAaCHIIIEHHBIX MapOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

Cnoco0bl U3MEpPEHUS BIAXKHOCTH.

Halntonenune HarpeBanus U MjiaBjieHUsl KPUCTANIMYECKOTO BEILIECTBA.

JleMOHCTpanus KpUuCTaioB.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3mMepeHne 0THOCUTENBHOM BIIA)KHOCTH BO3yXa.

Pa3znen 4. DinekTpoauHaMuKka
Tema 1. dnexkmpocmamuxa
OnekTpu3auusi Teld. ODJEKTpUYECKHil 3apsan. JBa Buaa 3IEKTPUYECKUX
3apsiioB. [IpOBOMHMKHM, TUANEKTPUKU W TOJYNPOBOJHUKHU. 3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsa.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil aneKTpuyecKuil 3apsi.
Onektpuueckoe rmojie. Hanpsok€HHOCTh — anekTpudeckoro moid.  [IpuHuun



CYINEPIIO3UILIUM BJICKTPUUYECKUX MOoJie. JIMHMKM HANps>KEHHOCTH 3JIEKTPUUYECKOTO
TIOJISL.

PaGora cun  osnektpocrarmueckoro  mons.  [lorenmman.  PasHocThb
NOTEHIUANOB. [IpOBONHMKM W JHMAJIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJE.
JluanekTpuyeckas NpOHULAEMOCTb.

DnekTpoéMKocTh. KonaeHcaTop. DJIeKTpOEMKOCTh MIOCKOT0 KOHAEHCATOPA.
DHeprus 3apsSKEHHOr0 KOHAeHCaTopa.

TexHuuecKkne yCTpPOMCTBA M MPAKTUUYECKOE MPUMEHEHHE: 3JIECKTPOCKOIL,
ANEKTPOMETpP, DJIEKTpOCTaTHUECKas 3allluTa, 3a3eMJICHHE 3JIEKTPONPUOOpOB,
KOHJIEHCATOP, KONIMPOBAJIBHBIN anllapar, CTPYWUHBIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M IPUHIUII IEUCTBUS DIIEKTPOMETPA.

B3aumoperictBrue HadIEKTPU30BAHHBIX TEJ.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEl.

[IpoBOIHUKM B 3IIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

JIM2IIEKTPUKU B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHCAaTopa OT IUIOIIAIH
IJTACTHH, PACCTOSIHUS MEXKIY HUMH U TUAJIEKTPUUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3mepenue 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toxu ¢ paznuunvix cpedax

OJIEKTPUYECKAN TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
Ncrounuku Toka. Cuna toka. I1ocTOSIHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa LEnH.

DJEKTPUUECKOE COMPOTUBICHUE. Y EIbHOE CONPOTHUBJIICHUE BEIIECTBA.
[TocnenoBaTenpHOE, TapaJUIENbHOE, CMEIIAHHOE COEIUHEHUE TTPOBOTHUKOB.

Pabora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomiHOCTb
3JIEKTPUYECKOT O TOKA.

DIIEKTPOABIKYINASI CHJIA M BHYTPEHHEE CONPOTUBICHUE HCTOYHHKA TOKA.
3axon Oma /71 OJIHOM (3aMKHYTOM) 35ieKTpruyeckoi nenu. KopoTkoe 3amMbIkaHHE.

DJIEKTPOHHAs] ~ MPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTUBJICHUSI METAIJIOB OT TeMIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMe. CBOWCTBA ANEKTPOHHBIX ITYYKOB.

[TonynpoBOAHHUKHY. CobcTBenHas U IIpUMECHAas IPOBOAUMOCTD
nonynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lonynpoBogHuKOBBIE IPHOOPHI.

DNEeKTpUUECKU TOK B  pacTBOpaX M  paciuiaBax  3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOUUALNS. DJIEKTPOIH3.



OnexkTpudyeckuid TOK B ra3ax. CaMOCTOSTENbHBIM M HECaAMOCTOSATEIbHBIH
pa3psan. Monuus. [Inazma.

TexHHueckue ycTpoOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETD,
BOJITMETP, pEOCTaT, HCTOYHHKU TOKA, O3JIEKTPOHArpeBaTelibHbIE MpPUOOpHI,
ANIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH AUO/,
TEPMUCTOPBI U (HOTOPE3UCTOPBIL, MOIYIPOBOIHUKOBBII 11O/, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKA U HANIPSIKEHUSI.

3aBUCUMOCTh CONPOTUBIICHUS UWIUHAPUYECKUX NPOBOAHUKOB OT JJIUHBI,
IUTOLIA/IM TTOIIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelaHHOE COEeIMHEHNE TPOBOIHUKOB.

[IpssiMoe wu3MepeHue >IeKTpoABMKYHIeH cuibl. KopoTkoe 3aMblKaHHe
raJIbBAHUYECKOr0 2JIEMEHTA U OLIEHKAa BHYTPEHHET'O CONPOTUBIICHUSI.

3aBUCUMOCTB COIPOTHUBIICHHSI METAJIOB OT TEMIIEPATYpPHI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

NckpoBoii paspsa U IpOBOJAUMOCTb BO31yXA.

OAHOCTOPOHHSSI IPOBOJUMOCTD AUOAA.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomol

N3yyeHue cMEeaHHoro COeJMHEHUSI PE3UCTOPOB.

N3mepenne 3MeKTpOoABMKYIIEH CUJIbI UICTOYHUKA TOKA U €ro BHYTPEHHETO
COIIPOTUBIICHUSL.

Hab6monenue amekTpoiusa.

MesknpeaMeTHbIE CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce oCyHIECTBISETCS C
y4€TOM COAEpKATENbHBIX MEXKIPEIMETHBIX CBSI3€d C KypcaMHM MAaTE€MaTHUKH,
OMoJI0THH, XUMHH, Teorpadi U TEXHOJIOTHH.

Meowxcnpeomemnvie nonsimusi, CBA3aHHBIE C M3YYEHHEM METOJOB HAay4YHOIO
NO3HAHUS: SIBJICHUE, HAy4HbId (akT, rumores3a, (u3MUecKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOIEHNE, SKCIIEPUMEHT, MOJEIINPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelieHHEe CHUCTEMbl YpaBHEHUH, JUHEHHas (QyHKIus,
napaloua, runepoosa, ux rpauKkd U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMH:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIUU HA OCH KOOPJAHUHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexanudeckoe IBIKEHUE B XKMBOW mpupoze, Auddy3usi, ocMoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BHbI TEIUIONEpPEAAUH, TEIIOBOE PABHOBECHE),
AJIEKTPUYECKUE SIBJIICHUS B AKUBOW IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAsI Macca, TEIUIOBBIE CBOMCTBA TBEPJIBIX TEJN, JKUIKOCTEH H



ra3oB, JJICKTPUYECKUE CBOWCTBA METAJIOB, JJIEKTPOJIWUTUYECKAsl TUCCOIMAIINS,
raJibBaHUKa.

l'eoepaghus: BNaxHOCTh BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonoeusn: mpeodOpa3oBaHUE ABMKEHUH C UCIOIB30BAHUEM MEXaHU3MOB,
y4éT TpEHHS B TEXHHUKE, IOAIIUITHUKN, WCIOIb30BAHUE 3aKOHA COXPaHCHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET U Jpyrue), IABUTATENIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJOMUIBHUK, KOHIUIIUOHEDP, TEXHOIOTHH
MIOJTYyYCHHsSI COBPEMEHHBIX MaTepHalioB, B TOM UHCJIE HAHOMATEepUAIOB, U
HAHOTEXHOJIOTHH, SJIEKTPOCTaTHUeCKas 3alluTa, 3a3eMJICHHE DJIEKTPONpPHOOpOB,
KCEPOKC, CTpYHHBIH MIPUHTED, AJIEKTpPOHArpeBaTeIbHbIC puOOopHI,
AIIEKTPOOCBETUTEIBHBIC MPUOOPHI, TaTbBAHUKA.

11 KIJACC

Pasznen 4. DaekTpoauHaMuKka

Tema 3. Macnummnoe none. IneKmpomazHUmMHAA UHOYKYUA

[ToctositHHbIE  MarHuThl.  B3aMMOAEHUCTBHE  TMOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe 1mone. Bektop MarHWTHOM HWHAYKUMM. [IpuHUOMIO Cyneprno3uiuu
MAarHUTHBIX MOJeW. JInHMM mMarHuTHOM WHAYKUMW. KapTuHa JIMHWKA MarHUTHOU
WHJYKIUHU T0JI NOCTOSTHHBIX MAarHUTOB.

MarauTHoe T1I0J€ TPOBOJHMKA C TOKOM. KapTuHa JMHHUI WHIYKIUU
MarHMTHOTO MOJISI JUIMHHOTO MPSAMOro MPOBOJAHUKA U 3aMKHYTOTO KOJIBI[EBOTO
MPOBOJIHMKA, KAaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzaumoaeicTBre mpoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJyJIb U HallpaBJICHUE.

Cuia Jlopenua, €€ MOIyJib U HanpaBiieHUE. J[BUKEHUE 3apSKEHHON YACTHULIbI
B OJIHOPOJTHOM MarHuTHOM nosie. Pabora cuiel JlopeHua.

SBneHne DIIEKTPOMArHUTHOM HMHAYKIMH. [lOTOK BeKkTOpa MarHMTHOM
WHIYKIUUA. OJEKTPOABWKYIIAS CHJIA HWHIAYKIUHU. 3aKOH JJIEKTPOMAarHUTHOMN
unaykuuu dapanes.

BuxpeBoe anektpuueckoe Tmosne. OIEKTPOABMKYIIAs CHJIA WHAYKIHA B
MIPOBOJHUKE, TBMKYIIIEMCS TOCTYNATEIbHO B OAHOPOJIHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NaaykTuBHOCTh.  SIBJ€HHME CAMOMHIYKIIMU. OJEKTPOJABIDKYIIAs  CHUJIA
CaMOMHAYKIIWH.

DHEPrusi MArHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTPOMCTBA M IPAKTUYECKOE MPHUMEHEHUE: IOCTOSHHBIE
MAarHMWThl, 3JIEKTPOMArHUTHI, 3JICKTPOABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHI], UHAYKIITMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MArHUTHBIM ITOJIEM.

JIvHUM MHIYKIIMA MAarHUTHOTO TTOJISI.

B3aumoperictere 1ByX NpOBOAHUKOB C TOKOM.

Cuna Amrnepa.

JerictBue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJINTA.

SIBrIeHHE DIEKTPOMAarHUTHOW HHIYKIUU.

[IpaBuno Jlenna.

3aBUCUMOCTb 3JIEKTPOJBIKYIIEH CHUIIbI MHAYKIMHA OT CKOPOCTH M3MEHEHUS
MAarHMuTHOTO MOTOKA.

SIBneHne CaMOMHIYKIIU Y.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3ydyeHrne MarHuTHOr O 101 KaTYIIKU C TOKOM.

HccnenoBanne neMCTBUSA NOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue SBIEHUS SJIEKTPOMArHUTHON MHIYKIIWH.

Pa3nen S. KoJsieOanust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmMHble KOJ1€OAHUA

Konebarenbnas  cucrema.  CBOOOIHBIE  MEXaHMYECKHE  KoJeOaHUS.
INapmonnyeckue konebanms. [lepmon, wacrora, ammuntyaa u ($aza KoieOaHUH.
[IpyXuHHBINH MasTHUK. MaTeMaTU4eCcKUi MasTHUK. YpaBHEHHE TapMOHUYECKHUX
kosnebanuit. [IpeBpaiiieHre sHepruu NMpy rapMOHUYECKUX KOJIeOaHUSIX.

Konebarensubiit  koHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJIEOAHUS B
UealbHOM KOJe0AaTeIbHOM KOHTYpe. AHAJIOrUs MEXAYy MEXaHUYECKUMH U
ANEKTPOMarHuTHEIMU KoneOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
SHEPrUu B UJ€ATHbHOM KO0JIEOATEIHbHOM KOHTYPE.

[IpencraBienre o 3aTyxarouux KojeOaHusX. BeIHYK€HHbIE MEXaHUYECKUE
koneOanus. PezoHanc. BeiHY)IeHHBIE 2JIEKTPOMArHUTHBIE KOJICOaHMUS.

Ilepemennblii TOK. CHUHYCOMAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOI0 TOKAa. AMIUIMTYJHOE€ W JEHCTBYIOIIEE 3HAUEHUE CHUJIbI TOKA U
HAIPSKEHUS.

