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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke 0a30BOr0 YpOBHSI Ha YpPOBHE CPEAHEr0 OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE TOJIOKEHHM M TpeOOBaHUU K pe3yibTaTaM
OCBOEHHMSI OCHOBHOM 00pa30oBaTeiIbHON MporpaMMmsl, npeacraBieHHbIX B PI'OC
COO, a rtakxke ¢ yuetoMm (enepanpHOil pabodeld TMpOrpaMMbl BOCIUTAHHUS U
KOHIIETIIMK TIpernojiaBanusi yuyeoHoro npeamera «Pusmka» B o0Opa3oBaTeIbHBIX
OpraHU3aAUAX Poccuiickoin Odenepanuy, pEeATU3YIOLINX OCHOBHEIE
oOpazoBarenbHbIE MPOTPAMMBI.

ConmepxaHnue mporpaMmbl 10 (U3HKE HAmpaBlieHO Ha (OPMHUPOBAHUE
€CTEeCTBEHHOHAYYHOW KapTUHBI Mupa oOydaromuxcs 11-12 kmaccoB mpu
oOyueHuu ux ¢u3rke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IEATEILHOCTHOTO
noaxona. I[Iporpamma mo ¢usuke coorBerctByeT TpeboBanusm OI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METANPEIMETHBIM pe3yJbTaTaM
OoOy4eHHs, a TaKX€ YUYUTHIBAET HEOOXOAMMOCTh PEATH3ALUU MEXKIPEIMETHBIX
CBA3€H (U3MKH C €CTECTBEHHOHAay4YHBbIMH YYEOHBIMM TpeaMeTamMu. B Heil
OTIPE/EIISAIOTCA OCHOBHBIE LIETU M3y4yeHUs (U3UKH Ha YPOBHE CPEIHEro OOILero
oOpa3oBaHUsl, TUIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (PU3UKU: JINYHOCTHBIE,
MeTarpeAMETHbIE, TPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no (pu3nKe BKIIIOYAET:

e IUIAHUpYEMBbIE Pe3ybTaThl OCBOEHUS Kypca (pU3MKU Ha 6a30BOM ypOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YIbTaThl IO roJjaM O0yUYEHUS;

e cojlepkaHue yueOHoro npeamera «dusnka» o rogam o0yueHusl.

®du3rka Kak Hayka O HauOoyiee OOIIMX 3aKOHAX MPHUPOJIbI, BBICTyMHas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE€, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUI 00 okpy:xatoriemM Mupe. LIIKombHbII Kypc GU3HKHA — CUCTEMOOOPA3yIOIIHiA
JUIl €CTECTBEHHOHAYYHBIX Y4E€OHBIX MPEIMETOB, MOCKOJBKY (PU3NUYECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB U SBJICHUH, H3y4aeMbIX XHMHEH, OHOJIOTHEH,
dbuszuyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpeAeNseT XapakTep UM pa3BUTHE
pPa3HOOOpPa3HBIX TEXHOJOTHMM B cdepe DSHEPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, IMOJYYEHUS HOBBIX MATE€pUAIOB C 3aJaHHbIMM CBOMCTBAMH U JPYTHUX.
N3ydyenne ¢Gu3MKM BHOCUT OCHOBHOHM BKJIaJ B ()OPMHUPOBAHHE ECTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydaronuxcs, B (popMuUpoBaHME YMEHUU MPUMEHSTH
HAy4YHbIA METO]I MO3HAHUS MPHU BHINOJHEHUN UMHU Y4€OHBIX HCCIICOBAaHUM.

B ocHoBy kypca ¢u3uku Uil YPOBHS CpEIHEro oO0mero oOpa3oBaHUs
MOJIOKEH psAX WAEH, KOTOPhIE MOXHO paccMaTpuBaTh KaK IPUHIMUIBL €ro
ITOCTPOEHHS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISCTCA JIOTUYECKH
3aBEPILCHHBIM, OH COJIEPKUT MaTepual U3 BCEX pasleioB (PU3MKH, BKIIOYAET KakK
BOIIPOCHI KJIACCUYECKOH, TaK M1 COBPEMEHHOM (DH3UKHU.

Hoes eenepanuzayuu. B COOTBETCTBUM C HEW MaTepuan Kypca (QU3HKU
0oOBEIUHCH BOKPYr (Qu3Mueckux Teopud. Benymum B Kypce sBIsETCS
dbopMupoBaHrE TIPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEPHUH, BEIICCTBE U
noJe.

Hoes eymanumapuzayuu. E¢ peanuzanusi mpenrnosiaraeT HUCHOJIb30BaHUE
T'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAYKH, OCMBICICHUE CBSA3M PAa3BUTHUS
¢uzukn ¢ pa3BuTHEM OOIIECTBAa, a TaKkKe C  MHPOBO33PECHUECKUMH,
HPaBCTBEHHBIMHU U DKOJIOTHICCKUMH MTPOOTIEMaMHU.

Hoess npuxnaonoit  uanpasnennocmu. Kypc @usuku npeamnonaraet
3HAKOMCTBO C IMUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTWYECKHUX TMPHUIIOKEHUN
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes oxonocuzayuu peanusyercs IMOCPEJICTBOM BBEICHUS DJIEMEHTOB
CoNlepKaHUsI, TOCBSIICHHBIX O3KOJOTHMUECKHM MpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXe OOCYKICHUS
po0IeM paloOHATBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKON 0€30M1acHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UKM Ha YpPOBHE CPETHEro OOIIero
oOpa3oBaHus sBIAIOTCS (pusnyeckue Teopuu (HOpMUPOBAHHME TPEICTABICHUN O
CTPYKTYpE MOCTPOCHHS (PU3UUECKOU TeOpUH, poiiu (HyHIAMEHTAIBHBIX 3aKOHOB U
MPUHITMIIOB B COBPEMEHHBIX  TPEJACTABICHUSAX O TMPUPOJE, TpaHHIAX
MPUMEHUMOCTH TEOpPUH, JUIS OIHUCAHUS CCTCCTBEHHO-HAYYHBIX SIBICHHH W
MIPOIIECCOB).

CucTeMHO-AeSTENHHOCTHBIN TOJIX0/I B Kypce (M3UKU PEaTH3yeTcsl MPEexkIe
BCETO 3a CUCT OpraHu3alli SKCIEPUMEHTAbHOW AESATEIbHOCTH OOYyYaroluXcs.
Jlns  GazoBoro ypoBHSI Kypca (U3UMKM — OTO UCIIOJB30BAHUE CHUCTEMBI
(GpOHTATBHBIX KPATKOBPEMEHHBIX JKCICPUMEHTOB | J1a0OpaTOpPHBIX padoT,
KOTOpbIE B TIporpamMme 1o (pu3uke oObEIUHEHBI B OOMIMN CIHUCOK YUYCHUYECKHX
MpaKkTUYECKUX padoT. BrimeneHne B yka3aHHOM TiepedHe JTabOpaTOPHBIX padoT,
NPOBOIUMBIX JUIS KOHTPOJS H  OICHKH, OCYIIECTBISICTCS  YYaCTHHUKAMU
00pa3oBaTEIBLHOIO TMpollecca MCXOMsl U3 OCOOCHHOCTEM TIUIAHUPOBAHUS W
ocHameHus kaOuHera Qusmku. IIpm dsToM  oOecreynBaeTCs  OBJAJCHUC
OOyJaroIMMUCS yYMEHUSMU TPOBOJUTH KOCBEHHBIC W3MEPEHHS, HCCIETOBAHUS
3aBUCUMOCTEH (DU3MYECKUX BEJIMYMH ¥ TIOCTAHOBKY OIIBITOB TIO TIPOBEPKE
IIPEIJIOKCHHBIX THITOTE3.

Bonbimoe BHUMaHWE yAENACTCS PCEIICHUI0 PACUSTHBIX M KAYCCTBEHHBIX
3amad. [Ipu aTOM ISt pacYCTHBIX 3a7a4 MPUOPUTETOM SIBIISIFOTCS 33]1a4M C SBHO
3aIaHHON (PM3UYECKOU MOJIENBIO, TIO3BOJISIFOIITNE TPUMEHSITh U3YYCHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOTO paszjena Kypca, TaK U UHTErpupys 3HAHUS U3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/7a4 MPUOPUTETOM SIBISIOTCA 3a/JaHUs Ha
o0ObsCHEHHE TMpoTeKaHus (U3MYECKUX SBJICHUM W TPOLIECCOB B OKpY’Kalolen
KU3HU, TpeOyronue BbhIOOpa (U3MYECKON MOJENH JUIsi CUTyallud MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanumsiMu DPI'OC COO k MarepuaibHO-
TEXHHUYECKOMY OOecreueHno y4eOHOro mporecca 0a30BBIi YpPOBEHb Kypca
(bU3UKK HA ypOBHE CpeTHEro 00I1Iero o0pa3oBaHUsl IOKEH U3y4aThCs B YCIOBUSIX
NpeIMETHOrO0 KaOWHeTa (U3UKM WIM B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MPEeIMETOB E€CTECTBEHHO-HAYYHOro HHKiIa. B kabuHeTe (PU3MKHU TOIKHO OBITH
HEeoOXoIMMoe J1abopaTopHOe O0OOpyAOBaHUE [JiS BBIMIOJHEHUSI YKa3aHHBIX B
nporpaMMe Mo u3MKe YICHHYECKUX MPAKTUYECKUX pabOT U JEMOHCTPAIIMOHHOE
obopyoBaHue.

JleMOHCTpallMOHHOE  000pyZoBaHHE (QOPMHUPYETCSI B COOTBETCTBUU C
OPUHLMIIOM MHUHUMAJIbHOM JIOCTATOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
MEPEYUCICHHBIX B TMporpaMMe Mo (HU3UKE KIIOYEBBIX JAEMOHCTPALUN IS
WCCIICIOBAaHMSI  W3YyYaeMbIX SIBICHMA H  TPOIECCOB, OSMIUPHYECKUX U
(yHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UJIsl YYEHHYECKUX NPAKTHUECKUX padoT
(dopMupyeTcss B BUJI€ TEMAaTUYECKUX KOMIUIEKTOB U OOECIIEUYMBAETCS B pacyere
OJIHOTO KOMIUJIEKTa Ha JABYX oOydarommxcs. TeMaTudeckue KOMILIEKThI
nabopaTopHOro 00OpYyIOBaHUS JOJKHBI OBITh TOCTPOCHBI HA KOMILJIEKCHOM
WCIOJIb30BaHNN AHAJIOTOBBIX U ITM(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJIE LIMPPOBBIX J1aOOpaTOPUI.

OCHOBHBIMM LIETISIMH U3Y4YEHUS (PU3HKHU B OOIIIEM 00pa30BaHUU SBIISIFOTCS:

e (opMHpOBaHHE HHTEpeca M CTPEMJICHUS OOYYaroIIMXCi K HAYyYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEJUICKTYAJIbHBIX M TBOPYECKUX
CITOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METO/JIE MO3HaHUs U (HOPMUPOBAHUE
UCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;

e (dopMHpoBaHHE HAYYHOTO MHPOBO33PCHHUS KaK pe3ysibTaTra HW3YYCHHS
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKHU;

e (dopMupoBaHHE YMEHHUH OOBICHATH SBJICHUS C HCIOJIb30BAHHEM
bu3nyecKuX 3HAaHUM U HAYYHBIX J10Ka3aTeIbCTB;

e (opMupoBaHHE MpPEACTABICHUN O ponu (U3UKK AL PAa3BUTHS APYTUX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHIA.

JlocTrkeHne STUX Leie 00ecTeuynBaeTCsl pelieHHeM CISAYIONINX 3a1ad B

npoliecce U3y4eHus Kypca GU3NKU Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus:



e TMpHOOpETEeHHWE  CUCTEMBbl  3HaHUUM 00  oOmMX  (PU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUSIX, BKJIIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJAUHAMHKY, KBAHTOBYIO (U3UKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHUS s
OOBbsiCHeHUS (PU3NYECKUX SBJICHUW B TPUPOAEC U Uil TMPUHSITHS
MMPAKTUYECKUX PEIICHUI B MIOBCEIHEBHOMW KU3HU;

e OCBOCHHE CMOCOOOB pEHICHHUS pa3IUYHbIX 33a7a4 C SBHO 3aJIaHHOM
bu3nyeckol MoOAENbI0, 3aj]ad, MOJPa3yMEBAIOIINX CaMOCTOSTEIbHOE
co3faHue Gu3NUecKorl MOJEINH, aJIeKBAaTHON yCIOBUSIM 3a]1a4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPHUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpexny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHHOTO IUIAHWPOBAHUS M MPOBEACHUS
bu3MYeCKUX SKCIEPUMEHTOB, aHAIM3a W MHTEpIpeTanud uHbOpMaIi,
OTIpEeNEeHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3YIIbTaTa;

e CO3JaHME YCIIOBUH IJI Pa3BUTHS YMEHHH MPOEKTHO-HUCCIIEI0BATENHCKOH,
TBOPYECKOU JIEATENBHOCTH.

Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO

oOpazoBanus oTBoAuTCs 136 yacoB: B 11,12 knacce — 68 yacoB (2 yaca B HEJIETIO)

[Ipennaraempiii B mporpamMme Mo (U3MKE TMepeyeHb JIa0OPATOPHBIX W

MPAKTUYECKUX padoT SBISIETCS PEKOMEHIOBAaHHBIM, YYHUTEIh JENaeT BBHIOOP
MPOBEJCHUS J1a0OpaTOPHBIX PAOOT ¥ OMBITOB C YUYETOM HHAWBHUIYaTbHBIX
0COOEHHOCTEH 00yUaOIINUXCS.



COILEPKXAHUE OBYYEHUA
11 KITACC

Pasznen 1. ®u3nka u MeTOAbI HAYYHOTO NMO3HAHUA

®usnka — Hayka o npuponae. HayuHble meToabl MO3HAHUS OKPYKAIOLIETO
mupa. Ponp dkcnepuMeHTa M TEOPUM B IPOLIECCE TO3HAHMS MPUPOIBI.
DKCIEpUMEHT B (PU3HUKE.

MopaenupoBanue ¢pu3nyecKUX SBICHUM M mpoueccoB. HayuHble THIOTE3bI.
®dusnyeckre 3aKOHbl U TEOPUH. ['paHUIBI NPUMEHUMOCTH (U3NYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Pons m Mecto ¢u3uku B (GOpMHUPOBAHWM COBPEMEHHON HAy4YHOM KapTHUHBI
MHpA, B IPAKTUYECKOU EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBsle M LHUQPPOBbIE HU3MEPUTEIbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3nen 2. MexaHuka

Tema 1. Kunemamuxa

Mexanunueckoe JBHXKeHHUE. OTHOCUTENBHOCTh MEXaHHYECKOTO JIBUXKEHUS.
Cucrema orcuera. Tpaekropusi.

[lepemenienre, CKOpPOCTh (CpeaHSs CKOPOCTh, MTHOBEHHAasi CKOPOCThb) U
YCKOPEHHUE MaTepUaJbHOW TOUYKH, UX MPOEKIMHU HA OCH CUCTEMbI KOOpPIHUHAT.
CroxeHue nepeMenieHuil u CJI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJMHEWHOE JBIKeHHE. ['paduku
3aBUCHUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U MepeMelieHus
MaTepUaIbHOM TOYKHU OT BPEMEHH.

CBoOosHOE MajieHue. Y CKOpeHue CBOOOIHOTO MaJICHHUSI.

KpuBonuHeintHoe  aBrvKeHue. [IBMKEHME  MarepualbHOW TOYKM IO
OKPYKHOCTH C OCTOSHHOU I10 MOAYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, TMHENHAS
ckopocTh. [lepnoa u yactora obpatienust. [{eHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHuyeckue yCTpOMCTBA W NPAKTUYECKOE MPUMEHEHHUE: CIUJIOMETP,
JBU)KEHUE CHAPSOB, IIEMTHBIE U PEMCHHBIE TIepeadHn.

