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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢usnke 06a30BOTO YpPOBHS HAa YPOBHE CpPETHEro O0OIIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE MOJOKEHUN U TpeOOBaHUU K pe3yibTaTaM
OCBOCHMSI OCHOBHOHM 00pa3oBaTelbHOM mporpammbl, mnpencraBieHHbix B OI'OC
COQO, a Takxke ¢ yu€roM (enepanbHOM paboyell HporpamMMmbl BOCIUTAHUSA U
KOHIIEMNIINK TpernojaBaHusl y4yeOHoro mpeamera «@Dusumka» B 00pa3oBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peannu3yommux OCHOBHBIE
oOpa3oBarebHbIE MPOTPAMMBI.

Conepxanue mporpamMmbl 10 (M3MKE HamNpaBleHO Ha (HOPMUPOBAHME
€CTEeCTBEHHO-HAyYHOW KapTUHBI Mupa oOyuarommxcs 10-11 kmaccoB mnpu
oOydeHHH UX (u3HMKe Ha 0a30BOM YpPOBHE HAa OCHOBE CHCTEMHO-IEATEIbHOCTHOIO
noaxojaa. Ilporpamma no ¢usuke coorBercTByeT TpeboBanusiMm GI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METANpPEAMETHBIM pe3yJbTaTam
oOyueHus, a TaKKE YYUTHIBAET HEOOXOAMMOCTh pealM3alli MEXIPEIMETHBIX
CBA3€H (UBMKM C €CTECTBEHHO-HAy4YHbIMH YYE€OHBIMU TnpeaMeramu. B Hei
ONPEIENSIOTCA OCHOBHBIE L€ M3Yy4YeHUs (DU3MKUA Ha YpPOBHE CPEAHEro OOLIEro
o0Opa3oBaHus, TUIAHUPYEMbBIE PE3yJIbTaThl OCBOEHUSI Kypca (DM3HKHU: JIMYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no (pusmKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIBTATHI OCBOCHUS Kypca (PU3UKHU Ha Oa30BOM YPOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI MO r0JIaM 00YUYEHUS;

e cozepxaHue yueOHoro npenmera « Pu3nka» mo rogam 00y4eHHUs.

du3zuka Kak Hayka O HauOosiee OOIIMX 3aKOHAX NPHUPOAbI, BBICTyINAas B
KayecTBe Y4eOHOT0 MpeAMeTa B IIKOJIE, BHOCUT CYIECTBEHHBIH BKJIAJ] B CUCTEMY
3HaHUM 00 okpyskaroriem Mupe. [IIKombHbIN Kypc GU3UKHA — CHCTEMOOOPA3yIOIIHIA
JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, OCKOJIbKY (PU3NYECKHE 3aKOHBI
JexKaT B OCHOBE TMPOIECCOB U SBJICHUM, H3y4aeMbIX XHUMHUEH, OHOJIOTHEH,
¢buzmyeckoir reorpadueit u actpoHomuen. lcmonb3oBaHME W AKTUBHOE
OpUMEHEeHUEe (U3MYECKUX 3HAHUM  OIpenessieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTUH B cdepe IHEPreTHKH, TPaHCIOpPTa, OCBOEHUS
KOCMOCA, IMOJYYeHHUs HOBBIX MaTe€pHaloB C 3aJaHHBIMU CBOMCTBAMU M JPYTHX.
N3yyenune ¢Gu3MKM BHOCUT OCHOBHOM BKJaA B (DOPMHUPOBAHHME €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa OOydaronuxcsi, B (OPMHUPOBAHUE YMEHHU MPUMEHSTH
HAyYHBIA METO]I TO3HAHUS MPHU BHITIOJTHEHUN UMW YUE€OHBIX UCCIICIOBAHUM.

B ocHoBy kypca ¢usmku s YpOBHSI CpeIHEro oO0Imero oOpa3oBaHUs
NOJIOKEH pAX WACH, KOTOpPbIE MOXHO pacCMaTpuBaTh KAaK MPHUHIMIBI €ro
MOCTPOEHUS.



Hoesa yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3leioB (PU3MKH, BKIIOYACT KaK
BOIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOMN (U3HKHU.

Hoes eenepanuzayuu. B CcOOTBETCTBUUM C HEW Marepuan Kypca (GU3UKH
oObeMHEH BOKpPYr ¢u3nueckux Teopuil. Benymmm B Kypce sBIseTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEPHH, BEIICCTBE U
noJie.

Hoes eymanumapuzayuu. EE peanmzanus IpenoaraeT HCIOJIb30BaHHE
IYMaHUTAPHOTO TOTEHIMaNa (PU3NYECKOW HAyKU, OCMBICICHUE CBSI3U Pa3BUTHS
bu3ukn Cc pa3BUTHEM OOIEecTBa, a Takke C  MHPOBO33PEHUYCCKUMH,
HPABCTBEHHBIMU U IKOJIOTHYCCKUMU TIPOOIeMaMHu.

Hoess npuxnaomnoii  uanpasnennHocmu. Kypc (usuku npeamonaraet
3HAKOMCTBO C IMAPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTHYECKHX MPUIIOKCHUN
M3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes »sxonocuzayuu peamusyeTcsi TOCPEJICTBOM BBEIICHUS JJIEMEHTOB
CONep KaHMsI, TOCBSIIEHHBIX OSKOJOTHYECKHM MpoOJIIeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJIOTHM, a TakKe OOCYXICHHS
po0JIeM palioOHAIBHOTO MPUPOIOTIONBE30BAHUS M SKOJIOTUYECKON 0€30MacHOCTH.

CrepHEBBIMU dJIEMEHTAMU Kypca (PU3MKM Ha YPOBHE CpEIHEro oOIIero
oOpa3oBaHus SBISAIOTCS (pusmyeckue Teopuu (HopMUpOBaHHUE MPENCTABICHUN O
CTPYKTYpE MOCTPOCHHS (PU3UUECKOU TEOPHH, Posikd (QPyHIaMEHTAIbHBIX 3aKOHOB U
NPUHITUTIOB B COBPEMEHHBIX  TPEJACTABICHUSAX O TMPUPOJE, TpaHHUIAX
MPUMEHUMOCTH TEOPUH, JUIsl OINHCAHWS ECTECTBEHHO-HAYYHBIX SIBICHHA W
MIPOIIECCOB).

CucTeMHO-esITeTbHOCTHBIN TOAXO0/ B Kypce (PU3MKH peamusyeTcsl Mpexie
BCET0 3a CYET OpraHU3AIMHM AKCIICPUMCEHTATBLHON JEATEIHBHOCTH OOYYAFOIIMXCS.
Jns  6azoBoro ypoBHsS Kypca (U3UKM — OTO MCIOJB30BAHUE  CHUCTEMBbI
(GpOHTALHBIX KPaTKOBPEMEHHBIX JKCIEPUMEHTOB UM JAaOOpAaTOPHBIX padoT,
KOTOpBIE B IporpaMme 1o (pusnke oObeIMHEHBI B OOIIMA CITMCOK YYCHUYCSCKHX
MpaKTUYECKUX paboT. BrigeneHne B yka3aHHOM TiepeuHe JTabopaTOPHBIX padoT,
MPOBOJUMBIX JUIS KOHTPOJS M OIEHKH, OCYIICCTBISCTCS  YYaCTHUKAMH
o0pa3oBaTeILHOTO TMpollecca MCXOMS U3 OCOOCHHOCTEW IUIAHUPOBAHUS W
ocHameHuss kKaOumHera ¢usmku. Ilpm d>ToM  oOecreuynBaceTCsS  OBJIAJICHHE
OOYYarOIIMMHUCS YMEHUSIMU TPOBOJUTH KOCBEHHBIC HM3MEPEHUS, HCCIICIOBaHUS
3aBUCUMOCTEH (U3MUECKUX BEJIMYMH ¥ TIOCTAHOBKY OIIBITOB TIO TIPOBEPKE
MIPEIIOKCHHBIX THITOTES.

Bonbioe BHUMaHWE YACHISCTCS PEIICHUIO PACUYECTHBIX M KAaYECTBEHHBIX
3amay. [Ipu 3TOM 11 pacd€THRIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 33a/laydl C SBHO
3aJIaHHOM (HPU3UYECKON MOJIETIBIO, TTO3BOJISIONINE PUMEHSATh U3yUYE€HHbBIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOrO pasleia Kypca, TaKk U WHTETPUPYS 3HAHHUS U3
pa3HbIX pa3aenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3aJaHUs Ha
OoOBsICHEHHE TMpOTEeKaHUsi (U3MYECKUX SIBJICHHM M MPOILIECCOB B OKPYKAIOIICH
XKU3HHU, TpeOyrolue BbIOOpa (QU3WYECKONM MOJEIM Uil CUTyallud IPAaKTUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TtpeboBanuamu DI'OC COO x MarepuasbHO-
TEXHMYECKOMY OOECIeueHnI0 y4eOHOro mporecca 0a30BbI ypOBEHb Kypca
(bU3MKK Ha ypOBHE CpeTHEro o01ero o0pa3oBaHusl JOHKEH U3ydaThbCsl B YCIOBUSIX
MpeIMETHOr0 KaOuHeTa (M3MKUA WIM B YCIOBUAX MHTETPUPOBAHHOTO KaOHWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO HHKiIa. B kabuHere (QU3MKH MOIKHO OBITH
HEO0OX0aMMOe JIabopaTopHOE OOOpYAOBaHWE ISl BBITIOJIHCHHSI YKa3aHHBIX B
nporpaMMe Mo (U3MKe YICHHMUECKUX MPAKTHUECKUX padoT U JEMOHCTPAIIHOHHOE
o0opy10BaHHE.

JIeMOHCTpallMOHHOE ~ 000pyZoBaHHE (QOPMHUPYETCSI B COOTBETCTBUH C
OPUHLIUIIOM MHUHUMAJIbHOM JOCTaTOYHOCTM U  0OEcrnedyMBaeT IOCTaHOBKY
NEPEYUCIICHHBIX B TMporpaMMe Mo (U3MKE KIIOUEBBIX JEMOHCTpAIUi IS
UCCIICIOBAaHMSI ~ M3yYaeMbIX SIBJICHMA H  TPOIECCOB, OMIMPUYECKHX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHHI.

JIaGopartopHoe 00OpyAOBaHHE Il YYEHHYECKUX MPAKTHUECKUX paboT
dopMupyeTcss B BUE€ TEMATUYECKUX KOMIUIEKTOB U OOECIEUMBAETCsl B pacuére
OJJHOTO KOMIUIEKTa Ha JBYX OOydarommxcsi. TeMaTH4ecKMe KOMILIEKThI
nabopatopHOTO 000pYyHOBaHUS JOJDKHBI OBITH TMOCTPOCHBI HAa KOMIUIEKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TaKKEe KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BHJIE IIU(PPOBBIX J1a00paTOpuUil.

OCHOBHBIMU LEJIIMU U3y4YeHUs (PU3UKH B 0011IEM 00pa30BaHUM SIBISIOTCS:

e (opMHpoOBaHHE HHTEpeca M CTPEMJICHUS OO0y4arouxcsd K HayYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HWHTEIUICKTYaldbHBIX W TBOPUYECKUX
CITIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUN O HAYYHOM METOJIE NMO3HaHUs U (HOPMUPOBAHHE
UCCJIEIOBATENILCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBJICHUSIM;

e (opMupoBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3yjbTara H3ydeHUs
OCHOB CTPOCHHMSI MaTepHH U (HyHIaMEHTATbHBIX 3aKOHOB (DU3HKHU;

e (dopMmupoBaHHE€ YMEHHUH OOBICHATH SBJIEHUS C HCIOJIb30BAaHUEM
bu3MYeCcKuX 3HAHUHN ¥ HAYYHBIX JJOKA3aTEIhCTB;

e (opMupoBaHHE MPEACTABICHUN O poiu (PU3MKK AJI Pa3BUTHUS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTH.

JlocTkeHHe ATHX Iele 00ecreunBaeTCsl pelieHreM CISAYIONINX 3a1ad B

MpoIiecce U3y4YeHusl Kypca PU3MKU Ha YPOBHE CPEIHEr0 00IIEro 00pa3oBaHus:



e TMpHOOpETEeHHWE  CHUCTEMBl  3HaHUK 00  0o0muXx  (U3HUECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUSIX, BKJTIOUAs MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, DJIEKTPOJUHAMHKY, KBAHTOBYIO (U3UKY U
AIIEMEHTBI aCTPO(DU3UKH;

e (opMupoBaHue yMEHMII TNPUMEHATH TEOPETUYECKHE 3HAHUS JJIA
OOBsCHEHUS (PU3NYECKUX SBICHUW B TPUPOJE M s TPUHATHS
MMPAKTUYECKUX PEIICHUI B OBCEIHEBHOW KU3HU;

e OCBOEHME CIOCOOOB pEIICHHS pa3JIMYHBIX 3aJady C SIBHO 33JaHHOU
bu3nueckoil MOAENblo, 3aJad, MOJPa3yMEBAIOIINX CaMOCTOSTEIbHOE
co3gaHue PU3NUECKOr MOJEIH, aJIeKBAaTHON yYCIOBUAM 33a/a4H;

e TMOHWMaHWC (U3UYCCKUX OCHOB W TPUHIIAIIOB JCHCTBUS TEXHUYECCKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOILIECCOB, UX BIMSHUSA HA OKPYKAIOLIYIO
cpeny;

e OBJIAJICHUE METOJAMH CAaMOCTOSITEIBHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
(bu3MUeCKUX SKCIEPUMEHTOB, aHajiu3a W MHTEpHpeTanud uHbopmaiuu,
OIpPEENEHHS IOCTOBEPHOCTH MOJIYYEHHOTO PE3ybTaTa;

e CO3JIaHHE YCJIOBHMI JJI Pa3BUTHS YMEHUN MPOEKTHO-HCCIIEI0BATENbCKOM,
TBOPYECKOU JIEATEIBHOCTH.

Ha wusyuenune ¢usuku (6a30BbIl ypOBEHb) Ha YpPOBHE CpeIHEro oOIIero
oOpazoBanus orBoautca 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 kmacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamme mno (U3MKE TMEpedyeHb JIa0OpaTOPHBIX MU
MPaKTUYECKUX PpadOT SIBISIETCS PEKOMEHJOBAHHBIM, YYUTEIb JEJNaeT BbIOOD
MpoBeNeHUsT J1abOpaTOPHBIX pabOT W OMBITOB C YYETOM WHIWMBUIYATbHBIX
0COOEHHOCTEM 00YyJaIOIUXCSl.



COJAEPXKXAHUE OBYUYEHUA
10 KJIACC

Paznen 1. ®u3zuka u MeTOAbl HAYYHOTO MIO3HAHUS

®usuka — Hayka O npupoze. HaydHele METOAbI MO3HAHUA OKPYXKAOIIETO
mupa. Pomnp dSkcrepuMeHTa M TEOpMHM B INPOLECCE IO3HAHUSA IIPUPOJBI.
DKCIIEpUMEHT B (pU3HKeE.

MonenupoBanue (u3nuecKux SIBICHUN U mpoueccoB. HayuHble runoressl.
®dusnyeckre 3aKOHbl U TEOpUH. ['paHUIBI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBHUS.

Pons u Mecro ¢usuku B (HOpMHPOBAHUHM COBPEMEHHOW HAYYHOU KapTHHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

Ananoroele U 1U(GPOBBIE H3MEPUTEIbHBIE NPUOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Pa3znen 2. MexaHuka

Tema 1. Kunemamuxa

Mexannueckoe aBuxkeHne. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUYKCHMSI.
Cucrema otcuéra. Tpaekropus.

ITepemenienue, CKOpPOCTh (CpeIHSSI CKOPOCTh, MIHOBEHHAs CKOPOCTh) W
YCKOPEHHUE MaTepUaibHOW TOUKH, MX MPOCKIMU HA OCH CHUCTEMBbl KOOpPAHUHAT.
CroxeHune nepeMeleHui U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsAMOJMHEHOe nBrkeHue. ['paduku
3aBUCUMOCTH  KOOpJIMHAT, CKOPOCTH, YCKOPEHHUS, TIyTH H IEepPEeMEIICHUS
MaTepUaIbHOW TOYKU OT BPEMEHH.

CBobOosiHOE TazieHue. Y CKOpeHre CBOOOTHOTO TaICHHUS.

KpuBonuueitnoe  aBwxeHue. JIBM)KEHME  MATEpUAIbHOM TOYKH IO
OKPY>KHOCTH C IMOCTOSSHHOW MO MOJIYJIFO CKOPOCTBHIO. YTJIOBasi CKOPOCTh, JJUHEHHAS
ckopocTh. [lepunon u yacrora obparmienus. LleHTpocTpeMHuTEIbHOE YCKOPECHHUE.

TexHuyeckre yCTpONCTBA H MPAKTHUUYECKOE TMPUMEHEHUE: CIHJAOMETP,
JBI>KCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIE TIepeadH.

Jlemoncmpayuu

Mojenb cucTeMbl OTCUETa, WILTFOCTPALMS KMHEMAaTHYECKUX XapaKTEePUCTUK
JIBUKEHHUS.