Tpancdopmarop. IIpousBoacTBo, nepenaya U NOTPEOJICHUE FNEKTPUUECKOM
SHEPruM. JKOJOTMYECKUE PUCKHU TPU MPOU3BOJCTBE eKTpodHepruu. Kynbrypa
UCITOJIb30BAHUS 3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: SIICKTPUUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TUHHUH JIEKTpOonepeaay.

Jlemoncmpayuu

UccnenoBanne mapaMeTpoB KoieOAaTenbHON CHUCTEMBbl (MIPY>KUHHBIA WM
MaTEeMaTH4YECKUM MasiTHUK ).



Habmonenue 3aryxaromux KojaeOaHu.

HccnenoBanre CBONCTB BBIHYKJICHHBIX KOJICOAHUH.

Habmonenne pe3onanca.

CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUS!.

OcuummiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAPSDKEHUSI OT BPEMEHM) ISl
AIIEKTPOMArHUTHBIX KOJIEOaHMIA.

Pe3onanc mnpu mociieoBaTeIbHOM COEAMHEHUU PE3UCTOpPa, KaTyIIKH
MHYKTUBHOCTH ¥ KOHJIEHCATOPA.

Mopenb JIMHUU JIEKTPOTIEPEIayH.

Vyenuueckuii sxcnepumenm, 1abopamoptule pabomaol

UccnenoBanre 3aBUCUMOCTH NEPUOA MaJbIX KOJeOaHUN rpy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBanne NEpeMEHHOr0 TOKa B LENM W3 IOCIENO0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUsS pacnpocTpaHenus. Ilepuoa. CxkopocThb
pacrpocTpaHeHuss W JuiMHa BOJHBL. [lomepeyHble W MOpPOJOJIBHBIE BOJIHBIL.
Nutepdepentus u audpaxims MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTs 3Byka. Beicora Tona. TeMOp 3ByKa.

DJIEKTPOMATrHUTHBIC BOJHBI. Y CIOBHUS M3YUYCHUS SJIEKTPOMATHUTHBIX BOJIH.
Bzaumuas opuenranus BektopoB E, B, V B anekrpomarautHoii BonHe. CBoMCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPa)K€HUE, MpEeIOMIICHUE, MOIspHu3aus, Tudpakius,
untepdepenius. CKoOpoCTb 3IEKTPOMATHUTHBIX BOJIH.

[[Ixana >MeKTPOMarHUTHBIX BOJIH. [IpuMeHEHHE 3JIEeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMTBI pauOCBSI3U U TeNEeBUACHUS. Paninonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOUIEH CPEIbI.

TexHudyeckre yCTpPOWCTBA M MPAKTHUUECKOE MPUMEHEHHE: MY3bIKaJIbHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBAas JWArHOCTHMKAa B TEXHHKE W MEIWIIMHE, paaap,
paguonpuEMHUK, TEICBU30p, aHTeHHa, Teledon, CBU-meus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoCTpaHEHUE MOMEPEYHBIX U IPOOJIbHBIX BOJIH.

Konebmromieecs Teno Kak HCTOYHHK 3BYKA.

Habmronenue orpakeHust U IpeIOMIICHUSI MEXaHUYECKHUX BOJIH.

Habntonenune nnarepdepenunn u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOI PE30HAHC.

HaGntonenue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYAOU H
YacTOTOU KOJIEOaHUH.



HccnenoBanre  CBOMCTB ~ DJIEKTPOMAarHUTHBIX  BOJIH: OTpaKCHHE,
npesioMIIeHHE, MoNsipu3anus, udpakius, nHTephepeHITs.

Tema 3. Onmuka

l'eomerpuueckas onruka. lIpsmonnHelHOE pacnpoCTpaHEHUWE CBETa B
oaHopoaHou cpexe. Jlyu cBera. ToueuHbld HCTOYHUK CBETA.

OTtpakenue cBeta. 3aKOHBI oTpaxeHusi cBera. [locTpoeHue n3zobpakeHuit B
IUIOCKOM 3€pKaJie.

[Ipenomienue cBera. 3akOoHbI MPETOMIIEHUS CBeTa. AOCOIMIOTHBIN MMOKa3aTelNb
npenomieHus. llomHoe BHyTpeHHee oTpaxeHue. lIpenenbHblii yroa mOJIHOTO
BHYTPEHHET0 OTPAYKEHHUSI.

Hucniepcus ceeta. ClioxHBIN cocTaB Oenoro ceera. LBer.

CobOuparome u pacceuBaroiie JuH3bl. ToHkas muH3a. DoOKycHOe
pacCTOsIHME W ONTHYecKash cuja TOHKOM JuH3bl. [locTpoeHue wn3o0OpakeHuili B
coOuparolux U pacceuBaromux jJuH3ax. Gopmyna TOHKON JHH3BI. YBETUYEHUE,
JaBAEMO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. HWurepdepenims cBera. KorepeHTHblE HCTOYHHKHU.
VYcnoBust HaOMOEHWS MAaKCUMyMOB M MHUHHUMYMOB B UHTEp(EpEHIIMOHHON
KapTHUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX NCTOYHUKOB.

HNudpakus cBera. JudpakuuonHas pemérka. YcCIOBUE HAOIIOICHUS
[JIaBHBIX ~MaKCMMYMOB TIpM NAJE€HWA MOHOXPOMAaTHYECKOr0 CBETa Ha
TUGPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue yCTpOMCTBA M IIPAKTHUYECKOE IIPUMEHEHME: OYKH, JIYIa,
doroamnmnapaT, NPOEKIMOHHBIA amnmapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITHKA, TUPPAKITMOHHAS PEIIETKA, TTOJSIPOUI.

Jemoncmpayuu

[IpsAMonuHEHOE pPACHpPOCTPAHEHUE, OTPAKEHUE M MPEIOMIIEHUE CBETA.
OnTtuyeckre mpruOopBkI.

[TonnHOE BHyTpeHHEE OTpakeHne. Mozellb CBETOBOJA.

HccnenoBanne cBOMCTB N300paKeHUI B JIMH3AX.

Mopenu MuKpockomna, TeJIeCKona.

Habmonenne natepdepeHnn crera.

Habmonenune nudpakiuu cBera.

Habmronenue nucnepcuu cBera.

[TonyueHue ciekTpa ¢ MOMOIIbIO PU3MBI.

[Tonydenne ciekTpa ¢ MOMOIIBLIO TUPPAKIIMOHHON PEIIETKH.

HaOmronenue nonspusanuu cBeTa.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl



N3mepenue nokazarens NpeaoMIICHUS CTEKIIA.
HccnenoBanne cBONCTB N300paKeHUH B JIMH3aX.
HabGmtonenune nucnepcuu cBera.

Pa3znes 6. OcHOBBI ClIEUAJIBLHON TEOPUH OTHOCUTEIbHOCTH
I'panunpl  OpUMEHHMOCTHM  KJIAcCMYeCKOM  MmexaHuku.  [locTynatsel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOXYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DWHILITENHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU M COKpPAIICHUE
JUTHHBI.
DHeprusi 1 UMIYJIbC PENITUBUCTCKON YaCTULIBI.

CBs13b Macchl C 3Heprneﬁ 1 UMITYJIbCOM peHHTHBHCTCKOﬁ YaCTHUIIbI. SHGPFI/IH
ITOKOA.

Paznen 7. KBantoBasi pusnka

Tema 1. dnemenmol K6AHM OGO ONMUKU

®ortonsl. opmyna [Inanka cBsizu 3HEpruu GOTOHA C €ro YaCTOTOM. DHEprus
U UMIyJbC (HOTOHA.

OTtkperTue n uccnenoBanue Gorodddexra. Onwitel A. I'. CroneroBa. 3aKoHBI
dbotoaddexra. YpaBuenue DHIuTeHa 11 Pororddekra. «KpacHas rpaHuna»
dbotoaddekra.

JlaBnenue ceera. OnbiTel I1. H. JIleGenena.

XUMHYECKOE IEUCTBUE CBETA.

TexHu4yeckre YCTpPOWCTBA U NPAKTHUUECKOE MPUMEHEHHUE: (POTOIIEMEHT,
doTongaTumk, coaHeyHas 6atapesi, CBETOAUO/I.

Jlemoncmpayuu

®otord(DHeKT Ha YCTAaHOBKE ¢ IMHKOBOW IJIACTHHOM.

HccnenoBanue 3akoHOB BHELIHEro (poToaddekra.

CBeToauon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pezepdopnia mo paccesHuro 0 -4acTHII.
[Inanerapnas mopenb aroma. [loctynatel bopa. W3nydeHne W TOTJIONIEHUE
(GOTOHOB TpU TMepexojie aToMa C OJHOTO YPOBHS SHEPTHMM Ha JpYyro. Bumsl
criekTpoB. CIEKTp YpOBHEW SHEPrUU aTOMa BOJOPOA.

BonnoBsie cBoiicTBa yactull. Bomusl e bpoitis. KopryckynsipHO-BOJTHOBOM
TyaJIU3M.

CHOHTaHHOE U BBIHYKJICHHOE U3J1y4YCHHE.

TexHu4ecknue yCTPOMCTBA M IPAKTHYECKOE NPUMEHEHME: CIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOI), Ja3ep, KBAHTOBBIN KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

Habnronenue muHeHyaThIX CIEKTPOB U3ITYUYEHHS.

Jlazep.

Vyenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

HaOmronenue TMHENYaTOro CeKkTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIINE CJOKHOCTh CTPOEHMS siapa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuro  cocraBa
paguoakTuBHOTO wU3nydeHus. CBoiictBa anbda-, Oera-, TramMMa-U3ITy4dCHHUS.
BnusiHne paanoakTUBHOCTH HA KUBbBIE OPTaHU3MBI.

OtkpeiTHE TIPOTOHA M HeWTpoHa. HykionHass monens sjapa I'eizenOepra—
NBanenko. 3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbsda-pacnan. ODNEKTpOHHBIM U TO3UTPOHHBIA Oera-pacman. [amma-
U3JIydeHue. 3aKOH PaJuOaKTUBHOIO pacraja.

DHeprusi CBsI3M HYKJIOHOB B sifipe. SnepHbie cuibl. [edekt maccol sapa.

S nepHble peakuuu. JlesieHue u cCUHTE3 SAEP.

Anepusiii peaktop. Tepmosinepubiii cunTe3. [IpobOiieMbl M MEPCHEKTUBHI
SIICPHOM YHEPrE€TUKU. DKOJIOTMYECKUE ACTIEKTHI IAEPHON SHEPTETUKH.

DneMeHTapHble YacTULbl. OTKPBITHE IO3UTPOHA.

MeTtonbl HAOMIOCHUS U PETUCTPALIUN AIIEMEHTAPHBIX YACTHII.

@yH1aMEHTaJIbHbIE B3aUMOAEHCTBUS. EMMHCTBO (pU3NUECKON KAPTUHBI MUPA.

TexHuueckue yCcTpoONCTBA U IMPAKTUYECKOE NPUMEHEHHUE: TO3UMETpP, KaMepa
Bunbcona, simepHblil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CU€TurK MOHU3HUPYIOIINX YACTHIL.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuvl

UccnenoBanue TpekoB 4acTuil (110 TOTOBBIM (hoTorpadusim).

Paspnes 8. DiieMeHTHI ACTPOHOMUM M aCTPOPUMKH

DTarnbl pa3BUTHUS acTpoHOMUU. [IprKiIasHOe U MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3Bénnoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHUJIUMOE
JIBIDKEHHE.

ComnHeunas cucreMa.

Comuue. ConHeuHass akTUBHOCThb. M cTounuk sHeprum ConHUA W 3BE3N.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. [[narpamMma «CHEKTpasibHBIM Kiacc —
CBETUMOCTB». 3BE3/bI TJIABHOM IIOCJIEIOBATEIHPHOCTH. 3aBUCHMOCTh «Macca —
CBETHUMOCTb» ISl 3BE3]l TJIABHOW IOCIIEIOBATEIBHOCTH. BHYyTpeHHee cTpoeHue



3B€31. COBpEeMEHHbBIE MPEACTABICHUS O MPOUCXOXKAEHUU U 3BoionuMU CoJiHIa U
3BE3]1. DTambl )KU3HHU 3BE3I.