Jlemoncmpayuu

Mogenb cUCTEMBI OTCYETA, WILTIOCTPAIUS KUHEMATUYECKUX XapaKTePUCTHUK
JIBUKEHUS.

[IpeobpazoBanue IBMKEHUM C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habnronenne aBuxeHUs Tena, OPOIIEHHOTO IOJ yIjoM K TOPU3OHTY U
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TIaICHHS.

HamnpaBnenue ckopocTH Npu ABUKEHHUH 110 OKPYKHOCTH.

Yuenuueckuu sxcnepumenm, nabopamopusie pabomoi

N3ydeHne HEpAaBHOMEPHOTO ABUKEHHS C LEIBIO ONPEIEICHNUS MTHOBEHHOM
CKOPOCTH.

HccnenoBaHne COOTHOLICHUSI MEXAY IyTAMH, MPOWJICHHBIMUA TEIOM 3a
MOCJICIOBATEIbHBIE PAaBHBIE MPOMEKYTKM BPEMEHH IMPHU PABHOYCKOPEHHOM
JIBH)KEHUU C HAYaIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IAPUKA B BA3KOM )KUIKOCTH.

W3y4yenune nBrkeHus Tea, OpOIEeHHOTO TOPU30HTATIBHO.

Tema 2. /lunamuxa

[IpuHimn  otHocutTensHOcTH  [aymes.  IlepBeii  3akoH  HbroroHa.
NHepumaibHble CHCTEMBI OTCUETA.

Macca tena. Cuina. [lpunnun cynepno3unuu cui. Bropoi 3akoH HeroroHa
JUIsl MaTepuaabHON TOUKU. TpeTuit 3akoH HproToHA 11 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHOro tsaroreHus. Cuna Tsokectu. llepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Buapl Tpenus (mokosi, cCkoiabxeHus, kaueHus). Cumna tpenus. Cyxoe
TpeHue. Cuia TpeHUsl CKOIRKEHHUS U cuiia TpeHus nokos. KoaddumumenT tpenus.
Cuita conpoTUBIIEHUS IPH IBUKEHUU TEJa B AKUJKOCTH WIIN Ta3e.

[TocTynarensHOE U BpaliaTelibHOE IBIKEHUE a0COIFOTHO TBEPIOTO TEA.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaileHus. Ilmedo cumel. YcnoBus
paBHOBECHUS TBEPIOTO TEJA.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHUE: MOAIINITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHune nHepIuy.

CpaBHeHHE Macc B3aUMO/ICICTBYIOIIMX TE.

Bropoii 3axkoH HeroToHa.

N3mepenue cu.

CroxeHune CHIL.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT JiepopMariuu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOIBEME U TTAJICHUH.

CpaBHEeHUME CUJT TPEHUS TTIOKOSI, KAUEHUS U CKOJIbKEHUS.

VY ciioBus paBHOBECHS TBEPIOTO Tesna. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabonvl

N3ydenue aBmkeHUs Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOWIMX B MPYKHUHE U
PE3MHOBOM 00pasiie, OT UX JAehOopMaIIHH.

HccnenoBanre yclOBHI paBHOBECHS TBEPJOrO Tejla, MMEIONIETO OCh
BpAILICHUS.

Tema 3. 3aKonbl coOXpanenus 6 MexaHuke

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMiynbC CHIIbI 1 U3MEHEHHE HMITyJIbCa TeNa. 3aKOH COXPAHEHUs HMITYJIbCa.
PeaktuBHOE nBUXKEHUE.

PabGora cuiiel. MOITHOCTH CHJIBL.

Kunernueckasi 3Hepruss MarepuaibHOW TOUku. Teopema 00 H3MEHEHUU
KHHETUYECKOU SHEPTUU.

[TorennumanbHas SHEprusl. [TorenmanbHas SHEprus YIpyTO
neopMupoBaHHOW  TpykuHBL.  [loTeHUManbHas  SHEprus Tena  BOJIM3HU
OBEPXHOCTH 3€MJIN.

[loTeHuanbHple W HE TNOTEHIMAIbHbIE CUIbl. CBA3b pabOThI  HE
MOTEHIUAJIBHBIX CUJI C U3MEHEHUEM MEXaHMYECKON YHEPTUM CHCTEMBI TEIl. 3aKOH
COXpPaHEHHS] MEXaHUYECKON IHEPTUMU.

Yrpyrue v Heynpyrue CTOIKHOBEHUS.

TexHuyeckne yCcTpoNCTBA U MPAKTHUYECKOE MPUMEHEHHE: BOJIOMET, KOIEp,
NPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIMATBLHON SHEPTUH B KHHETHYECKYIO U 00pPaTHO.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomsi

N3yyenue abCONMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JIBYX OAMHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnenoBanue cBA3U pabOThI CUIIbI C U3MEHEHHEM MEXaHUYECKOW AHEpruu
TeJa Ha IPUMEpe PACTSKEHHS pE3UHOBOIO JKI'yTa.

Pa3znen 3. Mogiekyasipaasi puznka 1 TepMOAUHAMHUKA
Tema 1. Ocnoebl MONEKYAAPHO-KUHEMUUECKOU meopuu
OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISPHO-KMHETUYECKOW TEOPUH U UX OMNBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. Juddysus. Xapakrep IBIKCHUS U
B3aUMOJICCTBUS YaCTUIl BewlecTBa. MOJEIn CTPOEHUs Ta30B, XUIKOCTEU U
TBEPJIbIX TEJ U 0OBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekysl. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

TennoBoe paBHoBecue. TemmepaTypa u e¢ usmepenue. lllkana remneparyp
Llenbcus.



Mopens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KMHETHUYECKOW TEOpPHHM HACATIbHOro raza. AOCOIIOTHAas TeMIieparypa Kak mepa
CpeIHEN KWHETHYECKON SHEPruU TEIUIOBOTO JBWXKEHUA dvacTull rasza. [llkama
temneparyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHne MenaeneeBa—Knanelpona.
3akon JlanbroHa. M3omponiecchl B UACaIbHOM ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe MpencTaBiIeHUE M30MPOILIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTpOMCTBA W NPAKTHUYECKOE IPUMEHEHUE: TEPMOMETP,
OapomeTp.

Llemoncmpayuu

OnbIThl, AOKAa3bIBAIOIINE JIMCKPETHOE CTPOCHHUE BENIECTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHUM.

OnpiThl 0 UG GY3UU KUAKOCTEH U Ta30B.

Mojenb OpOyHOBCKOTO IBUKEHHUS.

Mogens onbita IlTepHa.

OnbITHI, JTIOKa3bIBAKOIIUE CYILIECTBOBAHHE MEKMOJIEKYJIIPHOIO
B3anMO/ICHCTBHA.

Mopens, HILTIOCTPUPYIOIIAas TPUPOY AABJIEHUS ra3a Ha CTEHKHU COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIINE YPABHEHHE COCTOSIHUSI WACAIBHOIO rasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopvle pabomuol

Onpenenenne Maccbl BO3yXa B KJIIACCHOM KOMHATE Ha OCHOBE M3MEPEHUU
00bEMa KOMHATBI, IaBJICHUS U TEMITEpaTyphl BO3yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY ITapaMeTpaMu COCTOSIHUSA Pa3peKEHHOTO
rasa.

Tema 2. Ocrosbt mepmoOuHamurku

TepMoauHaMuueckass cucTeMa. BHYTpPEHHsSI SHEPrus TEPMOAUHAMUYECKOU
CUCTEMBI U cIOcO0bI €€ u3MeHeHusd. KonnuecTBo TemnoTel U paboTta. BHyTpeHHss
SHEpPrusi  OJHOATOMHOTO  MACANbHOrO  rasza. Buael  Temionepenayu:
TEIJIONPOBOJIHOCTh, KOHBEKIIMS, U3JIyYeHHE. Y AENIbHASI TEIJIOEMKOCTh BEIECTBA.
KonnuecTBO TEmIOTH NpH TeIoNnepeaaye.

[Tonsitue 006 amuabatHoM mporiecce. llepBhlii 3aKOH TEPMOAMHAMUKH.
[IpuMeHeHre TepBOro 3aKOHa TEPMOJMHAMHMKHM K Hu3ompoieccaMm. ['padpuueckas
WHTEepHIpeTanus paboThl Tasa.

Bropoii 3akon TepmoauHamMuku. HeoOpaTuMoCTh TPo1IecCcoB B IPUPO/IE.

TemnoBble  MamuHbl.  [IpuHIUNBI ~ AEHCTBHS  TEIJIOBBIX  MAIWH.
[IpeoOpazoBanusi »HEpPruM B TEIUIOBBIX MaminHax. Kos(¢uimeHT mnoie3Horo
nectBus TerwtoBod mamwmHbl. [{ukn KapHo m ero ko3¢ @duiMeHT Mmoiae3Horo
AEHCTBHSL. DKOJIOTUYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHu4ecKkue YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTaTelhb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

Llemoncmpayuu

W3MeHeHue BHYTpEHHEH HSHEpPruy Teja MpU COBEPIICHUHU pPaOOTHI: BBUIET
npoOku u3 OYTBUIKM TOJ JIEWCTBHEM CKAaTOro BO3[yXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe MyTEeM TpeHHUs (BUACOJEMOHCTPALIHS).

N3MeHeHne BHYTPEHHEN YHEPTUM (TEMIIEPATYpPhI) TeIa MpH TEIJIoNepeaye.

OnpiT 1O anuabaTHOMYy pacIIMPEeHUI0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEN BHYTPEHHETO CTOPAHHUSI, PEAKTUBHOTO
JBUTATEIIS.

Yuenuueckuii oxcnepumenm, nabopamopmsvie pabomul

N3mepeHune ynenbHOM TEMI0EMKOCTH.

Tema 3. Aepezammuvie cocmosanusn eéewiecmea. Dazosvie nepexoonl

[TapooOpazoBanue u koHaeHcanus. Mcmapenue u xureHue. AOCOIIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh Bo3Ayxa. HaceimeHHwld mnap. YaenbHas TeruioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIICHUS OT JaBJICHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPOIHS CBOMCTB
kpuctaimioB. Kuakue kpuctaimbl. CoBpeMeHHblE Marepuainbl. [lnaBieHue u
KpucTayu3anus. Y aelbHas TerioTa rmiasienus. Cyonumarus.

YpaBHeHUE TEMIOBOTO OaaHca.

TexHuyeckrue YyCTpPOMCTBA W MPAKTUUYECKOE MPUMEHEHUE: TUTPOMETP U
IICUXPOMETP, KaJIOPUMETP, TEXHOJIOTMH TMOIYUYEHHS] COBPEMEHHBIX MaTepHaliOB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolCTBa HACHIIIICHHBIX MTAPOB.

Kunenuve npu noHM>KEHHOM JIaBJICHUH.

CriocoObl M3MepeHus BIAKHOCTH.

Hab6nronenune HarpeBaHus U IJIaBJIEHUS KPUCTAIUNIMYECKOTO BEIECTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3Mepenne OTHOCUTENIBHOM BIAXKHOCTH BO3AYyXa.

Pa3zpnes 4. DieKTpOAMHAMHUKA
Tema 1. Inekmpocmamuxa
OJIeKTpU3alMs TeN. OJNEKTpUYECKUM 3apsa. /JlBa BuIa DIEKTPUUECKUX
3apanoB. [IpOBOJHUKM, OUANEKTPUKKA W TOJYIPOBOJHUKH. 3aKOH COXpaHEHUS
AIEKTPUYECKOrO 3apsijaa.
B3aumopaeiictBue 3aps10B. 3akoH KyioHa. To4eUHBI AIEKTPUUECKUI 3apsil.
Onexktpuyeckoe mnone. Hanpspk€HHOCTh  anekTpudeckoro mnods. IIpuHomn



CYyHEPHO3ULIMK AIEKTPUUECKUX Mojed. JIMHUM HanpsKEeHHOCTH 3IEKTPUYECKOTO
OJIS.

PaGora cumm  snekrpoctatmdeckoro  moisa.  I[lorenmuman.  PasHocTh
MoTeHUHAIOB. [IpOBOMHUMKM W JUANEKTPUKU B  BJIEKTPOCTATHYECKOM IIOJIE.
Jlusnextpruyeckasi MpOHUIAEMOCTb.

OnekTpoeMKocTh. KoHieHcaTop. DIEKTPOEMKOCTh IIOCKOr0 KOHAEHCATopa.
DHeprus 3apsHKEHHOTO KOHASHCaTopa.

TexHuyeckue yCTpoHMCTBA M NPAKTHUUECKOE NPUMEHEHHE: HSIIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTATUYECKas 3allluTa, 3a3eMJICHUE JIIEKTPOIPUOOPOB,
KOHJIEHCATOp, KOIIMPOBAJIBHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO U MPUHLIMI JEUCTBUS DJIEKTPOMETPA.

B3auMmopencTBre HAANEKTPU30BaHHBIX TEI.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpOBOIHUKH B BIIEKTPOCTATUUECKOM I1OJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKY B IIEKTPOCTATUIECKOM ITOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHcAaropa OT IUIOLIAAH
IJIACTUH, PACCTOSTHUS MEXIY HUMH U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHepPrus 3apsHKEHHOTO KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3Mepenune 21eKTpOEMKOCTH KOHIEHCAaTOopa.

Tema 2. Ilocmoannwii 3n1ekmpuueckuit mox. Toku é paznuunvix cpeoax

OJEKTPUUYECKU TOK. YCJIOBHUS CYIIECTBOBAaHHUS 3JEKTPUYECKOIO TOKa.
Nctounuku Toka. Cuna Toka. [IocTOSTHHBIN TOK.

Hanpsixenue. 3akon Oma 111 ydacTka Lenmu.

OJIEKTPUYECKOE CONPOTUBJICHUE. YIENBHOE CONMPOTHUBIICHHE BELIECTBA.
ITocnenoBarenbHOE, MAPAITIENBHOE, CMEIIAHHOE COCANHEHNE ITPOBOIHUKOB.

PaGotra osnmektpuyeckoro Toka. 3akoH JDkoyms—Jlenma.  MomHOCTB
AIEKTPUYECKOTO TOKA.

DNEeKTpOJBIXKYIIAA CUJIa U BHYTPEHHEE COMPOTUBIICHHE MCTOYHUKA TOKA.
3axoH Oma Jy1st MOJTHOM (3aMKHYTOM) 3yieKTpuyeckol 1ienu. KopoTkoe 3aMbIkaHueE.

DIIEeKTpOHHAA MIPOBOJIUMOCTD TBEPIBIX  METAJUIOB. 3aBHCUMOCTb
CONPOTHUBJIEHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DnexkTpudecKuii TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomyrmpoBOTHUKMY. CobcTBeHHast 17§ MIPUMECHAs MPOBOAUMOCTD
noJynpoBoIHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHIKOBBIE TPUOOPHI.

OJNeKTpUYeCcKHid TOK B  pacTBOpax M pacIulaBax  AJIEKTPOJIUTOB.
DNEKTPOIIUTUYECKAS JUCCOLMALIMS. DIEKTPOIIU3.



OnekTpuueckuidi TOK B razax. CamMoCTOATENbHBIM U HECAaMOCTOSITEIbHBIN
pa3psan. Monuus. [Lazma.

TexHHUYecKHue YCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIIepMETP,
BOJIBTMETP, PEOCTAT, HMCTOYHUKHA TOKA, BJIEKTPOHArpeBaTEIbHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0/,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYNPOBOTHUKOBBIN TNO/, TAIbBAHUKA.

Llemoncmpayuu

M3mepeHne cuiibl TOKa U HANPSHKEHHUS.

3aBUCHUMOCTh CONPOTUBIICHHS LWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TTONIEPEYHOTO CEUYEHUS M MaTepuaa.

CMeliaHHOe COeJUHEHUE MPOBOITHUKOB.

[IpsmMoe wu3MepeHue dIEKTPOABMXKYIIEH Ccwibl. KopoTkoe 3ambIkaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTB COITPOTHUBIICHHSI METAJUIOB OT TEMITEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

HckpoBoit pa3psl ¥ IPOBOJAUMOCTB BO3AYXa.