[IpeobpazoBanue ABUKEHUN ¢ UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGnronenue nBukeHus tena, OpOIIEHHOTO O YTIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHus: CBOOOTHOTO MMaICHHUS.

Hanpasnenue ckopocTu npu IBUKEHUU IO OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3ydenne HEPAaBHOMEPHOTO ABUKECHHS C LIEJIbIO OMNPEIEIICHHS] MTHOBEHHOMN
CKOPOCTH.

HUccnegoBanne COOTHOLICHUST MEXIAY IyTAMHU, MPOWICHHBIMHA TEIOM 3a
MIOCIICIOBATEIBbHBIC PABHBIE NPOMEXKYTKM BpPEMEHU IMPU PABHOYCKOPEHHOM
JBH>KECHUU C HAYAJIBHOW CKOPOCTBIO, PABHOW HYIIIO.

N3ydenne nBUKEHUS IapuKa B BA3KOU KUJIKOCTH.

N3ydenue nBuxeHus Teia, OpOIIEHHOTO TOPU30HTAILHO.

Tema 2. lunamuxa

[Ipuauun  otHocurenbHOCcTH  [anmunes. IlepBwlii  3akoH  Hbrorona.
HNuepryanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoi 3akoH HeroroHa
JUISl MaTepualbHON TOUKU. TpeTuit 3akoH HproTOHA 111 MaTepUaibHBIX TOYEK.

3akoH BcemupHoro tsarorenus. Cuna Tsbkectu. IlepBag kocMHuueckas
CKOPOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, CKoabxeHus, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJbKEHUS U cuiia TpeHus nokos. Koaddunuent tpenus.
Cuiia conpoTUBIIEHUS MPU IBUOKEHUU TEJIA B dKUJKOCTH WUJIU Ta3e.

[TocTynarenbHOE U BpalaTeIbHOE JBMKEHHE a0COTIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCHUTEJIBHO OCH BpaimieHusa. [liedo cuibl. YcioBust
paBHOBECHUSA TBEPIAOIO TEA.

TexHuueckre yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: MOIIINUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenne nHepuu.

CpaBHeHHE MacC B3aUMOICHCTBYIOIINX TET.

Bropoii 3akon HeroToHa.

U3smepenue cu.

CroxeHune Cuil.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JiehopMariuu.

HesecomocTs. Bec Tena npu yckOpeHHOM OABEME U TAJCHHH.

CpaBHeHUE CHII TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

YcnoBus paBHOBECHS TBEPAOTO Tea. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue ABm>keHUs OpycKa MO HAKJIOHHOM MIIOCKOCTH.



Uccnenoanne 3aBUCUMOCTH CUJI YNPYTOCTH, BO3ZHUKAIOUIUX B MPYKUHE U
pEe3UHOBOM 00pasiie, OT uX JAehopMariyi.

UccnegoBanue ycimoBuUl paBHOBECUS TBEPIOrO TeEla, HMMEIOIIETO OCh
Bpall[CHUS.

Tema 3. 3axoHbl cOXpaneHusn 6 Mexanuke

Nmnynbec MartepuaibHOM TOYKHM (Tesla), CUCTEMbl MaTEpUATIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE UMITYJbCa Tela. 3aKOH COXPAHCHHS HMITYJbCa.
PeakTuBHOE IBI>KEHHE.

Pa6Gora cuibl. MOIIIHOCTE CHJIBI.

Kunernueckass sHeprusi MarepHalibHOM Touku. Teopema 00 HM3MEHEHUU
KMHETUYECKOU YHEPTUH.

[TorenunanbHas SHEprusl. [TorennumanbHas SHEprus YIPyTO
nepopMupoBanHoil  mpyxuHbl. [loTeHnManbHast dSHeprusi Teda  BOJIU3H
MOBEPXHOCTHU 3€MJIH.

[loTeHManbHblE W HENOTCHUHUAJIBHBIC  CHJIBI. CBsi3b  paboOTHI
HENOTEHUHUAIBHBIX CUJ C WU3MEHEHUEM MEXaHUYECKOW JHEPruu CHUCTEMBI TeEIL.
3aKOH COXpPAHEHUSI MEXaHUYECKOU IHEPTUU.

Yrnpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckne yCTpOWCTBA M IPAKTUUYECKOE IPUMEHEHHE: BOIAOMET, KOIED,
MIPY>KUHHBIN TTUCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTnBHOE NBUKEHHE.

[lepexoa NOTEHIUATLHON YHEPTUU B KWHETUYECKYIO U 0OpaTHO.

Vyenuueckuii sxcnepumenm, nabopamopHvie pabomol

N3yuenne abCOMIOTHO HEYNPYTOro yAapa ¢ MOMOIIBI0 JBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

Uccnenosanue cBsizu padOThI CUIIbI C U3MEHEHUEM MEXaHWYECKOU HHEPruu
TeJIa Ha IPUMEPE PACTSIKEHUSI PE3UHOBOIO XKIyTa.

Pa3nen 3. MoJiekyasipHas ¢pu3uka ¥ TepMOIUHAMUKA
Tema 1. Ocnoevt MoreKynapHo-KUHemu4ecKoi meopuu
OCHOBHBIE TIOJOXKEHHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUM M UX ONBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. Huddysus. Xapakrep IBWKCHHUS W
B3aUMOJECUCTBUS YACTULl BewlecTBa. MoJenu CTPOEHHS Ta30B, KUIAKOCTEH U
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeiei. Macca u
pa3Mepbl MoJiekyit. KonnuectBo BemecTBa. [loctositHHass ABoraapo.

TertoBoe paBHoBecue. Temmneparypa u e€ usmepenue. lllkana temneparyp
Llenbcus.



Mopens  upeampHoro rasa. OCHOBHOE  ypaBHEHUE  MOJEKYJISIPHO-
KMHETHYECKOW TEOpUH HJcalbHOro Tra3a. AOCONIOTHAs TeMmIeparypa Kak Mepa
CpEIHEN KWHETHMYECKON SHEPrMU TEIJIOBOTO JBWXKEHHsS dvactull raza. [llkama
temnepatyp KeneBuna. ['a30Bbie 3akoHBL. YpaBHeHHe MeHneneeBa—KiamneipoHa.
3akon JlanbToHa. M3omporiecchl B UCaIbHOM Ta3e C MOCTOSHHBIM KOJWYECTBOM
BemiecTBa. [ 'paduueckoe mpencTaBICHHE H3O0MPOIIECCOB: M30TEpPMa, H30X0pa,
n3o0bapa.

TexHuyeckre yCTpOICTBA W NPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnBITHI, JOKA3BIBAIOIINE JAUCKPETHOE CTPOCHHE BelecTBa, (oTorpaduun
MOJIEKYJI OPraHUYECKUX COCIUHEHHM.

OnbiTel 110 U HY3UN KUAKOCTEH U ra30B.

Mopenb OpOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAOIIINE CyLIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aIMOJIEUCTBHS.

Mojenb, WILTFOCTPUPYIOIIAsk MPUPOY AABIICHUS ra3a Ha CTCHKH COCy/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHUE COCTOSHHS UICAIBHOTO rasa,
U30IIPOLIECCHI.

Vuenuueckuii sxcnepumenm, rabopamopHvle pabomuvl

Onpenenenne mMacchl BO3AyXa B KJIIACCHOM KOMHATE€ HAa OCHOBE HM3MEPEHUM
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO31yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXKTY ITApAMETPAMH COCTOSIHUS PA3pPEKEHHOTO
rasa.

Tema 2. Ochosvl mepmoounamurku

TepMoanHaMuueckass cucteMa. BHYTpeHHsIST 3HEprus TEpMOAMHAMHUYECKON
CUCTEMBI U CIOCOOBI €€ n3MeHeHus. KonuuecTBo TemioThl U paboTta. BHyTpeHHs s
DHEpPrusi  OJHOATOMHOIO  MACAaIbHOrO  rasza. Buael  Temionepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIHUS, U3JIy4eHUE. Y IeJIbHAsl TEIUIOEMKOCTh BEIIECTBA.
KosnmdecTBo TemnoThl pu Temionepeaaye.

[lonsitue 006 agmabatHoM mnpouecce. IlepBbIii 3aKOH TEPMOJIMHAMUKHU.
[IpuMeHeHue TepBOro 3akoHa TEPMOJMHAMUKH K wu3omporiieccaM. ['paduyeckas
WHTEpHIpeTanus paboThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpaTuMoCcTh IPO1IeccoB B IPUPOJIE.

TemnoBble  MamuHbl.  [IpuHIUNBI ~ AEWCTBUSA  TEIUIOBBIX  MAIIMH.
[Ipeobpa3oBanusi HHEPrUM B TEIUIOBBIX MaiinHax. KoadduimeHt moae3Horo
nericTBus TeruioBod MamumHbl. [{ukn KapHo m ero koad@uimeHT moje3Horo
JENUCTBUS. DKOJIOTHYECKUE MPOOJIEMBI TETUIOIHEPTETHUKH.



TexHuyeckre YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

W3meHeHue BHYTpEHHEH SHEpPruM Tejla MPU COBEPIICHUU pPaOOTHI: BBUIET
npoOKK U3 OYTBUIKM MO/ JACHCTBHEM CXKAaTOTO BO3/AyXa, HarpeBaHue s¢upa B
JaTyHHOU TpyOKe MyTEM TpeHus (BUACOIEMOHCTPALINS).

N3MeHeHne BHyTpeHHEN SHEPTUM (TeMIepaTyphl) Tella IpHU TeIIonepeaaye.

OnpiT 1o aanabaTHOMYy pacCHIMPEHUI0 BO3AyXa (ONBIT C BO3IYIIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, ABUTATENIS BHYTPEHHETO CTOPAHHUS, PEAKTUBHOTO
JIBUTATEIIS.

Vuenuueckuii sxcnepumenm, rabopamopHvle pabomuwl

N3MmepeHne yaenbHOM TETI0EMKOCTH.

Tema 3. Aepecammuvie cocmoanusn eewecmea. Dazoewvie nepexoonl

[Tapoo6pazoBanue u koHjaeHcanus. Vcrnapenue u kuneHue. AOCOTIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh Bo3Ayxa. HaceimeHHbld mnap. YjenpHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPhl KATICHUSI OT J1aBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u aMopHbie Teaa. AHU3OTPOIHUs CBOMCTB
kpuctaiuioB. JKuakue kpuctamwibl. CoBpeMeHHble MaTepuanbl. llnaBneHue u
KpUcTayuM3anus. Y aeibHas TerioTa miasieHus. Cyonumarus.

YpaBHeHuUE TEIIO0BOTO OaiaHca.

TexHuyeckre yCTpONCTBA U MPAKTHUUECKOE NPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIIOTUU MOJTYUYECHUSI COBPEMEHHBIX MaTEpPUaIOB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX APOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CriocoObl u3MepeHus BIaXXHOCTH.

HaGnronenue HarpeBanust v IJIaBJIeHUsT KPUCTAJUIMUYECKOTO BEIIEeCTBA.

JleMoHcTpalusi KpuCcTasioB.

Vuenuueckuii sxcnepumenm, rabopamopHvie pabomuwl

N3Mepenre OTHOCUTENIBHOM BIIAXKHOCTH BO3AYyXaA.

Pa3znen 4. DnekTpoAMHAMUKA
Tema 1. Inekmpocmamuka
OnekTpu3anus Tel. OJNeKTpUYecKuid 3apsa. JIBa Buaa 3IEKTPUYECKUX
3apsnoB. [IpOBOIHMKHN, OWANEKTPUKM W TOJYNPOBOJHHUKU. 3aKOH COXPaHEHHUS
AIEKTPUYECKOTO 3apsa.
B3anmoneiictBue 3apsanoB. 3akoH Kynona. ToueyHsblil 3eKTpUUeCcKuil 3apsi.
DnekTpudeckoe noiie. Hanpssk€HHOCTh 3eKTpUUecKoro noti. [puHnun



CYyNEPIO3ULHAN DJICKTPUUECKUX ToJiel. JIMHUM HanpspKEHHOCTH AIIEKTPUUYECKOTO
OJISL.

PaGora cun  anektpoctatmyeckoro  moja.  [loreHuman.  Pa3HocTh
MOTCHIMANIOB. [IpOBOOHUKM W AUBIEKTPUKU B JIIEKTPOCTATUYECKOM  IIOJIE.
Jwusnextpruyeckasi MPOHULIAEMOCTb.

OnexktpoémkocTh. KoHaeHcaTop. DIeKTpoEMKOCTh MIIOCKOr0 KOHAEHCATOpa.
DHeprus 3apsHKEHHOTO KOHIEHCATopa.

TexHuyeckre yCTpOHMCTBA M NPAKTUYECKOE NPUMEHEHHE: JIIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTATUYECKasl 3allluTa, 3a3eMJICHUE DIIEKTPOIPUOOPOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN aNnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MIPUHLIAIN IEUCTBUSA JIEKTPOMETPA.

B3auMoelicTBrE HA3NEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

IIpOBOIHUKM B 3JIEKTPOCTATUYECKOM I10JIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMAIIEKTPUKH B AJIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATopa OT IUIOIIaJH
IJIACTUH, PACCTOSHUS MEXAY HUMHU U TUIEKTPUUECKOU POHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCATOPa.

Vuenuueckuii sxcnepumenm, rabopamopHvle pabomuvl

N3mepenune 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwtii 21exmpuueckuii mok. Toku 6 paznuunvix cpeoax

DNEKTPUYECKU TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUUYECKOTO TOKA.
Hcrounuku Toka. Cuina toka. [locTOSHHBIN TOK.

Hanpsixenue. 3akon Oma 1151 yyacTKa LETH.

DIJIEKTPUYECKOE COIMPOTUBIIEHUE. YIEITBbHOE COIPOTUBIICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MAPAILIEITBHOE, CMELIAHHOE COCIMHEHNUE POBOJHUKOB.

PaGota oanektpuueckoro Toka. 3akoH JDxoyns—Jlennma. MormHOCTh
AIEKTPUYECKOTO TOKA.

DIIEKTPOJIBUKYIIAsl CUjla U BHYTPEHHEE CONMPOTUBIICHHE UCTOYHUKA TOKA.
3akoH Oma JiJ1s1 TOJTHOM (3aMKHYTOM ) AjieKTprudeckoi 1enu. KopoTkoe 3aMblkaHue.

DJIEKTpOHHAsT ~ MNPOBOAMMOCTH  TBEPABIX  METANIOB.  3aBUCUMOCTH
CONPOTUBJICHUSI METAJJIOB OT TemMnepaTypbl. CBEpXIPOBOIUMOCTb.

DneKkTpuYecKnuid TOK B BakyyMe. CBOKCTBA 3JIEKTPOHHBIX TyYKOB.

[TomynpoBOAHUKH. CoOcTBeHHas 151 MIpUMECHAS MPOBOJUMOCTD
noJrynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBEIE TPUOOPHI.

ONEKTPUYECKUd TOK B  pacTBOpax MW  paciulaBax  AJIEKTPOJIUTOB.
DNEKTpOIUTUYECKAs! AUCCOIUALUS. DIEKTPOJIU3.



OnekTpudeckuii TOK B razax. CaMoCTOATENbHBIM W HECAaMOCTOSITEIbHBIN
pa3psa. Monuus. [Inazma.

TexHuyeckre yCTpPOIICTBA W MPAKTUYECKOE MPUMEHEHUE: aMIIEpMETP,
BOJIbTMETP, PEOCTaT, HMCTOYHHKH TOKa, OJJIEKTpOHArpeBaTelbHbIE MPHOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYITPOBOTHUKOBBINA U0/, TAIbBAHUKA.

Jlemoncmpayuu

N3MepeHne cuiibl TOKa U HAIIPSIAKEHUS.

3aBUCHUMOCTb CONPOTUBIICHHS LWIMHAPUYECKUX MPOBOJIHUKOB OT JIJIMHBI,
TJIOIIA/IN TIOTIEPEYHOTO CEUYCHHS U MaTepuaa.

CMelaHHOe COeTMHEHNE TPOBOTHUKOB.

[Ipsamoe w3MepeHHe DIEKTPOIABHXKYIIEH cwibl. KopoTkoe 3ambIKaHue
raJbBaHUYECKOIO 2JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTh COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPBL.

[TpoBOAMMOCTB 3IEKTPOIUTOB.

NckpoBoil pa3psa U IpOBOAUMOCTb BO3IyXa.

OnHOCTOPOHHSIS TPOBOAUMOCTD AUOA.

Vuenuueckuii sxcnepumenm, rabopamopHuvle pabomuwl

N3ydenune cMemaHHOro COEAMHEHNS PE3UCTOPOB.

N3MepeHne 3eKTpOABUKYIIEH CUJIbI UCTOYHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJIECHUS.