Muneunbiii I[lyts — nHama I'anaktuka. Ilonoxkenue u nBuwkeHue CoyiHIIA B
lNanmaktrke. Tunel ranaktuk. Paguoranaktuky u kBa3zapel. YEpHbIE IBIPBI B sAApax
rajaKkTHK.

Bcenennas. Pacimmpenne Beenennoit. 3akon Xa06ma. Pazberanue rajiakTuk.
Teopust bonbmioro B3peiBa. PenukToBoe n3nydeHue.

Macumrabnas crpyktypa Beenennoil. Meraranakruka.

Hepeménnrlie npobsieMbl aCTpOHOMUMU.

Vuenuueckue nabnooenus

HaOmronennsi HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAaHUEM KOMITbIOTEPHBIX
MPWIOKEHUM NI ONpe/eleHUs MOJI0KEHUsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be311s1 CEBEPHOrO MOMYIIAPUS U SIPKUE 3BE3MBL.

Hab6monenus B Teneckon JIyHsl, uranet, Miednoro [1ytw.

O6o0maroiee NOBTOpPeHUE

Ponr ¢u3uku W acTpOHOMUHM B DKOHOMHUYECKOWM, TEXHOJIOTUYECKOM,
COLIMAJILHOM M ATUYECKOM cepax NesTeTbHOCTH YelIOBeKa, POjb U MEeCTO (PU3UKH
U aCTPOHOMHUU B COBPEMEHHOM HAyYHOH KapTUHE MHpPA, POJb PU3NUECKON TEOPUHU
B (OpMUpPOBAaHMM TPEACTABICHUN O (PU3NUECKON KapTUHE MHpaA, MECTO
dbu3nYecKor KapTUHBI MUpa B OOIIEM PsIIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
NPEACTABIECHUNA O IPUPO/IE.

MexknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHsa B 11 kiacce ocyiecTBisercs ¢
Y4ETOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MAaTE€MaTHUKH,
OMOJI0THH, XUMHH, Teorpadn U TEXHOJIOTUH.

Mesxcnpeomemnvie nonsamus, CBSI3aHHbIE C U3YYEHHUEM METOJIOB HAay4YHOTO
MO3HAHUS: SIBJICHUE, HAy4YHbIH (pakT, rumore3a, (pU3MYECKas BEIMYMHA, 3aKOH,
Teopusi, HaOJII0IeHNE, SKCIIEPUMEHT, MOJISTUPOBaHUE, MOJICIIb, U3MEPEHHE.

Mamemamuxa: pelieHHE CUCTEMBbl YpPaBHEHHI, TPUTOHOMETPUYECKHUE
GYHKIIUU: CUHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXIECTBO, BEKTOPBI M HMX MPOEKIWH HA OCHU KOOPAMHAT, CIIOKEHHE BEKTOPOB,
NPOU3BOJHBIE BJIEMEHTapHbIX (YHKIMM, TpU3HAKU TOJ00MS TPEYroJbHUKOB,
oTpeieNieHHE TUIOMIAIN TUTIOCKUX QPUTyp v 00bEMa Ted.

buonocus: »nekTpudeckue SIBICHUS B KUBOM TMpUpOJie, KojieOaTelbHbIC
JIBW)KEHUS B )KMBOW MPUPOJIC, ONTUUYECKUE SIBIICHUS B KMUBOM MPUPOJE, EUCTBUE
paauanyy Ha )KUBBIE OPraHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsI CTPYKTYpa TBEPABIX
TeN, MEXaHW3Mbl O0Opa30BaHMs KPUCTAUTMUECKOW PEMIETKH, CIEKTPATbHBIN
aHaJu3.



l'eocpagpusi:  marHuTHBIE TIONIOCA 3€MJIM, 3alleKU MArHUTHBIX PV,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, ITPEACKa3aHUE 3eMJICTPSCEHUM.

Texnonocusa: JNVHUM DSJIEKTPONEpENady, TEHEpPATOpP MNEPEMEHHOTO TOKa,
3JIEKTPOJABUIATENIb, WHAYKLIMOHHAS II€Yb, pafap, PaauONPUEMHUK, TEIEBU3O0D,
anteHHa, TteinedoH, CBY-meub, MPOEKIIMOHHBIN amnmapar, BOJOKOHHAS OINTHKA,
conHeyHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHMUA

OcBoenne yueOHoOro mpenMera «®dusmka» Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBaHus (0a30BbI YPOBEHB) JOIKHO OOECIEUUTh JTOCTHUKEHUE CIICTYIOIINX
JMYHOCTHBIX, METAMIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JINUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YNIBTAThl OCBOCHUS YueOHOTo npeameTra «PU3uKay JOJKHBI
OTpakaTb T'OTOBHOCTh M CIOCOOHOCTh OOYYarOUIMXCA PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEH TMO3UIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpMEHTAIlU{, TO3UTHUBHBIX BHYTPEHHUX  YOEXIEHUH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM I[EHHOCTSIM POCCHICKOTO OOIIECTBa, PaCHIMPEHHE >KU3HEHHOTO
ONbITAa U OMNbBITA JIEITEILHOCTH B MPOLIECCE PEaTM3allii OCHOBHBIX HAIPABICHUU
BOCIUTATEIbHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpasKIaHCKOro BOCIMTAHUA:

c(hOpMHPOBAHHOCTH TPAKIAHCKOHN MO3UIIMUA 00YUaIOIIErocs KaK aKTUBHOTO H
OTBETCTBEHHOI'O WJIEHA POCCUICKOro OOIIECTBA;

NPUHSATUE  TPATUIMOHHBIX  OOIIEYEIIOBEUECKUX T'YMAHUCTUYECKUX U
JNEMOKpPAaTUYECKUX LIEHHOCTEN;

FOTOBHOCTh BECTH COBMECTHYIO JIESATEIIBHOCTh B MHTEpPECAX IPaXJaHCKOIO
o01IeCcTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE B3aUMOJIEVCTBOBATh C COLMAIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
uX QYHKIIUSIMU U HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JESATEIBHOCTH;

2) NIaTPHOTHUYECKOT0 BOCTIMTAHMUS:

c(hOpMHPOBAHHOCTh pOCCUICKOIN IpaK1aHCKOMN UJEHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHKECHUSIM
pPOCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHNS :

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W MPUHUMATh OCO3HAHHBIE PEIICHWS,
OPHEHTUPYACH HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHCIIE B
NEATENbHOCTH YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIAJ]a B IOCTPOEHUE YCTOMUHUBOrO OY1yIIEro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIKOUAs ICTETUKY HAYYHOTO TBOPYECTBA,
npucyuiero GuU3n4ecKoil Hayke;



5) TpyA0BOr0 BOCTIMTAHUSI:

UHTEpEC K pa3IMyHbIM cdepaM MNpoPecCHOHAIBHONU AESTENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKOM U TEXHUKOMN, YMEHHE COBEPIIIaTh OCO3HAHHBIN BHIOOD
Oynymiei mpodeccun U peaanu30BbIBaTh COOCTBEHHBIC )KU3HECHHBIEC IJIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO M caMOOOpa30BaHUIO B 00JIaCTH
(Gbu3KMKU Ha TPOTSKEHUHU BCEU KU3HH,

6) 3K0JIOrM4ecKOro BOCIIUTAHNS

c(hOpMUPOBAHHOCTb JKOJOTMUYECKOM KYJIBTYpPbl, OCO3HaHUE TJIOOATHLHOTO
XapakTepa PKOJIOTHUECKUX MpodieM;

IJIAHUPOBAHUE U OCYILECTBIEHHUE JCUCTBUM B OKPYKAIOIIEH Cpele HA OCHOBE
3HAHUS LEJIeH YCTOWUYNBOIO Pa3BUTHS YEIIOBEYECTBA;

pacuidpeHue OmbITa JEATeTbHOCTH JKOJOTMUYECKONW HalpaBIEHHOCTH Ha
OCHOBE UMEIOIIMNXCA 3HaHUH 1o (PU3uKe;

7) HEHHOCTH HAYYHOI'0 TIO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS PU3NUECKON HAYKH;

OCO3HAaHHE LEHHOCTH HAy4YHON [EATEIbHOCTH, T'OTOBHOCTh B IPOLIECCE
U3ydeHus: (U3MKH  OCYIICCTBISATH  NPOEKTHYIO U HUCCIENOBATEIHCKYIO
NEeATebHOCTh UHANBUIYAIIBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
baszoBble jlornuecKkue 1eicTBUA:
CaMOCTOSATENTLHO  (OPMYJNIHMpPOBAaTH W AKTyalIM3UPOBaTh  MPOOIIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;
OMPENENATh IEJU JIeITEIbHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUU HX
JOCTHKEHUS;
BBISIBIISITh  3aKOHOMEPHOCTH W MPOTUBOPEYMSI B  PaccMaTpUBAEMbIX
(bU3HIECKUX SIBIICHUSX;
pa3pabaThiBaTh IJIaH PEIICHHUs] TPOOJEeMbl C y4ETOM aHajlu3a MMEIOLIUXCS
MaTepUaJbHbIX U HEMATEPUATIbHBIX PECYPCOB;
BHOCUTb KOPPEKTUBHI B JIEATEIIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YIHTATOB
LEJSIM, OIIEHUBATh PUCKH MOCIEACTBUMN NESITENbHOCTH;
KOOPJMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSX  PEaJIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH KU3HEHHBIX MTPOOIIEM.
basoBble ucciaenoBare/ibCKHe AeHCTBHSA
BJIQJIETh HAYYHOU TEPMHUHOJIOTHUEH, KIFOYEBHIMU MOHATHUAMH M METOIaMHU
bu3znuecKon HAyKU;



BJIAJICTh HaBBIKAMHU Y4EOHO-UCCIIEA0BATEIIBCKOW U MTPOCKTHOM JIEATEILHOCTH
B o0jactu (pU3MKH, CTIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY ITOUCKY
METOJIOB pElIeHUs 3a7ad (U3HUECKOTO COJEepKaHUs, MPUMEHEHHUIO Pa3TUYHBIX
METOJIOB TTO3HAHWSI,;

BJIQJCTh BHJAMH JCATCIBHOCTH TIO TIOJIYYCHHIO HOBOTO 3HAHHS, €r0
UHTEpIpEeTallii, MPeoOpa3oBaHUI0 M TPUMEHEHUI0 B PA3JIMYHBIX y4eOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3/IaHNN YUYE€OHBIX MTPOEKTOB B 00JaCTH (DU3HKHU;

BBISIBIISITh TIPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyallM3MpPOBATh 3a/1ady,
BBIJIBUTATh THUIIOTE3y €€ peIleHUs, HaXOAWTh apryMEHTHI IS JIOKa3aTelIbCTBa
CBOUX YTBEP)KIICHMIA, 3a/1aBaTh TapaMeTPhl U KPUTEPUHU PEIICHNUS;

AHAM3UPOBATh TIONYYCHHBIC B XOJE PEIICHUS 3aJa4dl  Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (HOpPMYJIHPOBATh COOCTBEHHBIC 3aJauyd B 00pa30BaTEIHHOU
JESTENHHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3UKHY;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHHBATh IPHUOOPETEHHBIN OTIBIT;

yMeTh TICPEHOCHTHh 3HaHUS 1O (HU3UKEe B MPAKTHYECKYIO 001acTh
KU3ZHENEATEITbHOCTH,

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC WJICH, MIPEJIaraTh OPUTHHAIBHBIC TTOIXOBI ¥ PEIICHUS;

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE ATbTEPHATUBHBIC PEIICHHSI.

PabGora ¢ undopmanmei:

BJIAJICTh HAaBBIKAMU TOJydeHUs WH(pOpMaIuu (U3HIEeCKOro COACpKaHUS U3
WUCTOYHUKOB pa3HBIX THUIIOB, CAaMOCTOSATEIBLHO OCYIISCTBIATh ITOWCK, aHaJM3,
CUCTEMAaTH3alMI0 ¥ WHTEPIPETANNI0 WHPOPMAIUU PAa3INYHBIX BHIOB U (POpM
IPEICTaBIICHNS;

OIICHUBATh JOCTOBEPHOCTH HH(OPMAITUH;

UCIIONIb30BaTh  CpeACTBA HMH(POPMAIMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJIOTHIA B PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX M OPTaHU3AIMOHHBIX
3a1a9 ¢ CcOOMIoJieHHeM TpeOOBaHUN HProHOMHUKH, TEXHUKH O€30IacHOCTH,
TUTHCHBI, PECypcOCOCpEeKCHHsS, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OPMaIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PM3MUYECKOTO COACpXKAHUS B pa3jMYHBIX (dopMarax ¢
y4€TOM Ha3Ha4YCHHS WH()OPMAITUU U TIEIEBOU ayIUTOPHH, BHIOUpasi ONTUMAIBLHYIO
dbopMy TIpeICTaBICHUS U BU3yaJTU3AITHH.

