MUWHUCTEPCTBO MPOCBEIMIEHUSA POCCUIICKON ®EJIEPAIIIN

MKOY "Kanpaypayabckas COLI nm.O.K.Kangayposa"

YTBEPX/IEHO
—
ApcnaH6e\i<Mgﬂ( %4

Nel 28.08.2023-2024r

PABOYASA TIPOI'PAMMA

yueOHoro npeamera «®Pusuka. bazoBblii ypoBeHb»

1151 ooygaromuxces 10-11 kimaccon



HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW M TPeOOBAHUM K pe3ysbTaram
OCBOGHHUSI OCHOBHOM 00pa3oBaTeNbHOM MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke c yu€toM (eaepaabHO pabouell MporpaMMbl BOCHUTAHUS U
KOHIIETIIIMK TpernojiaBanusi yueOHoro mnpeamera «DPusnka» B 00pa3zoBaTEIbHBIX
OpraHU3aAUAX Poccuiickoi denepanud, peanu3yommx OCHOBHEIE
oOpazoBarenbHbIE MPOTPAMMBI.

Conmepxanue mporpaMmbl 10 (M3HKE HaAmpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHON KapTuHbl Mupa oOyuatonuxcs 10-11 kmaccoB mnpu
oOyueHuH ux (u3nkKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOIO
noaxona. I[Iporpamma mo ¢usuke coorBerctByeT TpeboBanusm OI'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METalPEIMETHBIM PpE3yJbTaTaM
OoOy4eHMs, a TaKKe€ YUYUTHIBAET HEOOXOAUMOCTh peaTn3aluu MEXIPEIMETHBIX
CBA3€H (U3HKM C €CTECTBEHHO-Hay4YHbIMH YYE€OHbIMU TNpeaMeTramu. B Hel
ONPENENSIIOTCA OCHOBHBIE LIEJIM M3Y4YeHUs (DU3UKH HAa YPOBHE CPEAHEro OOIIEro
oOpa3oBaHUsl, TUIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (PU3UKU: JINYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no (pu3nKe BKIIIOYAET:

e IUJJAHUPYEMBbIE PE3YJITATHI OCBOCHMS Kypca (PU3MKHK Ha 0a30BOM YPOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YIbTaThl IO roJjaM O0yUYEHUS;

e colepkaHue yueOHoro npeamera «dusnkay mo rogam ooydeHusl.

®du3rka Kak Hayka o HauOosiee OOIIMX 3aKOHAX MPHUPOJIbI, BBICTyMas B
KauecTBe y4eOHOro MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHCTEMY
3HaHUI 00 okpy»xaroniem Mupe. [IIKombHbIN Kypc GU3UKH — CHCTEMOOOPa3yOIIHiA
JUI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (PU3HUECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIECCOB U SBJICHUH, H3y4aeMbIX XHMHEH, OHOJIOTHEH,
dbuszudeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME€ UM AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpeAeNseT XapakTep MW pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTHMM B cdepe DSHEPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, IOJYYEHUS HOBBIX MAaTe€pUajoB C 3aJaHHBIMH CBOMCTBAMU WM JPYIHX.
W3ydyenne ¢Gu3MKM BHOCUT OCHOBHOHM BKJIaJ B (DOPMHUPOBAHHE ECTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa oOydaronuxcs, B (OpMUpPOBaHHE YMEHUU MPUMEHSTH
HAy4YHbIA METO]I MO3HAHUS MPHU BHINOJHEHUN UMHU Y4€OHBIX HCCIICOBAaHUM.

B ocHOBy Kkypca (usMku Jj1s ypOBHS CpEeAHEro ooOIiero oOpa3oBaHUS
NOJIOKEH psAl HWAEH, KOTOpble MOXXHO paccMaTpuBaTh Kak MPUHUUIIBI €ro
ITOCTPOEHHS.



Hoes yenocmunocmu. B COOTBETCTBUM C HEW KypC SBISCTCS JIOTHUECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3/eloB (PU3MKH, BKIIOYACT KaK
BOIIPOCHI KJIACCUYECKOH, TaK M1 COBPEMEHHOM (DH3UKHU.