HaOnronenue anexrposusza.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a3zoBoro ypoBHs B 10 kjacce ocyliecTBisSeTcs ¢
Y4ETOM COJEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MaTeMaTHKH,
OMoNoTNY, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meoicnpeomemnuvle nouamusi, CBsI3aHHbIE C HU3YYEHHEM METOJIOB HAyYHOTO
MO3HAHUS: SIBJICHHE, HAay4YHBIM (akT, rumore3a, Qu3nyUecKas BEJIUYMHA, 3aKOH,
TeopHsl, HAOIIOAEHUE, SKCIIEPUMEHT, MOAECIUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pellleHUEe CUCTEMbl ypaBHEHUMW, JIMHEWHass (QyHKIWMS,
napabosa, runepOosa, ux rpadUKu U CBOWCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MIPOCKIIMU Ha OCH KOOPAUHAT, CJIO)KEHHUE BEKTOPOB.

buonocus: mexanudeckoe ABMIKEHHUE B KUBOU mpupone, auddysus, ocMmoc,
TEIMJI000MEH JKMBBIX OPTaHU3MOB (BUIBI TETUIONEPEIayuH, TEIJIOBOE PABHOBECHE),
AIEKTPUUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOECHUE BEUIECTBA, CTPOEHUE AaTOMOB U MOJIEKYJ, MOJIb
BELIECTBA, MOJISIPHAS MacCa, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, KUIAKOCTEU U



ra3oB, JJICKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOIMTUYECKAS AUCCOLMALINS,
raJIbBaHHKA.

l'eocpaghus: BIaXXHOCTH BO3/TyXa, BETPBI, 0ApOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE ABW)KEHUN C MCIIOJIB30BAHMEM MEXAHU3MOB,
y4€T TpPEHUSA B TEXHHUKE, IOAIIMIIHUKYU, WCIOJIB30BAHUE 3aKOHA COXpPAaHECHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JPYrUeE), JABUTATellb BHYTPEHHETO
CrOpaHus, mapoBasi TypOHHA, OBITOBOM XOJOIUIBHHUK, KOHIUIIMOHED, TEXHOJIOTUU
IIOJIyYEHHUs] COBPEMEHHBIX MAaTepUAJIOB, B TOM YHUCJIE HAHOMATEpPUAIOB, W
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTUYECKas 3allluTa, 3a3€MJIEHUE 3JIEKTPONpUOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArPEBATEIIbHbBIC npuoOOPHI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, TATbBAHUKA.

11 KIIACC

Pasznen 4. DiekTpoAMHAMHUKA

Tema 3. Macnummnoe none. n1eKmpomazHumHuan UHOYKUUA

[ToctostHHbIE ~ MarHAThHL..  B3anMOAENCTBHME  MOCTOSIHHBIX ~ MarHUTOB.
MarnntHoe mone. Bektop MarHWTHOW WHAyKOUW. lIpuHnun cynepnozunuun
MAarHATHBIX NOJIed. JIMHMM MarHuTHOM WHAYKUIWH. KapThHa JWHHAIM MAarHUTHOW
VHJYKLWH [O0JISI IOCTOSIHHBIX MarHuTOB.

MaruutHoe 10J€ NOpPOBOJHHKA C TOKOM. KapThHa JnWMHHUA WHIYKIUU
MAarHUTHOI'O TOJS JUIMHHOTO MPSIMOTO IMPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOT'O
IIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTere npOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOIyJIb U HallpaBJICHHE.

Cuna Jlopenua, €€ MOIyJIb U HallpaBJICHUE. [BUKEHHUE 3apsIAKEHHON YaCTUIIBI
B OJJHOPOJHOM MarHuTHOM MoJjie. PaGota cunbl JlopeHia.

SIBiieHME DNEKTPOMArHUTHOW MHAYKUMHA. IIOTOK BEKTOpa MAarHUTHOU
WHIYKIUU. OJIEKTPOJBHXKYILAs CUJda HWHIAYKIUU. 3aKOH SJIEKTPOMArHUTHOU
nHaykuuu dapazes.

BuxpeBoe nsnexkrpuueckoe Imose. OJEKTPOABMKYINAs CHJIA WHAYKLIAH B
ITPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJHOPOJIHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NuaykTuBHOCTH. SIBIEHME CaMOMHIYKIMH. OJIEKTPOABIKYIAS  CuUia
CaMOMHAYKLIHH.

DHeprusi MarHUTHOTO MOJIS1 KATYIIKU C TOKOM.

DJIEKTPOMarHuTHOE MOJIe.

TexHudeckre yCTPONCTBA M MNPAKTUYECKOE MPUMEHEHHE: IMOCTOSIHHBIC
MArHUThl, BJEKTPOMArHUTHI, AJIEKTPOJBUTATEIb, YCKOPUTEIH >JIEMEHTAPHBIX
YaCTULl, UHIYKI[MOHHAS I1€Yb.



Jlemoncmpayuu

OnbIT OpcTena.

OTKIIOHEHHUE 3JIEKTPOHHOIO MyYKa MArHUTHBIM MOJIEM.

JIuHYMM UHTYKIIUY MAarHUTHOTO TOJISI.

B3aumopeiicTBue AByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIopeHIia Ha MOHBI DJIEKTPOJIUTA.

SIBneHue 3JIEKTPOMAarHUTHOW WHIYKLUU.

IIpaBuino Jlenna.

3aBUCHUMOCTh 3JIEKTPOJBHXKYIIEH CUJIbI HHAYKIIUA OT CKOPOCTU WU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsi

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccenenoBanue 1elCTBYS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siIBIEHUS 3JIEKTPOMAarHUTHOW UHIYKIUU.

Pa3nen 5. Kosie6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHummuble K0aeoanus

KonebarenbHast  cucrema. CBoOOAHBIE  MEXaHUYECKHE  KOJIEOAHHMS.
["apmonnyeckue konebanus. Ilepuoxa, wactora, amruTyna u ¢asza KojeOaHUM.
[IpykVHHBIN MasATHUK. MareMaTU4eCKUi MasATHUK. YPABHEHHE TAPMOHUYECKUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOICOAHUSIX.

Konebarenbupiii KoHTYp. CBOOOJHBIE DJIEKTPOMArHUTHBIE KOJICOAHUS B
UJeaqbHOM KO0JIEOATeIbHOM KOHTYpE. AHAJOTUS MEXKIYy MEXaHUYEeCKUMU W
AJIEKTPOMArHUTHBIMHU KosieOanusiMu. Popmyna Tomcona. 3aKOH COXpaHEHHS
HHEPTUU B UJCATHHOM KOJIEOATEIHHOM KOHTYDE.

[Ipencrapiienne o 3aryxaromux KoJjieOaHusix. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJjiebanusi. Pezonanc. BeIHYK/IeHHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHUs.

Ilepemennpii  TOK. CHHYCOMIANBHBIA MEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIUTYHOE U JCHUCTBYIOIIEE 3HAYEHHE CHJIBI TOKa H
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepeaadya U MOTpeOICHUE ANEKTPUUSCKOM
SHEPIruu. DKOJIOTUYECKUE PUCKH TIPU MPOU3BOJICTBE JIEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUU B TOBCETHEBHOM )KU3HU.

TexHuueckne yCTpOMCTBA M IPAKTUYECKOE INPUMEHEHUE: JJIEKTPUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, JIMHUU 3JIEKTponepeaay.

Jlemoncmpayuu

HccnegoBanue mapameTpoB KojeOaTelbHONW CHUCTEMBbI (MPYKUHHBIA HIIN
MaTeMaTUYECKUI MasTHHK).



Hab6nronenue 3aTyxaromux KoeOaHuu.

HccnenoBanne CBOMCTB BBIHYXKICHHBIX KOJI€OaHUH.

Hab6nronenue pe3onanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuusuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANIPSDKEHUS] OT BPEMEHH) IS
AIIEKTPOMArHUTHBIX KOJICOAHUI.

Pe3onanc mnpu 1oCIenoOBaTENbHOM COCAMHEHMM PE3UCTOPA, KaTYyIIKH
WHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopens JIMHUM 3JIEKTPOIIEpEIadn.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

HccnenoBanne 3aBUCMMOCTH TEpUOJia MabIX KojeOaHUM rpy3a HAa HUTH OT
JUIMHBI HUTH ¥ MaccChl rpy3a.

HccnenoBanue NEPEMEHHOTO TOKa B LENM W3 IOCIEIOBATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazZHuUnHble 60IHbL

Mexanuueckrne BOJIHBI, YCIOBHSL pacnpoctpadeHus. llepumon. CxopocTs
pacnpocTpaHeHuss M JIMHA BOJHBL. [lomepedHble W MPOAOIBHBIE BOJIHBI.
HuTtepdepentus u nudpakius MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTs 3Byka. Beicotra Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUSA U3IIYyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtanusa BektopoB E, B, V B anexktpomarautHon BonHe. CBOMCTBa
AIIEKTPOMATrHUTHBIX BOJIH: OTPa)K€HUE, MPEJOMIICHUE, MOJspu3auus, Audpakuus,
unTepdepenius. CKOpoCcTb 3JEKTPOMAarHUTHBIX BOJIH.

[IIkana 3MeKTpOMarHUTHBIX BOJIH. [[prMeHEHHE AIEeKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpuHLMIBI paguOCBsI3U U TeleBUAeHUsA. Panronokanus.

DJIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAIOIIEN CPEBI.

TexHuueckue yCTpPONCTBA M NPAKTUYECKOE NPUMEHEHUE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJbTPa3BYKOBas JMATHOCTHMKAa B TEXHUKE W MEIULMHE, pajap,
paauonpuéMHUK, TeTIEBU30p, aHTeHHa, TenedoH, CBYU-nieun.

Jlemoncmpayuu

OObpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOmtomieecst Te10 Kak HICTOYHUK 3BYKa.

Habumoienue otpaskeHus U NpeaoMIICHUSI MEXaHUYECKUX BOJIH.

Ha6nronenue natepdepeninu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOW PE30HAHC.

HaGnronenue cBsizu TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTUTYION U
Y4aCTOTON KOJIeOaHMIA.



HccnenoBanue  CBOWCTB — DJJIEKTPOMAarHUTHBIX — BOJIH: OTpakEHHUE,
pesioMJICHUE, MoJspu3anus, udpakuus, tHTephepeHIIus.

Tema 3. Onmuka

I'eomerpuueckass ontuka. IIpsAMOIMHENHOE paclpoCTpaHEHHE CBETa B
ogHOopoaHOU cpene. JIyu cBera. TouedHbI HCTOYHUK CBETA.

OTtpaxkeHne cBera. 3aKOHbI OTpakeHUsA cBeTa. [locTpoeHne n300pakeHuid B
IJIOCKOM 3€pKaje.

[Ipenominenue cBeta. 3akOHBI MPETOMIICHUS cBeTa. AOCOIIOTHBIN MTOKa3aTelb
npenomiieHus. IlonmHoe BHyTpeHHee oTpaxkeHue. lIpenenbHblld yroja MOJIHOTO
BHYTPEHHETO OTPAKEHUSI.

Hucnepcus ceeta. CloxHbIN cocTaB 6enoro cera. L{Ber.

CoOuparomie W paccewBaromue JUH3b. ToHkas auH3a. DOKyCcHOE
pacCTOsIHME W ONTHYECKas Cuila TOHKOW JMH3bL. [locTpoeHune u3o0pakeHuid B
coOMpaIIUX U pacceuBaroluX JuH3aX. Dopmyna TOHKOW JNHMH3BL. Y BEJIWYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenenbl NpUMEHUMOCTH T€OMETPUYECKOM ONITUKH.

BonnoBas ontuka. Mutepdepenuus ceta. KorepeHTHbIE HCTOUHUKH.
VYcnoBus HaOMOIEHWS MAKCUMyMOB M MHHUMYMOB B HHTEp()EPEHUHUOHHOU
KApTUHE OT JBYX CUH(Aa3HBIX KOTEPEHTHBIX UICTOYHUKOB.

Hudpakuust cBeta. Judpakumonnass pemérka. YciaoBue HaOIIOACHUS
[NIABHBIX ~MAaKCUMyMOB TIpM  NAJE€HUM MOHOXPOMATHYECKOTO CBE€Ta Ha
TU(PPaKIIMOHHYIO PEHIETKY.

[Tongapu3zanus ceera.

TexHHUecKrMe YCTPOMCTBA M IPAKTUYECKOE NPUMEHEHHME: OYKH, JIyIa,
doToamnmapar, TPOEKIIMOHHBIA almapaT, MHUKPOCKOI, TEJIECKOM, BOJIOKOHHAs
OITHKA, MU (PpPaKIIMOHHAS PEIIETKA, TIOJISIPOH/I.

Jlemoncmpayuu

[IpssMONMHEHOE pPACHpPOCTPAHEHHUE, OTPAKEHUE M IPEJIOMIICHUE CBETA.
OnTuyeckue npuOOpBHI.

[TonHoe BHyTpeHHEE OTpakeHUE. Monenb CBETOBOAA.

UccnenoBanue cBONCTB M300paKeHUN B JTMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habmronerune natepdepeHIIny CBETA.

Hab6nronenue nudpakimm crera.

Habmronenue nucnepcuu cBera.

[Tomy4yeHue ciekTpa ¢ MOMOIIbO IPU3MBI.

[Tony4yenue cnektpa ¢ MOMONIbI0 AUGPAKIUOHHON PEIETKY.

Habmonenue noisiprusanuu cBera.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomoi



N3mepenune nokasaresns npesoMIIeHUs CTEKIIA.
UccnenoBanue cBONCTB M300pakeHUH B JIMH3aX.
Habmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI cieNAJILHON TEOPUH OTHOCUTEIBLHOCTH
I'panuibl  NPUMEHUMOCTH  KJIACCUYECKOM  MEXaHUKH. [Toctynatsl
CIICIIMAJIbHOM TEOPUU OTHOCHUTEIBLHOCTH: WHBAPUAHTHOCTH MOMYJISI CKOPOCTH
CBETA B BaKyyMe, IIPUHIIMI OTHOCUTEIIbHOCTH DUHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU U COKPAILCHHE
JUTUHBI.
DHEeprus 1 UMIYJIbC PEISATUBUCTCKON YACTUIIBI.

CBs13b MaccChI ¢ BHGPFI/Ieﬁ U UMITYJIbCOM peJISITI/IBI/ICTCKOﬁ YaCTHUIIBI. 3H€pI‘I/IH
ITIOKOAI.

Pa3nen 7. KBantoBasi puszuka

Tema 1. Inemenmul K6aHmo60U ONMUKU

®otonbl. opmyna [Inanka cBs3u 3HEprun (HOTOHA C €ro YaCTOTOM. DHEPrust
U UMITYJIbC (POTOHA.

OtkpeiTe u uccienoanue pororpdexra. OnbiTel A. I'. CroneroBa. 3aKOHbI
dororddekra. YpaBHeHnue DiHmITENHHA 1uid Portodddekra. «KpacHas rpaHuiian
dboToaddexra.

JlaBnenue cBera. OnwiTel I1. H. JIebenena.

XHUMHU4YECKOe JeHUCTBUE CBETA.

TexHuueckrue yCTpONCTBa M MPAKTHUYECKOE MPUMEHEHHE: (POTOIJIEMEHT,
dboToaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o103((PexT Ha yCTaHOBKE C LIMHKOBOM IJIACTUHOM.

Uccnenosanue 3akoHOB BHeIHET0 GoTod(dexTa.

Ceeronuon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnwiTel Peszepdopra mo paccessHuIO o -4acTHIL.
ITmanerapHas Mogxens aroma. Ilocrynmarel bopa. M3nyyeHue u moruouieHue
(GOTOHOB TpU TEPEX0ji€ aToMa C OJHOTO YPOBHS DHEPruv Ha Apyrou. Bumwi
cnekTpoB. CIIEKTp YpPOBHEW 3HEPTUH aToMa BOJAOPOJIA.

BonnoBele cBoiicTBa yactuu. Bonnel ne bpounsa. KopnyckynsspHO-BOITHOBOM
Ty aliu3M.

CnoHTaHHOE U BBIHYK/IEHHOE U3ITyUEHHUE.

TexHuueckrue yYCTpPOMCTBA M IPAKTUYECKOE IIPUMEHEHME: CIIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu
Monuens onbita Pesepdopna.
Ornpenenenue JIMHBI BOJIHEI JIa3epa.
Hab6nronenue muHeHYaThIX CIIEKTPOB U3ITyUCHHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, rabopamopmwvie pabomoi
Ha6nronenue muHeyaToOro CeKTpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTBI, JOKAa3bIBAIOIINE CIOXKHOCTh CTpoeHus dAnapa. OTKpeITHE
paguoaktuBHOCTH.  OmnbiTel  Peseppopna 1mo  ompeneneHuio  cocTaBa
paauoakTuBHOrO wu3nydenus. CpoiicTBa anbda-, OeTa-, TaMMa-U3ITyUYCHUS.
BnusHne paagroaKTUBHOCTH HA KUBbIE OPTraHU3MBI.
OtkpeiTHEe npoTOHAa W HelTpoHa. HyknonHas mopens sanpa IeizenOepra—
NBanenko. 3apsag sapa. MaccoBoe uncio sajapa. M30Torsl.
Anbda-pacnaa. ODJEKTPOHHBIA M MO3UTPOHHBIA Oera-pacmnan. [amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DOHeprus CBA3M HYKJIOHOB B siape. Saepubie cuibl. Jlepext Maccol siapa.
SAnepnsbie peaknuu. Jlenenue u CUHTE3 SIEp.
Anepusiii peaktop. Tepmosinepubiii cunte3. [IpoOiaemMbl U EPCIIEKTUBBI
AJIEPHOU SHEPTETUKHU. DKOJOTUYECKHUE ACIIEKTHI IEPHON SHEPTETHKHU.
OneMeHTapHble YaCcTULBl. OTKPBITHE O3UTPOHA.
Mertonabl HaOMIOIEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHII.
@yH/1aMEeHTaJIbHbIE B3aUMOJeHCTBUS. ENUHCTBO (pu3nuecKoil KapTUHBI MUpA.
TexHuyeckue yCTpOUCTBa U NPAKTUYECKOE NMPUMEHEHHUE: TO3UMETp, Kamepa
Buinbcona, siiepHbIit peakTop, aToMHas bomoa.
Jlemoncmpayuu
Cu€TunK MOHU3HUPYIOLINX YACTHUL.
Vuenuueckuii sxcnepumenm, rabopamopHvle pabomul
HccnenoBanue TpekoB 4acTull (10 TOTOBBIM (oTOrpadusim).