KoMMyHHKaTHBHbBIE YHHBEpPCAJbHbIE Y4eOHbIe TelCTBUS:
OCYIIECTBIIATH OOIICHUE HA YPOKaX (PU3HKHU U BO BHEYPOUHOU JCATEIBHOCTH;
pacmo3HaBaTh MPEANOCHUIKM  KOH(MIUKTHBIX CUTyallMd W  CMAT4YaTh
KOH()JTUKTHI;



Pa3BEPHYTO M JIOTMYHO H3J1ararb CBOK TOYKY 3PEHHUS C HCHOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

MMOHUMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON W WHIUBUIYAITBHOU
padoThI;

BBIOMpAaTh TEMATUKY U METOJbl COBMECTHBIX JEHUCTBUN C Y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KaKI0TO WICHA KOJUIEKTUBA;

MIPUHUMATh I1€TM  COBMECTHOW  JEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPAWHHUPOBATh JEHUCTBUS MO €€ JOCTHKEHUIO: COCTABIATH IUIAH JCHCTBUH,
pacrpenensaTh poid C Y4E€TOM MHEHUM YYaCTHUKOB, OOCYXIAaTh PE3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBAaTh KAa4€CTBO CBOErO BKJIAaJa M KaXXJOr0 YYaCTHHKA KOMaHIbl B
001U pe3yJbTaT Mo pa3pad0TaHHBIM KPUTEPUSIM;

IpemjiaraTb HOBBIE MPOEKThI, OLEHWBATh HJIEU C TMO3UIMA HOBU3HBI,
OPUTMHAIILHOCTH, MPAKTUYECKOW 3HAUYMMOCTH;

OCYLIECTBIIATh IMO3UTUBHOE CTPATErMYECKOE MOBEAECHUE B Pa3IUYHbBIX
CUTYyalUsX, IPOSIBISATh TBOPUECTBO U BOOOpaKEHUE, OBITh HHUIIUATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranuzanus:

CaMOCTOSITETTLHO OCYIIECTBIISATh MO3HABATEIBHYIO NIEATEILHOCTh B 00JAacTH
GU3MKH W acCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYITUPOBATH
COOCTBCHHBIC 3a]1aUH;

CaMOCTOSITEJILHO COCTABJISITH IUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3a/1a4, TUTaH BBIMOJTHEHUS MPAKTUYECKON PabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MTPEANOUYTEHUI;

JaBaTh OLICHKY HOBBIM CUTYaIlUsM;

pacHIMpATh paMKH Y4eOHOr0 MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOUYTECHUA;

JieNiaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBAaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHNUE;

OLICHMBATh MPUOOPETEHHBIN OMBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JPYIULIMU B 00JacTH
(u3KMKHU, TOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbI HHTEJJICKT:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIbHOCTbD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LENSIM;

BJIQJCTh HABBIKAMHU  TIO3HABAaTEIbHOW  pEQUIEKCUU KaK  OCO3HAHUSA
COBEpIIAEMbIX JIEUCTBHM M MBICIUTENbHBIX MPOLECCOB, WX pE3yJbTaTOB U
OCHOBAHUI;

UCIIONIb30BaTh MPUEMBI pedIIeKCUH ISl OLIEHKH CUTYaIllH, BEIOOpa BEPHOTO
penieHus;



YMETh OIICHUBAaTh PHUCKHM W CBOCBPEMEHHO IPUHUMATH PEHICHUS IO HX
CHIDKCHHUIO;

IPUHAMATh MOTHBBI M apTyMEHTBl JPYrUX MpPH aHAIW3e PE3yIbTaToB
NeSTENHHOCTH;

NPUHUMATH ce0s, TOHUMAas CBOM HEJIOCTATKU M JIOCTOMHCTRA,;

IPUHUMATh MOTHBBI M apryMEHTBl JPYrdX TpH aHAIN3E PE3yIbTaTOB
NEeATEeITbHOCTH;

NpHU3HABATh CBOE MIPABO M MPABO APYTHX HA OIMINOKH.

B mporecce q0oCTKEHHUS JTMYHOCTHBIX PE3YJIBTATOB OCBOCHHUS TPOTPAMMBI
no ¢u3MKe 1 YPOBHA CcpeaHero ooOmero oOpa3oBaHUA Yy OOYyYarOITUXCS
COBEPIIICHCTBYETCS AMOITMOHAJILHBIN HUHTEJUICKT, IIPEANOJIararomnui
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUSl, BKJIIOUYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE SMOILIMOHAJIBHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTHsI COOCTBEHHOM SMOIIMOHAIBHOM c(ephl,
OBITH YBEPEHHBIM B ce0€;

caMOpeTyJIUPOBaHUs, BKIIOUYAIONMIETO CAMOKOHTPOJb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTHPOBATHCS K
AMOITMOHAJIBLHBIM U3MEHECHHSIM U MIPOSIBISATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIINH, BKIIOUYAIOMIECH CTPEMIICHHE K JOCTIDKCHUIO TIEH |
yCIeXy, ONTUMHU3M, WHUIIMATUBHOCTH, YMEHHE JCHCTBOBATH HMCXOMSl W3 CBOUX
BO3MOKHOCTEM;

AMITaTHH, BKJIIOYAOIIEH CTIOCOOHOCTh IMOHUMATh 3MOIMOHAIBHOE COCTOSHUE
IPYTUX, YYUTBIBATH €r0 TIPU OCYIIECTBICHWW OOMIEHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M COTIEPSKUBAHUIO;

COITMATbHBIX HaBBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTH BBICTPANBATh OTHOIIICHUS
C APYTUMU JIOJIBMH, 3a00TUTHCS, POSBIIATH HHTEPEC U pa3periaTh KOH(QIUKTHL.

HNPEIMETHBIE PE3YJIBTATHI

K xonmy obyuenuss B 10 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPUMEPAX POJb U MeCTO (PU3MKU B (POPMUPOBAHHUU
COBPEMEHHOW HAayYHOW KAapTHUHbI MHUpPa, B PA3BUTUHU COBPEMEHHOW TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKON eI TEIIbHOCTH JIHOJIEH;

YUUTBIBATh TPAHULBl NPUMEHEHUS H3YyYEHHBIX (PU3MUYECKUX MOJENeil:
MaTepHualibHasi TOUKa, MHEpIaIbHasl cUCTeMa OTcuéra, a0CONIOTHO TBEPIOE TEIIO,
WJICaJIbHBIN ra3, MOJEIHU CTPOCHHUS Ia30B, XKUIAKOCTEHM U TBEPIABIX TEN, TOYCUHBIN
ANEKTPUUYECKUI 3apsij NpU PELICHUH PU3NYECKUX 3a]1ay;

pacno3HaBaTh (QpU3NYECKHE SIBIEHUS (MPOLECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJIIPHO-KUHETUYECKON TEOPHUHM CTPOCHHMS BEIIECTBA U



ANIEKTPOJMHAMUKHA:  PAaBHOMEPHOE ¥  PABHOYCKOPEHHOE  MPSIMOJIUHEHHOE
IBU)KEHUE, CBOOOAHOE MAJeHUE TeJ, ABW)KEHHWE 110 OKPY)KHOCTH, HHepLus,
B3auMozielicTBre Tel, Tuddy3us, OpPOyHOBCKOE TBIKCHHUE, CTPOCHUE JKHUJIKOCTEH
U TBEPBIX TEI, U3MEHEHUE 00BhEMA TeN PU HarpeBaHUU (OXJIAXKIEHHUH ), TEIIOBOE
paBHOBEcHE, UCTHApeHUE, KOHJEHCAIWs, IJIaBICHHE, KPUCTAJUTH3AIMs, KUICHHE,
BJIQXKHOCTb BO3/1yXa, MOBBIILIEHUE JaBJICHUS ra3a Mpu €ro HarpeBaHUU B 3aKPbITOM
cocyzne, CBSI3b MEXIy [apaMeTpaMd COCTOSHHUSL Ta3a B  H30MpoIleccax,
AIIEKTpU3aLUs TEJl, B3aNMOACHCTBHE 3aps/IOB;

OIKCHIBAaTh MEXAHWYECKOE IBWKEHHE, WCIONB3Yys (pU3MUecKre BETUYHHBI:
KOOp/JMHATA, IyTh, IEpPEMEIEHUE, CKOPOCTh, YCKOpEHHE, Macca Tena, CHia,
UMIYJIbC TeJa, KHHETHYECKas SHEprus, MOTEHIMalbHas SHEPrHs, MeXaHH4ecKas
paboTa, MexaHHMYeCKas MOIIHOCTb, TPHU OMHCAHWU TPABUIBHO TPAKTOBATH
(U3NYECKUl CMBICI HCIHOJb3YEMBIX BEJIMYMH, UX OOO3HAYEHUS W EIUHMIIBI,
HaXoAUThb (OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUUYHMHY C JAPYTUMHU
BEIMYNHAMU;

ONKCHIBAaTh M3y4YEHHBIC TEIUIOBBIE CBOICTBA TEI W TEIUIOBHIC SBIICHUS,
UCNONb3ysl (U3NYECKHWE BEIMYMHBL: JABJICHUE Tas3a, TeMIeparypa, CpeaHss
KUHETUYECKasi SHEPrUsl XaOTUYECKOTO JABM)KCHUS MOJIEKYJI, CpEIHEKBaIpaTUYHasI
CKOPOCTh MOJIEKYJ, KOJIMWYECTBO TEIUIOTHI, BHYTPEHHSS SHeprus, pabora rasa,
KOO(QPUIIMEHT TOJE3HOTO JCHCTBUS TEIUIOBOTO JIBUTATeNsl; TPU OMUCAHUH
IOPaBUJIBHO TPAKTOBAaTh (U3NYECKUH CMBICI MCIONb3YEMbIX BEIMYUH, HX
0003HAUYEHUS W EOUHUIIBI, HAXOIUTh (OPMYJbl, CBS3BIBAIOLIUE JIAHHYIO
(GU3NIECKyI0 BEIMYUHY C APYTUMHU BETHUNHAM;

OIKCHIBATh U3yUEHHBIC PJIEKTPUUECKHUE CBOMCTBA BEIIECTBA U IIEKTPUUECKUE
SBJIEHUS (IPOLIECCHI), UCIONIB3Ysl (PU3NYECKUE BEJTUUMHBI: 3JIEKTPUUECKUN 3aps,
AJIEKTPUYECKOE T0JIe, HANPSXKEHHOCTD IOJISA, MOTEHLIHA, Pa3HOCTh MOTEHINAJIOB;
Opyd OMNHCAHUM TMPABWIBHO TPAaKTOBaTh (DU3MUECKUNW CMBICT HUCIOIb3YEMBIX
BEIMYMH, WX OOO3HAYCHHS W EAWHUIIBI; YKa3bIBaTh (DOPMYIBI, CBS3BIBAIOIINE
JaHHYIO (PU3MYECKYIO BEIUUHUHY C IPYTMMH BETMUMHAMU;

aHAJIM3UPOBaTh (PU3MYECKHE MPOLIECCHl U SBICHHS, HUCIONb3Yys (U3HUECKUE
3aKOHBI U MPUHLMUIIBL: 3aKOH BceMupHOro tsarotenus, |, |1 u 11l 3akonsr HetoToHa,
3aKOH COXpaHEHWs MEXaHWYECKOM DJHEpPruM, 3aKOH COXPAaHEHUS HMIIYJIbCa,
OPUHLMUIT CYNEPHO3ULMHM CHUJI, NPUHIUI PAaBHONPABUS HHEPLUUAIBHBIX CHCTEM
OTCYETa, MOJEKYISIPHO-KMHETUYECKYI0 TEOPHIO CTPOCHHUS BEIIECTBa, Ta30BbIE
3aKOHBI, CBSI3b CPEIHEH KMHETHUYECKON SHEPTUU TEIUIOBOTO IBHIKEHUS MOJEKYI C
aOCOJIIOTHOM TeMIIepaTypoM, NEepBbId 3aKOH TEPMOAMHAMUKH, 3aKOH COXPaHEHMUsI
AIIEKTPUYECKOro 3apsna, 3akoH Kynona, mpu 3TOM pasiauyaTh CJIOBECHYIO
(GOopMyITUPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE M YCIIOBUsS (TpaHUIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TMPHUHIUIIBI JEHCTBUS  MAaIllMH, NPUOOPOB U
TEXHUYECKUX YCTPOMNCTB; pa3inyaTh YCIOBUS WX 0€30MACHOr0 MCIOJb30BaHUS B
TOBCEIHEBHOM KU3HU;