OAHOCTOPOHHSISI MPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomuwl

N3y4yeHne CMEManHOr0 COEIMHEHUSI PE3UCTOPOB.

M3mepenne 3JIEKTPOABUKYIIEH CHIIbI UCTOYHHWKA TOKAa U €r0 BHYTPEHHETO
CONPOTHBIICHUSI.

HaOmronenue snexkrposnsa.

MesknpeaMeTHbIe CBSI3U

N3yuyenue kypca ¢usuku 6a3oBoro ypoBHs B 10 kjacce ocyliecTBIsieTCs ¢
YUYETOM COJEPKATENbHBIX MEXIPEIMETHBIX CBSI3€l C KypcaMu MATEMAaTHKH,
OMoNOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHUH.

Mesicnpeomemnole nowsimusi, CBSI3aHHbIE C HW3YYEHHEM METOJOB HAay4YHOI'O
MO3HAHUS: SIBJICHWE, HAay4YHBIM (HhakT, TUIOTe3a, (u3nuecKas BEJIMYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIIb, U3MEPEHUE.

Mamemamuxa: penieHHMe CHUCTEMbl YpaBHEHMH, JIMHEHHas QyHKIMS,
napabona, runepOosa, ux rpaduKu U CBOWCTBA, TPUTOHOMETPUUECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMH HA OCU KOOPJUHAT, CII0KEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABWIKEHHE B KUBOU mpupoje, auddysus, ocMmoc,
TEIUIO0OOMEH JKUBBIX OPraHU3MOB (BUIbI TEILJIONEPEaayH, TEIIOBOE paBHOBECHE),
ANIEKTPUYECKUE SIBJICHUS B )KUBOM NIPUPOJE.

Xumus: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJSIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, JKUIKOCTEN WU



ra3oB, 3JIECKTPUYECKHE CBOWCTBA METAJUIOB, 3JIEKTPOJUTHUYECKAS TUCCOLMALMS,
rajJbBaHUKa.

l'eoepaghus: BnaxxHOCTh BO3yXa, BETPBI, 0apOMETp, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE ABM)KEHUN C HCIOJB30BAHUEM MEXAHU3MOB,
y4€T TpEeHUs B TEXHHUKE, IMOAIIMIHUKY, HCIOIb30BAHUE 3aKOHA COXpPaHEHMs
UMITyJIbCa B TEXHHUKE (pakera, BOJOMET W JPYrHE), JABUTATE]b BHYTPEHHETO
Cropanusi, napoBasi TypOrHa, OBITOBOW XOJIOAWJIBHHUK, KOHAUIIMOHEP, TEXHOJIOTUU
IOJy4YEHUS] COBPEMEHHBIX MaTEepUaloB, B TOM YHCIE HAHOMATEpUAIOB, U
HAaHOTEXHOJOTMH, 3JIEKTPOCTATHYECKasl 3allluTa, 3a3€MJIEHUE 3JIEKTPONpUOOpOB,
KCEpOKC, CTPYHHBIH PUHTED, AIIEKTPOHArPEBATEIbHbBIE puOOPHI,
ANIEKTPOOCBETUTEbHBIE PUOOPHI, rajbBaHUKA.

12 KJIACC

Paznes 4. DiieKTpOAMHAMHUKA

Tema 3. Maznummnoe none. I1eKmpoMazHUMHAA UHOYKUUSA

ITocTtossnHble  MarHuThl.  B3aumojelCTBHE  IMOCTOSIHHBIX ~ MAarHHMTOB.
MarnutHoe moJsie. Bexktop MarHWTHOW UWHAYKUWHW. [IpuHOMI cynepro3unuu
MarHUTHBIX MoJiek. JIMHMU MarHuTHOM WHAYKIUU. KapTuHa JMHUN MarHUTHOU
WHAYKIHAH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHOe T1OJ€ TIPOBOJHHMKA C TOKOM. KapTuHa IHMHUNA WHAYKIUU
MAarHUTHOTO TIOJIA JUIMHHOTO IIPSIMOIrO IMPOBOJHHKA W 3aMKHYTOI'O KOJIBIIEBOTO
MPOBOJIHUKA, KaTYIIKU ¢ TOKOM. OnbIT Ipcrena. B3anmoaeicTBue mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOAYJIb U HAITPaBJICHHUE.

Cuna JlopeHnua, e€ MOJlyJib U HanpaBiieHUE. JIBUKEHHE 3apsSyKEHHON YaCTUIIbI
B OJJHOPOJHOM MarHuTHOM IoJjie. PaboTa cunsl Jlopenia.

SlBnenue oanekTpoMarHuTHOW MHAyKUMHM. [lOTOK BekTOpa MAarHUTHOU
WHIYKIMHA. OJIEKTPOABIKYIAS CHJIa HWHAYKUUAHW. 3aKOH JJIEKTPOMAarHUTHOU
unaykuuu Oapanest.

BuxpeBoe »ieKkTpuyeckoe TmoJie. ODNEKTPOABIKYIIAs CUila HHIYKIUU B
MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIIATEIBHO B OJJHOPOJHOM MarHuTHOM IOJIE.

[IpaBuno Jlenna.

NHAyKTUBHOCTh. SIBJIE€HHME CAMOMHIYKIMU. OJCKTPOABIKYIIAS  CHJIA
CaMOUHIYKITUH.

DHEprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHn4yeckue yCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHE. IOCTOSIHHBIE
MArHuThl, SJICKTPOMArHUThI, 3JIEKTPOJBUIATENb, YCKOPUTEIU SIEMEHTAPHBIX
YaCTHIl, UHIYKI[MOHHAS T1€Yb.



Llemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE TIEKTPOHHOIO IMyYKa MarHUTHBIM TTOJIEM.

JlvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3auMojelicTBre IBYX TPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JeiicTBre cuiibl JIopeHIia Ha HOHBI 3JIEKTPOJIUTA.

SIBreHME PIIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD JJICKTPOJBHKYIIECH CUJIbI MHAYKIMU OT CKOPOCTH MU3MEHEHMS
MarHMTHOTO MOTOKA.

SIBieHrEe CaMOMHAYKIIWH.

Yuenuuecxuii sxcnepumenm, 1abopamopvle pabonol

N3ydyeHrne MarHuTHOTO MOJISl KATYIIKHA C TOKOM.

HccnenoBanue AEHCTBUSA MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sSIBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Pa3nen 5. Kosie6anusi 1 BOJITHBI

Tema 1. Mexanuueckue u 31eKmpomMacHuUmMHble KOJ1€0aHUuA

KonebGarenbnas  cucrema. CBOOOJHBIE  MEXaHHMYECKHE  KoseOaHUS.
I"apmonnyeckue konedanus. [lepuoa, yactora, ammiutyga u (aza koneOaHH.
[IpyXuHHBIA MasTHUK. MaremMaTU4eCKU MAasTHUK. YPaBHEHHUE TapMOHUYECKHUX
kosebanuii. [IpeBparienune sHeprun Mpy TaApMOHUYECKUX KOJIeOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMATHUTHBIE KoOJieOaHUS B
UJeaNbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOIHS MEXAYy MEXaHUYEeCKUMU U
ANEKTPOMATrHUTHBIMU KoJieOaHusiMu. Dopmyna TomcoHa. 3akoH CcoOXpaHEHUs
SHEPTUU B UJICATHHOM KO0JIE0ATEIbHOM KOHTYDE.

[TpencraBienue o 3aTyxaroUux KojeOaHusX. BeIHYX/IeHHbIE MEXaHHUUECKHE
koseOanus. PezoHanc. BeiHyXI€HHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUSL.

[lepemennblii TOK. CHHYCOMIAIBHBIA NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOT0 TOKa. AMIUIMTYJHOE W JIEWCTBYIOIEE 3HAYEHUE CHIJIBI TOKA U
HANPSHKEHUS.

Tpancpopmarop. [IpousBoacTBo, mepegadya u MOTpeOICHUE DIEKTPUUECKON
SHEPIrUU. DKOJIOTMYECKUE PUCKHU MPHU MPOU3BOACTBE AIEKTposHepruu. KymbTypa
VCIIOJIb30BAHUS JIEKTPOSHEPTUH B IIOBCETHEBHOM KU3HHU.

TexHuueckue yCTpOMCTBA U IPAKTUYECKOE IPUMEHEHUE: DIIEKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JMHUU JIEKTpoInepeiay.

Llemoncmpayuu

HccnenoBanne mapaMeTpoB KoJieOATEIbHOW CHUCTEMbl (TIPYKUHHBIN WM
MaTeMaTUYECKUI MasiTHUK).



Hab6nronenue 3aTyxaromux KoJeOaHui.

HccnenoBanre CBOMCTB BBIHYKIEHHBIX KOJIEOAHU.

Hab6mronenue pe3onanca.

CBoOOIHbBIE 2JIEKTPOMArHUTHBIEC KOJIEOaHUsI.

OcuuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3oHaHC mnpu MOCHENOBATENILHOM COEIMHEHHHM pE3UCTOpa, KATYIIKU
MHIYKTUBHOCTH U KOHAEHCATOPa.

Mopenp JIMHUH 3JEKTPOIEpe1adH.

Yyenuueckuii sxcnepumenm, n1abopamopmsie pabomul

HccnenoBanre 3aBUCMMOCTH MEPHOAA MajbIX KOJIEOAHUM Ipy3a HA HUTU OT
JUTMHBI HUTU U MAacChl rpy3a.

HccnenoBaHue IMEPEMEHHOIO0 TOKa B LENM W3 I[OCIEAO0BATEIBHO
COCIMHCHHBIX KOHJICHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 3n1eKmpomMazHUMHbLE OTTHbL

Mexanuueckue BOJIHBIL, YCIOBUS pacmpocTpaHeHus. Ilepuon. CkopocTb
pacnpocTpaHeHuss W JJMHA BOJHBL [lomepeuHble W TPOJOJIBHBIE BOJHBI.
WNuTepdepenus u qudpakius MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I'poMKocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHSI U3JIyYEHHUs JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtauus BektopoB E, B, V B anexkrpomarautHo BoaHe. CBOMCTBA
ANIEKTPOMATHUTHBIX BOJIH: OTPA)KEHUE, MPETOMIICHHE, NOJIApU3aLus, Tudpakims,
uHTephepeHuus. CKopocTh 3MEKTPOMArHUTHBIX BOJIH.

[[Ikana 3MeKTPOMAarHUTHBIX BOJIH. [IprMeHEeHHE AIMEeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3H U TeJIEBUICHU. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH Cpeibl.

TexHHYecKue YCTPONCTBA M MNPAKTUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE
UHCTPYMEHTBI, YJIbTPAa3BYKOBasl JIMarHOCTHKAa B TEXHHUKE M MEIUIIMHE, paaap,
paanonpuEMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-meys.

Jlemoncmpayuu

OOpazoBaHue U pacpoOCTPaHEHHUE MOTIEPEUHBIX U MPOJIOJIbHBIX BOJIH.

KoneoG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

Habmoienue oTpaskeHus: M MPeIoMIICHHUSI MEXaHUYECKUX BOJIH.

Hab6nronenue narepdepeniuu u qudpakiini MEXaHUIeCKUX BOJTH.

3BYKOBOW pE30HAHC.

HabGntogenue cBS3U T'POMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUTUTYAOM U
4acTOTOU KoseOaHuil.



HccnenoBanne  CBOMCTB — JJIEKTPOMATHUTHBIX — BOJIH: OTpaXk€HHUE,
pesioMJIeHUE, MoJspu3anus, Judpakuus, tHTephepeHIIus.

Tema 3. Onmuka

['eomeTpuueckas ontuka. lIpsMonuHENdHOE pacnpoCTpaHEHUE CBETA B
omHOpOaHOM cpene. JIyu cBera. ToueuHblii HICTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. llocTpoeHne n3o0pakeHuil B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBeta. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOIIOTHBIN TOKa3aTelb
npenomiicHus. llonHoe BHyTpeHHee oTpaxeHue. IIpenenpHbli yroa MOJHOTO
BHYTPEHHETO OTPAXKEHUSI.

Jucnepcus ceeta. CioxHbIi cocTaB Oenoro ceera. Lger.

ColOuparomie u pacceuBaromie JauH3bl. ToHkas muH3a. DokycHoe
paccTOsIHUE M ONTHYECKas CHila TOHKOM JuH3bl. IlocTpoeHue u3oOpaxkeHUil B
cOOMpAIOIIMX U pacceuBaroluX JUH3aX. DopMysa TOHKON JIMH3BL. YBEJIUYEHUE,
JTaBaeMo€ JIMH30M.

[Ipenespl IPUMEHNMOCTH F€OMETPUYECKON ONITHKH.

BonnoBas ontuka. WHTepdepenuus cBera. KorepeHTHble HCTOYHMKHU.
VYcaoBus HaOMOIEHUS MAKCUMyMOB M MHHMMYMOB B HHTEp(hEpPEHIMOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakuus cBera. [QudpakuronHas pemeTka. YCIOBUE HaOIIOIEHUS
IVIABHBIX ~MAaKCHMyMOB IIpM  IaJ€HUM MOHOXPOMATHYECKOIO CBE€Ta Ha
TU(DPaAKIIUOHHYIO PEIICTKY.

[Tonspuzamnus ceera.

TexHu4ecKkue yCTpOMCTBAa M MPAKTUYECKOE NPUMEHEHHE: OYKH, JIyIa,
¢oroanmnapaT, NPOEKIMOHHBIN amnmapaT, MHUKpPOCKOIN, TEJIECKOI, BOJOKOHHAs
OITHKA, AUPPAKIIMOHHAS PELICTKA, MOJISIPOUI.

Jlemoncmpayuu

[IpsiMonIMHENHOE PACTIPOCTPAHEHUE, OTPAXKEHHE M IPEIOMIICHHE CBETa.
OnTuyeckue NpuOOpHI.

[TonHoe BHYTpeHHEee oTpaxeHue. Mozenb CBeTOBOAA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Hab6mronenne narepdepeHIuum cpeTa.

Hab6mronenune nudpaximm ceera.

HaGmronenue qucnepcun cBeTa.

[TomydyeHue criekTpa ¢ HOMOIIBIO TPU3MBI.

[TonydyeHue crekTpa ¢ MOMOIIbIO TUPPAKITUOHHONU PEIICTKH.

HaOnronenue nosisipusanuu CBETA.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi



N3mepenue nokasarens NpeioMIICHUS CTEKJIA.
HccnenoBanne CBOMCTB M300pakKeHUH B JIMH3AX.
HaGmronenne nucnepcuu cBera.

Pa3nes 6. OCHOBBI CIeHAJILHOI TEOPUH OTHOCUTEIbHOCTH

['panunbl  PUMEHMMOCTHM  KJIaccMyeckon  mexanuku.  [locTynars
CIIEIMAIIBHOW TEOPUM OTHOCHUTEIIBHOCTH: HMHBAPUAHTHOCTH MOJYJIA CKOPOCTH
CBETAa B BAKyyMe€, IPUHIUII OTHOCUTEIBbHOCTH DUHIITEHA.

OTHOCHUTEIIBHOCTE OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKpPAIlCHHE
JUIAHBI.

DHEPIUsl U UMITYJIbC PEISITABUCTCKON YACTHLIBI.

CBs13b MacChl C JHEPrUEr U UMITYJILCOM PEIIATUBACTCKON YaCTHUIIbl. DHEPTHUS
IIOKOSI.

Pa3znen /. KBanToBas pusuka

Tema 1. Dnemenmot Kéanmoeoil OnMuUKU

®otonsl. opmyna [lnanka cBs3u 3HEpruu (HOTOHA C €ro YaCTOTON. DHEPIrUs
U UMIyJIbC (POTOHA.

OTtkpoiThe U uccnegoBanue poroddpdexra. OnbiThl A. I'. CTosieToBa. 3aKOHBI
dboTorddexra. YpaBHenue IDiinmTeHa s Gorodrddexra. «KpacHas rpaHuna»
doToaddekra.