Pa3nen 8. D1eMeHTHI ACTPOHOMUM U ACTPOPU3UKHU

Otanbl pa3BuTH acTpoHomuu. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMHH.

Bun 3Bé3gHoro Heba. Co3Be3naus, sSipkve 3BE3/bI, TUIAHETHI, UX BUIUMOE
JIBUKCHHUE.

ConHeuHas cucrtema.

Connne. ConHeuHass akTUBHOCTh. Mcrounuk sHeprum CoJiHIIa W 3BE3.
3BE311bI, X OCHOBHBIC XapaKTEPUCTHKU. [[narpamMma «CHEKTpalbHBIM Kilacc —
CBETUMOCTBY». 3BE3/Ibl TJABHOM MOCJIEAOBATEIBHOCTU. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» IS 3BE3/] [JIaBHOM MOCJIENOBATEIbHOCTH. BHyTpeHHEE CTpOeHUE



3B€31. COBpEMEHHbIE MPEJCTABICHUS O MPOUCXOXKACHUH U 3Boatounu CosHLIA U
3BE31. DTanbl )KU3HU 3BE3I.

Mneunstii Ilyte — Hama T'anaktuka. [lonoxxkenue m nBuwxenue CoyHLA B
[Namaktuke. Tunel ranaktuk. Pagnoranaktuky u kBasapsl. YEpHBIE ABIPHI B SApax
TaJIAKTHK.

Bcenennas. Paciiupenue Beenennoit. 3akon Xa00mna. PazOeranue ranakTuk.
Teopus bonbiioro B3peiBa. PeMkTOBOE U3yYEHHE.

Macmrabnas ctpykTypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMUHU.

Vuenuueckue nabnrooenus

HaGmoienust HeBOOPYKEHHBIM TJIa30M C HCIOJB30BAHUEM KOMIIBIOTEPHBIX
NPUIIOKEHUH JJIs1 OTPEENICHUs TOJIOKEHUSI HEOECHBIX 0OBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be31Hs1 CEBEpHOTr0 MOJyIIapus U IPKUE 3BE3/BI.

Ha6nronenus B Teneckon Jlynsl, ianer, Mieunoro Ilytu.

O0o0maroniee MOBTOPEHUE

Ponp Qusuku u acTpOHOMHM B HSKOHOMHYECKOM, TEXHOJIOTUYECKOM,
COIIMATILHOM M ATUYECKOU cepax NesaTeIbHOCTU YeIOBEeKa, POJib U MECTO (PU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOU HAy4YHOW KapTHHE MUPA, pOib (PU3UIECKON TeOpuun
B (OpPMHUPOBAHMM TIPEACTABICHUM O (QU3NUECKOW KapTUHE MHUpPA, MECTO
bu3nUecKoil KapTUHBI MUpPA B OOIIEM PSy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABICHUIN O PUPOJIE.

MesknpeaMeTHbIe CBA3U

N3yuenue kypca ¢usuku 0a3zoBoro ypoBHs B 11 kjacce ocyiiecTBisercs ¢
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBSI3€M C KypCcamMu MaTE€MaTHKHU,
OMOJIOrMU, XUMHH, reorpaduu U TEXHOJIOTUH.

Meowxcnpeomemuvie nousimusi, CBA3aHHBIE C M3YYEHHEM METOJOB HAYyYHOTO
MO3HAHUA: SIBJICHUWE, HAay4yHbId (aKT, TUroresa, (pu3nyeckas BEIWYMHA, 3aKOH,
TeopHsl, HAOIIOAEHUE, SKCIIEPUMEHT, MOAECIUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelleHUE CHCTEMBl YpPaBHEHHUW, TPUTOHOMETPUYECKHUE
(GYHKIUM: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJECTBO, BEKTOPHl U MX IMPOEKIHMH HA OCH KOOPIAWHAT, CIOKEHHE BEKTOPOB,
MPOU3BOHBIC DJIEMEHTAPHBIX (PYHKUIUN, TNPU3HAKKA MOJ00USI TPEYroJIbHUKOB,
OTIpeJIeIICHHE TUIOMAIN TUIOCKUX (puryp u 00bEMa Ted.

Buonocus: »nekrpuueckue SABIECHUS B JKUBOM NpUPOJE, KojeOaTerabHbIE
JBUKEHHS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUE
paavanyy Ha )KUBbIE€ OPTaHU3MBI.

Xumus: CTpOEHHNE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPIBIX
T€J, MEXaHW3Mbl O00pa30BaHUS KPUCTALIMYECKOW PEMIETKH, CIEKTPaTbHBIMI
aHasus.



l'eoepagusa: MarHUTHBIE TIONIOCA 3€MJIM, 3aJ€KH MArHUTHBIX DY,
boToChEMKA 3eMHOM MOBEPXHOCTH, MPEJCKAa3aHUE 3eMIICTPSICEHUH.

Texnonoeusi: NUHUU BJIEKTpOIEpenay, TEHEpaTop IEPEeMEHHOTO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS TI€4Yb, pagap, PaguonpUEMHUK, TEJIEBU30D,
anteHHa, tenedoH, CBU-neub, mpOEKIIMOHHBIA ammapar, BOJOKOHHAsl OMNTHKA,
coJiIHEeYHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIIET'O OBPA3OBAHMUSA

OcBoenune ydeOHoro mpeamera «®Pu3mka» Ha ypOBHE CPEIHETO OOIIETO
oOpa3oBanus (0a30BbI YPOBEHB) JOIKHO OOECTICUNUTH JOCTIKEHUE CIIECIYIONTUX
JUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YyIbTaTOB.

JIMUYHOCTHBIE PE3YJIBTATDBI

JIM9HOCTHBIE pe3ynbTaThl OCBOCHHS y4eOHOTO TIpeaMera «Du3nkay AOHKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYyYaIOIUXCSA PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPECHHEH TO3UIIMEH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAllM{, TMO3UTHUBHBIX BHYTPEHHHUX  YOEXKJCHHH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHUHCKOrO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO
OTIBITA W OTIBITA JCSITEIIBHOCTH B TMPOIECCE pean3allid OCHOBHBIX HaIlpaBICHUI
BOCITUTATEIHLHOU JEATEILHOCTH, B TOM YHCIIC B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTD TPAKIAHCKON MO3UIIUK 00YYAIOIIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUUCKOTO OOIIECTRA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEUETIOBEUYECKUX T'YMAaHUCTHUECKHX U
JIEMOKPaTUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCSATEIHHOCTh B MHTEpPECaxX TPa)kIaHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHU3aIlNH;

yMEHHUE B3aMMOJIEHCTBOBATH C COIUATBHBIMA UHCTUTYTAMHU B COOTBETCTBHUH C
X QYHKITUSIMH U Ha3HAYCHHUECM;

TOTOBHOCTH K TYMAHUTAPHOUN W BOJIOHTEPCKOU JEATEITHHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMA:

c(hopMHUPOBAHHOCTH POCCUNCKOM rpaKIaHCKOU UJICHTUYHOCTH,
NaTPUOTHU3MA;

IIEHHOCTHOE OTHOIICHHWE K TOCYJAapPCTBEHHBIM CHMBOJIAM, JTOCTHKCHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU 1 TEXHUKH;

3) AyXOBHO-HPaBCTBEHHOT0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, THUECKOTO MMOBE/ICHNUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAllMI0 W TPUHUMATh OCO3HAHHBIC DPEIICHHUS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMbI M IIEHHOCTH, B TOM YHCIIC B
JEATEIIbHOCTU YYEHOI0;

OCO3HaHME JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYUBOTO OYIyIIEro;

4) 3¢TEeTHYECKOr0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIFOYAs ICTETUKY HAyIHOTO TBOPUYECTBA,
NpUCYIIEro (PU3NYECKON HAyKe;



5) Tpya0BOr0 BOCTIMTAHUSI:

WHTEpPEC K Pa3IudHbIM chepaM Tpo(ecCHOHATBLHON MESITEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKOM M TEXHUKOW, YMEHUE COBEPILATh OCO3HAHHBIN BHIOOP
Oynyien mpodeccuu 1 peaan30BbIBaTh COOCTBEHHbBIC KU3HEHHbIE TIIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOpa30BaHMIO B 00JaCTH
(bU3UKY HA TIPOTSHKEHUU BCEH KU3HH;

6) 3K0JI0rHYecKOr0 BOCITUTAHUSI:

c(hOPMHUPOBAHHOCTh JKOJIOTMYECKOM KYJIbTYpbI, OCO3HAHUE TJI00aTBHOIO
XapaKTepa SKOJOTUYECKUX TTPOOIeMm;

IUTAHUPOBAHUE U OCYILECTBIICHUE JCHCTBUI B OKPY>KAIOIIIEH cpejie Ha OCHOBE
3HAHMS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

paclIpeHre ONbITa JEATCIBHOCTH HSKOJIOTUYECKOW HAIPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH M0 PU3HKE;

7) HEHHOCTH HAYYHOTO TMO3HAHMSA:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3UICCKON HAYKH;

OCO3HAHHE LIEHHOCTH HAYYHOH JESTEIbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3yuyeHHUsT (PU3MKKA  OCYIIECTBJISITh  MNPOEKTHYID M HCCIEA0BATEIbCKYIO
NEeATEeILHOCTh MHINBHIYAIBHO U B TPYIITIC.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
ba3oBble JJornyeckue JaeiicTBUA:
CaMOCTOSITCIbHO  (popMynupoBaTh W aKTyaIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENETATh LENU ACATEIBHOCTH, 33JaBaTh MApaMETPbl U KPUTEPUU HX
JIOCTHIKCHMS,
BBISIBJISITh  3aKOHOMEPHOCTH M MPOTHUBOPEYMS B  PACCMATPUBAEMBIX
(bU3UYECKUX SIBJICHUSX;
pa3pabarbiBaTh IJIaH PELICHUs] MPOOJIEMbl C YYETOM aHajv3a WMEIOIIUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B JIESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LIE€JISIM, OLIEHUBATh PUCKU MOCJIEICTBUM AEITEIbHOCTH;
KOOPAWMHUPOBATh M  BBHINOJHATH pabOTy B YCIOBUAX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOCHCTBUS;
pa3BUBaTh KPEaTUBHOE MBIIIJICHHUE IIPH PEIICHUH YKU3HECHHBIX IMPOOIIEM.
Ba3oBhIe ncciaeaoBaTebLCKHE AelCTBUA .
BJIAJIETh HAYYHOU TEPMHUHOJIOTUEN, KIIFOUEBBIMU MOHATUAMU U METOAAMHU
bu3nuecKoil HayKu;



BJIAJICTh HABBIKAMHU y4e€OHO-MCCIIEIOBATEIHCKON M MIPOEKTHON ACATEIHHOCTH
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJ/IOB pelIeHusl 3a7ad (PU3NYECKOTro COAEpKaHWs, NMPUMEHEHUIO PA3IUUHBIX
METO/I0B [TO3HAHUS;

BJIQJCTh BHUAAMH JEATEIBHOCTH [0 TMOJYYEHHUIO HOBOTO 3HAHMS, €ro
WHTEPIpETalui, TPeoOpa3oBaHUI0O W MPUMEHEHUIO B PAa3IMYHBIX Y4EOHBIX
CUTYaIHsIX, B TOM YHCJIE MPY CO3JJaHUHU YUEOHBIX TPOCKTOB B 001acT (PU3WKH;

BBISIBIIATh TPUYUHHO-CIICJCTBEHHBIE CBS3M W aKTyaJu3WpOBaTh 3a/aady,
BBIJIBUTATh TUIOTE3y €€ pEIICHMs, HAXOIUTb apryMEHThI [JIs JI0Ka3aTebCTBA
CBOMX YTBEPKJICHUI, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS;

aHaJIM3UPOBaTh TOJYYECHHBIE B XOJI€ PELICHUS 3aJaud PE3yJbTaThl,
KPUTUYECKHA OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCJIOBUSIX;

CTaBUTb M (POpMyIHUpOBaTH COOCTBEHHBIE 3aJaud B 0O0pa3oBaTEIbHOM
JESATEILHOCTH, B TOM YKCIIE TIPU U3YyUYEHUU DUBUKY;

JlaBaTh OTICHKY HOBBIM CUTYAIIHSIM, OIEHUBATH MPHUOOPETEHHBIH OIIBIT;,

YMETh TIEPEHOCUTh 3HAaHWS 10 (U3HKE B MPAKTHYCCKYIO 00JacTh
KU3HEICATCITbHOCTH;

YMETh UHTETPUPOBATH 3HAHMSI M3 PA3HBIX MIPEAMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE UJICH, NIPEJIaraTh OpUTrHHAIbHBIC MOAXObl U PEIICHHUS;

CTaBUTb MPOOJIEMBI U 33]1a4H, IOMYCKAIOI1Ee aTbTePHATUBHBIC PEIICHHUS.

Pabora ¢ unpopmanmeii:

BJIQ/ICTh HABBIKAMU TOJy4YeHHs] MH(POpMaUd (PU3UIECKOTO COJECPIKAHUS W3
HMCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOSITEIbBHO OCYIIECTBISATH TIIOWCK, aHaJU3,
CUCTEMATHU3AIMI0 U WHTEPIPETali0 MH(DOpMAIMK pa3IUYHBIX BUIOB U (HopM
MIpEeJCTABIICHHUS;

OIICHUBATh JIOCTOBEPHOCTh MH(OpMAIUK;

UCIIONIB30BaTh  CPEICTBAa  HMH(POPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUI B PEIICHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OpPraHU3aIMOHHBIX
3a1ad ¢ COOMIOJICHHEM TpeOOBaHUN SPrOHOMHMKH, TEXHHUKH OE€30IMacHOCTH,
TUTHCHBI, peCypcocOepeKeHHUs, TMPaBOBBIX HM JTHYCCKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

CO371aBaTh TEKCThl (PU3UUECKOr0 COJEPKAHMS B Pa3IMYHbIX (opmaTax c
y4€TOM Ha3zHAYeHUs] UHPOPMAIIUU U TIEJICBOM ayIUTOPHUH, BEIOMpPAs ONTUMAIIbHYIO
dbopMy TpeICTaBIICHUS U BU3yaJIU3aIiu.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBHUA:
OCYUIECTBJIATH OOILIEHNE HA YPOKaxX (PU3UKHU U BO BHEYPOUHOM AESTENbHOCTH;
pacrno3HaBaTh MPEANOCHUIKM  KOH(JIMKTHBIX CHUTyallUd M CMsI4aTh
KOH(JIUKTHI;



Pa3BEPHYTO M JIOTMYHO H3Jararb CBOK TOYKY 3PEHMS C HUCIIOJIb30BaAHUEM
A3bIKOBBIX CPE/ICTB;

IIOHMMATh M MCHOJIB30BAaTh NPEUMYIIECTBA KOMAHIHOW W WHIWBUIAYAJIBHOU
paboThI;

BBIOMpATh TEMAaTHKy M METOJbl COBMECTHBIX ACHCTBUH € Yy4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN Ka)KJIOT0 YI€HA KOJIJIEKTUBA;

OPUHUMATh I1I€IM COBMECTHOW  JIEATEIIbHOCTH, OpPraHUW30BBIBATH U
KOOPJIWHUPOBATh ACHUCTBUA IO €€ JOCTHUKEHHIO: COCTaBJIATh IUIAH JIEMCTBUM,
pacrpenensiTh pojid ¢ Y4ETOM MHEHHH YYaCTHHUKOB, OOCYXIaTh PE3yIbTaThbl
COBMECTHOM paboThI;

OIICHMBATh KayeCTBO CBOEr0 BKJIA/JAa W KAXKIOrO0 y4YaCTHHKAa KOMaHIbl B
o0 pe3yabTaT N0 pa3padOTAHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE IPOEKTHI, OLICHWBATh HJEH C NO3WLHH HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh IIO3UTUBHOE CTPATETHYECKOE IIOBEACHUE B Pa3IMYHBIX
CUTYaIIUSIX, TPOSBIISTH TBOPUYECTBO U BOOOpaxKEHUE, ObITh MHUITUATUBHBIM.