BBITIOJIHATh JKCIEPUMEHTHI 10 HCCIEIOBAHUIO (U3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUN, MPU STOM
dbopmynupoBath mpoOJeMy/3amady W THUIOTE3y Y4eOHOro HSKCIIEpUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIOKEHHOTO OOOPYIOBaHUSA, MPOBOAUTH OMBIT M
bopMyIUpPOBaTh BHIBOJIBL;

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUsT (PU3NUECKUX BEIUYUH, TPU
ATOM BBIOMPATh ONTHUMAJBHBINA CHOCOO HM3MEPEHUs W HMCIOJb30BaTh M3BECTHHIC
METO/Ibl OLIEHKHU IOTPEITHOCTEN U3MEPEHHUI;

UCCJIE0BaTh  3aBUCUMOCTH  MEXAy  (U3MUYECKUMH  BEJIMUYUHAMHU  C
UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHHM, MPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
dbukcupoBaTh PE3YNbTATHl TMOJYYEHHOW 3aBUCUMOCTH (DM3UYECKUX BEIMYMH B
BUJIE TAOIUIT U TpaUKOB, IE€TaTh BEIBOMBI IO pe3yIbTaTaM UCCIIECIOBAHNS,

coOJro1aTh MpaBuia 0e30MacHOro TpyAa MPU MPOBEACHUU UCCIEAOBAaHUN B
paMKax y4eOHOro OHKCIIEPUMEHTa, Y4eOHO-UCCIIEeOBATEIbCKOH U MPOEKTHOM
JIESTENHHOCTA C MCIOIB30BAHUEM H3MEPUTENBHBIX YCTPONCTB U JaOOPATOPHOTO
000py10BaHUS;

pemarb pacy€THhle 3aJaud C SIBHO 3aJaHHOM (UM3MYECKOW MOJENbIO,
UCTIOJNB3Ysl (PU3MUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAIN3a YCJIOBHS 3a/1auu
BBIOWpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3UUYECKHE BEIUYMHBI U (POPMYIIHI,
HEOOXOouMBbIE I €€ pEeIlIeHUs], MPOBOAUTh PACUEThl U OLEHUBATHh PEATbHOCTH
MOJIYYEHHOI'0 3HAaUeHUs (PU3NUECKON BETUYUHBI;

pelaTh Ka4eCTBEHHbIE 3a/1a4: BBICTPAUBATD JIOTHYECKH HEMPOTUBOPEUUBYIO
LEMOYKY pacCyXIECHUM C OMOpON Ha HU3yYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
busznueckue sIBICHMUS;

UCIIONIb30BaTh ~ TPU  PEIICHMH  Y4eOHBIX  3ajJlady  COBPEMECHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIMH
U TIPEJICTaBIICHUs YIeOHONW W HAYyYHO-TIOMYJISIPHOW MH(OpMAIIUY, TTOYICHHOW U3
Pa3JIMYHBIX UICTOYHUKOB, KPUTUYECKU aHAJIU3UPOBATH MOIYy4aeMyl0 UH()OpMaIHIo;

NPUBOJIUTH MPUMEPHI BKJIAJAa POCCUUCKUX U 3apyOEXKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE TMPOIIECCOB OKPYXAIOIIET0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHON >KU3HU
JUTsl obecriedeHus: 6€30MacHOCTU MpU OOpaleHUU ¢ MPUOOpPaMU U TEXHUUYECKUMU
YCTPONCTBAMHU, ISl COXPAHEHUS 37I0POBBS M COOJIOJEHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAIOLIEH CPEIE;



paboTtaTh B TpyNme C BBHINOJHEHUEM Pa3JIMYHBIX COIHAIBHBIX POJIEH,
IJIAaHUPOBaTh paboTy TPYIIBI, pPAIMOHAIBLHO PACHPEACNATh OO0S3aHHOCTH U
IUITAHUPOBATh AEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUSIX, aJICKBATHO OLICHUBATH
BKJIQJ] KQXJI0TO U3 YYaCTHUKOB TPYIIIILI B PEIIEHUE PACCMAaTPUBAEMOI TPOOIEMBI.

K konny obOyuenus B 11 kJjacce npeaMeTHble pe3ysibTaTbl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh ChOPMHUPOBAHHOCTD Y OO YIAOITUXCS YMEHHM:

JEMOHCTPUPOBATh Ha IpUMEpax poJib U MeCTO (pu3uku B (HOPMUPOBAHUH
COBPEMEHHOW HAaYYHOW KApTHUHBI MHUpPA, B PA3BUTUHU COBPEMEHHOW TEXHUKHU H
TEXHOJIOTHM, B IPAKTUYECKOM EATEIBHOCTH JIOACH, LEJTOCTHOCTh M E€IUHCTBO
¢bu3nUecKoil KapTUHBI MUPA;

YYUTBIBATh TPAHMUIBI TPUMEHCHHS M3YYCHHBIX (PU3UUYCCKUX MOJICIICH:
TOYEYHBIN JIEKTPUUECKUIN 3apsl, Ty4 CBETa, TOUECYHbIA UCTOYHUK CBETA, Si/ICpHAs
MOJICJIb aTOMa, HYKJIOHHAs MOJelb aTOMHOTO siipa TMPH PEIICHUH (PU3MUIECKUX
3aj1ad4;

pacmo3HaBaTh (PU3NUYECKHE SIBICHUS (MPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB DJICKTPOJMHAMUKHN U KBAHTOBOW (DU3UKU: SIEKTPUUECKAs TPOBOAUMOCT,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JIEHUCTBHUS TOKA, B3aUMOJCHCTBHUE
MAarHuTOB, JJICKTPOMAarHUTHAas WHAYKLMS, JEUCTBME MATrHUTHOTO TOJISI Ha
MPOBOJHUK C TOKOM M JBIKYIIMUCS 3apsii, AJEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPAMOJMHEWHOE PACIpPOCTPAHCHUE CBETA, OTPAXKEHUE, MPEIOMIICHUE,
uHTepdepeHnusa, audpakuus ¢ I[OJsApU3alus CBeTa, JUCIEPCHs CBETa,
dotoanekTpuaeckuii dpdekt (porodaddekT), cBeTOBOE NaBiIeHNE, BOSHUKHOBEHUE
JMHEWNYaTOro CIEKTpa aromMa BOAOPOJA, €CTECTBEHHAas M HCKYCCTBEHHAas

PalMOaKTUBHOCTb;
ONKCHIBATh W3YYEHHBIE CBOMCTBA BeIIECTBA (AJIEKTPUUYECKHE, MATrHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTb  pPa3jIMYHbIX  Ccped) U

ANIEKTPOMArHUTHBIC SIBICHUS (TIPOIIECCHI), WCTONB3Yysl (DU3UYECKUE BEITMYUHBI:
ANEKTPUUECKUI 3apsjl, cUjia TOKA, JIEKTPUUYECKOE HAMPSKEHUE, DJIEKTPUUYECKOE
CONMPOTHUBJIECHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOJBIKYINAs cuiia, paboTa Toka,
UHIYKIHUST MarHUTHOrO mojsi, cuia Ammepa, cwia JlopeHila, MHIYKTUBHOCTb
KATYIIKW, SHEPrusl 3JIEKTPUYECKOr0 U MArHUTHOTO IMOJeH, MEepHoJl M YacToTa
KoseOaHuii B KoJiebaTeNbHOM KOHTYpe, 3apsii M cuila TOKa B Ipolecce
TapMOHUYECKUX DJIEKTPOMArHUTHBIX KoJeOaHuil, (POKYCHOE pacCTOsSHUE U
ONTUYECKAsl CWJa JIMH3bI, NPU OMNUCAHUM MPABWIBHO TPAKTOBATh (DU3NUYECKUU
CMBICI UCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYECHUS U EIMHUIIBI, YKa3bIBaTh
dbopMyIbl, CBA3BIBAIOUIME JIAaHHYIO (QU3UYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;

OMKUCHIBATh HW3YUYECHHBbIE KBAHTOBBIC SIBJICHUS M TMPOLECCH, HUCIONb3Ys
bu3nYecKre BEIMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U



4acTOTa CBETa, SHEPTUs U UMITYJIbC (OTOHA, IEPUOJT TIOTypacIiaga, SHEPTHS CBI3U
aTOMHBIX SiZIep, TPU OIMUCAHWU TPABUIBHO TPAKTOBaTh (PUIUYECKUA CMBICT
UCTIONIb3YEeMbIX BEIIMYMH, WX OOO3HAYEHHUS M €IWHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONINE JAHHYI0 (U3WYECKYI0 BEIWYWHY C JPYTHUMH BEIHMYWHAMU,
BBIYHCIISATH 3HAYCHUE (DU3NICCKON BEITMYUHEI;

AHAM3UPOBATH (PU3UUYECKHUE TPOIECChl U SIBIICHUS, UCIONB3YsS (Pu3nyecKue
3aKOHBI W MPUHIUTIEL: 3aKOH OMa, 3aKOHBI TOCTIEA0BATEILHOTO U MapauIeTbHOTO
COCIMHEHUS TPOBOMHUKOB, 3aKoH Jxoymns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOU
WHAYKITMH, 3aKOH MPSIMOJIMHEHHOTO pacpOCTPAHCHHS CBETA, 3aKOHBI OTPaKCHHUS
CBETa, 3aKOHBI IMPEJIOMJICHUS CBETa, ypaBHeHUE DuHIITEHHa mis Qororddekra,
3aKOH COXPAaHECHHS DHEPTUH, 3aKOH COXPAHCHHsI MMITYJIbCa, 3aKOH COXPaHEHUS
ANEKTPUUECKOTO 3apsjia, 3aKOH COXPAHEHHWS MAacCOBOI'0 YHCIA, TOCTynaThl bopa,
3aKOH PAaIMOAKTUBHOIO pacmajia, Mpy 3TOM pa3inyaTh CIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYECKOE BBIPAKEHHWE U YCJIOBHS (TpaHUIBI, 00JIACTH)
IPUMEHUMOCTH,

OTIpEISNISITh HATIPABICHUE BEKTOPA UHIYKIIMA MAaTHUTHOTO TTOJIS TPOBOTHUAKA
C TOKOM, cuJjIbl AMmnepa u cuibl Jlopenna;

CTPOUTh W OIKCHIBATh H300paKEHHE, CO3/1aBAEMOE IUIOCKUM 3€pKalioM,
TOHKOM JIMH3O0M;

BBITIOJTHATH DKCIEPUMEHTBI TI0 HCCIECIOBAaHUI0 (U3UYECKUX SBICHUUW W
IPOLIECCOB C MCIOJb30BAaHUEM TNPSIMBIX M KOCBEHHBIX M3MEPEHHUI: TpPHU STOM
dbopmynupoBath TpoOJeMy/3agady M THIOTE3y Y4eOHOro IKCIICPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIIOKEHHOTO OOOPYIOBaHHWS, MPOBOAUTH OIBIT M
dbopMyIUpPOBATh BHIBOJIBL;

OCYUIIECTBIIAThH MPSAMbIE U KOCBEHHBIE MU3MEPEHUS (PU3UYECKUX BEIUYUH, TIPU
ATOM BBIOMPATh ONTHUMAIBHBIN CMOCOO M3MEPEHUS M WCIOJIb30BaTh W3BECTHHIC
METOBI OLIEHKH ITOIPEIIHOCTEN H3MEPEHN;