Hoes eenepanuzayuu. B COOTBETCTBUM C HEW MaTepuan Kypca (QU3HKU
o0beMHEH BOKPYr (Qu3nueckux Teopud. Benymum B Kypce sBIsETCS
dbopMupoBaHrE TIPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEPHUH, BEIICCTBE U
ToJIe.

Hoes eymanumapusayuu. EE€ peanuzamus IpeanosiaraeT HCIOJIb30BaHHE
T'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAYKH, OCMBICICHUE CBSA3M Pa3BUTHUSA
¢uzukn ¢ pa3BuTHEM OOIIECTBa, a TaKkKe C  MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMHU U YKOJIOTHICCKUMH MTPOOTIEMaMHU.

Hoes  npuxnaonoti uanpasnennocmu. Kypc (usuku  npeamnonaraet
3HAKOMCTBO C IMUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTWYECKHUX TMPHUIIOKEHUN
M3YYEHHBIX TEOPHUI U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEICTBOM BBEIEHHUS DJIEMEHTOB
collepKaHUs, TOCBSIIEHHBIX OSKOJOTUYECKUM MpobjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXe OOCYKICHUS
Mpo0JIEM PAIMOHATILHOTO TPUPOIOTIOIB30BAHUS U DKOJIOTHIECKON 0€30ITacCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UKM Ha YpPOBHE CPETHEro OOIIero
oOpa3oBanus sBIAIOTCS (pusnyeckue Teopuu (HOpMUPOBAHHME TPEICTABICHUN O
CTPYKTYpE MOCTPOCHHS (PU3UUECKONU TeOpUH, poiiu (HyHIaAMEHTAIBHBIX 3aKOHOB U
MPUHITMIIOB B COBPEMEHHBIX  TPEJACTABICHUSAX O TMPUPOJE, TpaHHIAX
MPUMEHUMOCTH TEOpPUH, JUIS OIHUCAHUS CCTCCTBEHHO-HAYYHBIX SIBICHHH W
IIPOIIECCOB).

CucTeMHO-AeSTENbHOCTHBIN TOJIX0/T B Kypce (M3UKU PEeaTn3yeTcsl MPexke
BCEr0 3a CUET OpraHW3alid IKCIEPUMEHTANBHOU ACSITCIBHOCTH O0YYaOIIUXCS.
Jlns  GazoBoro ypoBHSI Kypca (GU3UMKM — OTO UCIOJIB30BAHUE CUCTEMBI
(GpOHTATBHBIX KPATKOBPEMEHHBIX JKCICPUMEHTOB | J1a0OpAaTOPHBIX padoT,
KOTOpbIE B TIporpamMme 1o (pu3uke oObeIUHEHBI B OOMIMN CIHUCOK YUYCHUYECKHUX
MpaKkTUYECKUX padoT. BrimeneHne B yka3aHHOM TiepedHe JTabOpaTOPHBIX padoT,
NPOBOIUMBIX JUIS KOHTPOJS H  OICHKH, OCYIIECTBISICTCS  YYaCTHHUKAMU
00pa3oBaTEIBLHOIO TMpollecca MCXOMs M3 OCOOCHHOCTEW TIUIAHUPOBAHUS W
ocHameHus kaOuHera Qusmku. IIpm dsToM  oOecreuuBaeTcss OBJIAIACHUC
OOyJaroIMMUCS yYMEHUSMU MPOBOJUTH KOCBEHHBIC W3MEPEHHS, HCCIICIOBAHUS
3aBUCUMOCTEH (DM3MYECKUX BEJIMYUH M TOCTAHOBKY OIBITOB TIO0 TPOBEPKE
IIPEIJIOKCHHBIX THITOTE3.

Bonbiioe BHUMaHWE yHAENACTCS PEIICHUI0 PACUETHBIX M KAaYeCTBEHHBIX
3anay. Ilpu saToM JUIst pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 3aJlayd C SIBHO
3aIaHHON (PM3UUECKON MOJIENBIO, TIO3BOJISIFOIINE IPUMEHSITh N3YYCHHBIC 3aKOHBI 1



3aKOHOMEPHOCTH KaK M3 OJHOTO paslena Kypca, TaK U MUHTETpUPYs 3HAHUS U3
pa3HbIX pa3zaenoB. g KaueCTBEHHBIX 33/1a4 IPUOPUTETOM SIBIISIOTCA 33JlaHUS Ha
OOBSICHEHHE MpPOTEKaHUs (U3NYECKUX SBJIECHUH M MPOLECCOB B OKpYyXKarollen
KHU3HU, TpeOyromue BbIOOpa (U3NYECKOM MOJEAM Il CUTyallud IPaKTUKO-
OpPUEHTHPOBAHHOI'O XapakTepa.