PeryasiTuBHbIe YyHUBeEpPCAJIbHbIE Y4eOHbIe 1eCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATEIBHYIO JCSATEIBHOCTh B 00JIacTU
GU3NMKK U aCTPOHOMHHM, BBIABISATH NPOOJEMBI, CTaBUTh U (HOPMYIHPOBATH
cOOCTBEHHEIE 3aJ]a4H;

CaMOCTOSTENIbHO COCTaBJIATh IJIaH PEIIEHUS PacdYE€THBIX M KaueCTBEHHBIX
3aJ1ay, TUIaH BBIMOJHEHUS TPAKTUYECKOM pabOThl C yUETOM UMEIOILIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATNOYTECHUM;

JABaTh OLICHKY HOBBIM CUTYAIlUsIM;

pacMpsaTh paMKH y4eOHOTO TpeIMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHUIA;

JieNaTh OCO3HAHHBIM BBIOOpP, apryMEHTUPOBATH €ro, Oparh Ha ceds
OTBETCTBEHHOCTh 3a pElIeHHE;

OIICHUBAThH MPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO DPYIUIIMH B 00JIacTU
(bU3UKH, TOCTOSIHHO TTOBBIIIATh CBOM 00pa30BaTENIbHBINA U KYJbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIbHbI HHTEJLICKT:

JaBaTh OIIEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBBLI B JICSITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEISIM;

BIIQJICTh  HaBBIKAMHM  [IO3HABATEIILHONW  pediekchur Kak  OCO3HAHUS
COBEpIIAEMbIX JICHUCTBUM M MBICIUTEIBHBIX MPOLECCOB, MX pE3yJbTaTOB U
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIeKCUH ISl OLIEHKU CUTYalllH, BbIOOpa BEPHOTO
pelIeHus;



YMETh OIIEHWBATh PHUCKH U CBOCBPEMEHHO NPUHUMATh PEIICHHUS M0 UX
CHIDKEHHUIO;

MPUHUMATh MOTHBBI W aAPTyYMEHTHI JPYTUX TPU aHAJIU3e pPE3yJIbTaTOB
NEeSATEeTLHOCTH;

IPUHUMATH CeOsl, TOHUMasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

NPUHUMATh MOTHUBBI W apTryMEHTHl JPYTHX TpU aHaIW3e pPe3yJIbTaToB
NEeSATEeTLHOCTH;

pU3HABaTh CBOE MPABO U MPABO IPYTHX Ha OIIHOKH.

B mpomecce mocTHKEHHS] JTHYHOCTHBIX PE3yJbTaTOB OCBOSHUS MPOTPaMMEI
no ¢Gu3MKe ISl YPOBHS CpPEAHEro oOIero oOpa3oBaHHs y OOyYarolUXcs
COBEPIICHCTBYETCS HYMOIIMOHATBHBIH UHTEIUICKT, MPEeITOJIararo i
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUS, BKJIFOYAIOIIETO CITOCOOHOCTh TOHUMATh CBOE IMOITMOHAIEHOE
COCTOSIHUE, BUJCTh HAMPABICHUS Pa3BUTHsI COOCTBEHHOM SMOIMOHAIILHON Cephl,
OBITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHUS, BKIIIOYAIOIIETO CaMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJACHHE, CIIOCOOHOCTh aJalTHPOBATHCA K
HYMOITMOHAIEHBIM H3MEHEHHUSIM | TIPOSIBIATH THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTUBAIIMH, BKIIOUYAIOIIEH CTPEMIICHUE K JOCTHXKEHUIO IS U
ycrexy, ONTHMHU3M, WHUIIMATUBHOCTb, YMEHHE JEWCTBOBATH HUCXOJ U3 CBOMUX
BO3MOKHOCTEH;

OMIIATHH, BKIIOYAOIICH CITOCOOHOCTh MIOHUMATh AMOITMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBaTh €Tr0 TMPH OCYIICCTBICHHH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIBbHBIX HABBIKOB, BKJIFOUAIOIINX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, POSIBIISATh MHTEPEC U pa3peniaTh KOHMIUKTHI.

HNPEAMETHBIE PE3YJIbTATBI

K konmy oOyuenus B 10 kjacce mpenMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTh Yy O0YUAIOIITUXCS YMEHU:

JIEMOHCTPUPOBATh Ha MPUMEpPax pojb U MecTO (U3MKU B (POpMHUPOBAHUU
COBPEMEHHOWM HAay4YyHOW KapTUHBI MHpaA, B PA3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTHH, B TPAKTUYECKOMN AEITETbHOCTH JIFOJICH;

VUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYCHHBIX (PU3UYECKUX MOJIETICH:
MaTepuaibHas TOYKa, MHEPIIMAIbHAs CUCTeMa OTCUETa, aOCOMIOTHO TBEPIOE TEIO,
WJICaJbHBIN a3, MOJEIIM CTPOCHHUS T'a30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nUecKux 3aj1ay;

pacro3HaBaTh (PU3MUYECKHUE SIBJICHUS (TIPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJEKYJSPHO-KHHETUYECKOM TEOPUU CTPOCHUS BEILIECTBA U



ANEKTPOJAMHAMHUKHA: PABHOMEPHOE W  PABHOYCKOPEHHOE  NPSMOJHUHEHHOE
JBIKEHUE, CBOOOJHOE TMAaJCHHE TeN, HBI)KEHHE IO OKPY>KHOCTH, HWHEpIUS,
B3aumojielicTeie Ten, Auddy3us, OpOyHOBCKOE ABUKEHUE, CTPOCHUE KUIKOCTEH
U TBEPIBIX TEN, U3MEHEHUE 00bEMa TeJ NMPU HarpeBaHUU (OXJIaKIEHUU), TEIIIOBOE
pPaBHOBECHE, HWCHAPEHUE, KOHJCHCALMS, IUIABJICHUE, KPUCTAJUIM3AlUs, KUIEHUE,
BJIAJKHOCTBH BO3/1yXa, MOBBIIICHHUE JIABJICHU T'a3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXKIYy MapamMeTpaMud COCTOSIHHS Ta3a B H30Ipolieccax,
ANEKTpU3alus TeJl, B3aUMOJECHCTBHE 3apsI0B;

OMKCHIBATh MEXAHWYECKOE JBW)KEHHE, HCHOJb3Yysd (PU3NYECKHE BEIUYHMHBIL:
KOOpAMHATa, IyTh, NEPEMEIIECHUE, CKOPOCThb, YCKOPEHHE, Macca Teja, Cuia,
MMIYJIC TE€JIa, KHHETUYECKAas JHEPrus, NOTCHUHAIbHAS JHEPrUs, MEXaHHYECKAs
paboTa, MexaHWYecKass MOIIHOCTh; IMpPU OINKCAHUM TPABUIBHO TPAKTOBATh
(GU3UYECKUIT CMBICT HCIHOJIB3YEMbIX BEIUYUH, WX OOO3HAYEHUS U CIUHUIIBI,
HaXO0JUTh (OPMYJIbI, CBA3BIBAIOIINE JTAHHYIO (DU3NYECKYIO BETUUYUHY C JPYTUMHU
BEJINYMHAMU;

ONKMCHIBATh HM3YYCHHBIE TEIUIOBBIE CBOMCTBA TEN W TEIUIOBBIC SBIICHUS,
UCIONB3yad (U3WUEeCKUe BEIMYMHBI: JAaBJICHHE Tra3za, TeMIleparypa, CpeaHss
KUHETUYECKAsi DHEPrusl XaOTUUECKOr0 JIBMKEHUS MOJIEKYJI, CPEIHEKBaApaTU4HAas
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHsSI SHeprus, pabora rasa,
KOO (PUIIMEHT TMOJE3HOTO JCUCTBUS TEIUIOBOTO JBUTATENsl; MPU OMHCAHUU
MPAaBWIbHO TPaKTOBaTh (DU3UUECKUN CMBICT UCIOJB3YEMbIX BEIWYUH, UX
o0O3Ha4YeHUsT U €AUHUIBI, HAXOAUTh (OPMYJIbI, CBSI3bIBAIOIIUE JAHHYIO
(U3MUECKyIO BEJIMYMHY C APYTUMU BEJIMYUHAM;

ONMCHIBATh U3YUYEHHBIEC AIEKTPUUYECKUE CBOMCTBA BENIECTBA U DJICKTPUUECKHUE
sBJICHUSI (ITPOLIECCHI), UCTIONB3YS (PU3MUECKHUE BEIUYUHBI: DJEKTPUUYCCKUN 3apsif,
AIEKTPUYECKOE TT0JIE, HANPSIKEHHOCTD I0JIA, TOTEHLMAJ, PA3HOCTh MOTEHLINAJIOB,;
NPy OMUCAHUHU TMPABWIHHO TPAKTOBATh (DU3UUECKUN CMBICI HCIOJIb3YEMbIX
BEJIMUMH, UX OOO3HAYCHMS W EIUHMUIIBI, YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIINE
JaHHYIO0 (PU3UYECKYIO BEJIUYUHY C IPYTUMHU BEJIMYNHAMU;

aHAIM3UPOBaTh (U3MUECKHE MPOIECCHl U SBJICHHS, UCIONB3Ys (PU3nUecKue
3aKOHBI W MIPUHIUNBL: 3aKOH BceMupHOTo TsroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXpPAaHEHUSI MEXAHWYECKOW OHHEPruu, 3aKOH COXPAHECHUS HWMITYJIbCa,
MPUHIUIT CYNEPIO3UIMUA CHUJI, MPUHUUN PABHONPABUS HHEPUUAIBHBIX CHUCTEM
OTCYETA, MOJICKYJISIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOCHHUS BELIECTBA, TIa30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHYECKOW YHEPIUU TEIUIOBOTO JIBUKEHUS MOJIEKYII C
abCOIOTHON TeMIepaTypol, MEepPBbIi 3aKOH TEPMOJAMHAMHUKU, 3aKOH COXPAHEHUS
AJEKTPUYECKOTO 3apsiaa, 3akoH KyinoHa, mpu 3TOM pa3nuyaTh CJIOBECHYIO
(GbOopMYyJIMPOBKY 3aKOHA, €ro MaTeMaTUYeCKOE BBIpaKEHUE W YCIOBHUS (TpaHUIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TMPUHIUIBI JCHCTBUS MAIlWH, MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB; paziuyaTh YCJIOBHS MX O€30MacHOTO HCIOIb30BaHUS B
MOBCEHEBHOM KU3HU;

BBITIOJIHATh JKCIIEPUMEHTHI MO HCCICAOBAHUIO (PU3UYECKUX SIBICHUN U
MPOLIECCOB C HCIOIb30BAHUEM TMPSMBIX M KOCBEHHBIX H3MEPEHHM, MPU STOM
dbopmynaupoBaTh TpoOJeMy/3amady ¥ THIOTE3y YyYeOHOTO  AKCIEPHUMEHTA,
coOupaTh YCTaHOBKY W3 MNPEIJIOKEHHOIO O0OpYIOBAaHHS, MNPOBOAUTH OMNBIT U
(bopMyIMpOBaTh BHIBOIBI,

OCYUIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEpEHUsI (U3HUECKUX BEITUYUH, NPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHHS U HCIOIb30BaTh W3BECTHBIC
METO/bI OLIEHKH MTOTPEIIHOCTEN H3MEPEHNN;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy (U3NYECKUMHU  BEIMUYMHAMH  C
UCIIOJb30BAaHUEM TPSMBIX H3MEPEHUN, MPU ITOM KOHCTPYHPOBATH YCTaHOBKY,
(buKCUpOBaTh PE3yNbTATHl MOJYYEHHON 3aBUCHUMOCTH (U3MUECKUX BEIUYUH B
BU/JIE TAOJIUII U TPpaUKOB, A€NIaTh BHIBOBI IO PE3yJIbTaTaM MCCIICIOBAHUS;

cobJiroAaTh mpaBuiaa 0€30MacHOTO TpyJa MpPHU MPOBEICHUM HCCICTOBAHUM B
paMKax y4eOHOro OSKCIEPUMEHTa, Y4EOHO-UCCIENOBATEIbCKOW M IMPOEKTHON
JESATEIIBHOCTH C HCIIOJIb30BAHUEM HU3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000py10BaHUS;

pemath pacu€THble 3aJaud C SBHO 3aJaHHOW (PU3MUECKOH MOJENBIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 33a4u
BBIOMPATh (PU3NYECKYIO MOJENb, BBIACHATh (PU3HMUECKUE BEIUYHUHBI U (HOPMYIIbI,
HEOOXOJuMble JUJIsl €€ pelIeHUs, NMPOBOJUTh Pacu€Thl M OLICHUBATh PEaJbHOCTh
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKOUN BEJIMYNHBI,

pelaTh KaueCTBEHHBIC 331aUM: BHICTPAUBATh JIOTUYECKU HEMTPOTUBOPECUNBYIO
LEMOYKY PACCYXKIEHUN C OMOpOM Ha HM3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
dbuznyeckue sIBICHUS;

UCIIOJIb30BaTh ~ MPU  PEIMIeHHH  y4eOHBIX  3a/Jad  COBPEMEHHBIE
nH(OPMAITMOHHBIC TEXHOJIOTUH JIJISl TIOMCKA, CTPYKTYPUPOBAHUSI, HHTEPIIPETAIIUU
U TIpEJICTaBlICHNs Y4eOHON M HAYYHO-TIOMYJISPHON MHGOpPMAIINH, MOTYyYEHHON 13
Pa3TMYHBIX UCTOYHUKOB, KPUTUYECKU aHAITU3UPOBATH MOTyIaeMyto HH(HOPMAIIHIO;

MIPUBOJINUTH MPUMEPHI BKJIaJa POCCHUCKUX M 3apYOEKHBIX YIEHBIX-(DU3HKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IMPOLIECCOB OKPYKAIOIIETO MHpa, B DPA3BUTHE
TEXHUKH U TEXHOJIOTHUH;

HCIIOJIb30BaTh TEOPETUYECKUE 3HAHMS MO (U3UKE B TMOBCEIHEBHOM KU3HU
Ui obecrieueHus: 6€30MacHOCTH MPH OOpAILEHUH C MPUOOpaMH M TEXHUYECKUMHU
YCTPOMCTBAMM, NI COXPAHEHHUS 30POBbSl U COOJIIOICHUSI HOPM 3KOJOTHYECKOIO
TOBEJICHUS B OKPYKAOUIEH Cpee;



paboTaTh B TpyNIE C BBHIIOJHEHHUEM pPA3IUYHBIX COLIMAJIBHBIX POJIEH,
IUIAHUPOBaTh pabOTy TpyNIbl, palMOHAIbHO pACIpEAeaTh OOA3aHHOCTH MU
IUIAHUPOBATH JESATEIBHOCTh B HECTAHIAPTHBIX CUTYalUsaX, aJ€KBAaTHO OLICHUBATH
BKJIAJ] KQKJIOTO U3 YYaCTHUKOB I'PYIIIbI B PEIICHUE PACCMAaTPUBAEMON TPOOIJIEMBI.