UCCIICIOBATh 3aBUCUMOCTH (PU3WYECKMX BEIUYMH C HCIIOJIH30BAHUEM
OpSIMBIX HU3MEPEHHIl: TMpPU HSTOM KOHCTPYHUPOBATh YCTaHOBKY, (DUKCHUPOBATH
pEe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYWH B BHUIE TAOIUIl U
rpaduKoB, AeTaTh BRIBOABI IO pe3yabTaTaM UCCIICIOBAHNS,

coOr01aTh MpaBuiia 0€30MacHOro TpyAa MpHU MPOBEACHUU HUCCIEAOBAHUI B
paMKax y4eOHOTO OHKCIIEPUMEHTa, Y4eOHO-UCCIIEeIOBATEIbCKON W MPOEKTHOU
NESTENHHOCTA C WCIOIB30BAHUEM H3MEPUTENBHBIX YCTPONCTB U JaOOPATOPHOTO
000py1I0BaHUS;

pemarb pacu€THhle 3a7aud C SIBHO 3aJaHHOM (U3MYECKOW MOJENblo,
UCTIONB3Ysl (PU3MUECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAIN3a YCJIOBHS 3a/1auu
BBIOWpATh (PU3UYECKYIO MOJEIb, BBIJACIATh (PU3NUYECKUE BEIUYUHBI U (POPMYIIHI,



HEeOoOXo/IUMbIe NIl €€ pelleHUs, POBOAUTh PAaCUYEThl M OIIEHUBATH PEATbHOCTH
HOJIYYEHHOr0 3HaUY€HUs! PU3NUYECKOIN BETMUNHBI;

peniaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIEMOYKY PACCYXICHUW C OINOpPOM Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbu3ndecKue sIBJICHNUS;

UCMOJb30BaTh  MpPU  pPEUIeHMH  y4eOHBIX  3aJa4  COBpPEMEHHbBIE
UH(POPMAIIMOHHBIE TEXHOJIOTUHU ISl TIOUCKA, CTPYKTYPUPOBAHUSI, MHTEPIPETALIIH
U TpEeJCTaBlIeHUs y4eOHOM UM HAy4YHO-NIOMYJSpHOU MH(OpMaLUHU, MOIYYEHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJTM3UPOBATH MOIYyYaeMyr0 HH(OPMALIHIO;

OOBSCHATh MPUHLMIBI JEHCTBUS MallUH, OPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCIOBUA UX OE€30MACHOIO HUCIIONb30BAaHUS B IMOBCEIHEBHOM
KU3HU;

OPUBOAUTH MPUMEPHI BKJIaJJa POCCUICKUX U 3apYOESKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHME MPOLIECCOB OKPYKAIOLIErO0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHMS IO (PU3MKE B MOBCEIHEBHOW KU3HU
U1 obecriedeHust 0€30I1aCHOCTU IIPU OOpalleHUH ¢ MpUOOpaMy U TEXHUYECKUMU
YCTPOWCTBAMHU, JUIsI COXPAHEHUS 3/I0pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOIMYECKOIr0
MOBEJICHUS B OKPYKAIOIIEH CPELIE;

paboTaTh B TpyINIle C BBIIOJHEHWEM PAa3IUYHbIX COLMAJIBHBIX pPOJIEH,
IUIAaHUPOBATh pabOTy TpYyMIbl, PALUOHAIBHO paCHpPEeAesaTh OO0A3aHHOCTU MU
IUIAHUPOBATh JIE€ATEIBHOCTh B HECTAHAAPTHBIX CUTYalHsAX, aJl€KBaTHO OLIEHHUBAThH
BKJIAJl K&KJIOTO U3 YYACTHUKOB IPYIIIHI B PELIEHUE PACCMATPUBAEMOI IPOOJIEMBI.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB u TeM uugpoBbie
Ne ni/m P KonTpoasnbie  IIpakTnueckue (1upp )
NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypchbl
Paznen 1. PU3UKA U METO/JAbI HAYUYHOI'O ITO3HAHUS
bu6nuorexa [IOK
1.1 ®u3nKa U METOJIbl HAYYHOTO TO3HAHHUS 2 httos:/m.edsoo.ru/7fA1bf72
Hroro o pazgeny 2
Paznen 2. MEXAHUKA
bubmuorexa [IOK
21 Kunematitka > https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
22 Auaniia ! https://m.eds00.ru/7f41bf72
bubmuorexa [IOK
2.3 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Hroro no pazueny 18
Pa3nen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYIISIPHO-KMHETUYECKOM 9 1 bubnuoreka [IOK
' TEOpHU https://m.eds00.ru/7f41bf72
bu6nmoreka [IOK
32 OCHOBBI TEpMOAHHAMHKI1 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEIIECTBA. 5 bu6nunorexa LIOK

@Da30BbIe NEPEXOIBI

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

Hroro no pazueny 24
Paznen 4. DJIEKTPOAUHAMUKA
bubmuorexa [IOK

4.1 DIeKTpoCTaTHIA 10 https://m.edso0.ru/7f41bf72
42 [TocTosiHHbIN MeKTpUYeCKUil TOK. TokU B 12 bubnunorexa [IOK

' Pa3IMYHBIX Cpeax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 22

PesepBHoe Bpems 2

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB u TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Paznen 1. 9JIEKTPOANHAMUKA
MarunuTtHOoe noje. IeKTpOMarHiuTHast bu6mmoreka [IOK
11 11 1 3
WHIYKUUS https://m.edso0.ru/7f41c97c
Hroro no pazueny 11
Pa3nen 2. KOJIEBAHUSI U BOJTHbBI
21 MexaHu4eCKHUE U JIEKTPOMAarHuTHbBIE 9 1 bu6muoreka [IOK
' Kosiebanust https://m.edsoo.ru/7f41c97c
99 MexaHu4yeckre U IeKTPOMarHUTHbIE 5 1 bu6nuorexa LIOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢c
bu6moreka [IOK
2. 1
3 Onrriia 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI cTIeIIMATIBHON TEOPUH 4 1 bu6mmoreka [IOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97¢
Htoro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuotexa [JOK
41 DJIeMEHTHI KBAHTOBOW ONTHKHU 6 httos://m.edsoo.ru/7f41c97¢
4.2 CrpoeHue aToMa 4 bubnuorexa LIOK



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

4.3 AToMHOE SpO 5

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

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢

Wroro no pazneny 15

Pasnea S. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3IUKHU

5.1 DneMeHThl aCTPOHOMHUU U aCTPOPU3UKU 7

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7

Pa3nea 6. OBOBIIAIOIIEE IOBTOPEHHUE

but6mmoreka [IOK
6.1 Obobuaiousee nopTopente 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PezepBHOoe Bpemsi 3

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68



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




HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Kosn4yecTBo 4acoB DJIeKTPOHHbIE

Ne Hara uudposBbie

Tema ypoka Kontpoabnbie | IlpakTnueckue
n/n Bcero u3yuyeHusi | oOpa3zoBaTeibHbIE

padoThbI padoTsI
pecypchl

du3nka — Hayka o oze.

1 H: HHBIG MIe{T(})]K bl H(I)IEII::HI?SI 1 bubmmorexa [JOK

ya A 01.09.2023 | https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIETO MUpa
Poinb u MecTo ¢puzuku B

5 (hOopMUPOBaHUN COBPEMEHHOM 1 bubnnorexa [IOK
Hay4yHOW KapTHUHBI MUDA, B 05.09.2023 | https://m.edsoo.ru/ff0c33e6
MPAKTHYECKON AeSITENFHOCTH JTIOICH
MexaHudeckoe OBUKEHUE.

3 OTHOCHTEIBHOCTHh MEXaHUYECKOTO 1 bubnuoreka [IOK
newxkenus. [lepemenienue, CKOpOCTb, 08.09.2023 | https://m.edsoo.ru/ff0c3508
YCKOpEHHUe

4 PaBHOMEpHOE TIPSIMOJIMHEHOE 1 bubnmoreka [JOK
IBIDKEHUE 12.09.2023 | https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpPEHHOE NPSAMOJIUHENHOE 1 bubnuorexa [IOK
JIBIJKCHHE 15.09.2023 | https://m.edsoo.ru/ff0c372e

5 CBoOoaHOE majieHre. Y CKopeHue 1 bubmuorexa [IOK
CBOOOIHOIO IaJEHUS 19.09.2023 | https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOe ABUKEHUE.

7 JIBrm>keHne MaTepuaabHON TOUYKH 10 1 bubmorexa LOK

P 22.09.2023 = https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [Tpunuun otHocutensHoCTH ["anmuies. 1 bubmuoteka [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HHepuuaibHble CUCTEMBI OTCUETA. 26.09.2023 |  https://m.edsoo.ru/ffOc3be8
Ilepseriit 3akoH HproToHA
Macca tena. Cuina. [lpunnun
9 CyNEPIO3ULMH cWI. BTopoii 3aKkoH brbmorexa LIOK
. 29.09.2023 | https://m.edsoo.ru/ff0c3be8
HeroToHa 117151 MaTepuanbHON TOYKU

10 Tpetwuii 3akon HeroToHa y1st bubnunorexa LIOK
MaTepUaIbHBIX TOUEK 03.10.2023 | https://m.edsoo.ru/ffOc3be8
3aKkoH BCeMHUPHOTO TsAroteHus. Cuna

11 TsokecTH. [lepBast kocMuueckas bubamorera LIOK

06.10.2023 | https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnnoreka [IOK
Tena 10.10.2023 | https://m.edsoo.ru/ff0Oc3el8
Cuna tpenus. Korpdument tpenus.

13 Cuna CEHpOTI/IBHCI?I/Iq:I l']I-[pI/I I[BI/IE(GHI/II/I bubmorexa LIOK

13.10.2023 | https://m.edsoo.ru/ffOc3f76
TeJa B KUJIKOCTH WU Ta3e
[locTynarensHoe U BpaliaTeabHOE

14 JBUKEHHE a0COIOTHO TBEPAOTO Tea. bu6mmorexka [IOK
Mowment cuibl. [Inedo cunbl. YcnoBus 17.10.2023 | https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEIA
Nmmynsc MmaTepualbHON TOYKH,

15 CHCTEMBI MaTEPUAJIBHBIX TOYEK. bubnnorexa [IOK
Nmnynbe cuibl. 3aKOH COXpaHeHUs 20.10.2023 | https://m.edsoo.ru/ff0c43d6
umnyibsca. PeakTiuBHOE ABMXEHUE
PaboTta u MOLITHOCTB CHIIBI.

16 Kunernueckas sneprus bu6muoteka LIOK
MaTepualbHOW ToukH. Teopema 00 24.10.2023 | https://m.edsoo.ru/ff0c4502
W3MEHEHUU KUHETUYECKOW SYHEPTUU

17 [ToreHuunanbpHast SHEPTUSL. bubmuoteka [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTeHnmManbHAsE SHEPTHS YIIPYTO
nedopMupoBaHHOM MPY>KUHEI.
[TorennuanpHas SHEPTHs TeNa BOIU3U
MOBEPXHOCTH 3eMITN

27.10.2023

https://m.edsoo.ru/ffOc461a

18

[ToTeHIMaIbHBIC U HETIOTCHIIMAIBHBIC
cuibl. CBsI3b pabOTHI
HCMMOTCHIINAJIBHBIX CHUJI C USMCHCHUCM
MeXaHUYEeCKOU OHEPruu CUCTEMBbI TCII.
3aK0H COXpaHEHUS MEXaHUYECKOM
SHEPTUU

07.11.2023

bubmuorexa [IOK
https://m.edsoo.ru/ff0c478c

19

20

JlaGoparopnas pabota
«HccrnenoBanue cBsi3u pabOTHI CUIIBI C
M3MEHEHHEM MEeXaHMYECKOW YHEPTUu
TeJa Ha IPUMEpE pacTKEHUS
PE3UHOBOTO KI'yTa

KonTponbHas pabota no teme
«Kunemaruka. Jlunamuka. 3aKOHbBI
COXpPaHEHHs B MEXaHUKE»

10.11.2023

14.11.2023

bubnuorexa [IOK
https://m.edsoo.ru/ffOc4b74

21

OcHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKON Teopru. bpoyHOBCKOE
newkenue. Auddysus

17.11.2023

butmmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep ABUKEHUS U
B3aMMOJEHCTBUS YaCTHUL] BEILIECTBA.
Monenu cTpoeHus Ta30B, KUAKOCTEN
U TBEPIBIX TEN

21.11.2023

23

Macca monexyn. Konuuectso
BeniecTBa. [locrossHHas ABoraapo

24.11.2023

24

TemnoBoe paBHOBecue. TemnepaTypa
u e€ u3mepenue. [llkana remneparyp

28.11.2023



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Lenscus

Uneanvusiii raz B MKT. OcHOBHOE

bubmuorexa [IOK

25 ypaBHeHue MKT 01.12.2023 | https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMrepaTtypa Kak Mepa

26 cpeaHel KHHeTUYECKOW YHEPTHH bubnmoreka [JOK
JBUKEHHSI MOJIEKYJ. Y paBHEHUE 05.12.2023 | https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeipona

27 3akon JlanbToHa. ["a30BbIe 3aKOHBI 08.12.2023
JlabopaTtopHnas pabota

28 «HccnenoBanne 3aBUCHMOCTH MEXAY
napaMeTpamMu COCTOSIHUSI 12.12.2023
pa3pekeHHOTO raza»

29 Nzonporieccrl B uaeanibHOM ra3e u ux bubmuorexa [IOK
rpaduyecKoe mpeICTaBICHHE 15.12.2023 |  https://m.edsoo.ru/ff0c570e
BuyTtpenHssa sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U

30 crocoObl e€ u3meHenus. Konruectso bubnmoreka [JOK
TETJIOTHI U paboTa. BHyTpeHHss 19.12.2023 | https://m.edsoo.ru/ff0c5952
SHEPIUs OJJHOATOMHOTO UEaIHLHOTO
rasa

31 Buael Tenionepenaun brbmmorexa LIOK

22.12.2023 = https://m.edsoo.ru/ff0c5c36
VY aenpHast TEIUIOEMKOCTh BELIECTBA.