JaBnenne cBera. OnbiThl I1. H. JleGenena.

XUMHUECKOE JICVCTBUE CBETA.

TexHu4eckue yCTpOWCTBA M MPAKTHUECKOE MPUMEHEHUE: (POTODIEMEHT,
dboTomaTUMK, COJTHEUHAs OaTapesi, CBETOAUO.

Jlemoncmpayuu

®oTo3dQdeKT Ha YCTAaHOBKE C IIMHKOBOM IIJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poToaddekTa.

Cgeroauos.

Conneunas GaTapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -4acTHII.
[Lmanerapnas mopmens aroma. llocrymarel bopa. M3nydeHne u morjomeHue
GbOTOHOB mpu mepexoje aToMa C OJHOTO YPOBHS DHEPrHUM Ha Jpyroil. Bumbr
criekTpoB. CIEKTp YPOBHEW HEPTrUU aToMa BOJIOPO/IA.

BosiHoBbIE cBoiicTBa yacTull. Bonnsl ne bpoitnsa. KopnyckynsipHo-BOITHOBOM
Ty aJli3M.

CHOHTaHHOE U BBIHYXJEHHOE U3TyUYEHUE.

TexHuyeckue yCTpOHMCTBA M IPAKTUYECKOE MPUMEHEHUE: CIEKTPabHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu
Mopnens onsita Pesepdopra.
Ornpenenenue IJIMHBI BOJHBI J1a3epa.
HabGmronenue nuHeRvaTbix CIIEKTPOB U3TYUYEHUS.
Jlazep.
Yuenuueckuu sxcnepumenm, nabopamopuvie pabomoi
HaOnroienre nuHeiyaToro CreKkTpa.
Tema 3. Amomnuoe adpo
OKCIEpPUMEHTBI, JOKAa3bIBAIOIIME CII0OKHOCTh CTPOEHHUsS sApa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuto  cocrapa
paanoakTuBHOTO wu3nydeHus. CoiictBa anbda-, Oera-, raMma-U3ITydeHUS.
BiusgHue pagnoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OtkpeiTHE TpoTOHAa M HeWTpoHa. HykimonHas monens siapa I'eitzenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Torsl.
Anbba-pacnaa. OIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnazn. [amma-
M3JIy4yeHne. 3aKOH paJuOaKTUBHOIO pacIaja.
DHeprus CBA3U HYKJIOHOB B sajipe. AnepHbie cuibl. JledekT maccsl sapa.
Snepnseie peakunu. [lenenue u cuHTeE3 AI€EP.
SAnepusiii peaktop. TepmosinepHsbiii cuHTe3. IIpobOiieMbl M NEpPCHEKTUBBI
AJIEPHOU SHEPTETUKU. DKOJOTUUECKHE ACTIEKTHI SIEPHON SHEPTETHKHU.
DneMeHTapHble YacTULbl. OTKPBITUE TO3UTPOHA.
MeTobl HAOIIOIEHUS M PETUCTPALIUU DIIEMEHTAPHBIX YACTHII.
@dyHaMeHTalbHbIe B3auMOEHCTBUA. EAMHCTBO (hr3nueckoil KapTHHBI MUpA.
TexHUYeCcKue yCTpOMCTBA U NMPAKTUYECKOE MPUMEHEHHE: TO3UMETP, KaMmepa
Buiibcona, simepHbIil peakTop, arToMHas 6oMoa.
Jlemoncmpayuu
CUeTYMK HOHU3UPYIOUIUX YACTHII.
Yuenuueckuii oxcnepumenm, nabopamopmsie pabomul
HccnenoBanre TpekoB yacTuil (10 rOTOBBIM (oTorpadusim).

Pa3jes 8. DjieMeHTBI ACTPOHOMUU U ACTPOPU3MKH

DTarbl pa3BUTHS aCTpOHOMUH. [[puKnagHOE U MUPOBO33PEHUECKOE 3HAUEHUE
ACTPOHOMMUMU.

Bun 3B&3mHOoro neba. Co3Be3gusi, sIpKHE 3BE3JIbI, IUIAHETBI, MX BHIMMOC
JIBYDKEHIUE.

ComnHeunas cucteMa.

Cosnne. ConHeuHass akTUBHOCTh. Mcrounuk sHeprum ConHua U 3BE3.
3B€3/1bl, X OCHOBHBIE XapaKTEPUCTUKHU. JluarpamMma «CHEKTpajdbHbIM KiIacc —
CBETUMOCTBY». 3BE3JIbI TJIABHOM IIOCJIEJOBATEILHOCTH. 3aBHCHMOCTH «Macca —
CBETHUMOCTB» JJI1 3BE3]] IJIaBHOM MOCJIEAOBATEILHOCTU. BHYTpeHHEe CTpoeHue



3B¢3/1. COBpEMEHHBIE MPECTABICHUSI O MPOUCXO0XKACHUU U 3BOIonMU CoJiHIIA U
3BE3/. DJTanbl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Manmaktuka. Ilomoxenue u nwxenue CosiHLIA B
["anakTuke. Tunsl raakTuk. PaguoranakTuku U KBazapbl. UepHbIE ABIPBI B SApax
TaJIAKTUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06ma. Paz0eranue rajmakTuk.
Teopus bosbmoro B3psiBa. PEIUKTOBOE U3ITyYEHHE.

MacmrabHas ctpykTypa Beenennoii. MeraranakTuka.

Hepemennsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

HaOnronenusi HEBOOPYKEHHBIM TJIa30M C HCMOJb30BAHUEM KOMITBIOTEPHBIX
PUITIOKEHUH ISl ONIPEAETICHUS TIOJI0KEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be31us1 CEBEPHOTO MOMYIIAPHUs U SIPKUE 3BE3/BI.

Hab6mronenus B reneckorn JIynsl, miuanet, Maeunoro [TyTu.

Oo6o01maromniee MOBTOPEHHE

Ponp ¢u3uku © acTpOHOMHUU B DKOHOMHUYECKOM, TEXHOJOTHUECKOM,
COLIMAJIBHOM M 3TUYECKOHM cpepax AesTeIbHOCTH YEJIOBEKA, POJib U MECTO (PU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOW HayYHOW KapTUHE MUpPA, pOJib PU3NYECKON TeOpUU
B (GOpPMHpPOBAHUU TPEACTABICHUA O (UINYECKON KapTHHE MHpPA, MECTO
(u3nyeckoil KapTUHBI MHpa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAayUHBIX
MPEJICTABICHUIN O IPUPOJIE.

MesknpeaMeTHbIe CBSI3U

N3yuyenue kypca ¢usnku 0a30Boro ypoBHsl B 12 kjacce OCyHIECTBISIETCS C
Y4ETOM COJAEPIKATEIBbHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOJIOTHUH, XUMUH, TreoTrpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHbIE C M3YYEHHEM METOAOB HAY4YHOTO
MO3HAHUS: SIBJICHWE, HAay4YHbId (akT, rumnoresa, (Quanyeckas BETUUYMHA, 3aKOH,
TEOpHsl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIMPOBAHNE, MOJIEIIb, U3BMEPEHUE.

Mamemamuxa: pelIeHUWE CUCTEMBl YPAaBHEHUN, TPUTOHOMETPUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPHl M MX MPOEKLIHH HAa OCH KOOPAMHAT, CIIOAKEHHUE BEKTOPOB,
POU3BOJHBIE BJEMEHTAPHBIX (YHKIMM, NPU3HAKK TOJ00HUS TPEYrOJIbHUKOB,
oTmpe/eeHIe MIOMIAAN IIOCKUX (GUTYp U 00BEMa Tell.

buonocus: snektpuyeckue SBICHUS B JKUBOM NpPUPOJE, KojeOaTerabHbIE
JBUXEHHUS B )KUBOW NPUPOJE, ONTUYECKUE SIBIICHUS B )KUBOM MPUPOJIE, IEUCTBUE
paaualy Ha >KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KpUCTAIUIMYECKAS CTPYKTYypa TBEPABIX
TEJN, MEXaHU3Mbl OO0pa30BaHMUA KPHUCTAUIMYECKON PEHICTKH, CHEKTPaIbHBIN
aHaIM3.



l'eocpagpusa: MarHWUTHBIE TIONIOCAa 3€MJIM, 3aJ€KH MAarHUTHBIX PV,
(dhoTOoCHEMKA 36eMHOM TOBEPXHOCTH, MPEJCKAa3aHUE 3eMIICTPSICEHUH.

Texnonoeus: JNUHUU 3JIEKTPONEpENady, TEHEpaTop MEePEeMEHHOr0 TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS T€4Yb, pajap, PaguONpPUEMHUK, TEJIECBU30D,
anteHHa, tenedoH, CBU-neub, MpOEKIMOHHBINA amnmapaT, BOJOKOHHAs OITHKA,
coJIHEeYHas OaTapes.



IHVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro mpeamera «@Pu3nkKa» Ha YpPOBHE CpeIHEro OOIIero
oOpa3zoBaHus (0a30BBIM YPOBEHb) JOJDKHO OOECHCUYHUTh JOCTIKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METANIPEIMETHBIX M MIPEIMETHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS Y4eOHOro mpeamera «OU3nKa» JOTKHBI
OTpa)kaTb TOTOBHOCTb M CIIOCOOHOCTh OOYyYaloIMUXCA PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3WUIMEN JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIMi, TO3UTUBHBIX BHYTPEHHHX  YOEXKJCHUH, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCUMCKOIro OOIIECTBA, PACHIMPEHUE >KU3HEHHOTO
ONBITA U OMbBITA JEATEIBHOCTH B IMPOIECCE PEANM3alMi OCHOBHBIX HalpaBJICHUMN
BOCIIUTATEIBHOU IESITEIHHOCTH, B TOM YHCIIE€ B YACTH:

1) rpa:KIaHCKOro BOCIIMTAHUS

c(hOpMHUPOBAHHOCTH TPAXKAAHCKOHN MO3UITUU 00YYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUIICKOTO OOIIECTBA;

NPUHITHE  TPAAUIMOHHBIX  OOIIEYETIOBEYECKUX  T'yMAHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTHU COBMECTHYIO JI€ATEIIBHOCTh B MHTEPECAX I'PAXKIAHCKOIO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONM OpPTaHU3alINHY;

YMEHHE B3alMOJICCTBOBATH C COIUAIbHBIMU UHCTUTYTaMHU B COOTBETCTBUHU C
X QYHKIUSMU U HA3HAUCHUEM;

TOTOBHOCTh K TYMAHUTAPHOU U BOJOHTEPCKOM JESITENIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCIIATAHMSA:

c(hOpMHPOBAHHOCTH POCCHICKOM TPaXKT1aHCKOU UJICHTUYHOCTH,
NaTpPUOTHU3MA,;

IIEHHOCTHOE OTHOIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHUNCKUX YUCHBIX B 00J1acTH (PU3UKH U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT0 BOCITUTAHMSA:

c(hOpMHPOBAHHOCTH HDABCTBEHHOT'O CO3HAHUS, S TUYECKOTO MTOBEACHMS,;

CIIOCOOHOCTh OIIEHHUBATh CHUTYAIlMI0O W MPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYSACh HA MOPAJIIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCIIE B
NEATEIIbHOCTU YYCHOTO;

OCO3HAHHE JJUYHOTO BKJIAJIa B IOCTPOCHUE YCTOMUHUBOTO OYTyIIEro;

4) 3cTeTHYECKOr0 BOCTIMTAHHA:

ACTETUYECKOE OTHOLICHUE K MUPY, BKJIFOYAsl 3CTETUKY HAYYHOTI'O TBOPUYECTBA,
npUCyIIeTo (PU3NIECKON HaYKeE;



5) TpyaoBOro BOCIMTAHUSI:

WHTEpPEC K pa3nuuHbIM cdepam mpodhecCHOHATBHOU NeATEeILHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PM3UKOM M TEXHUKOW, YMEHUE COBEPILIATh OCO3HAHHBIN BHIOOD
Oynyiel mpoeccuu 1 pean30BbIBATh COOCTBEHHBIE JKU3HEHHBIE TJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K 00Opa30BaHUIO M CaMOOOpa30BaHUIO B 00J1acTU
(GU3UKY HA TPOTSKEHUU BCEU KU3HH,

6) 3K0I0rHYeCcKOro BOCTIUTAHNS

c(OPMUPOBAHHOCTh KOJIOTUYECKOW KYJIbTYPbl, OCO3HAHHUE TJI00AIBHOTO
XapakTepa SKOJOTUYECKUX TIPOOIIeM;

IJTAHUPOBAHKE U OCYIIECTBIICHUE IEUCTBUI B OKpY:KaroIeH cpe/ie Ha OCHOBE
3HAHUS 11eJIeH YCTOMYHUBOTO Pa3BUTHS YEIIOBEUECTBA;

pacuIupeHue OmbITa JEATETLHOCTH HSKOJOTMYECKOW HAIMpaBJICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUM 110 (QU3UKE;

7) HEHHOCTH HAYYHOTO TMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHMPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (U3UUECKON HAYKH;

OCO3HAHHUE IIEHHOCTH HAy4YHOU [EATEeIIbHOCTH, TOTOBHOCTh B IIPOLECCE
M3ydyeHHs:  (U3MKU  OCYIECTBIISTH  MPOEKTHYID U HCCIEI0BATEIbCKYIO
NEeSATETPHOCTh MHIWBHUIYAIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHHBEpPCAIbHbIE YUeOHbIE JeiicCTBUSA
ba3oBble 1ornueckue aeiicTBU:
CaMOCTOSITeJIbHO  (hOpMYyJIMpOBaTH W aKTyaJu3UpoBaTh  MpooJieMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;
ONpENeNATh LEIU IEATEIbHOCTH, 3aJaBaThb MapaMeTpbl U KPUTEPUU HUX
JOCTHXKCHUS;
BBISIBJIAIT  3aKOHOMEPHOCTH M MPOTHUBOPEUHS B  paccMaTpUBAEMBIX
(bU3HUECKUX SBJICHUSIX;
pa3pabaThiBaTh IJIaH PEIICHUS MPOOJEMBbI ¢ yU4ETOM aHalM3a WMEIOIINXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B ICATEILHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB
1[EJISIM, OIIEHUBATh PUCKH TOCIICICTBUH ACATEILHOCTH;
KOOPJMHUPOBATh W  BBHINOJNHATH pabOTy B YCJIOBHUSX  PEATBHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUN KU3HEHHBIX MPOOJIEM.
ba3oBble ucciegoBarTebCKHe eHCTBUSA:
BJIAJ€Th HAYYHOU TEPMHUHOJOTHEN, KIIOYEBBIMU MOHATUAMHU U METOJIaMU
duznyecKoil HayKu;



BIIAJICTh HABBIKAMHU y4€OHO-MCCIICIOBATEIHCKON M MPOEKTHON JEATEIHHOCTH
B 00slacT (pU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHUsl 3ajlady (PU3UYECKOTO COJAEpN aHUs, MPUMEHEHUIO Pa3IMYHBIX
METOJI0B MTO3HAHUS,

BIAJCTh BHUJAMH JEATEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHHUA, €ro
UHTEPIpETAllii, NpPeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3IUYHBIX YUYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3/IaHUH YICOHBIX MMPOSKTOB B 00J1aCTH (DU3UKH;

BBISIBIIATH TIPUYMHHO-CIICJACTBEHHBIC CBS3M M aKTyaJIM3UpPOBATh 3ajady,
BBIJIBUTATh TUIIOTE3y €¢ pEIICHUs, HAXOJUTh apryMEeHThl JJI1 JOKa3aTelbCTBa
CBOUX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHHUS,

aHaJM3UpPOBaTh TMOJYYECHHBIE B XOJE PpEIICHUS 3aJlaud pe3yJbTaThl,
KPUTHYECKH OIEHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHHE B HOBBIX
YCIIOBHUSIX;

CTaBUTh W (HOpPMYyIUpOBaTh COOCTBEHHBIE 3a/layd B 00pa3oBaTEbHOMN
JeSTeILHOCTH, B TOM YHCIIE TIPU U3yUYeHUU (DU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlHsIM, OTICHUBATh MPUOOPETCHHBIHN OIIBIT;,

YMETh TEPEHOCUTh 3HaHWSI 10 (QU3NKE B MPAKTHUECKyl0 00J1acTh
KU3HECATSIIEHOCTH,

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAILHBIC MTOAXObI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora ¢ ungopmanmei:

BJIAJICTh HABBIKAMHU TOJy4YEeHHs] MH(POpMauu (PU3UIECKOTO COJEpPKAHUS U3
MCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSTENBHO OCYIIECTBJISATh IOUCK, aHaju3,
CUCTEMATH3AIMI0 U WHTEPIPETalni0 WHOOPMAIUU Pa3IUYHBIX BHAOB U (Popm
MpeACTaBICHMUS;

OIICHMBATh JIOCTOBEPHOCTh MH(POPMAITUH;

UCIIOJIB30BaTh  CPEACTBA  WH(POPMAIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTUN B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OpPraHU3aIMOHHBIX
3a71a9 ¢ COOJIOJICHHEM TpeOOBaHUM SPrOHOMHMKH, TEXHHUKH OCE30IMacCHOCTH,
TUTHCHBI, PECYypcOCOEepeEHHUsS, TPaBOBBIX M  JTHYECKHX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MacHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACPKAHUSA B Pa3IUYHBIX (opMarax c
Y4€TOM Ha3zHAa4YeHUsI MH(POPMAIMK U TIEJICBOM ayIUTOPHH, BEIOMpAs ONTUMAIIbHYIO
dbopMy TIpeCcTaBIICHUS U BU3yaJIU3alIiu.