K xonmy oOyuenuss B 11 kJiacce mpeaMeTHbIE pe3ybTaThl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaxaTh c(hOPMHUPOBAHHOCTh y O0YUYaOIIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha MPUMEpPaxX pojib U MecTo (U3UKH B (HOPMHUPOBAHHUH
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B IPAKTHUYECKOW IEATEIBbHOCTH JIIOJEH, LEIOCTHOCTh U E€IMHCTBO
($u3nYECKOI KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl TNPUMEHEHHS] HU3YyUYEHHBIX (PU3MUECKHX MOJeNeit:
TOYEYHBIN JJIEKTPUUECKUM 3apsAJl, JIyd CBETA, TOUCUHBI UCTOYHUK CBETA, SIACPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJb aTOMHOIO s/ipa MpU PEIIEHUU (PU3HUYECKHX
3aj1ay;

pacrno3HaBaTh (PU3NUECKUE SIBICHUS (IPOLECCH) U OOBSICHATh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKHN U KBAHTOBOW (DPU3UKHU: AJNEKTPUUECKAsi MPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JACHCTBUS TOKA, B3aMMOJICHCTBHE
MarHuTOB, JJICKTPOMAarHuTHasE MWHIYKLUWsA, JEWCTBUE MAarHUTHOIO IIOJIA Ha
IPOBOJAHUK C TOKOM M JBIKYILMHCS 3aps]l, SJIEKTPOMAarHUTHBIE KOJEOAHUS U
BOJIHBI, IPSIMOJIMHEWHOE pPacnpOCTPaHEHUE CBETa, OTPaKEHUE, IPEIOMIICHUE,
uHTEeppepeHus, audpakous ¢ HoJsIpU3alUs CBETa, JUCIEPCUS CBETa,
dbotoanekTpudeckuit 3pdext (poTodrdPdexT), CBeTOBOE AaBiIeHNE, BOSHUKHOBEHUE
JMHENYaToro CHEeKTpa aromMa BOJAOPOJA, €CTECTBEHHAsT W HCKYCCTBEHHas

PaguOaKTUBHOCTb;
ONMKCHIBATh W3YYEHHBIE CBOWCTBA BEIIECTBA (JIEKTPUUYECKHE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  TPOBOJUMOCTb  Pa3IUYHbIX  Cpel) U

AIIEKTPOMArHUTHBIE SBJICHHS (IIPOLIECCHI), HUCIOJb3Ysl (PU3NYECKHE BEIUUYMHBI:
DIIEKTPUYECKUN 3apsl, CWJIAa TOKA, JIEKTPUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
COINPOTHUBIIEHUE, PAa3HOCTh MOTEHIMAJIOB, 3JIEKTPOABMKYLIas cuiia, paboTa ToOKa,
WHIYKIHUS MarHUTHOrO MOJisA, cuia Ammepa, cuia JlopeHua, MHIYKTUBHOCTH
KAaTYILIKH, JHEPrUs JJIEKTPUYECKOTO M MAarHUTHOTO IOJIEM, MEpPUOJ M YacToTa
KoieOaHuN B KoyeOaTeNTbHOM KOHTYpe, 3apsii M CHia TOKa B IpoLecce
TFApMOHMYECKUX DJIEKTPOMATHUTHBIX KoJieOaHWi, (OKyCHOE paccTosHUE W
ONTUYECKAas CWUJIa JIMH3BI, TIPU OMHCAHWUM TPABWIBHO TPAKTOBATh (PH3WUECKUN
CMBIC]I HCIOJb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS] W E€IWHULBI, YKa3bIBaTb
bopMysbl, CBA3BIBAIOLIME JAHHYIO (PU3MYECKYIO BEJIMYMHY C JIPYTUMU
BEJIIMYMHAMU;

ONMUCBHIBATh H3YYECHHBIE KBAHTOBBIE SBICHHUS M TPOLECCHI, HCIOJIb3YS
bu3nYecKue BEJIMYUHBI: CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U



4acTOTa CBETA, SHEPTHs U UMIYJILC (POTOHA, MMEPUOJ TIOJIypacmaaa, SHEPTUs CBSI3U
aTOMHBIX SIIEpP, MNPU OINHUCAHUM TPABWIBHO TPAKTOBATh (U3MUECKHUI CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, UX OO0O3HAUYE€HUS] U EAUHUIIBI, YKa3blBaTh (HOPMYIIBI,
CBS3BIBAIOLIUE JIAaHHYI0 (DU3UYECKYI0 BEIMYMHY C JPYTUMU BEJIMYHHAMM,
BBEIYHCIIATH 3HAUCHHUE (PU3NUECKON BEITMYHUHBI;

aHATM3UPOBATh (PU3MUECKHUE TIPOIECCHl M SBJICHUS, WCIONB3Ys (DU3NYECKUe
3aKOHBI U MPUHIUIIEL: 3aK0H OMa, 3aKOHBI TTOCJIEIOBATEIHLHOTO W TapaJlICIbBHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jlxoyns—JIeHra, 3akoH 53JEKTpPOMArHUTHOU
WHIYKIUHU, 3aKOH TPSIMOJIMHEHHOTO PacIpOCTPAaHEHUsI CBETa, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEIOMIICHUS CBETa, ypaBHEeHHE DWHINTEeHHa mis (oTodddexTa,
3aKOH COXPAaHEHHS DHEPTyH, 3aKOH COXPAHCHHUS HMITYJIbCA, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsia, 3aKOH COXpaHEHHWs MacCOBOTO YHCIa, OCTyJlaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmnaja, Ipu 3TOM pa3jinyaTh CIOBECHYIO (POPMYITHUPOBKY
3aKOHa, €ro MaTeMaTU4YeCKO€ BBIPAKEHHE U YCIOBUSA (TpaHUIlbl, 00JACTH)
MIPUMEHUMOCTH;

OTIpeIeNATh HAIPaBJICHUE BEKTOPA WHIYKIIMA MAarHUTHOTO TTOJIS TTPOBOTHUAKA
C TOKOM, CHJIBI AMIiepa 1 cuiibl JIopeHta;

CTPOUTh W ONHUCHIBATh H300pa)KEHUE, CO37aBa€MOE IUIOCKUM 3EpKajioM,
TOHKOM JIMH30;

BBITIOJIHATh JIKCIIEPUMEHTHI IO HCCICAOBAHUIO (PU3MUYECKUX SBICHUU U
MIPOIIECCOB C HCITOJIB30BAHUEM TMPSMBIX M KOCBEHHBIX H3MEPEHUU: TMPU HTOM
dbopmynupoBaTh MpoOiemMy/3ajady U TUNOTE3y Y4eOHOro  ASKCIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEIJIOKEHHOTO OO0OpYyIOBaHMS, MPOBOAUTH OMBIT U
(bopMyIMpPOBATH BHIBOIBI,

OCYIIECTBJIATH MPSIMbIC ¥ KOCBEHHBIC U3MEPECHHS (PU3NUSCKUX BEIUYHH, TIPH
ATOM BBIOMpaTh ONTHUMAJIBHBIA CHOCOO M3MEPEHUS W HWCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLIEHKHU MOTPEITHOCTEN U3MEPEHHUI;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKHX BEJIWYMH C HUCIOJIb30BAaHUEM
OPSAMBIX HM3MEPEHUMN: MpPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHUPOBATH
pE3yNbTAThl MOJTYYEHHON 3aBUCUMOCTH (U3MUECKUX BEJIMYUH B BHJE TAOIUI U
rpaduKoB, IeaTh BEIBOIBI IO pe3yiIbTaTaM UCCIICIOBaHHUS,

cobJiroaTh npaBuia 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCICTOBAaHUMN B
paMKax yd4eOHOTO OJKCIEPUMEHTa, Y4eOHO-MCCIIEOBATEIBCKON W IMPOCKTHOU
JESATETLHOCTH C HCTOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWUCTB U JTAOOPATOPHOTO
000pyI0BaHUS;

pemiath pacu€THbIe 3a7a4yd C SIBHO 3aJaHHON (U3MUecKoll MOebIo,
UCITOJNIB3YsI (PU3UYECKUE 3aKOHBI M TIPUHIIMITEI, HA OCHOBE aHaJIM3a YCIOBUS 3a1a9u
BBIOMPATh (DU3UYECKYIO MOJIEIb, BBIICIATh (PU3UYECKUE BETUYHHBI U (HOPMYIIBI,



HEOOXOJMMbIE IJIsl €€ pellleHusi, MPOBOAUTh PACYETHl U OLIEHUBATH PEATBbHOCTD
HOJIy4YEHHOT'0 3HaueHus (PU3NUECKON BEINUNHBI;

peniaTh Ka4eCTBEHHbIE 33/1a4l: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpOM HAa HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(buznueckue sBICHMUS;

UCIOJb30BaTh  MpPU  pPELIEHWH  y4yeOHBIX  3aJad  COBpPEMEHHbIE
MH(POPMAILIMOHHBIE TEXHOJIOTUU JUISl TIOUCKA, CTPYKTYpUPOBAHUS, HHTEPIIPETALIUU
U TIPEJICTaBJICHUs y4eOHONW U HAYYHO-TIOMYJIAPHOW MH(OpMAIUHU, MOTYyYECHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHATTU3UPOBATH MOJIydaeMyto HHPOPMAIIHUIO;

OOBSACHATh NPUHLMIIBI JEHCTBUS MallUH, OpUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3nuyaTh YCJIOBUS UX O€30MACHOIO MCHOJIb30BaHUS B MOBCEAHEBHOU
KU3HH;

MPUBOANTH IPUMEPHI BKJIA/Ia POCCUICKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHUE MPOLECCOB OKPYKAIOIIETO MHUpPA, B pPa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEIHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacHOCTH MpHU OOpAIEHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JJIsi COXPAHEHUS 30POBbsS M COOJIIOIEHUS HOPM 3KOJOTHYECKOIrO
IIOBEJICHUS B OKPYXKAIOLIEH Cpene;

paboTaTh B TIpyHIe€ C BBIIOJHEHUEM pPa3IUYHbIX COLMAJIBHBIX PpOJIEH,
IUIAHUPOBaTh pabOTy TIpPyNIbl, PAalMOHAIBHO pACHPENEsATh OOS3aHHOCTH U
IUIAHUPOBATH JACSTENIbHOCTh B HECTAHIAPTHBIX CUTYAlUSX, aJI€KBaTHO OILIEHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYIIIbI B pELIEHUE PACCMATPUBAEMON MPOOIIEMBI.

Oo6opynoBanue

[lenTpa 06pa3oBaHMs eCTECTBEHHO-HAVYHOI M TEXHOJIOTHYECKOI HANPABJIEHHOCTEN

«Touka pocra»
MYHHUIIUNIAJTBHOTO 0I017KeTHOT0 00111€00pa30BaTEeILHOI0 YUpeKIeHH s

«Ho.lmapacaﬂ CpeaHsas 06me06pa30BaTeJ’leaﬂ IHIKO0JIa»

1. YuyeOHo-nemoncrpanuonubiii crena: «ludposas nadoparopus no ¢pusuxke ViLaby»
(ITpousBogurens Apmenusi r. EpeBan) -4 mryku

Kommnekramus «I{udposoit naboparopuu mo ¢pusnke VilLaby

Ne HaumenoBanue Koa-Bo

n/n

1 BecnipoBo1HOM MyIBTUAATYHK C 6-10 BCTPOCHHBIMH JTaTYMKAMU 1 .

2 KoHcTpyKTOp 11151 TPOBEACHUS SKCIIEPUMEHTOB 1 xommut.

3 USB ocuunmnorpad AByXKkaHaJIbHBIN € TMaa30HOM U3MEPEHHUs 1 .
or-10 1o +10 B

4 Ka6ens USB coennuuTensHbIiI 1 .

5 3apsiiHOE yCTpO#CTBO ¢ Kabemem MiniUSB 1 .

6 Anantep Bluetooth Bepcun ne ke 4.1 Low Energy 1 mr.

7 KpaTkoe pyKoBOACTBO IO 3KCILTyaTalluu 1 mr.

8 [IporpammHuoe obecrniedeHue Ha ¢Iiei-HOCUTENe 1 .



https://s05002.edu35.ru/images/files/prikaz_tochka_rosta.pdf

9 MeTtoanueckre peKOMEeHIAIIH 1o paboTe ¢ u(poBoi 1 mr.
naboparopueii (40 pabor)

[Macropt «{udposas naboparopus mo pusuke VilLab

TexHuyeckne XapakTepUCTHKU OecHpoBOAHOrO MynbTHAaTuuka (BcTpoeHHble B coctaB
MYJIbTUAATYUKA JATYUKH)

1 [udpoBoii JaTuK TEMIEpaTypsl ¢ Tuana3oHoM uzMepenus ot -50 1o +170 rpagycos
Lenscus

2 [udposoii gaTurk aOCONIOTHOTO JaBJIeHUs ¢ nuana3onom uzMepenus ot 0 qo 700
klla

3 JlaT4rK MarHUTHOTO TOJIs ¢ Auana3zoHoM u3Mepenus ot -100 o +100 mTn

4 JlaTdauk HanpsHKSHUS ¢ TUana3oHaMu U3MEPEHHS:

Jnamazon 1: ot -2 go +2B

Jnanason 2: ot -5 g0 +5B

Juamason 3: ot -10 no +10B

Huamazon 4: ot -15 no +15B

5 JlaT4MK CHIIBI TOKA C TMAIa30HOM HU3MEPEeHHs oT -3 10 +3 A

6 JlaTuuk aKcenepoMeTp ¢ Auara3oHaMu usmepenus £2 ¢; +4 g; £8 g; £16 g

2. HaGop no 3akpenieHUI0 H3y4YeHHbIX T€M MO0 MPeAMETHBIM 00JIaCTSIM OCHOBHOTO
o01ero oopazoBanus no pusuke.
KoMI1eKT commyTcTBYIOIIMX 37IEMEHTOB JUTS SKCIIEPUMEHTOB [0 MEXaHHKE

Kommuext Ne 1

¢ Bechl 371€KTpOHHBIE y4eOHbIE

o 3mepuTenbHbIA MATMHADP (006EM 250 M)

¢ [InacTukoBslii cTakal (006EM 250 M KaXIblii)

o Jlunamometp Ne 1 (mpenen usmepenus 1 H)

o Jlunamometp Ne 2 (mpenen m3mepenus 5 H)

o 'py3 nmmHapudeckuii u3 ctamm: V = (25,0 £ 0,3) oM3, m= (195 + 2) , ¢ KprOUKOM

o 'py3 nunuHpUYecKuii u3 amoMurreBoro cmiasa: V = (25,0 £0,7) M3, m = (710£2)r
¢ 'py3 HuMHIpUYECKrii U3 crernanbHoro miactuka: V = (56,0 £ 1,8) oMs, m = 66+£2)r
o 'py3 mmimmnpuyeckuii u3 amomuareBoro cmnasa: V = (34,0 £ 0,7) oM3, m = 95£2)r
e [loBapeHHas coinb B KoHTelHepe u3 [IBX

o [Taouka s epeMeIIMBaHUs, HUTh

o [{mnzp cranbHOM Nel

o [{pmmnp amoMuHAEBbI No2

o [ [nactukoBbIi wiHAp Ne3

o [{munp anoMuHueBbIi Nod

Kommiekr Ne 2

o [[ITaTiB 7a0OpaTOPHBIi C AepxkaTenem

o Jlunamometp Ne 1 (mpezen msmepenus 1 H)

o Jlunamometp Ne 2 (mpezen m3mepenus 5 H)

¢ 2 IPYXKUHBI Ha TUTaHIIeTe: KECTKOCTh MpyKUHBI Ne 1 (50 + 2) H/m, skECTKOCTh IPY»KUHBI
Ne2 (10+2) H/m

¢ 3rpy3a maccoii (100 + 2) r kaxpIit

*Habop rpy3oB, o6o3nadeHHBIX No 4, Ne 5, Ne 6 1 3aKpeIUIEHHBIX Ha KPIOUKE

o Jluneiika mnactukoBas (amuHa 300 MMm)

* Tpancnoptip MeTaJNINYECKUH

¢ Bpycok nepessiaabiii Maccoii (50 + 5) T ¢ KproYKOM U HUTHIO



e Hanpapnstommas ¢ M3MEPUTENIbHON HIKANIOH

Kommiekr Ne3

B cocrtaB xommiekTa BXOJAT CICAYIOLINC HpI/I60pLI U MaTCpuabl.
¢ VcTOUHHK MHUTaHMSA TOCTOSHHOTO M NEPEMEHHOI'0 TOKa

* BonbT™meTp aByXIipenenbHbli: npeaen uzmepenus 3 B, nena nenenus mxansi C = 0,1 B;
npenen uzmepenus 6 B, nena nenenns mkans C = 0,2 B

* AMIiepMeTp IBYXIIpeIeNbHBIN: peIel u3mMeperus 3 A, ena aenenus mkansl C=0,1 A;
npenen uzmepenus 0,6 A, nena nenenus mkanst C = 0,02 A

¢ Pesucrop R1 conporusiennem (4,7 +0,5) Om

¢ Pesucrop R2 conporusiennem (5,7 +0,6) Om

¢ Pesucrop R3 conporusienunem (8,2 +0,8) Om

* HaGop u3 3 mpoBOJIOYHBIX PE3UCTOPOB

¢ Jlammouka Hanpsbkenuem 4,8 B

¢ CoeTMHUTENBHBIE TIPOBOJIA

¢ [Iepemennblii pesrctop (peoctat) compoTusieHueM 10 Om

o KITto4 ISl pa3MbIKaHWS M 3aMBIKAHHS JJICKTPUYCCKON LETH

Kommiekt Ned

B coctaB kommiekTa BXOAAT CHEAYIOMIUE MPHOOPBl U MaTepUalbl
¢ MlcTOUHMK NTUTaHKS TOCTOSHHOTO TOKA, BBIIPSIMUTEND C BXOAHBIM HarpsbkeHueM 36+42 B nm
Oatapeiinsbiii 6110k 1,5+7,5 B ¢ BO3MOXKHOCTBIO PEry/IMpPOBKH BIXOTHOTO HAIIPSDKEHUS
¢ Cobuparormias jmn3a 1: pokycHoe paccrosiue Fi = (100 £ 10) mm
¢ Cobuparoriiast uH3a 2: hokycHoe paccrosaue Fp = (50 + 5) mm
¢ PaccenBaroriiast in3a 3 (pokycroe paccrosaue F3 =—(75 4 5) mm
¢ JIuneiika miactukoBas (muHa 300 Mm)
* DKpaH CTaJIbHOU
¢ Hampagnstonias ¢ u3MepuTenbHoi mkanoit (amuna 730 mMm)
* KoMIIIEKT MpOBOJIOB
¢ KITF0Y JIBYXTIO3WITHOHHBIN TSI PAa3MBIKAHUS M 3aMBIKAHUS HJIEKTPHIECKOH IeTH
¢ OcBeTHTeNb C NCTOYHUKOM CBETa HampshkeHueMm 3,5 B
¢ [Ileneast nuagparma
o Cnaiin «Mopenb mpenmeTa» B peittepe
o [TonmymmmHap

¢ [Inanmer Ha motHoM jucte llItatus nabopaTopHblil ¢ MyQToit
¢ A4 ¢ KpyroBbIM TPaHCTIOPTUPOM

KommiaekT Ne§
¢ DNIEKTPOHHBINA CEKYHOMEp C JaTYMKaMU (YKOMIUIEKTOBAH 3J1€MEHTAMM MUTAHHsA)

¢ Hampagnstrotiast co mIKanoi ¢ MIJUTUMETPOBBIM JIETICHHEM
¢ Bpycok nepessiabbii: M= (50 £+ 271)

o [llTatUB C KpemIeHUeM sl HAKIOHHOH TIIIOCKOCTH

* Tpancnoptup

* HUTsIHOW MasATHUK C TPY30M C MYCKOBBIM MarHUTOM

¢ Jlenta mepHas (mmmaa 1000 Mm)

¢ 4 nunmmaapuyeckux rpysa u3 craiu maccoit (100 £ 2) r kaxbiid

o 2 npyxunbl: xkEcTkocTh npyx uHbI Ne 1 (50+2) H/m, x)€cTkocTh npyKuHBI Ne 2
(20+£2) H/m

o I'py3 mmmuaaprueckuit Maccoit (100 + 2) r ¢ kproukom

¢ TpyOka amomMHHUEBAs



Komnaekt Ne6

o [[ITatuB MabOpaTOPHEI ¢ AepKATEIIMU
o Phiyar ¢ KperieHUus MU 71 TPy30B

* BIIOK ITOABMKHBIN

¢ BJ10K HEMTOABMKHEBIN

e Huth (1mHa He MeHee 1,2 M)

o I'py3s1 3 (100 + 2) r kakblii

¢ Jlunamomerp (mpenen usmepenus 5 H)

o Jluneiika mnactukoBas (mmuHa 300 Mm)

¢ TpancrnopTip MeTaJUIM4eCKUN

Kommiaekr Ne7.