32 KonnuecTBo TemnoTsl mpu bu6muoteka LIOK
Teruionepenaye. AanadbaTHbIii 29.12.2023 = https://m.edsoo.ru/ff0c5c36
porecc

33 [lepBbIit 3aKOH TEPMOAMHAMUKH U €T0 bubmuorexa [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

NPUMEHEHHE K H30IPOLIEccaM 09.01.2024 | https://m.edsoo.ru/ffOc5efc
HeobpatumocTs mpoiieccoB B
34 npu g e. Bropoit I;aII(IOH bubmmorexa [IOK
PHPOJLE. BTOP 12.01.2024 | https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHU
35 [Tpuniun aeiicteus u KITJ[ TermoBoit bubnmoreka [JOK
MaIluHbI 16.01.2024 | https://m.edsoo.ru/ff0c600a
36 Huxn Kapro u ero KIT/T 10.01.2024
37 DKoJ0ru4ecKre mpooIeMbl
TEIIOIHEPTETUKI 23.01.2024
38 O6o6mmarommii ypok «MoJeKysipHast bubnnoreka [IOK
¢uzuka. OCHOBBI TEPMOIMHAMUKIY 26.01.2024 | https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme
39 «Monexysipaas ¢puszuka. OCHOBBI bubmorexa LIOK
YIp ' 30.01.2024 | https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapoobpazoBaHue U KOHACHCAIHS. bu6mmoteka LIOK
HcnapeHue u KuneHue 02.02.2024 | https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAs U OTHOCUTENIbHAS
41 BJIAJKHOCTh BO31yxa. HackieHHbIi bubmorera [JOK
AR H 06.02.2024 | https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrannuueckue u
amopdHbIe Tea. AHU3OTPOIIHUS
42 CBOMCTB KpHcTauioB. Kuakue bubmorexa LIOK
' 09.02.2024 | https://m.edsoo.ru/ff0c65f0
Kkpuctaybl. CoBpeMEHHbIE
MaTepHUAIBI
[InaBneHue 1 KpUCTAIIU3AIINS.
43 VY aenpHas TEIUIOTA IJIABICHUS bubmmorexa LIOK
' 13.02.2024 | https://m.edsoo.ru/ff0c6708

Cyb6mumarnmst



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

bubmuorexa [IOK

44
¥paBHeiie TeIoBoro bazanca 16.02.2024 | https://m.edsoo.ru/ff0c6820
DnekTpu3anus Tell. DINeKTPUICCKU
45 3apsa. JIBa BUlIa SJIEKTPUUECKUX bubmorera [IOK
PAA. A P 20.02.2024 | https://m.edsoo.ru/ffOc6bcc
3apsIoB
[TpoBOIHMKH, TUAICKTPUKH H
46 H(l:JI OBOJIHMKH 3a1f§H COXpaHCHHUS bubmmorexa [OK
YHPOBOA ' P 27.02.2024 |  https://m.edsoo.ru/ffOc6bce
ANEKTPUIECKOTO 3apsaa
B3aumopencTsue 3apsioB. 3aKOH
47 Kynona. Toyeunblil 2IeKTpUICCKUI bubmorera [JOK
‘ ' P 01.03.2024 | https://m.edsoo.ru/ffOc6ce4
3apsi
Hampsx€HHOCTB 2JIEKTPUYECKOTO
48 nosist. [IpuHuun cynepnosunun bubnnoreka [IOK
JIEKTPUYECKUX MoJeH. JInauu 05.03.2024 | https://m.edsoo.ru/ff0c6df2
HANPSHKEHHOCTH
Pabota cuit 37eKTpOCTaTUYECKOTO
49 nosst. [lorennuan. PazHocth bubmorexa HOK
) ' 12.03.2024 | https://m.edsoo.ru/ff0c6f00
MTOTCHITUAJIOB
[TpoBOTHUKY M TUAJIEKTPUKH B
50 I-)JIpeKT I([)CTaTHtIeHCKOM HZIjIe bubmmorexa [OK
P ) 15.03.2024 | https://m.edsoo.ru/ff0c7018
Jmsnexkrpudeckasi MpOHUIIAEMOCTh
.. bubnuorexa [JOK
1 .K
> Duextpoéurocts. Korercarop 19.03.2024 | https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTD IITIOCKOTO
52 KOHJICHCATOpa. DHEPrUs 3apsHKEHHOTO bubmorexa HOK
pa. JHEP P 22.03.2024 https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
JlabopaTtopHast pabota "U3mepenue
33 .
ANEKTPOEMKOCTH KOHAeHcaTopa" 05.04.2024



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

54

[IpyuHIMn AEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMMPOBAJILHOTO
anmapara, CTpyMHOI0 IIpUHTEpa.
DneKTpocTaTHUeCcKas 3alluTa.
3azemiieHHe AIIEKTPONPUOOPOB

09.04.2024

55

DNEKTPUUYECKUN TOK, YCIOBHUS €TO
cyuiectBoBaHus. [IoCTOSHHBIN TOK.
Cuna toka. Hanpsixenue.
Conportusnenue. 3akoH Oma 1ist
y4acTKa Lenu

12.04.2024

56

57

[TocnenoBarensHOE, MapajieNsHOE,
CMEIIaHHOE COeIUHEHUE
npoBoJHUKOB. JlabopaTopHas paboTa
«M3ydyeHne cMenIaHHOrO COeTMHEHUS
PE3UCTOPOBY

PaboTa 1 MOITHOCTH IEKTPHUUECKOTO
Toka. 3akoH Jlxoyns-Jlenna

0.5

16.04.2024

19.04.2024

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c74f0

bubnuoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 11 MOJIHOM (3aMKHYTOI)
anekTpuueckon nenu. Koporkoe
3ambikanue. JlaboparopHas padota
«M3mepenne 3/1C nctounuka Toka u
€r0 BHYTPEHHETO COIIPOTUBIICHUS

0.5

23.04.2024

butmmoreka [JOK
https://m.edsoo.ru/ffOc7ae0

59

DNEeKTpOHHAs MPOBOJIUMOCTD TBEPABIX
METaJUIOB. 3aBUCUMOCTb
COMPOTHUBIICHUSI METAJIJIOB OT
Temieparypbl. CBEpXIIPOBOAUMOCTh

26.04.2024

60

DNEeKTPUYECKHUM TOK B BAKyyMe.
CBoiiCTBA JIEKTPOHHBIX MMYYKOB

30.04.2024

61

[TorympoBOIHUKH, X COOCTBEHHAS U

but6mmoreka [IOK



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

npuMecHast IPoBOAMMOCTh. CBOMCTBA 03.05.2024 | https://m.edsoo.ru/ffOc84ae
p—n-niepexona.
[TomympoBOTHUKOBEIE TPUOOPHI
DNEeKTPUUECKUN TOK B pACTBOpaX U

62 pacIuiaBax 3JIEKTPOJIUTOB. 1 bubnuorexa [IOK
DNEKTPONTUTHYECKAST JUCCOLIUAIIMS. 07.05.2024 | https://m.edsoo.ru/ff0c82ba
DIIeKTPOIN3
DNEeKTpUYECKHU TOK B raszax.

63 CaMocCTOsATENbHBIN U 1 bubmuorexa [IOK
HECaMOCTOSTEIBHBIA pa3psi/l. 10.05.2024 | https://m.edsoo.ru/ff0c84ae
Mounnus. [Inazma
DnexTpudeckue IpudOpsI U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnnorexa [IOK
npuMmenenue. [IpaBuna TexHuKu 14.05.2024 | https://m.edsoo.ru/ffOc86fc
0€30MacHOCTH

65 O0600marommii ypok 1 bu6nunorexa [IOK
«INEKTPOIUHAMHKA» 17.05.2024 | https://m.edsoo.ru/ff0c88be
KonTponbHas pabota mo Teme

66 «2Qnekrpocraruka. [loctosHHbII 1 bubnmoreka [JOK
ANEKTpUIEeCKUi TOK. TokM B 21.05.2024 = https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX Cperax»

67 PesepBHblii ypok. KonTposbHas 1 bubnunorexa [IOK
pabora 1o Teme "DIeKTpouHaMHKa" 24.05.2024 = https://m.edsoo.ru/ff0c8c56

68 PeseprubIil ypok. O6o06maronuii ypok 1 bubnmnoreka [JOK
o reMaM 10 knacca 24.05.2024 | https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudgposbie
w/n Tema ypoka Beero Kontpoabubie | IlpakTuueckue u3yveHus oBpazoBaTeIbHEIe
padoTbI padoThI
pecypchbl
[TocTosTHHBIE MarHUTHI B KX

1 B3auMoO/ieicTBUE. MarHUTHOE TOJIE. 1 bubmuorexa [JOK
BexTop MarHuTHON MHAYKITUH. 04.09.2023 | https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW MHIYKIUU
MarnuTHO€ 1moJjie TPOBOHUKA C

5 TokoM. OnbIT DpcTena. 1 but6mmoreka [IOK
BiaumoseiicTBre POBOTHUKOB C 06.09.2023 | https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas pabota «/3yuenue 1 1 bu6muorexa LIOK
MAarHUTHOTO TTOJISI KATYIITKH ¢ TOKOM)) 11.09.2023 = https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS Ha
MPOBOJIHUK ¢ TOKOM. Cuiia AMmriepa.

4 JlaGopatopHas pabota 1 1 bubmmorexa [LIOK
«Hccnenosanue neicTBus 13.09.2023 | https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM»

DneKkTpoMarHuTHas uHAyKus. [lotok
BEKTOpa MarHUTHOM MHAyKIuu. DJ1C

5 . 1
WHAYKIIAA. 3aKOH DJICKTPOMArHUTHOM 18.09.2023
nHaykiuu Oapanes
JlelicTBHE MAarHUTHOTO I10JIs Ha

6 JBIKYLIYIOCS 3apsyKEHHYIO YacTHILY. 1 Bubmmorexa LIOK

20.09.2023 | https://m.edsoo.ru/ff0c9df4

Cuna Jlopenma. PaGoTa cubl



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

Jlopenua

JlaboparopHas paboTa
«HccnenoBanue sSBICHUS
AJIEKTPOMATHUTHOW MHTYKIIHK)

25.09.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NHnykTuBHOCTS. SIBIIEHUE

camonHaykiuu. DJ1C caMOMHIYKITUH.