KomMMyHuKaTHBHBIC YHUBEPCAJIbHbIC y4eOHbIE 1eiiCTBHUS:
OCYIIECTBIATh OOLIEHWE Ha Yypokax (U3MKK U BO BHE-YPOUHOMU
JESTEIIbHOCTH;



pacro3HaBaTh MPEANOCBUIKM KOH(JIMKTHBIX CUTyallMd M CMSr4arth
KOH(JIUKTHI;

pPa3BEpPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHUS C HUCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMATh U HCIIOJIb30BaTh MPEUMYLIECTBA KOMAaHJHOW M MHJMBUIYaJbHOU
paboTHI;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX IEHCTBHM C y4e€TOoM OOLIMX
MHTEPECOB M BO3MOKHOCTEN KaKJOT0 WIEHA KOJIEKTUBA;

OpPUHUMATh LM  COBMECTHOM  J€ATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPAVUHUPOBATh JIEHCTBUS O €¢ JOCTH)KEHHIO: COCTaBIATh IUIAH JACHCTBUM,
pacnpenenarTb poyid C YYETOM MHEHMM Y4YaCTHUKOB, OOCYXJIaThb pE3yJIbTaThl
COBMECTHOU padoThI;

OLICHMBATh KAay€CTBO CBOEr0 BKJIAJa M KaXJIOr0 yYaCTHHKAa KOMaHJbl B
001 pe3ysbTatr Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejaraTb HOBBIE IPOEKThI, OLEHUBAaTh HJEU C T[O3ULUU HOBU3HBI,
OpPUTMHAJILHOCTHU, IPAKTUYECKOI 3HAUUMOCTH;

OCYUIECTBJISATh IO3UTHBHOE CTPATETMYECKOE IIOBEJICHWE B Pa3IMYHBIX
CUTYaIUsX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, OBITH MHUITMATHBHBIM.

PeryiasiTuBHbBIC YHUBEpPCAJIbHbIC Y4eOHbIE JCHCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYIIECTBISATh MO3HABATENbHYIO AESTENBHOCTh B 00JIaCTH
GU3NKM W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYyIHUPOBATH
COOCTBEHHEBIC 3aJ1a4H;

CaMOCTOSATEIILHO COCTABIISITh TUIAH PEIICHHUS] PACUCTHBIX M KadyeCTBEHHBIX
3aj1a4, MJIaH BHIMOJIHEHUS MMPAKTUIECKONW pabOThI C YIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHUH;

JaBaTh OIICHKY HOBBIM CUTYAITHsIM;

pactMpsITh paMKH Y4eOHOTO TpeJIMeTa Ha OCHOBE JIMYHBIX IMPEANOUYTCHUI;

JenaTh OCO3HAHHBIM BBIOOp, aprymMeHTHpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a pelieHue;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO J3PYIAUIMH B 00JaCTH
(U3HMKH, TOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJUIEKT:
1. naBaTh OIIGHKY HOBBIM CHTyaIlusIM, BHOCHTh KOPPEKTHUBBI B
JeSITeTbHOCTD, OIICHUBATH COOTBETCTBUE PE3YJILTATOB IETISIM;
2. BIaleTh HaBbIKAMH I[IO3HABAaTEIbHONM pediIeKcuu Kak OCO3HAaHUS
COBEPILIAEMbIX JIEUCTBUM U MBICTUTENbHBIX MPOLECCOB, X PE3YIbTATOB
1 OCHOBAHUM;



3. HUCIOJIb30BaTh MPUEMBI pe(IECKCHU ISl OLIEHKH CUTYyalllH, BHIOOpa BEPHOTO

peleHus;

4. yMeTb OLEHHMBATh PUCKM UM CBOEBPEMEHHO MPUHUMATH PEHICHUS MO X
CHW)KECHHUIO;

5. MpUHUMATh MOTHUBBI U apryMEHTBI IPYTUX

npu aHaJIN3e PE3YIBTATOB IEATEIBHOCTH;

6. mpuHUMAaTh cebsi, MOHUMAsE CBOM HEJOCTATKU U JOCTOMHCTBA;

/. TpUHUMATh MOTHBBI u apryMEHTBI JIpYruX npu
aHanun3e PEe3yIbTAaTOB ESATEIBHOCTH;

8. mpu3HaBaTh CBOC MPABO U MPaBO APYTHX Ha OIIMOKH.

B npouecce NOCTHKEHHSI JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOrPAMMBbI
no ¢usuke sl YPOBHS CpPEAHEro oO0Iero oOpa3oBaHus Yy OOydaroUIuxcs
COBEPILIECHCTBYETCS AMOIIMOHAJIBHBIN UHTEJUIEKT, IIPEANOIararo i
c(OPMHUPOBAHHOCTbD:

1. camoco3HaHUs, BKJIIOYAIOIIETO  CIIOCOOHOCTh  MOHUMAaTh  CBOE
SMOILIMOHAJIBHOE  COCTOSIHME, BUAETh  HANpPAaBICHHUS  Pa3BUTHUS
COOCTBEHHOW AMOIIMOHAIILHOM C(epbl, ObITh YBEPEHHBIM B ce0€;

2. cCaMOpEryJMpOBaHMUs,  BKJIIOYAIOIIET0  CAaMOKOHTPOJb,  YMEHHUE
OPUHUMATh OTBETCTBEHHOCTh 32 CBOC IIOBEICHHE, CIOCOOHOCTh
alanTHpOBaTbCd K SMOLUMOHAIBHBIM HW3MEHEHHMSM W IPOSIBIATh
THOKOCTbB, OBITh OTKPBITBIM HOBOMY;

3. BHYTpEHHEH MOTHBAIMH, BKIIOYAIONICH CTpEeMJIEHHE K JOCTHKCHHIO
eI W yCHexy, ONTHMHU3M, MHULIMATUBHOCTb, YMEHHUE JI€WCTBOBATH
HUCXOS U3 CBOMX BO3MOKHOCTEH;

4. sMmaTuM, BKIIOYAOUIEH CHOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE
COCTOSIHME JIPYTMX, YYUTBHIBaThb €r0 MHpU OCYLIECTBIEHUU OOLICHMUS,
CIIOCOOHOCTB K COUYBCTBHIO M CONEPEKUBAHUIO;

5. cOLMaJIbHBIX HABBIKOB, BKIIIOYAIOMIMX CHOCOOHOCTh BBICTPAMBAThH
OTHOILIEHUSI C IPYTHMMH JIIOJIbMHU, 3a00TUTHCS, MPOSIBIATH MUHTEPEC U
paspemiaTh KOH(QIUKTHI.

NPEIMETHBIE PE3YJIbTATBI

K xonmy oOydenuss B 12 Kjacce mpeIMeTHbIE pe3ylbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y 00YJAIOIITUXCST YMECHHUIA:

1.1eMOHCTpHUPOBATh HA MpPUMEpax poiib U MecTo (hu3uku B (HOPMHPOBAHUU
COBPEMEHHOW HAaYYHOW KapTUHBI MHUpPA, B PA3BUTUH COBPEMEHHOU TEXHUKHU H
TEXHOJIOTUH, B TPAKTUYECKOMN JAEITEIbHOCTH JIFOJIEH;

2.y4UThIBaTh TPaHUIl TMPUMEHEHUS HU3YYCHHBIX (PU3NYECKUX MOJIEIeH:
MarepuaibHas TOUKa, HHEpLUHUAaJIbHasl CUCTEMA OTCYETA, AOCOJIFOTHO TBEPAOE TEJIO,
UJiealbHbIi a3, MOJIEIU CTPOEHUS Ta30B, )KUJAKOCTEH M TBEPIBIX TEJ, TOYCUHBIH
ANEKTPUYECKUH 3apsij] IPU PEIICHUH (PU3NUECKHUX 3a]1a4;



3.pacno3HaBaTh PU3NYECKUE SIBICHUS (TIPOIECCHI) U OOBSICHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOPUH CTPOCHUS BEIIECTBA U
ANEKTPOAMHAMUKN:  PAaBHOMEPHOE UM  PABHOYCKOPEHHOE  MPSMOJIMHENHOE
JBWKEHUE, CBOOOJHOE TMaJIeHUe TeJl, JBWKEHHUE IO OKPYKHOCTH, HHEpIIHS,
B3auMojieicTBUE Ten, Auddy3us, OpOyHOBCKOE ABMKEHUE, CTPOCHHUE KHUIKOCTEH
U TBEPABIX TeJ, U3MEHEHHE 00bEMa TeJ MPU HAarpeBaHUU (OXJIAXKIACHUN), TETNIOBOE
paBHOBECHE, WCIIAPEHHUE, KOHICHCALMS, IUJIABJICHUE, KPUCTAJUIM3alUs, KUICHUE,
BJIQYKHOCTh BO3/1yXa, OBBIIICHUE JTABJIICHUS ra3a IMPU €ro HarpeBaHUM B 3aKPbITOM
COCyle, CBSI3b MEXKJYy IapaMeTpaMu COCTOSHHMS Tra3a B  H30IpOoLeccax,
ANIEKTpU3alKA TeJl, B3aUMOJICHCTBUE 3aPAJIOB;

4.0MMUCHIBATh MEXAHUYECKOE JBIKCHHUE, UCTIONB3Ys (PU3MUECKUE BEITUYUHBIL:
KOOpJIMHATA, NYyTh, IMEpPEMEUIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Tella, CHuia,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrus, MOTCHIHAIbHAS SHEPrUsi, MEXaHUYECKas
paboTa, MexaHW4YecKass MOIIHOCTh, TpPH OINKUCAHUMU TMPABUIBLHO TPAKTOBATH
(GU3UYECKUI CMBICT HCHOJIb3YEeMbIX BEIUYMH, MX OOO3HAYCHHUS U EIUHUIIBI,
HaxoAUTh (GOPMYJIbI, CBA3BIBAIONINE JTAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMHU
BEJIMYNHAMU;

5.0NHCHIBaTh M3YYEHHBIE TEIUJIOBBIE CBOMCTBA TEJI WU TEIUIOBHIC SIBIICHMUS,
UCTIONIb3YsT (U3MYECKHE BEIUYUHBI: JaBJICHUE Ta3a, TeMIleparypa, CpeaHsis
KHHETUYECKAsl SHEPrys XaOTUYECKOrO JBHKEHUS MOJIEKYJ, CPEAHEKBaIpaTUYHAas
CKOpPOCTb MOJIEKYJ, KOJIMYECTBO TEIIOThI, BHYTPEHHSISI JHEprus, padbora rasa,
KO3(QGUIIMEHT TOJIE3HOTO JCHCTBUS TEIJIOBOTO JBUTATENS, MPU OMUCAHUU
NPaBUWIBHO TPAKTOBaTh (U3MUECKUN CMBICI HCIHOJIB3YEMbIX BEJIWYWH, WX
0o003HaueHHsA W EIUHUIBI, HAXOIUTh (OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO
(bU3UYECKYIO BETUYUHY C IPYTUMU BEJIMUMHAM;

6.0MUCHIBAaTh ~ HU3YyUYCHHBIE  DJICKTPUYECKUE  CBOMCTBA  BEHIECTBA U
AJEKTpUYECKUE SBJICHUS] (MPOIECCHI), HCMOb3Yysl (PU3MYECKHE BEJIUYUHBL:
AIEKTPUUECKUHN 3apsifl, IEKTPUUYECKOE T0JIe, HANPSKECHHOCTh IMOJIsA, MOTEHIINA,
Pa3HOCTh TOTEHIIMAIOB, MPU OMHCAHWUU TPABUIBHO TPAKTOBATh (PU3NUYECKUN
CMBICJI HCIIONB3YEMBIX BEJIWYWH, MX OOO3HAYCHHsS M CJAWHHIIBI;, YKa3bIBaTh
dbopMyIbl, CBSI3bIBAIOIIME JAaHHYIO (PU3MYECKYIO BEIMYMHY C JPYTUMHU
BEJINUYMHAMU;

7.aHamU3UPOBATh (PU3MUECKHE MPOIIECCHl U SBIICHUS, UCTIONB3YS (HU3UUIECKUE
3aKOHBI W MIPUHIUNEBL: 3aKOH BceMupHOTO TsAroTteHus, I, II u III 3akonsr HeroTOHA,
3aKOH COXpPAHCHHMS MEXAHWUYECKOW OHHEPruM, 3aKOH COXPAaHECHHS HMITYJIbCa,
MPUHIIAIN CYMEPNO3UIMNA CHWJI, TPUHIIUIT PABHOMPABUS HHEPIHATBHBIX CUCTEM
OTCYETa, MOJICKYJIIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOEHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBS3b CpEHE KMHETUUYECKON IHEPTUM TEIIOBOTO JABUXKEHHSI MOJIEKYI C
a0COIOTHON TeMIepaTypou, MepBhIid 3aKOH TEPMOJUHAMUKH, 3aKOH COXpPaHEHUS
ANEKTPUUYECKOTO 3apsiaa, 3akoH KynoHa, mpu 3TOM pasiinyarh CIOBECHYIO



(GOopMyITUPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHUIIbL,
00J1acTH ) MPUMEHUMOCTH;

8.00BSACHITh OCHOBHBIC TPUHITUIIBI JEHCTBHUS MAIllUH, TPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3auyarh YCIOBHs UX O€30MacCHOTO HMCIOIb30BaHUS B
MOBCEHEBHOM JKU3HMU;

O.BBITIOJIHATH JKCIEPUMEHTHI MO HUCCIEIOBAHUIO (U3UYECKUX SIBICHUN U
IIPOLIECCOB C HCIOJIb30BAaHUEM IMPSIMBIX W KOCBEHHBIX HM3MEPEHUH, IMPU ITOM
dbopMmynupoBath MpobeMy/3amady ® THUIOTE3y Yy4eOHOTO DKCIIEPUMEHTA,
coOupaTrh YCTaHOBKY W3 MPEJIOKEHHOTO OOOpYHOBaHUS, MPOBOAUTH OMNBIT U
(bopMyIMpOBATH BHIBOIBI;

10.0CyIIeCTBAATh MPsIMbIE U KOCBEHHBIE M3MEPEHUS] (PU3NUYECKUX BEITUYHH,
IIPU 3TOM BBIOMPATH ONTUMAJIBHBIN CLIOCOO U3MEPEHUS U UCIIOJIb30BAaTh U3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