B cocraB komIuIeKTa BXOAAT CieIyolue Ipudopbl 1 MaTepHabl.
* Kanopumerp
* Tepmomerp
* Becsl 21€KTpOHHBIE
o 3meputenbHbIA MUIHHADP (MEH3ypKa) ¢ mojcTakanHukoM 13 [IBX (00bém 250 mn)
o [{ywmHap amoMuHUEBbIN Nel
¢ [lwmHap amoMUHIEBbIi No2
* Hurp MOTOK

3. Hoyr0yk Puxop 7 mryk



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosaunuyecrBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne n/m P Konrpoabnsie | Ilpakruyeckue (uubp )
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Paznen 1. DU3UKA U METO/bI HAYYHOI'O TIO3HAHUS
bubmuoreka [JOK
1.1 ®u3nKa 1 METOJbl HAYYHOT'O ITO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Uroro no pazueny 2
Pa3zpgen 2. MEXAHUKA
bubmuoreka [JOK
21 Kutiematitka > https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
22 Hurammica ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUS B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnunoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2 1 1
3 OCHOBbI TEPMOAHHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BELIECTBA. 5 bubnuoreka [IOK

@da30BbIE EPEXOIBI

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. JJIEKTPOAUHAMHUKA
Bbu6mmorexa [JOK

41 MEKTPOCTATHKA 10 hittps://m.eds00.ru/7f41bf72
42 ITocTostHHBIN 2IEKTpUYECKUNA TOK. TOKHM B 12 bubnumorexa LIOK

' pa3IUYHBIX cpenax https://m.edsoo.ru/7f41bf72

Hroro no pazneny 22

PesepBHOE Bpems 2

OBLIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68



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

11 KITACC

KoJsunyecTBo 4acos DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3/jesioB U TeM uuppoBbIe
Ne n/m P Kontpoabneie | IlpakTuueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pazgen 1. QJJIEKTPOAUHAMMUKA
11 MarunuTHOe€ 1101€. DIeKTpOMarHuTHas 11 1 3 bubnmnoreka HOK
' WHYKIHS https://m.edso00.ru/7f41c97c
Hroro no pazgeny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHn4ecKue U 3JIEKTPOMAarHUTHBIE 9 1 bubnmnoreka [JOK
' Kone6anus https://m.edso0.ru/7f41c97¢
99 MexaHuuyeckue 1 3JIeKTPOMarHuTHbIE 5 1 bubnmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubmmoreka [IOK
2. 1
3 Onriia 0 3 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24

Pazznea 3. OCHOBBI CIIEIIUAJIbHOM TEOPUU OTHOCHUTEJBHOCTH

31 OCHOBBI CclIeIUATILHON TEOpUU 4 1 bubmuorexa [JOK
' OTHOCHTEIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuotexa [JOK
4.1
DVICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 CrpoeHnue atoma 4 bu6muoreka [JOK



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

4.3

ATtoMHoOE s1po

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazgeny

15

Pa3nea 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3NKU

5.1 DeMeHTHl aCTPOHOMUH U acTPO(YUZUKH 7 ﬁg{iﬁﬁfgﬁ)gﬁ}; £41c97c
HTtoro no pazneny 7
Paznen 6. OBOBIAIOHIEE IOBTOPEHUE

6.1 Ob6o0maroree MOBTOPEHNE 4 ]t?tlfr?snlpllr(r)f::i(siilr(alg £4107¢
HTtoro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KonuyecrBo yacos DJIEKTPOHHbBIE

Ne Hara uudposbie

Tema ypoka Kontposbubie | IlpakTuueckue p
n/n Bcero H3y4yeHHusl | oOpa3oBaTejibHbIE

padoThI padoThI
pecypcbl

®du3uka — Hayka o0 IpHUpOJIE.

1 Hayunsie MeT(}), bl HOSH;)HI?SI 1 bubmorexa OK

o A https://m.edsoo.ru/ff0c32e2
OKPY’KaIoIlero Mupa
Ponb u mecto dpusuku B

5 (hopMHUPOBaHUH COBPEMEHHOM 1 bubnmnoreka [JOK
Hay4HOU KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKON eATeIbHOCTH JII0IeH
MexaHuueckoe JBUKECHHE.

3 OTHOCHTEIHFHOCTh MEXaHUUECKOTO 1 bubmmoteka [IOK
nBrkeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE NpsAMOIMHENHOE 1 bubmmnoreka [JOK
JBU)KEHUE https://m.edso0.ru/ff0c3620
PaBHOYCKOpEHHOE IPSIMONMHEWHOE bu6muoreka [IOK

5 1
JIBIDKEHHE https://m.edsoo.ru/ff0c372e

5 CBoboaHoe najeHue. Y CKopeHue 1 bubnmnoreka [JOK
CBOOOIHOTO ITaCHNA https://m.edsoo.ru/ff0c39cc
KpuBonuneliHoe 1BH>XEHHE.

7 I[I]:I/I)KCHI/IC MaTepUaIbHON TOYKH T10 1 bubmorexa LHOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Ipunuun otHocUTENBHOCTH [ anuies. 1 bu6nunorexa [JOK



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

NHepruanpHbIe CUCTEMBI OTCYETA.
[Tepssiii 3akoH HeroTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [Ipuniun

bub6nmoreka [IOK

9 CYNepro3uIHu cuil. BTopoii 3akoH
yiep 5 P . https://m.edsoo.ru/ff0c3be8
Herotona /1 MmaTepuanbHON TOUKH

10 Tpernii 3akoH HeroToHa 1u1st bubnuoreka [IOK
MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOro taroreHus. Cumna

11 TspkecTu. [lepBas kocMuyeckas bubmorexa [IOK

P https://m.edso0.ru/ff0c3d00
CKOpPOCTh

12 Cuna ynpyroctu. 3akos ['yka. Bec bubnmnoreka [JOK
Tena https://m.edsoo.ru/ff0c3el18
Cuna tpenus. Koadduiment tpenus.

13 Cuna cIc))H OTI/IBJIeI({bI/(Ilf)[ pu BI/II:KGHI/II/I bubmmorexa LIOK

P P https://m.edsoo.ru/ff0c3f76
Teja B KUAKOCTU WIIH ra3e
[locTynarenbHOE U BpalaTeabHOE

14 JBUKEHHE a0COIIOTHO TBEPAOTO Tena. bubmmoteka [IOK
MowmeHT cuibl. [liievo cumbl. Y cnoBust https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOIO Tea
NMnynsc MmaTepralbHONM TOYKH,

15 CUCTEMBI MaTepUaJIbHBIX TOYEK. bubnmnoreka [JOK
Nmnynbe cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMITyibca. PeakTuBHOE ABMKEHNE
PaGota 1 MOIITHOCTH CHUITBIL.

16 Kunernueckast s3Heprust MaTepUaIbHON bubmuoreka [IOK
Touku. Teopema 006 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKON 3HEpruu

17 [ToTenunanpHas sHEPrus. bu6muoreka [IOK
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[ToTenuuanbHas SHEPTHUS YIIPYTO
ne(OpMUPOBAHHOM MPY>KUHBI.
[ToTennmanpHas SHEPTUS Tella BOIU3H
MMOBEPXHOCTU 3eMIIH

https://m.edsoo.ru/ffOc461a

18

[ToreHnanbHble ¥ HEMOTCHIIMATBHBIC
cuiiel. CBA3b paboThHI
HETMOTEHIMATBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOHM SHEPTHU CHCTEMBI Tell.
3aKOH COXpaHEHUsI MEXaHUYECKOM
SHEpPTUU

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

19

Jlaboparopuas pabota
«HMccnenoBanue cBsi3u pabOTHI CUITBI C
M3MEHEHHEM MEXaHUYEeCKOM dHepTrun
TeJa Ha IpUMEepE PaCTsHKEHUS
PE3UHOBOTO KIyTa»

Komruiekr Ne2

udposas madoparopus
1o pu3HNKe

20

KonrponsHast pabora o reme
«Kunemaruka. [{lunamuka. 3akOHbI
COXPAHEHHUS B MEXAHUKE)

bubmmoteka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MOJIOKEHUS MOJIEKYIISIPHO-
KUHETHUYECKON Teopuu. bpoyHOBCKOE
nskenue. Auddysus

bu6nuorexa [IOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep ABUKECHUS U
B3alMOJECUCTBHS YaCTUI] BEIIECTBA.
Mogenu cTpoeHus ra30B, KUJIKOCTEN
U TBEPIBIX TENI

23

Macca monekyin. KonuuectBo
BemiecTBa. [loctosiHHas ABoraapo

24

TennoBoe paBHoBecue. Temneparypa
n e€ uzMmepenue. lllkana remneparyp



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

Henscns

WUneanpusiii raz B MKT. OcHOoBHOE

bubmuorexa [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMIiepaTypa Kak Mepa
26 CpeaHEel KUHETUYECKON SHEPTUU bubnmnoreka HOK
JIBH)KECHUS MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ffOc511e
MenneneeBa-Kianeipona
27 3akoH /lanbToHa. ["a30BBIC 3aKOHBI
Jlaboparopnas pabora
28 «HccnenoBanue 3aBUCUMOCTH MEXTY 90P,
napamMeTpamMmu COCTOSHHUS Hudposas nadbopatopus
pa3peKEHHOT0 raza» no usuke
29 W3omporeccsl B uaeanbHOM raze u ux bu6mmoteka [IOK
rpaduyecKoe MpeacTaBIcHue https://m.edsoo.ru/ff0c570e
BuyTtpennss sHeprus
TEPMOJUHAMHYECKON CUCTEMBI U
30 crroco0nI e€ m3MmeHeHus. KonmdaectBo bubmorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHs s https://m.edsoo.ru/ff0c5952
9HEPrUsl OJHOATOMHOIO UAEAJIBHOTO
rasa
31 Buasl Tennonepenaun bubnmorera [TOK
https://m.edsoo.ru/ff0c5c36
VY nenpHas TEI0EMKOCTh BEIIECTBA.
32 KonunuaecTBo TenioTsl nmpu bubmmorexa [IOK
. https://m.edsoo.ru/ff0c5c36
Teruionepenaye. AauadaTHbI mporecc
33 [lepBrIii 3aKOH TEPMOAMHAMUKH U €TI0 bubmuoreka [IOK
IIPUMEHEHHE K U30IIpoLieccam https://m.edsoo.ru/ffOc5efc
34 Heob6patumocTh mporieccoB B bubnuotexa [JOK



https://m.edsoo.ru/ff0c4fde
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npupoze. Bropoii 3akoH
TEPMOJUHAMUKU

https://m.edsoo.ru/ff0c6230

[Tpunmun aeiicteus u KI1J[ remioBoii

bubmnorexa [JOK

3 MaIlUHbI https://m.edso0.ru/ff0c600a
36 Muxn Kapno u ero KI1J]
37 DKoJIorHuecKue mpoodIeMbl
TETIOIHEPTETHKHU
38 O6o06maromuii ypok «MoneKysipHast bubmmoreka [JOK
¢uznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonrponsHast pabora o reme
39 «MonpeK 51 HI;;[ ¢u3uka. OCHOBBI buomiorexa LIOK
yop ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooOpazoBanue 1 KOHIECHCAIIHS. bu6nuoreka [IOK
Hcnapenue u xunexnue https://m.edsoo.ru/ff0c63b6
AOCOTIOTHAS M OTHOCHUTEIbHAS
41 BJIQKHOCTh BO31yxa. HackllieHHbIH bubmmorexa [IOK
Hyxa. - https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe Teno. Kpucramnmnyeckue u
42 amopdHbIe Tena. AHU30TPONHS bubmmnoreka [JOK
CBOWCTB KpHUCTAILIOB. JKuakue https://m.edsoo.ru/ff0c65f0
Kkpuctayuibl. COBpeMEHHBIC MaTEPHUAITBI
[1naBneHve U KpUCTATIM3AIIHSL.
P B bubmorexa [JOK
43 VYaenbHas TEIIOTA TUIABJICHHUS.
https://m.edso0.ru/ff0c6708
Cybnumarus
bu6nunorexa [JOK
44
YpasHeHne Terosoro bananca https://m.edso0.ru/ff0c6820
45 DnekTpusanus Tell. DIEeKTPUIECKUn bubnuotexa [JOK

3apsan. I[Ba BUJA SJICKTPUUICCKUX

https://m.edsoo.ru/ff0c6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
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https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
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3apsa10B

HpOBO,I[HI/IKI/I, AUDJICKTPUKHU U

46 MOJIYIIPOBOIHUKH. 3aKOH COXPaHEHHS bubamorexa LHOK
yHpOBOA ' P https://m.edsoo.ru/ffOc6bcc
ANEKTPUYECKOTO 3apsaa
B3aumopeiictBue 3aps10B. 3aKOH
47 Kynona. ToueuHbli 371€KTpUYECKU bubmorexa [IOK
' https://m.edsoo.ru/ffOc6ce4
3apsn
Hanpsx€HHOCTB 3JIEKTPUYECKOTO
48 noss. [IpuHuun cynepno3unuu bubnmnoreka [JOK
3JIEKTPUYECKUX MoJeu. JInnnu https://m.edsoo.ru/ff0c6df2
HaANPsHKEHHOCTH
PaGora cuit anekTpocTaTu4eckoro
49 noist. [lorennman. PasHocTh bubmorexa LHOK
’ tadt. https://m.edsoo.ru/ff0c6f00
MOTEHIIUAJIOB
[IpoBOAHMKY U TUANEKTPUKH B
50 BﬂpeKT OCTaTHYECKOM HOIJ)'IG bubmmorexa LHOK
P ) https://m.edsoo.ru/ff0c7018
JlusnekTpuueckasi HpOHUIAEMOCTh
bu6nuorexa [IOK
51 OnektpoémkocTh. KonaeHcaTo
P 8 P https://m.edsoo.ru/ff0c7126
DNeKTPOEMKOCTD MIOCKOTO
52 KOHJIEHCATOpa. DHEPrUs 3apsyKEHHOr0 bubnmorera [TOK
pa. P P https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
53 JlaGopatopHnas pabota U3mepenue Komrmnekr Ne3,
AIEKTPOEMKOCTH KOHIeHcaTopa" Hudposas nabopatopus
1o ¢pusuKe
[IpuHIMIT AEACTBUS U IPUMEHEHHE
54 KOH/JIEHCAaTOPOB, KOIIMPOBAIBHOTO

amnmapara, CTpyHHOTO MPUHTEPA.
DneKTpocTaTUIECKas 3aIuTa.
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3azemIieHne 2IEeKTPOIPUOOPOB

55

DNEeKTpUUECKU TOK, YCIIOBUS €T0
cyuiectBoBaHus. [I0CTOSHHBIN TOK.
Cuna toka. Hanpsbxkenue.
Conporunenue. 3akon Oma jist
y4acTKa [enu

56

[MocnenoBarenbHOE, NapaieabHOE,
CMEIIaHHOE COCIMHCHHE
poBOAHKUKOB. JIabopaTopHas pabora
«M3yueHne CMEIaHHOTO COCTUHEHUS
PE3HCTOPOBY

0.5

Komruiekr Ne3
bubmuorexa [JOK
https://m.edsoo.ru/ffOc74f0

57

PaboTa 1 MOIIHOCTB AJIEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

bubnnorexa [JOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa /17151 TOJTHOM (3aMKHYTOM )
anexTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas paboTa
«M13mepenune D/IC ucrouHuka Toka u
€ro BHYTPEHHET0 CONPOTUBIICHUS»

0.5

Komruiekt Ned

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

59

DneKTpOHHAsk MPOBOJUMOCTH TBEPIBIX
METaJuIoB. 3aBUCUMOCTh
CONIPOTUBJICHUS METAJIJIOB OT
Temrneparypbl. CBEpXIpOBOIUMOCTh

60

DNEeKTpUUECKUN TOK B BaKyyMe.
CBolicTBa 2IEKTPOHHBIX ITyYKOB

61

[TomynpoBOIHUKHU, WX COOCTBEHHas U
npuMecHast mpoBoIuMocTh. CBOMCTBa
p—n-niepexoxa. [lonynpoBogHUKOBEIE
npubopsI

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DJIEKTPUUYECKUH TOK B pacTBOpax u
pacriaBax 3JeKTPOJIUTOB.

bubmuorexa [JOK

62 DNeKTpOoNIUTHYECKAs TUCCOIIUALIUS. 1 https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DJIEKTPUYECKUI TOK B razax.
CamocTosTenbHbIN U bubnmoreka [JOK

63 . 1
HECAMOCTOSITEIbHBIN pa3psia. MonHusl. https://m.edsoo.ru/ff0Oc84ae
[Tnazma
DnexTpuueckue mprudopsl U

64 YCTpOICTBA U UX MPAKTUYECKOE 1 bu6mmoteka [IOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6006maromui ypok 1 bubnmoreka [JOK
«INEKTPOIUHAMHUKA https://m.edsoo.ru/ff0c88be
KonrponsHast pabora o reme

66 «Qnekrpocraruka. [TocTosHHBIM 1 bu6muoreka [IOK
3JIEKTPUYECKUM TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeaax»

67 PesepsHblil ypok. KonTponbHas 1 bubmuoreka [IOK
pabota 1o TeMe DIEKTPOoAMHAMUKA https://m.edsoo.ru/ff0c8c56

68 PezepBHblil ypok. O6006maromuii ypok 1 bu6muoreka [IOK
o TeMaM 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB 110 68

I[TPOTPAMME
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11 KITACC

KosnvecTBO 4acoB JJIeKTPOHHbIE
°
J:;H Tema ypoka Beero Kontpoasnbie | IlpakTnyeckue II/I[:;:CHI/ISI :)Ig:a[;zi]::enbnme
padoThbI padoTbI pecypes!