DHeprusi MarHUTHOT'O NOJISl KaTyILIKU
C TOKOM. DJIEKTPOMAarHuTHOE I10J1€

27.09.2023

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpoucTsa U ux
IIPUMEHEHHE: TIOCTOSIHHBIE MarHUTHI,
3JIEKTPOMArHMTHI, JIEKTPOJBUTATENb,
YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHLI,
MHIYKIUOHHAs I1eYb

02.10.2023

10

O606maromuit ypok «MarautHoe
moJie. DJICKTPOMArHUTHAS WHIYKITHSDY

04.10.2023

bub6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

12

KonrponsHas pabota o teme
«MarsuuTHoe moie.
DJIEKTPOMAarHuTHask MHIAYKIUS»

CB0OOIHBIE MEXAHUYECKHE
Kosebanus. ['apMoHnUYecKue
KojeOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHuH.
[IpeBpatienue sHepruu

09.10.2023

11.10.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

bub6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTopHnasi pabota
«HccnenoBaHue 3aBUCUMOCTH
Meproja MallbIX KoeOaHuil rpy3a Ha
HUTH OT AJTUHBI HUTH U MAcChl TPy3a»

16.10.2023

14

KonebarenbHubiit koHTYp. CBOOOIHBIE

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

OJICKTPOMAariuTHBIC KoyieOaHus B
nacajibHOM KoJie0aTeIbHOM KOHTYpE€.
Ananorus MCKAY MCXaHUYCCKUMU U
QJICKTPOMAruiuTHBIMHU KOJIEOaHUSIMU

18.10.2023

15

®opmyna Tomcona. 3akoH
COXPAHEHHS DHEPTUU B UI€ATTBHOM
Kosie0aTeTbHOM KOHTYpE

23.10.2023

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencraBienue o 3aTyxaromux
KonebaHusX. BoiHyX/1eHHbIE
MeXaHu4eckue kKosebanus. Pe3onanc.
BbIHYXI€HHBIE 2JIEKTPOMAarHUTHBIE
KoJIeOaHMsI

25.10.2023

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennslil Tok. CuHyCcOUAAIBHBIN
IEpEMEHHBIN TOK. MOITHOCTH
MIEPEMEHHOI0 TOKa. AMIUIUTYTHOE U
JICUCTBYIONIEE 3HAYCHHUE CUIIbI TOKA U
HaNpsHKEHUS

06.11.2023

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpanchopmarop. [Iponssoactao,
nepenayda v norpedieHue
JJIEKTPUYIECKON SHEPTUU

08.11.2023

19

YCTpOUCTBO U IPaKTUYECKOE
IIPUMEHEHHUE DJIEKTPUYECKOr0 3BOHKA,
reHepaTopa IMEPEMEHHOI0 TOKa,
JMHUN dJIeKTponepesad

13.11.2023

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU TTPU
MIPOU3BOJICTBE IIEKTPOIHEPTHH.
Kynberypa ucnons3oBaHus
AJIEKTPOIHEPTUHU B TOBCETHEBHOM
KU3HU

15.11.2023



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHuyeckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuos.

21 CKopocCTh pacupoCTpaHEHUs U JJIMHA bubmmorexa [IOK
P Pactipoctp 8 20.11.2023 | https://m.edsoo.ru/ffOccab4
BoJHEL. [lonepeunbie U Mpoa0TbHBIE
BOJIHBI
29 3Byk. CkopocTh 3ByKa. [ pOMKOCTH bu6nmoreka [IOK
3ByKa. Beicora Tona. TemOp 3Byka 22.11.2023 | https://m.edsoo.ru/ffOcccOc
DNEeKTPOMArHUTHBIE BOJHBI, UX
23 cBOMcCTBa U ckopocTh. [Ikana bubmmorera [IOK
P ' 27.11.2023 | https://m.edsoo.ru/ffOccfe0
ANEKTPOMArHUTHBIX BOJH
[TpuHIHITEI paTUOCBSI3N U
24 .P
TeneBuICHUs. PasBuTue cpencTs 99.11.2023
cBs3u. Paguonokarus
o5 KonTponbhas pabora «Konebanus u bu6muorexa LIOK
BOJIHBI» 04.12.2023 | https://m.edsoo.ru/ffOcc6f8
[IpssmosMHENHOE pacpOCTPaHEHHUE
26 CBETa B OJHOPOJHOMU Cpele. bubmuotexa [JOK
ToueuHsblil UICTOYHUK cBeTa. JIyd 06.12.2023 | https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHbI
27 oTpaxkeHus ceta. [locTpoenue bubmmorera [IOK
R L P 11.12.2023 | https://m.edsoo.ru/ffOcd4e0
M300paKeHU B IJIOCKOM 3epKalie
[Ipenomnenue cera. [ToaHoe
)8 BHYTpeHHee oTpaxkeHue. [IpenenbHbrit bu6mmoreka [IOK
YTOJ1 OJTHOTO BHYTPEHHETO 13.12.2023  https://m.edsoo.ru/ffOcd7f6
OTpaKCHHUS
29 JlaboparopHnas pabota «3mepenue bu6mmoreka [JOK
I10Ka3aTesIs IPEJIOMIICHUS CTEKIIa 18.12.2023 | https://m.edsoo.ru/ffOcd67a



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

30

JIunzel. [locTpoeHune n300pakeHuid B
nuH3e. Popmysia TOHKOU JIMH3BI.
YBenuueHue JTUH3bI

20.12.2023

but6mmoreka [IOK
https://m.edsoo.ru/ffOcddle

31

JlaGopatopHas pabota
«HccnenoBanue CBOWCTB
M300paXeHUH B JIMH3AX)

25.12.2023

32

Hucnepcus ceera. CIOXKHBINA COCTaB
6enoro ceeta. Lger. JlaboparopHas
pabota «Habmronenue aucnepcun
CBETa»

27.12.2023

33

WnTepdepennus creta. Judpaxius
ceta. JudpaxnronHas pemeérka

10.01.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ffOced22

34

35

HOHepe‘-IHOCTB CBCTOBBIX BOJIH.
HOJ'IHpI/ISaI_II/IH CBCTa

OnTrueckue mpuOOpPHI U yCTpoiicTBa
1 yCJIOBUS UX 0€3011acHOTO
MIPUMEHEHHUS

15.01.2024

17.01.2024

but6mmoreka [IOK
https://m.edsoo.ru/ff0cf02e

36

['panu1pl MPUMEHUMOCTH
KJ1accuyeckoil MmexaHuku. [locTynarsl
CIIELIUAIIBHON TEOpUHU
OTHOCHUTEJIBHOCTH

22.01.2024

bub6mmoreka [IOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTENHLHOCTD OIHOBPCMCHHOCTH.

3ameyieHre BpeMEHH M COKpAIlleHNE
JUIMHBI

24.01.2024

but6mmoreka [IOK
https://m.edsoo.ru/ffOcfa42

38

DHeprus ¥ UMIYJIbC PEISITUBUCTCKON
yacTULbl. CBSA3b MacChl C SHEPTUEHN U
HMITYJICOM. DHEPrusi MOKOs

29.01.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcfc68

39

Kontponbnas padota «OnTuka.

but6mmoreka [IOK



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

OCHOBBHI CIIENUAILHON TEOPHU 05.02.2024 | https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTI
40 ®otounsl. ®opmyna [lnanka. Jueprus bu6muoreka [IOK
U UMIYNbC (OTOHA 07.02.2024 | https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIETI0BAHUE Eu 1OK
nOIMoTEKA
41 . A.T.
poroopexta. Onbrrsl 12.02.2024 |  https://m.edsoo.ru/ffOcffcd
CroneroBa
3akonbl porodddekra. YpaBHEHHE
42 QﬁHuneg;alnETEOTompgeKTa Bubmmorexa LIOK
' 14.02.2024 | https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» porodddexra
Jasnenune cBeta. Onbrte [1. H.
43 JleGeneBa. XuMHYECKOE NEUCTBUE bubmorexa HOK
' 19.02.2024 | https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTBa u
44 MIPaKTHIECKOE IPUMEHEHHE:
(doTornement, GOTOAATUHK, 21.02.2024
CoJTHEYHast OaTapesi, CBETOIUOT
45 Pemenue 3aga4 no reme «1€MEHTBI bubmuorexa [IOK
KBaHTOBOI ONTHKK» 26.02.2024 | https://m.edsoo.ru/ff0d0302
Mopens atoma TomcoHa. ONbITHI
46 Pesepdopna o paccesiHuo o-4acTuIl bubmmorera [IOK
p&op P ' 28.02.2024 | https://m.edsoo.ru/ff0d091a
[TnaneTapHast MojieIh aTOMa
bub6mmoreka [JOK
47 I1 b
OCTYTIRTR! Bopa 04.03.2024 | https://m.edsoo.ru/ff0dOafa
W3ny4enue u noriomieHue GOToHOB
48 IIpU TIEPEXOJE ATOMA C OJHOTO bubmmoreka [IOK
YPOBHs HEpPruu Ha Apyroi. Buast 06.03.2024 | https://m.edsoo.ru/ffOdOafa

CIEKTPOB



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
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49

BoaHoBEIe cBoiicTBa yacTuil. BoaHEI
ne bpoiurs. KopryckyinspHo-
BOJIHOBOM Jyasin3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JIy4€HHE

11.03.2024

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTKphITHE PAIHOAKTUBHOCTH. OTBITHI
Pesepdopna no onpeneneHuto
COCTaBa paJMOAKTHUBHOI'O U3JIYYCHHA

13.03.2024

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

o1

CgoiicTBa anb(da-, 6era-, ramma-
u3nydeHus. Brusaue
PaZrOaKTHBHOCTH Ha JKUBBIE
OpraHU3MbI

18.03.2024

52

OTKpBbITHE IPOTOHA U HEUTPOHA.
W3otonsl. Anbda-pacna.
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaa. ['amma-uzinyyenue

20.03.2024

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBSI31 HyKJIOHOB B sIJIpe.

S nepHbie peakuuu. SnepHbii
peakrtop. [Ipobnemsbl, mEpCIeKTHUBHI,
3KOJIOTUYECKHE ACTIEKTHI SIIE€PHOI
SHEPreTUKHU

03.04.2024

bub6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTulibl. OTKpBITHE
Mo3uTpoHa. MeTo1bl HAOTIOACHHS U
PErucTparu 3JIEMEHTAPHBIX YaCTHLI.
Kpyrasiit cton «@yHaaMeHTaabHbIE
B3anmMoeiicTBrd. EMUHCTBO
(bU3NIEeCKO KapTHHBI MUPa»

08.04.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3sé3nnoro He6a. Co3Besnus,
SIPKUE 3BE3bI, IUVIAHETHI, UX BUIMMOE
nBkenne. CojlHeYHAsT cUCTEMA

10.04.2024



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Couuie. ComHeuHas akTUBHOCTb.
Hctounuk sneprum CosiHIAa U 3BE3]T

15.04.2024

57

3BE3/bI, X OCHOBHEIE
XapaKTEpUCTHKU. 3BE3/1bI [TIaBHOU
M0OCJIe1I0BATENIbHOCTU. BHYTpeHHee
ctpoeHnue 38€371. CoBpeMeHHbIE
IIPEACTABICHUS O IPOUCXOKACHUU U
sBomtounu CoJiHIA U 3BE3]T

17.04.2024

58

Muneynsiii [1yTe — Hamma I'anakTuka.
Tlonoxxenue n nBuxenue CoHIIA B
lNanaktuke. ['anaktuku. YepHbie
JBIPHI B SiIpaxX raJakTUK

22.04.2024

59

Bceenennas. Pas0Oeranue rajakTHk.
Teopus bosbuioro B3peisa.
PenukroBoe uznydeHue.
MeraragakTuka

24.04.2024

60

Hepemennsie npobieMbl acTpOHOMUHN

29.04.2024

61

KontponbHas padota «251eMEHTHI
ACTPOHOMHUU U aCTPOPUIUKU»

06.05.2024

62

Ob6o6maromuit ypok. Ponb ¢pusuku u
ACTPOHOMHUHU B SKOHOMHUYECKOH,
TEXHOJIOTHYCCKOM, COMAIbHON 1
ATUYECKOH chepax eaTeIbHOCTH
yeJIoBeKa

08.05.2024

63

O606maromuii ypok. Ponb u mecto
(bU3HUKYU ¥ aCTPOHOMUH B
COBPEMEHHOMN HAy4YHOM KapTUHE MHUpA

13.05.2024




64

O6o006marommii ypok. Poib
(uznueckoit Teopun B
(hopMUPOBaHHUU TIPEICTABICHHUH O
(u3nueckoit KapTuHe MUpa

15.05.2024

65

O606maromuii ypok. Mecto
(hu3mIecKol KapTUHBI MHPa B 00IIIEM
PSIy COBPEMEHHBIX €CTECTBCHHO-
HAyYHBIX TPEJCTABICHUNA O IPUPOIC

20.05.2024

66

PesepBHbIil ypok. MaruutHoe moiie.
ONEeKTPOMAarHuTHAsE HHAYKIHS

22.05.2024

67

Peseprubrit ypok. Ontrka. OCHOBBI
CIIELIUAIIBHON TEOpUHU
OTHOCHUTEJIBHOCTH

22.05.2024

68

Pesepnbiii ypok. KBanToBas ¢pusuka.
DJIeMEHTBI aCTPOHOMUU U
acTpou3uKH

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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