11.uccnenoBarb 3aBUCUMOCTH MEXIy (U3NYECKUMH BEIMYMHAMH C
UCIIOJIb30BAaHUEM TPSAMBIX H3MEPEHUH, MPU ITOM KOHCTPYHUPOBATh YCTaHOBKY,
buKcHpoBaTh PE3yNbTAThl MOJYYCHHOM 3aBUCHUMOCTH (DU3UYECKUX BEIUYMH B
BHJIE€ TaOJINIL U TPaUKOB, AENIaTh BHIBOABI IO pe3yJIbTaTaM UCCIIEI0BAHMUS;

12.cobmonaTh mpaBuiia 6€30MacHOrO TpyJa MpU MPOBEACHUN UCCIETOBaHUM
B paMKax Y4eOHOTO SKCIIEpUMEHTA, YYEOHO-UCCIIENOBATEIbCKON M IPOEKTHOM
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOMCTB U J1a00OpaTOPHOTO
o0opyI0BaHuUS;

pemaTh pacueTHhIE 3aJayd C SBHO 3aJaHHOM (PU3MYECKOH MOJEIbIO,
UCIIONb3Ysl (PU3MYECKUE 3aKOHBI M IPUHIIUIIBL, HA OCHOBE aHAIM3a YCIOBUS 3aa4u
BBIOMpATh (PU3NYECKYI0 MOJEINb, BBIACIATh (PU3MUECKUE BEIMYUHBI U (HOPMYIIHI,
HEOOXOJUMBbIE ISl €¢ PElICHHUs, NMPOBOJUTH PacueThl M OLICHUBATh PEaJbHOCTH
MOJIy4YeHHOTO 3HAaYeHUs (PU3NUUECKOUN BEIMUUHBI,

peniaTh KaueCTBEHHbIE 3aa4i: BBICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBYIO
LEMOYKY PAaCCYXKIEHUM C OMOpOM Ha HM3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bu3UYCeCKHe SBICHNUS,

MCIIOJIb30BATh Opyd  pelIeHHd  Y4eOHBIX  33Ja4  COBPEMEHHbBIC
nHGOPMAITMOHHBIE TEXHOJIOTUH /ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIINN
Y TIpe/ICTaBlICHUs Y4eOHON U HAyYHO-TIOMYJISIPHON MH(OpMaIUK, MOTYy4YEHHON U3

Pa3TUYHBIX UCTOYHUKOB, KPUTUUYECKH aHATTM3UPOBATH MOTydaeMyr0 HH(OPMAITHIO;

MPUBOJAUTH MPUMEPHI BKJIa/Ia POCCUMCKUX U 3apYOEKHBIX YUCHBIX-(U3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYXKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS MO (U3UKE B MOBCEIHEBHOW >KU3HU
JUist obecrieueHusi 0€30MaCHOCTH NIPU OOpalllEeHUuU ¢ MPUOOpaMU U TEXHUYECKUMU



YCTpOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS U COOJIIOJIEHUSI HOPM SKOJIOTHYECKOTrO
MOBEJICHUS B OKPYKAIOILLEH CpelIE;

paboTath B TIpYyIIE C BBIIOJHEHUEM PAa3JIUYHBIX COLHMAIBHBIX POJIEH,
IJIAaHUPOBATh pabOTy TPyNIbl, PalUOHAIBHO pacCHpeAcssaTh OO0S3aHHOCTH U
IJIAHUPOBATH JESATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIaJl K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE paCCMaTPUBAEMOM TPOOIEMBI.

K xoHiy oOydyenuss B 12 kJjacce mIpeIMETHbIE pe3yibTaThl Ha 0a30BOM
YpOBHE JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0YUAIONTNXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MpPUMEpax poJib U MecTo (u3uKu B (HopMHpOBaAHHUH
COBPEMEHHOW HAay4YHOW KapTHHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKH U
TEXHOJIOTUHA, B IPAKTHUYECKOW JEATEIBbHOCTH JIFOJEH, LEIOCTHOCTh U E€IMHCTBO
(u3HUECcKON KapTUHBI MUDA;

YUUTBIBATh TPAHULbBI TPUMEHEHUS H3YYEHHBIX (PU3HUYECKUX MOJIETeH:
TOYEUHBIA AIEKTPUUECKUH 3apsil, JIyd CBETA, TOUCYHBI UCTOYHHK CBETA, SACpPHAs
MOJIelb aTOMa, HYKJIOHHAs MOJI€Jb aTOMHOTO sjipa IpPHU PELICHUH (HU3HUECKUX
3a/1ay;

pacno3HaBath (U3UYECKHUE SIBJICHUS (TIPOLIECCHI) U OOBACHATH UX HAa OCHOBE
3aKOHOB 3JIEKTPOJIMHAMHUKU M KBAaHTOBOW (DU3UKH: 3JIEKTPUUECKasi IPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJCHCTBHE
MAarHuTOB, DJICKTPOMAarHuTHas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJS Ha
IPOBOJHUK C TOKOM M JBIXKYIIMNCS 3apsl, JIEKTPOMArHUTHBbIE KojeOaHus u
BOJIHBI, NPSIMOJIMHEWHOE pPAacHpOCTPAHEHUE CBETa, OTPAKEHHUE, MNPETOMIICHHE,
uHTephepeHus, audpakius U TOoJApU3als CBETa, JUCHEPCHUs CBETAa,
dboToanekTpuaeckuit 3pdext (poTodrddhekT), CBeTOBOE AaBiIeHNUE, BOSHUKHOBEHNE
JMHEHYaToOro CHEKTpa aroMa BOJAOPOJA, €CTECTBEHHAs M HCKYCCTBEHHAs

PaINOAKTUBHOCTE;
OMKCHIBATh M3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTHYECKHE,  DJIEKTPUUYECKYI0  NPOBOJUMOCTh  Pa3JUYHbIX  Cpel) U

AIIEKTPOMArHUTHBIEC SIBICHUS (TPOILIECCHI), HCMONb3Yys (PU3HUECKUE BEIMUMHBI:
DJEKTPUYECKUM 3apsll, CWJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOE
CONPOTHUBJICHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOABIKYIIAsl CUila, paboTa TOKa,
WHIYKLOHWST MAarHUTHOTO TMOJs, cwia Awmmepa, cuna JlopeHna, MHIYKTUBHOCTH
KaTyIIKH, DHEPIUs JJIEKTPUYECKOTO M MArHUTHOTO IIOJIEW, NEpUOJ M YacToTa
KojeOaHui B KoJeOaTeNbHOM KOHTYpe, 3apsl M CHJa TOKa B Tpoliecce
TFapMOHMYECKHUX JJIEKTPOMATHUTHBIX ~KoJieOaHMWi, (OKYCHOE pAcCTOSHHUE U
ONTHYECKasi CHJIa JIMH3bI, IPU OMUCAHUU MPABUIIBHO TPAKTOBAaTh (PU3MUYECKUN
CMBICJI HCIOJb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS U E€JMHHUILbI, YKa3bIBaTh
(GopMyIbl, CBS3BIBAIOIIME JAaHHYIO (PU3UYECKYI0 BEIUYMHY C JAPYTUMHU
BEJIMYMHAMU;



OMUCHIBATh H3YUYCHHBbIE KBAHTOBBIC SIBJIEHUS M MPOLECCHI, HCIOIb3YA
(¢u3nuecKkrue BEIMYUHBI: CKOPOCTb 3JEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U
4acToTa CBETa, SHEPTUs U UMIYJILC (POTOHA, MEPUOJI TOJIypaciaia, SHEPTHUs CBSI3U
aTOMHBIX SJI€p, NpPU OINUCAHUM TPABWIBHO TPAKTOBATh (DU3MUECKUI CMBICI
WCIIOJIB3YEMbIX BEJIMYHMH, WX OOO3HAYCHHMS] W E€IUHUIILI, YKa3bIBaTh (HOPMYIIBI,
CBS3BIBAIONINE JIAHHYI0 (U3UYECKYI0 BEIMYMHY C JAPYTHMH BEIMYWHAMH,
BBIYHCIIATH 3HAaUCHHE (PU3NYECKON BETUUNHBL;

aHANIM3UPOBaTh (PU3MUYECKHUE MPOIECCHl U SBJICHUS, UCTOIB3YS (HU3UUECKUE
3aKOHBI W MPUHLMINBL 3aK0OH OMa, 3aKOHBI MOCIEA0BATEIBLHOIO U MapajuieIbHOIO
COCIMHEHUS MNPOBOJHUKOB, 3aKOH Jkoyns—JIeH1a, 3aKOH 3JIEKTPOMAarHUTHON
WHJIYKIIMH, 3aKOH MPSAMOJIMHEHHOTO PaclpOCTpaHEHHUs CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJOMIICHHS CBETa, ypaBHEHHE ODWHIITENHHA s (hoTodPdeKra,
3aKOH COXPAaHEHUs SHEPrUU, 3aKOH COXPAHEHMSI UMITYJIbCA, 3aKOH COXPaHEHUS
AIEKTPUUYECKOTO 3apsiia, 3aKOH COXPaHEHUs MAcCOBOr0 4YMCIa, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOIO pacraja, Mpyu 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYECKOE BBIPAKEHUE W YCIOBUA (TpaHULb, O00JACTH)
IPUMEHUMOCTH;

ONPENIENATh HAIIPABJICHHE BEKTOPA MHAYKIIMA MAarHUTHOIO MOJI TPOBOIHHUKA
C TOKOM, cuJibl Amriepa u cuibl JlopeHua;

CTPOUTh W OIKCHIBATh H300paKEHHE, CO3/1aBa€MOE IIJIOCKUM 3€pKalioM,
TOHKOM JINH301;

BBITIOJTHATh DKCIEPUMEHTHI IO MCCIIEAOBaHUI0 (DU3UUYECKUX SBJICHUU W
MPOLIECCOB C HCIOJIb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU 3TOM
dbopmynupoBath TpobieMy/3agady M THIOTE3y YYeOHOro OKCICPHMEHTA,
coOMpaTh YCTAHOBKY W3 MPEIJIONKEHHOTO OOOPYIOBaHMS, MPOBOAUTH OIBIT U
bopMyIUpPOBaThH BHIBOJIHI;

OCYILECTBJISITh MPSIMbIE M KOCBEHHBIC U3MEPEHUS (PU3MUECKUX BEIUYUH, TPU
ATOM BBIOMpATh ONTUMAJIBHBIA CIMOCOO W3MEPEHUS U HCIOJb30BAaTh W3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTH  (DM3UYECKUX BEJIUYUH C HCIOJb30BAaHUEM
OpSIMBIX WU3MEPEHUM: MPU DTOM KOHCTPYHUPOBATh YCTaHOBKY, (DUKCHPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (DU3UUECKUX BEJIIMYMH B BUJE TAOJUIl U
rpaduKoB, AeNaTh BHIBOBI 110 Pe3yJbTaTaM UCCIEIOBAHMUS;

coOJII01aTh MpaBmiia 0€30MacHOT0 TPyJa MPU MPOBEICHUU HCCICIOBAaHUN B
paMKax y4eOHOTrO OJKCIEPUMEHTa, Y4eOHO-HCCIIEOBATEILCKOW W IMPOCKTHOU
JEATEeIbHOCTU C HUCIOJIb30BAaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1a0OPATOPHOTO
o0opyI0BaHuUs;

pemarh pacueTHBIE 3a7a4yd C SIBHO 3aJaHHOW (U3MYECKOW MOJENbIO,
UCTIONB3Ys (PU3UUECKUE 3aKOHBI U TIPUHITUIIBI, HA OCHOBE aHAJIN3a YCIOBUS 3a/1a41



BbIOUpATh (PU3NYECKYIO MOJIENb, BBIACTATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HEOOXOIUMBIC IS €€ peIICHUs, IPOBOIUTH PAacUYEThl M OIEHWBATH PEaJHHOCTD
MOJYYEHHOTO 3HaYCHHS (PU3NYECKON BEIUYHHBI,

pelaTh Ka4eCTBEHHBIE 33/]a4i: BHICTPAUBATh JIOTHYECKU HETTPOTHBOPEUUBYIO
IETIOUKY PacCy)XIEHH C ONMOpOi Ha HM3Y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKue SBICHUS;

UCTOJB30BaTh  MPH  pElIeHMH  y4eOHBIX  3aJa4  COBPEMEHHBIC
uH(GOPMAIIMOHHBIE TEXHOJIOTUH JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
¥ TIpe/ICTaBICHUS Y4eOHOM U HaAy4YHO-TIOMYJISIPHON MH(POPMALINH, TOTyYeHHON U3

Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJTU3UPOBATH MOJIy4aeMyl0 HHPOPMAIIHIO;

OOBSICHATh TPHUHLMUIBI JCHCTBUS MAallWH, TNPUOOPOB W TEXHUYECKUX
YCTPOMCTB, pa3iuyaTh YCIOBUS WX 0€30MacCHOTO MCIOJIh30BAaHUS B MOBCEIHEBHON
KU3HM,

IPUBOJUTH IPUMEPHI BKJIAJIa POCCUNCKUX U 3apyOeKHBIX YUCHBIX-(DU3HUKOB B
pa3BUTUE HAyKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEIO MHpA, B pPa3BUTHE
TEXHUKH W TEXHOJIOTHI;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUSA MO (U3MKE B MOBCETHEBHOW >KU3HH
Ut o0ecrieyeHus: 0€30MacCHOCTH MPU OOpPAIEHUH ¢ MPUOOPAMU U TEXHUYECKUMU
yCTPOMCTBAMHU, ISl COXPAHEHUS 3/10pOBbS U COOJIOIEHUS HOPM 3KOJOTHYECKOTO
MTOBEJICHUS B OKPYKAIOIIEH CPEJIE;

paboTaTh B TpyINIle C BBIIOJHEHUEM paA3JIUYHbIX COLMAIBHBIX PpOJIEH,
IUIAHUPOBAaTh pabOTy TPYNIBL, PAMOHAIBHO pACIpenemsaTh OOS3aHHOCTH U
TUTAHUPOBATh JCATEIFHOCTh B HECTAHJAPTHBIX CHUTYAIlUsIX, aJleKBaTHO OIICHUBATH
BKJIaJ] K&XJIOTO U3 YYACTHUKOB I'PYIIIBI B PEILICHUE pacCMaTpUBAEMOM MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KUIIACC
KosanuyectBo yacos DJIeKTPOHHBIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbie
Ne ni/mn P Konrtpoasubie | Ilpakrnuyeckue (ubp )
NMPOrpaMMbI Bcero o0pa3zoBaTe/bHbIE
padoThbI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/bI HAYUYHOI'O TIO3HAHUS
bubmuoreka [IOK
1.1 ®du3nKa ¥ METOAbl HAYYHOT'O TO3HAHUS 2 httos://m.edsoo.ru/7FA1bFT2
Uroro no pazneny 2
Pa3znen 2. MEXAHUKA
bubmuoreka I[IOK
21 Kmemaritia > https://m.edso0.ru/7f41bf72
bub6munorexa LIOK
22 Hlpnamika ! https://m.edsoo.ru/7f41bf72
bu6mmoteka [IOK
2.3 3aKOHbBI COXPAaHEHUsI B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Wroro o pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETUUECKOU 9 1 bubnuoteka [JOK
' TeOpUH https://m.edso0.ru/7f41bf72
but6mmoreka [IOK
2 1 1
3 OCHOBbI TEPMO/MHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BELIECTBA. 5 bu6mmoreka [IOK

@da30BbIE IEPEXOABI

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

Hroro no pazneny 24
Paznen 4. JIEKTPOJAUHAMUKA
bub6mmoreka LIOK
41 MEKTPOCTATHI 10 https://m.eds00.ru/7f41bf72
[TocTosaHHBIN 251eKTpUYECKHUM TOK. TOKH B bubnmnoreka HOK
4.2 12
Pa3IMYHBIX cCpesax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PeszepBHOE Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

12 KJIACC

Kosun4yecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB 1 TeM uugpoBbie
Ne n/n P Kontpoasnbie | Ilpakrndeckue (witcpp )
NPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Pazgen 1. JJIEKTPOANHAMUKA
11 MarnuTHoe noJie. DIeKTpOMarHuTHas 1 1 3 bubnmoreka [JOK
' VHTYKLS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHHUSA U BOJIHbI
21 MexaHuuyecKue 1 31eKTpOMarHuTHhIE 9 1 bubmmoreka LIOK
' KoneOaHus https://m.edso0.ru/7f41c97c
29 MexXaHU4eCKHE U 3JIEKTPOMATHUTHBIE 5 1 bubnnoreka [HOK
' BOJIHBI https://m.edso0.ru/7f41c97¢
bub6mmnorexa LIOK
23 Onrriia 10 3 https://m.edso0.ru/7f41c97¢
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

OcHOBBI cieIIMaILHON TEOpUU bubnmnoreka [JOK
3.1 4 1
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
but6mmoreka [IOK
4.1 i
DIICMEHTBI KBAHTOBOH OIITHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aroma 4 bu6mmoreka [IOK



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

4.3

AToMHOE s11po

bub6nunorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3SUKU

5.1 DneMeHTHl ACTPOHOMUU B aCTPOPU3IUKU 7 ]I?EI;?SJ:I/I;I;.Tee(:II;?);_.[r(L?/I?MlcQ?c
Utoro no pazneny 7
Pazgen 6. OBOBIIAIOLIEE TIOBTOPEHUE

6.1 O6o061maroniee MoBTOpeHHE 4 ﬁt?r?s?/?riﬁiiifrﬁ/fﬂl@?c
Uroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KITACC
KonunyecTBo yacos DJIEeKTPOHHBIE
Ne ara nupposbie
Tema ypoka Konrpoasubie | IlpakTnuyeckue A p
n/n Bcero U3yYeHUS oOpa3zoBaTe/ibHbIE
padoTsbI padoThbI
pecypchbl
PeseprHbIit ypok. O600maronmii ypox bubnunoreka [LIOK

1 1
no temaM 10 kiacca https://m.edsoo.ru/ffOc8f6c
Ponp u MecTo pusnku B

9 (OopMHUPOBAHUN COBPEMEHHOM 1 bu6mmoreka LIOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
IPAKTUYECKOMN e TEIbHOCTH JI01eN
MexaHnyeckoe IBUKEHUE.