[TocTosTHHBIE MarHUTHI M KX

1 B3aMMOJICHCTBHEC. MarHUTHOE I10JI¢. 1 Bbu6mmorexa [JOK
BekTop MarHuTHOM MHAYKIHH. https://m.edso0.ru/ff0c9778
JIvHUY MarHUTHON MHIYKLIMHA
MarauTHoO€ 1oJie MPOBOJHUKA C

5 TokoM. OnbIT Dpcrena. 1 bubnnorexa HOK
BzaumopeiicTBue NpoBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

Kommiaext No3

JlaboparopHas pabora «13ydyenue Bu6mioreka [[OK

3 MartiTHOT'O IO KaTyIlKH € 1 1 https://m.edsoo.ru/ff0c98fe
TOKOM»
JleiicTBME MarHUTHOTO T10JIA Ha Komrurexr Ne4d
pOBOIHKK ¢ TokoM. Crita AMrepa. bu6morexa LHOK

A JlaGopatophas paboTa . . https://m.edsoo.ru/ff0c9ac0
«ccneqoBanue eMcTBUA
MOCTOSTHHOTO MarHuTa Ha PaMKy ¢
TOKOM
JleficTBME MarHuTHOTO MOJISI Ha

5 JBHKYILYIOCS 3apSKECHHYIO 1 bubnuoreka [IOK
yactuiy. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cuibl JIopeHnua

6 DNIeKTpOMAarHuTHasE MHAYKIIHS. 1



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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IToTok BEeKTOpa MarHUTHOM
unayknud. 3J1C unaykuuu. 3aKoH
AJNIEKTPOMATHUTHON MHAYKIIUU
®dapanes

JlaGopaTopHnas pabora
«UccnenoBanue sIBJIeHUS
AJNIEKTPOMArHUTHON WHIYKIIUNY

Komiiekt Ne4

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcal50

NuaykTuBHOCTS. SIBIEHUE
camounaykiuu. J/1C
CaMOMHIYKIIUU. DHEPrust
MarHUTHOTO MOJIsI KATYIIKUA C TOKOM.
DIIEKTPOMArHUTHOE TOJIe

bubmuoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoicTBa U ux
MpUMEHEHHUE: TOCTOSHHBIC MAarHUTHI,
AJIIEKTPOMATHUTHI,
AJIEKTPOJIBUTATENh, YCKOPUTETH
AJIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TI€Yh

10

Ob6o6maromuit ypok «MarautHoe
noJie. DIIeKTpOMarHuTHas

UHIYKIHSD)

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas paboTa mo teme
«Mar»uuTHoe I10JI€e.
SJ'IeKTpOMaFHI/ITHaSI PIHJIyKIIHSI»

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXaHUYECKHE
kosebanus. 'apmoHnyeckue
Kosie0aHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHUH.
[IpeBpaiienune sHeprun

bu6nmorexa [JOK
https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
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13

JlaGopaTopHnas pabora
«HccnenoBanue 3aBUCUMOCTH
nepuoJia MajbIX KoJIeOaHu# rpy3a Ha
HUTH OT JJUHBI HUTH U MacChI
rpy3a»

Kommiekt Ne5

14

KonebarenbHplii KOHTYP.
CBOOOIHBIE EKTPOMArHUTHBIE
Kosie0aHus B UA€aTLHOM
K0JIe0aTEIbHOM KOHTYpEe. AHAIOTHS
MEX1y MEXaHUYEeCKUMHU U
3IEKTPOMArHUTHBIMU KOJIEOAHUSIMU

Bbubmmorexa [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpaHEHHsI YHEPTUHU B UICATHHOM
K0JIeOATEIIbHOM KOHTYpE

bub6mnoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[TpencraBieHue o 3aTyXaroLUmx
KosieOaHusX. BoIHyX1eHHbIE
MEXaHUYECKUE KOJIeOaHusl.
Pe3onanc. BeinyxaeHHBIE
AIIEKTPOMarHUTHBIE KOJIeOaHUs

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcbb86

17

IlepeMeHHBIN TOK.
CuHyconJaIbHbIN IEPEMEHHBIN TOK.
MoniHOCTh IEPEMEHHOT0 TOKA.
AMIUIMTYIHOE U JeHCTBYIOLIEE
3HAYEHUE CUJIbI TOKA U HAIIPSKEHUS

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpaucdopmarop. [Iponssonactso,
nepeaaya u notpedieHue
3JIEKTPUYECKON SHEPTUU

19

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHNE HJIEKTPUYECKOTO

bu6mmoteka [IOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
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3BOHKA, rCHCPATOpPa NIEPECMECHHOI'O
TOKa, JIMHAN QJICKTpoIIepcaad

DKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJICTBE IEKTPOIHEPTHH.

20 Kynbrypa ucnons3oBaHus
AJEKTPOIHEPIUU B IOBCEITHEBHOM
KU3HU
Mexanudeckre BOJIHBI, YCIOBUS

acnipoctpanenus. [lepuon.
21 I()hcoppocn,ppacnpOCTpaI:{eHHs[ u bubmmorexa LIOK
https://m.edsoo.ru/ff0cca54

JuiMHa BOJIHEL. [lonepeunsie u
MIPOJI0JIbHBIE BOJIHBI

29 3Byk. CKOpoCTb 3ByKa. | poMKOCTB bubnuorexa [JOK
3ByKa. Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMAarHUTHbIE BOJIHBI, UX

23 cBOMcCTBa U ckopocTh. [1kana bubmorexa HOK
> eKTPOMATHHTHBIX BOTH https://m.edsoo.ru/ffOccfe0
[IpuHIMIBL paguoCBsI3u U

24 TeneBuaeHus. Pazsutue cpencrs
cBs3u. Pagnonokamus

o5 KonTponbHas padota «Konebanus u bubnuoreka [IOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
IIpssMonuMHEHOE pacIpoCTpaHEHUE

26 CBETa B OJIHOPOJIHOM Cpejie. bubnmnoreka [JOK
ToueuHsblil UICTOYHUK cBeTa. JIyy https://m.edsoo.ru/ff0cd350
cBeTa

7 OTtpaxeHue cBeTa. 3aKOHbI bubmuorexa [JOK

oTpaxkeHus ceera. [loctpoeHue

https://m.edsoo.ru/ff0cd4e0



https://m.edsoo.ru/ff0cca54
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M300paXeHUI B TIIOCKOM 3epKajie

[Ipenomienue cera. [lomHoe
BHYTPEHHEE OTpa)KCHUE.

Bbu6mmorexa [JOK

28 [IpenenpHbIN Yo MoaIHOTro https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKEHUS
Kommext No4
29 JlaboparopHas pabora «M3mepenue Bbu6mmorexa LIOK
MOKa3aTeiisd NPCIOMIICHUS CTCKIIA» https://m.edsoo.ru/ff0cd67a
JIunzel. [Moctpoenne n3o0paxeHmil B
30 JIMH3E. d)opM}Ijna TOHKOM JII:/IHSI)I. Bubmiorexa LIOK
https://m.edsoo.ru/ffOcddle
YBenuueHue JIMH3bI
JlabGopaTopHas pa6oTa Komrexr Nod
31 «HccnenoBanue cBOMCTB
M300paKeHU B JIMH3aX»
Hucnepcus cera. CoxXHbIA COCTaB
32 oenoro csera. L{Ber. JlabopaTopHas Kommnekt No4
pabora «Habmronenue aucnepcun
CBETa»
33 Wntepdepennus cera. Audpaxius bubnnoreka [JOK
cBera. JludpakinonHas pemeérka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
IHonspusanus ceera https://m.edsoo.ru/ffOcf02e
OnTuueckue mpruOOpPHI U yCTPOHCTBA
35 U yCTIOBHSI NX OE€30MacCHOTO
MIPUMEHEHUS
36 I'panu1iel MpUMEHUMOCTH bubnuoreka [IOK

KJIaCCHUYECKON MEXaHUKH.

https://m.edsoo.ru/ff0cf862
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[TocTynars! crienHanbHON TEOPUU

OTHOCUTEJIBHOCTH
OTHOCUTENBHOCTh
37 OJIHOBPEMEHHOCTH. 3aMe IJICHHE bubmorexa [TOK
P ) https://m.edsoo.ru/ff0cfa42
BPEMEHHU U COKpAIICHUE JITTHHBI
OHeprus U UMIYJbC

38 PeNSITUBUCTCKON YacTUIbl. CBA3b bub6nuorexa LIOK
MAacChl C JHEPTUEH U UMILYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprus MoKos
KonTponbHas padota «OnTHKa.

39 OCHOBBI CIEIIUATIBHOW TE€OpUHU Brommozexa OK

https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIEHOCTH)

40 ®otonbl. Dopmymna I1nanka. bubnnoreka [JOK
DHeprus u UMIyibC GpoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCTIE0BAaHUE

bubmuoreka [JOK

41 oroaddekra. OnwiTer A. I'.
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl potorddexra. YpaBHeHHE

42 SﬁHMTei)Ha Ji)lq)(bOToa(bgeKTa bubmorexa LIOK

. ' https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» porosdpdexra
Hasnenue cera. OnwiThl I1. H.
43 JleOeneBa. XIMHUUECKOE IENCTBUE bubmaorexa LJOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTponucTBa u

44 MPAKTUYECKOEe IPUMEHEHUE:

dboTosmeMeHT, GOTOATUHK,
COJTHEYHas OaTapesi, CBETOUO]T
45 Pemenue 3amad mo reme « IIEMEHTHI bubmuorexa [JOK



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
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KBAHTOBOM ONTHKH

https://m.edsoo.ru/ff0d0302

Mogens atoma ToMcoHa. OMNEBITEI

46 Peszepdopna no paccesnuro o- bubmmorexa LHOK
https://m.edsoo.ru/ff0d091a
yactuul. [Inanerapuas Mmoaens atoma
Bbu6morexa [JOK

41 Hoctyrarst bopa https://m.edsoo.ru/ff0dOafa
Wzny4yenue u noriomienne GOTOHOB

48 IIPU [IEPEXO0/IE ATOMA C OJJTHOTO bubmumoreka [IOK
YPOBHS SHEPrUU Ha Ipyrou. Buasl https://m.edsoo.ru/ff0dOafa
CIEKTPOB
BomnHoBBIE cBOMCcTBa yacTull. BonHbI

49 ne bpoia. KopnyckynsipHo- bubnnoreka [JOK
BOJIHOBOM Jyanu3M. CIOHTaHHOE U https://m.edsoo.ru/ff0d0Oca8
BBIHYX/ICHHOE H3JIy4€HUE
OTKpBITHE PaJOAKTUBHOCTH.

50 Omneitet Pesepdopaa mo bubnunoreka [JOK
ONPEAEIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaAMOAaKTUBHOIO U3TYUEHUS
CgoiictBa anba-, 6era-, raMma-

51 u3lydeHus. BausHue
PaAMOaKTUBHOCTH HA KUBBIE
OpraHU3MBI
OTKpBITHE IPOTOHA U HEUTPOHA.

59 W3otonsl. Anbga-pacna. bubnuoreka [IOK
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa- https://m.edso00.ru/ff0d1162
pacnan. ['amma-usnydyenue
DHeprus CBA3HU HyKJIOHOB B sfnpe. BuGmiorexa LIOK

53 SAnepusbie peakuu. SnepHbiit

peakTop. [IpoOGrembl, MepCIeKTUBEI,

https://m.edsoo.ru/ff0d1356
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DKOJIOTUYECKUE ACTIEKTHI SIAEPHOU
SHEPreTUKU

54

DJieMeHTapHbIe YacTullbl. OTKPBITHE
no3uTpoHa. MeTo/1bl HaOII0IeHUS U
PErUCTpALIMH JIEMEHTAPHBIX
gactull. Kpyruslit cToi
«DyHaaMeHTaIbHbIE
B3aUMOJICUCTBUS. ENMHCTBO
buznyecKOil KapTUHBI MUPaY

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0d0e38

55

Otanbl pa3BUTHS ACTPOHOMUH.
[IpuknagHoe 1 MUPOBO33PEHUECKOE
3HAYEHHUE ACTPOHOMHUHU. By
3BE3HOr0 HeOa. Co3Be3nus, sIpKUe
3BE3/1bl, INIAHETHI, UX BUIUMOC
nBwxeHue. ComHeyHas cuctema

56

Comnuue. ConHeunast akTUBHOCTb.
Hctounuk sHeprun ComnHLa 1 3BE€37

57

3BE3/1bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTIABHOU
MOCJIeI0BATEIbHOCTH. BHYTpeHHEE
ctpoenue 38&311. COBpeMeHHbIE
MIPEJICTABJICHUS O TIPOUCXOXKICHUH U
spomronnu ConHIa U 3BE3]1

58

Mieunsii [Iyts — Hama ['amakTuka.
[Tonoxenune u auxenue ConHia B
INamaktuke. ['anaktuku. Y€pHsble
JBIPBI B IApax rajgakTHK

59

Bcenennas. PazOeranue rajlakTuk.
Teopus bonpmioro B3psiBa.



https://m.edsoo.ru/ff0d0e38

PennkroBoe usnyuyenue.
MeTtarajiakTuka

60

Hepemennsie nmpobiaembl
ACTPOHOMHH

61

Kontponbhas pabora «9neMeHTbI
ACTPOHOMHUU U aCTPOPUIUKL»

62

O6o06matromuii ypok. Pons ¢pusuku u
ACTPOHOMHUHU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COIMAJIbHON U
ATUYECKOH chepax IesaTeIbHOCTH
YyeJ0BEKa

63

O6o6maromuii ypok. Pons u Mmecto
(bU3HUKHN U aCTPOHOMHH B
COBPEMEHHOI HAYYHOU KapTHHE
MUpa

64

O6o6maromuit ypok. Ponb
¢du3nueckoil Teopun B
(bopMHpOBaHUU NPE/ICTaBICHUI O
¢buznyecKoil kKapTuHe MHpa

65

Ob6o6maromuit ypok. Mecto
(u3HYecKoil KapTUHBI MHUPA B
0011eM psiTy COBPEMEHHBIX
C€CTCCTBCHHO-HAYUYHBIX
Ipe/ICTaBICHUH O IPUpPOJIe

66

PesepBHbIi ypok. MaruutHoe mnoie.
DIIeKTpOMarHuTHast MHAYKIIHS

67

PeseprubIit ypok. Ontrka. OCHOBBI
CIIeIMaIbHON TEOPUU




OTHOCHUTCIIBHOCTHU

Pesepnbiii ypok. KBanToBas ¢usuka.

68 DeMeHTbl aCTPOHOMUHU U 1 bubmorexa HOK
p https://m.eds00.ru/ff0d1784
acTpou3uku
OBIIEE KOJIMYECTBO HACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