3 OTHOCUTENBHOCTh MEXaHUYECKOT O 1 bubnmoreka [JOK
JnBwKeHHus. llepemenienne, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NPSMOIMHEHHOE 1 bubmmoreka LIOK
JIBIOKEHIE https://m.edso00.ru/ff0c3620

5 PaBHOYCKOpPEHHOE IPSIMOJIMHEWHHOE 1 bubmmoreka LIOK
JIBIOKEHIE https://m.edsoo.ru/ff0c372e

5 CBobosHoe nmajgeHue. Y CKopeHue 1 bubmmoreka LIOK
CBOOOAHOIO NaJIeHUs https://m.edsoo.ru/ffoc39cc
KpuBonuneliHoe 1BUKEHUE.

7 I[p HHE MaT iaJ'ILH 1 TOUKH IT 1 bubmmorexa [IOK

BHK
CHUE MATCep OnTo © https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTHU
3 [TpuHuum oTHOCUTENBHOCTH [ anmuest. 1 bu6mmoreka [OK

I/IHCpI_II/IaHBHBIC CHUCTCMBI OTCUECTA.

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c8f6c
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ITepBblii 3akoH HproToHA

Macca tena. Cuna. [punnun

9 CYIIEpHO3ULINU cHiI. BTOpoi 3akoH bubnmorexa LOK
ynep H ’ p N https://m.edsoo.ru/ff0c3be8
HproToHa 11 MaTepuaibHON TOYKH
Tperunii 3akoH HeroToHa 1u1st bubnuorexa [IOK

10
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCeMUpPHOTO Tsrorenus. Cumna

11 TsokecTd. [lepBast kocMuueckas Bubmaorexa IIOK

-HeP https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmmoreka LIOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpeuud. Koodbdbumuenr tpeHust.

13 Cuia cl(o)n OTI/IBJISIE)I/CII;I opu BI/II;)KCHI/II/I Bubmaorexa ITOK

p pH A https://m.edsoo.ru/ffOc3f76
Teja B )KUIKOCTH WJIU rase
[TocTynarenbHOE U BpalaTeabHOE

1 JBUXKEHHE a0COMIOTHO TBEPOTO Tela. bubnmnoreka [JOK
MowmenT cmibl. ITnedo cunsl. YcnoBusa https://m.edsoo.ru/ffOc41a6
paBHOBECHSI TBEPJIOTO Tea
HNMnynec MaTepuanbHOU TOUKH,

15 CHCTEMbI MaTEPUAJIbHBIX TOYECK. bubmuoreka [{OK
Nmnynbe cumbl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMIynbca. PeakTuBHOE IBM>KEHUE
PabGora 1 MOIIHOCTE CHIIEL.

16 Kunernueckas sHeprus bubmuoteka [JOK
MaTepuaabHOM TOUYKH. Teopema 00 https://m.edsoo.ru/ff0c4502
W3MEHEHUH KMHETUYECKON DHEPrUU

17 [ToreHuunanbpHast SHEPTUs. bu6muoreka LIOK

[ToTeHnmansHas SHEPTHUS YIIPYTO

https://m.edsoo.ru/ffOc461a
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ne(OpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas SHEPTUs Tesa BOTU3U
MOBEPXHOCTU 3eMJITU

18

[ToreHnMambHBIE U HETIOTCHIIUATBHBIC
cuitbl. CBs3b paboThI
HEIMOTCHIINAJIbHBIX CUJI C UBMCHCHHUEM
MEXaHUYECKOUI SHEPTHUU CUCTCMBI TCJI.
3aK0oH COXpaHEHUsI MEXaHUYECKOM
SHEPruu

bubnunoreka LIOK
https://m.edsoo.ru/ffOc478c

19

JlaGopaTopHas pabota
«HccnenoBanue cBsizu pabOTHI CHIIBI C
M3MCHECHHUEM MEXaHUYECKON SHEePTUU
TeJa Ha IPUMEPE PACTSHKCHHUS
PE3UHOBOTO KI'yTa

https://m.edsoo.ru/ffOc478c

20

KonTponbhas pabota 1o teme
«Kunemaruka. Jlunamuka. 3aKOHbBI
COXPAHEHUS B MEXAHUKE»

bub6nmmnorexa LIOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE [TOJIOKEHHSI MOJIEKYJISIPHO-
KMHETUYECKOI TeoprH. bpoyHOBCKOE
nswxenue. Auddysus

bub6mmorexa LIOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIIECTBA.
Mojenu CTpoeHHSs ra30B, KUIKOCTEN
U TBEPJBIX TE

https://m.edsoo.ru/ffOc478c

23

Macca monekyn. KonuuectBo
BemectBa. [locrosinHas ABoraipo

https://m.edsoo.ru/ff0c478c

24

TennoBoe paBHoBecue. Temneparypa
u e¢ u3mepenue. lllkana remneparyp
enbcus

https://m.edsoo.ru/ffOc478c
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Wneanpuerii raz 8 MKT. OcHoBHOE

bub6mmoteka [IOK

23 ypaBueHue MKT https://m.edsoo.ru/ffOc4fde
AOGcomoTHas TeMIeparypa Kak Mepa

26 CpeIHEe KHHETUYECKON IHEPTUn bubnmoreka [JOK
JBYKCHHS MOJIEKYJ. Y PaBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeripona

27 3akoH [laapToHa. 'a30BBIC 3aKOHBI https://m.edsoo.ru/ff0c478c
JlaboparopHas paboTa

28 «Hecrenosatiie 3aBHCHMOCTH MEXK LY https://m.edsoo.ru/ff0c478c
napamMeTpaMu COCTOSTHUS
pa3pesKeHHOTro ra3a»

29 W3omporuieccel B u1eanbHOM raze 1 ux bu6mmoreka LIOK
rpaguyecKoe npeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BuyTtpennss sueprus
TEPMOJMHAMHYECKON CHCTEMBI U

30 cnocoObl e¢ n3mMeHenus. Konuuectso bubnnorexa [HJOK
TEIUI0THI U paboTa. BHyTpeHH 4 https://m.edsoo.ru/ff0c5952
DHEPTHUsI OTHOATOMHOTO UACATHHOTO
raza

bub6nmmnorexa LIOK

31 Bzt emuonepesa https://m.edsoo.ru/ff0c5c36
VY nenpHast TEIIOEMKOCTh BEIIECTBA.

32 KonunuecTBo Tennotel npu bu6mmoreka LIOK
Terutonepenave. AanadaTHBIHA https://m.edsoo.ru/ff0c5c36
nporece

33 [TepBblii 3aKOH TEPMOJMHAMUKY U €TO bu6mmoreka LIOK
IIPUMEHEHHE K U30MpoLeccam https://m.edsoo.ru/ffOc5efc

34 HeobpaTtumocTs mporieccoB B bubnunorexa LIOK
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npupoze. Bropoi 3akoH
TEPMOJIMHAMUKHI

https://m.edsoo.ru/ff0c6230

[Tpunimn pevictBus u KI1IJI TermoBoi

bubnunoreka LIOK

3 MAaIlIMHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapnao u ero KI1/] https://m.edsoo.ru/ff0c478c
2 0
37 KOJIOTHHCCKHE IPOBICMBL https://m.edsoo.ru/ff0c478c
TETUIOOHEPTETUKH
38 Ob6o6maromuit ypok «MosekysspHas bu6mmoreka LIOK
¢u3uka. OCHOBBI TEPMOIHMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbHas pabora mo teme
39 «MonpeK s HESI ¢u3uka. OCHOBBI brbmmorexa LIOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooOpa3zoBaHue U KOHIEHCALIUSL. bubnuoreka [LIOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOcomoTHAsS U OTHOCHUTEIIbHAS
41 BJIQXKHOCTH Bo31yxa. HackImeHHbI bubmmorexa [IOK
Ayxa. m https://m.edsoo.ru/ff0c64d8
nap
TBeépnoe Teno. Kpucramumueckue n
amopdHBIe Tena. AHU30TPOIHS
42 CBOfII)((ll")FB KpUCTAJJIOB >KTI/? KUe bubmorexa OK
p - https://m.edsoo.ru/ff0c65f0
kpuctayibl. CoBpeMeHHbIE
MaTepHabl
[1naBneHue U KpUCTAITU3ALIUA.
43 VaenpHas TEIIOTAa IIaBICHUS bubmorexa HOK
A ' https://m.edsoo.ru/ff0c6708
Cyb6mumarus
bubnunorexa LIOK
44 YpaBHEeHHE TEIIOBOTO OanaHca https://m.edsoo.ru/ff0c6820
45 Onexrpuzanus Tei. DIEKTPUIECKUN bu6muoreka LIOK
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3apsna. I[Ba BHU/JA SJICKTPUICCKHUX

https://m.edsoo.ru/ffOc6bcc

3apsiIoB
IIpoBOOHUKH, TUIIIEKTPUKH H
46 H(I))JI HOBOI[HI/?KI/I 3211;[§H COXpaHEHUs Bubmaorexa IIOK
yip ' P https://m.edsoo.ru/ffOc6bcc
AJICKTPUYECKOTO 3apsijia
B3aumoneiictBue 3apsiioB. 3aKOH
47 Kynona. ToueuHbIN dIIEKTPUUECKUI buGnuorexa [JOK
Y ' p https://m.edsoo.ru/ffOc6ce4
3apsiz
Hanpsk€HHOCTB 2JIEKTPUUECKOTO
48 nosist. [IlpuHnun cynepno3unuu bubnmoreka [JOK
ANEKTPUYECKHUX TToneH. JInnuun https://m.edsoo.ru/ff0c6df2
HaIpPsSKECHHOCTH
Pabota cun anexkTpocTaTuuecKkoro
49 nois. Ilorennuan. PasHocTh Bnbmorexa LIOK
' ’ https://m.edsoo.ru/ffoc6f00
[IOTEHIIUATIOB
TTpoBOAHUKY U TUIIEKTPUKH B
50 3J1peKT OCTaTUYECKOM n(f)ﬂe bubmmorexa [OK
p ’ https://m.edsoo.ru/ff0c7018
JusnexkTpudeckasi IpOHUIIAEMOCTh
bu6mmoteka [IOK
51 DnexTpoeMKOoCcTh. KoHencaro
P A P https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTD TIIIOCKOTO
52 KOHEHCATOpa. DHEPIud 3apsHKEHHOT'O bubmorexa HOK
pa. P p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
JIabGoparopHas padora "M3mepenne
53 P T pHad pabot Mep I:H https://m.edsoo.ru/ff0c478c
AIIEKTPOEMKOCTH KOHJCHCATOpa
[IpuHUMIT 1EUCTBUS U IPUMEHEHHUE
54 KOH/IEHCAaTOPOB, KOIIUPOBAIBHOT'O https://m.edsoo.ru/ff0c478c

ammapara, CTpyHHOTro IpUHTepa.
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DneKTpocTaTUUecKast 3alluTa.
3azemiieHue AIeKTPOpruOOpoOB

55

DJIEKTPUUYECKUI TOK, YCIOBHUS €0
cymiectBoBaHus. [ IoCTOSTHHBIN TOK.
Cuna toka. Hanpsbxkenue.
Conportusnenue. 3akon Oma Jyist
y4acTKa Ieru

https://m.edsoo.ru/ffOc478c

56

[TocnenoBarenbHOE, MapaieIbHOE,
CMEIIaHHOE COSANHEHHE
npoBoAHKUKOB. JIabopaTopHas paboTa
«3y4yeHne CMEIaHHOro COSTMHEHUS
PE3UCTOPOBY

bubmuoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOITHOCTb 3IEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

bubmuoreka IIOK
https://m.edsoo.ru/ff0c7838

58

3axon Oma AJis MOJTHOM (3aMKHYTO )
anexktpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«3mepenune DJIC ucrounuka Toka u
€ro BHYTPEHHETO COIIPOTUBIICHUS

bub6nmmorexa LIOK
https://m.edsoo.ru/ffOc7ae0

59

DIIeKTpOHHAs MPOBOAMMOCTH TBEPABIX
METAJUIOB. 3aBUCUMOCTh
COHpOTI/IBJ'ICHI/Ifl METAJIJIOB OT
Temmeparypbl. CBEpXIpOBOAUMOCTD

https://m.edsoo.ru/ffOc478c

60

DJIEKTPUYECKHI TOK B BaKyyMe.
CBolicTBa 2JIEKTPOHHBIX ITYYKOB

https://m.edsoo.ru/ff0c478c

61

[ToympoBOTHUKH, UX COOCTBEHHAS U
pUMecHas poBoauMocTh. CBolcTBa
p—n-nepexona.
[TorynpoBOIHUKOBBIE TPHUOOPHI

bubnunorexa LIOK
https://m.edsoo.ru/ffOc84ae



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
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DJIEKTPUUYECKUI TOK B paCTBOpPAX U
paciuiaBax 3JeKTPOJIUTOB.

bubnunoreka LIOK

62 DIIEKTPOTUTHYECKAS TUCCOLIHALIMSL. 1 https://m.edsoo.ru/ff0c82ba
DNEKTPOIN3
DJIEKTPUUYECKUI TOK B razax.

63 CamocTosiTenbHbIN 1 1 bubnmoreka [JOK
HECaMOCTOSITEIIbHBIN pa3psi. https://m.edsoo.ru/ff0c84ae
Mounnus. [Inazma
DneKkTprudecKue mprudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubnuoreka [LIOK
npumMmeHenue. [IpaBuia TexHUKH https://m.edsoo.ru/ff0c86fc
0e3011acHOCTH

65 O06006marmui ypok 1 bubnmoreka [JOK
«INEKTPOTUHAMUKAY https://m.edsoo.ru/ff0c88be
KonTposnbHas padota no reme

66 «Onekrpoctatuka. [IocTOSTHHBIH 1 bubnmnoreka [JOK
ANEKTpUYeCcKuil TOK. TokHU B https://m.edsoo.ru/ff0c8a8a
Pa3JIMYHBIX CpeIax»

67 PesepsHblil ypok. KonrponbHas 1 bubmmoreka LIOK
pabora o Teme "DnekTpoauHamMuKa’ https://m.edsoo.ru/ff0c8c56
®Pu3nka — HayKa O IPUPOJE.

68 Hayunblie MGTZI;[H HOiHEHI)/IIH 1 bubmiorexa LOK

05.09.2023 | https://m.edsoo.ru/ffoc32e2
OKPY’KaroIIero Mupa
OBILIEE KOJIMYECTBO HACOB I1O 68

[TPOT'PAMME
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12 KJIACC

Kosun4yecTBo yacoB JIeKTPOHHbIE
(]
Jrj;-n Tema ypoka Beero Kontpoabubie | IlpakTnueckue fd[:;:eﬂl/lﬁ :)Ig;)l:ll;zl:;fenbnme
padoThI padoThbI pecypest
[TocTostHHBIE MATHUTHI U UX

1 B3anUMOJeHCcTBHE. MarHuTHOE MOJIE. 1 bu6mmorteka 1IOK
Bekrop maruuTHOM HHAYKIMU. JInHUN https://m.edsoo.ru/ff0c9778
MarHUTHON UHIAYKIUU
MarsauTtHoe noJie MPOBOAHHKA C

5 ToKOM. OnbIT DpcTeaa. 1 bubnuorexa [IOK
BzaumopeiicTBre NpOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas pabota «3yuenue 1 1 bubnuorexa [IOK
MarHUTHOTO MOJIS KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME MArHUTHOTO TIOJIS HA
POBOAHMK ¢ TokoM. Cuita Ammepa.

4 JlaGopaTtopHnast pabota 1 1 bubnuotexa [JOK
«Uccnenosanue neicTBUSA https://m.edsoo.ru/ff0c9ac0
MOCTOSITHHOTO MarHuTa Ha PaMKy €
TOKOM
JlelicTBMEe MarHUTHOTO TTOJIS HA

5 JBIKYLTYIOCS 3apSKEHHYIO YaCTHULLY. 1 bu6mumoreka [LIOK
Cuna Jlopenma. PaboTa cubt https://m.edsoo.ru/ff0c9df4
Jlopenua
DneKkTpoMarHuTHas uHayKuus. [lotok

6 BEKTOpa MarHUTHOM MHAYKIUHU. D/[C 1
WHIYKIIAW. 3aKOH JIEKTPOMArHUTHOM



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

uHaykiuu Papanes

JlaGopaTtopHas pabota

bu6mmoreka IIOK

7 «HccmenoBanue sIBIeHUS
A . https://m.edsoo.ru/ff0cal50
AJICKTPOMArHUTHOW HHTYKITHH
NuaykTuBHOCTB. SIBIEHUE
8 camounAykiuu. 3J1C caMOMHIyKIIUU. bubnuoreka [IOK
DHeprusi MarHUTHOTO TOJISI KATYIIKHU C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMArHUTHOE T10JIE
TexHu4eckue ycTpomucTBa U UxX
MPUMEHEHUE: TIOCTOSTHHBIC MarHUTHI,
9 3JIEKTPOMArHUThI, JJIEKTPOABUTATENb, https://m.edsoo.ru/ff0c478c
YCKOPUTENH IE€MEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS I1eYb
10 O6o6marmuii ypok «MarauTHoe bu6nuoreka [IOK
noJie. DIeKTPOMArHUTHAS UHAYKIIUS» https://m.edsoo.ru/ff0cab82
KonTposabHas padota no reme
11 «Mar"auTHoOe moJje bubmorexa [IOK
' https://m.edsoo.ru/ff0cad58
DNeKTpOMarHuTHasE MHTYKIIHS
CB00OOgHBIE MEXAHNYECKHE
konebanus. [[apmoHnueckue
12 KoneOanus. YpaBHEHHUE bubmmorexa [JOK
7P . https://m.edsoo.ru/ffOcaf06
rapMOHUYECKHX KOJIeOaHUH.
IIpeBpaiienue sHepruu
JlabopaTtopHas pabota
«HccnenoBanne 3aBUCHUMOCTH
13 a . https://m.edsoo.ru/ffOc478c
nepuoa MajblX KoJeOaHuii rpy3a Ha
HUTH OT JJIMHBI HUTH U MAcCChI TPy3a»
. bub6anorexa LIOK
14 Konebarenbupiii KOHTYp. CBOOOHBIE 1

https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca150
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OJICKTPOMAardiuTHBIC KoJIeOaHHs B
nacaJIbHOM Koyie0aTeIbHOM KOHTYpE€.
AmnHanorus MECXKAY MCXaHUYCCKHUMU U
SJICKTPOMAariuTHBIMHA KoJIeOaHHMSIMHU

15

®opmyna Tomcona. 3akoH
COXpPaHEHHSI SHEPTUH B UJICATBHOM
K0JIeOAaTEIbHOM KOHTYpE

bu6mmoreka LIOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBieHue o 3aTyxXaroIIUX
KoJieOaHusX. BbIHYXIeHHbIE
MeXaHHYeCKHE KojieOanus. Pe3onanc.
BbIHYXIEHHBIE 3JICKTPOMArHUTHBIC
KoJIeOaHus

bubmuorexa [JOK
https://m.edsoo.ru/ffOchb86

17

[lepemennsbiit TOk. CUHYCOUJaNbHBIN
MEPEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOTO TOKA. AMIUTUTYTHOE U
JIEUCTBYIOIIIEE 3HAUEHUE CUJIbI TOKA U
HaIpPsSUKEHUs

bubmuorexa [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. IIpousBoacTso,
nepegaya u norpedieHue
ANEKTPUYECKON SJHEPTUU

19

VYCTpoiCTBO U MPAKTHYECKOE
IIPUMEHEHHUE JIEKTPUYECKOT O 3BOHKA,
reHeparopa IepeMeHHOro TOKa,
JIMHUU JJIEKTpolepeaay

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU ITPU
IIPOM3BOJICTBE IEKTPOIHEPTUH.
KynsTypa ncnonb3oBanus
JIEKTPO3HEPTUHU B IOBCETHEBHOM
KU3ZHU



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

MexaHHUEeCKUE BOJIHBI, YCIOBUS
pacrtipoctpanenus. [leproa. Ckopoctsb

bubmuorexa [JOK

21 pacnpoCTpaHEeHUs U JJIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunslie v IPOOJIBLHBIE BOJIHBI
29 3BykK. CKkopocTh 3ByKa. [ pOMKOCTH bubnmoreka [JOK
3ByKa. Bricota ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTPOMarHUTHBIE BOJIHBI, UX
23 cBOiCTBa M cKOpocTh. Ilkana Brbmmorexa LIOK
https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMAarHUTHBIX BOJIH
[TpuHIMIB paTuOCBI3U U
24 TeneBuaeHus. Pa3Butue cpencTts
cBs3u. Paguonokanus
o5 KonTtponpsHas padbora «Konebanus u bubnuoreka [IOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[TpsimonmHEeHOE pacipocTpaHeHHE
26 CBETa B OJJHOPOJHOM CpeJIE. bubnuotexa [JOK
ToueuHsblil HCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBETa
OTtpaxxeHue cBeTa. 3aKOHbI
27 oTpaxkenus ceerta. [loctpoenue bubmorexa HOK
. https://m.edsoo.ru/ff0cd4e0
n300pa’keHHH B IJIOCKOM 3epKalie
[Tpenomnenue csera. IlonHoe
o8 BHyTpeHHee oTpakeHune. [IpenenbHslit bubnuoreka [IOK
YTOJI IIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpa’KeHUsI
29 JlaGopatopHas pabota «/3mepenue bubnuoreka [IOK
MTOKa3aTelIsl MPEJIOMIICHHSI CTEKIIA https://m.edsoo.ru/ffOcd67a
30 JIunzel. [TocTpoenune n3o0pakeHUH B bubnmorexa [JOK



https://m.edsoo.ru/ff0cca54
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nuH3e. DopMyia TOHKOU JTUH3BI.
VBenuueHue JINH3EI

https://m.edsoo.ru/ffOcddle

JlabopaTtopHas pabota

31 «Uccnenosanue CBOMCTB
M300paXKCHUH B JIMH3AX)
Hucnepcus cBera. ClI0kKHBIM COCTaB
39 6enoro ceera. L{ger. JlaboparopHas
pabora «Habintoenue aucrepcuu
CBETa»
33 WnTepdepenmus ceera. Audpaxius bubnuoreka [IOK
cBeta. JludpakimoHHAs penIeTKa https://m.edsoo.ru/ff0ced22
3 [TonepeyHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
ITonmapuszanuus ceera https://m.edsoo.ru/ff0cf02e
35 OnTudeckre MpuOOPsI M yCTPOHUCTBA U
yCIIOBUS MX 0€30MaCHOT0 MPUMEHEHUS
['panu1IBl TPUMEHUMOCTH
36 KJIACCUYECKOM MeXaHUKU. ITocTynaTel bubnuoreka [IOK
CIIeLIMaTIbHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIbHOCTH
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3ameyieHne BpEeMEHH U CI:)K areHne bubmorexa HOK
P P https://m.edsoo.ru/ffOcfa42
JUTAHBI
DHeprusi ¥ UMIYyJbC PENSATUBUCTCKON
38 yacTunbl. CBSI3b MacChl C SHEPTHEN U bubmiorexa LHOK
' p https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPTHUS TTOKOS
KonTtponpHas padora «OnTuka.
P P . bubmuorexa [IOK
39 OCHOBHI CHIETIHATILHON TEOPUHU

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0
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®otoubl. Dopmyna [Tnanka. Jueprus

bu6mmoreka [IOK

40
Y UMITYJIBC (JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHUE BuG 10K
HOIHnoTEKA
41 otodddexra. O A.T.
Porosdexra. Ombrrer https://m.edsoo.ru/ffOcffc4
CroineroBa
3akoHsl poTorddekra. YpaBHeHHE
42 3ﬁHMTe§Ha Jil(bQ)OTOS(bg)eKTa Bubmorexa LIOK
A ' https://m.eds00.ru/ff0d015¢
«KpacHas rpanuna» gporodddexra
Hasnenue cBera. Onwite I1. H.
43 JleGeneBa. XUMHYECKOE EICTBUE bubmmorexa LIOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTBa u
MPaKTUYECKOE MPUMEHCHHUE:
44
dboTo31eMEHT, GOTOIATUHK,
CoJIHEUHas OaTtapesi, CBETOIHO/T
45 Pemenne 3ama4 mo Teme « JIEMEHTBI bu6mmoreka 1IOK
KBAHTOBOM ONTHKH) https://m.edsoo.ru/ff0d0302
Mogens atoma Tomcona. OnBITE
46 Pesepdopa mo paccesHuIO o-4acTH bubmmorexa HOK
POOPA P t https://m.edsoo.ru/ff0d091a
[TnanerapHast MoAenb aToMa
bu6nmmoreka [IOK
47 IT b
OCTyaThl bopa https://m.edsoo.ru/ffOdOafa
W3nyuenne u norioiieHne GoTOHOB
48 I I/I}l,'lqe exoJie aTOMaliﬂc W) HO(bliO OBHS bubmorexa LOK
p pexol . g yp https://m.edsoo.ru/ff0dOafa
SHEPruM Ha APYroi. BUuasl ciekTpoB
BonroBrie cBoiicTBa yacThIl. BoiHEI
. bubmuotexa [JOK
49 ne bpoits. Kopryckymsipao-

BOJIHOBOM Ayaliu3M. CroHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

BBIHY)XXJICHHOC U3JTYy4YCHUC

50

OTkpbITHE PaTUOAKTUBHOCTHU. OIBITHI
Pesepdopaa no onpeneneHuo cocrasa
PaZMOaKTUBHOTO U3TYYCHHUS

bu6mmoreka IIOK
https://m.edsoo.ru/ff0d0fd2

51

CsoticTBa anbda-, 6era-, raMma-
u3ny4yeHus. Bousaue
pPaJIMOaKTUBHOCTH Ha KUBBIC
OpTraHU3MBI

52

OTkpbITHE IPOTOHA U HEUTPOHA.
W3oromsl. Anbda-pacma.
DNEKTPOHHBIN U MO3UTPOHHBIN Oera-
pacnan. ['amma-usiydenue

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.

S nepubie peakuuu. A nepHbii
peaxTop. [Ipo6iieMsbl, mepcrneKTUBEI,
JKOJIOTUYECKHUE ACIIEKThI AEPHOMN
SHEPreTUKHU

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTullbl. OTKPBITHE
no3utpoHa. Meto el HaOIIOIeHUS U
PEruCTpaLUM AIIEMEHTAPHBIX YACTHIL.
Kpyrnslii cron «@yHaaMeHTaIbHbIE
B3auMOAEUCTBUA. ENMHCTBO
(GU3UYECKON KapTHHBI MUPay

bubmuorexa [IOK
https://m.edsoo.ru/ff0d0e38

55

Bupg 3sé3nnoro nebda. Co3se3aus,
HpKI/Ie 3Bé3HBI, IJIaHETHhI, UX BUAUMOC
nBmkenue. ConHevHast CUCTEMA

56

Connue. ConHeuHast akTUBHOCTb.
Wcrounuk sneprun CostHLA U 3BE3]1



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

57

3BE3b1, UX OCHOBHEIC
XapaKTEPUCTUKU. 3BE3/1bI TJIABHOU
MOCJIeI0BAaTEIbHOCTH. BHYTpeHHEee
cTpoeHue 3B¢311. COBpeMEHHbIE
MIPEICTABJICHUS O TPOUCXOXKICHUH U
sBostrorny CoJiHIIa U 3BE3]T

58

Muneunsiii ITyte — Hama [NanakTuka.
[Tonoxenue u auxenue ConHia B
lNanaktuxe. ['anaktvku. YepHbie
JBIPBI B SIAPax TajlakKTUK

59

Bceenennas. PazOeranue rajgakTuk.
Teopus bonbmoro B3peIBa.
PenukToBO€ n3nmyueHue.
MeraramakTuka

60

Hepemennsie mpobieMbl aCTPOHOMHH

61

KontponbHas pabora «51eMeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o0matomuii ypok. Ponb ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COIMATIbHOM B
ATUYECKON cdepax AesITeTbHOCTH
YyeoBeKa

63

O6o6maromuit ypok. Pons u Mmecto
(bU3UKH U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHHE MHpa

64

O6o6maromuit ypox. Posb
¢buznueckoit Teopun B GOpMHPOBAHUN
npeCcTaBIeHUN 0 GU3NIECKOM
KapTHUHE MHUpa




O6o06maromuii ypok. Mecro
(bU3UYECKON KapTUHBI MHpa B 001IIEM

65 1
PSY COBPEMEHHBIX €CTECTBEHHO-
HAY4YHBIX MPEJICTABICHUN O MPUPOJIC

66 Pe3epBHbIil ypok. MarHuTHoe noJie. 1
DJNeKTpOMarHuTHasE UHYKIUS
Pe3epBHblii ypok. Ontuka. OCHOBBI

67 CIIeIMaIbHON TeOpHUH 1
OTHOCHUTEIIbHOCTH
Pesepnsiit ypok. KBanToBas gpusuka.

68 DJIEMEHTBI aCTPOHOMUU U 1 bubmorexa HOK

https://m.edsoo.ru/ff0d1784
acTpOPHU3UKH
OBUIEE KOJIMYECTBO YACOB I1O 68

I[TPOT'PAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

®dusuka 10,11 xnacc .bazoBbiil ypoBeHb,
ITypeimeBa H.C., Baxeesckas H.E., Mcaes JI.A.

u3zaTenbcTBO: Jpoda

METOINYECKHUE MATEPUAJIBI IJISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU

HUHTEPHET
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