B coorBerctBum ¢ TpeboBanumsiMu PI'OC COO k MarepuaibHO-
TEXHHUYECKOMY OOecreueHno y4eOHOro mporecca 0a30BBIi YpPOBEHb Kypca
(U3MKHN HAa ypOBHE CpeHEro 001ero o0pa3oBaHus JOKEH U3Y4aThbCs B YCIOBHSIX
OpEeIMETHOro KaOuHeTa (PU3MKU WM B YCIOBHUSX HMHTETPUPOBAHHOIO KaOMHETA
MPEeIMETOB E€CTECTBEHHO-HAYYHOro HHKiIa. B kabuHeTe (PU3MKHU TOIKHO OBITH
HEO00X0oJIMMOe J1abopaTopHOE O0OOpYAOBaHUE /IS BBINOJHEHUS YKa3aHHBIX B
nporpamme no (U3HKe YYEHHMYECKUX MPAKTHYECKUX padOT U JIEMOHCTPALMOHHOE
obopyoBaHuUe.

JleMOHCTpallMOHHOE  000pyJoBaHUE (QOPMHUPYETCSI B COOTBETCTBUHU C
OPUHLMIIOM MHUHUMAJIbHOM JIOCTATOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
MEPEYUCICHHBIX B TMporpaMMe Mo (U3UKe KIIOYEBBIX JIEMOHCTpAIUil i
WCCIICIOBAHMSI  W3YYaeMbIX SIBJICHMA H  TPOIECCOB, OMIHUPUYECKHX U
(yHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGoparopHoe 00OpyaOBaHUE [UIsI YYEHHYECKHX MPAKTUYECKUX pPaloOT
(GopMupyeTcss B BHJIE TEMaTUUYECKHMX KOMILJIEKTOB M O0ECIEUMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX OOydaromuxcsi. TemMaTH4ecCKHe KOMIUIEKTbI
71a00paTOPHOTO OOOpPYAOBAHMS JIOJDKHBI OBITH MOCTPOEHBI HA KOMIUIEKCHOM
WCIIOJIb30BaHNN AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00paTOpUil.

OCHOBHBIMM LIETISIMUA U3YYEHUS! (PUBHKHU B 00IIEM 00pa30BaHUM SIBIISFOTCSL:

e (opMHpOBaHHE HUHTEpeca M CTPEMJICHHS OOydYarolmMXcsi K HAyYHOMY
W3YYCHUIO TPUPOJBI, Pa3BUTHE WX HHTEIUICKTYalIbHBIX U TBOPUYECKUX
CITOCOOHOCTEI;

e pa3BUTHUE IMPEACTABICHUN O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHKE
UCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMupoBaHME HAy4YHOIO MHUPOBO33PEHHUS KaK pe3yjbTaTa H3y4YEHUS
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKHU;

e (¢dopMmupoBaHHE yYMEHHUU OOBICHATH SBICHUS C HCIOJIH30BAaHHEM
bu3nyeCKUX 3HAaHUM U HAyYHBIX J10Ka3aTeIbCTB;

e (opMHpOBaHHE MPEACTABICHUN O ponu (U3UKU A Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHH.

JlocTikeHrne 3TUX 1iesieid 00ecrieunBaeTCsl PelIeHUeM CIEAYIOMMX 3a/1ad B

IpoLeCcCce U3YUEHUs Kypca (U3UKKU Ha YPOBHE CPEAHETO 0011ero o0pa3oBaHUs:



e TMpHOOpETEeHHWE  CUCTEMBl  3HAaHUK 00  o0muXx  (U3HYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUSIX, BKJIFOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, BJIEKTPOJAMHAMHKY, KBAHTOBYIO (U3UKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHMe yMEHUNW TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OoObsiCHEHUS (PU3MYECKUX SBJICHUW B TPUPOAEC U Uil TPUHATUS
MMPAKTUYECKUX PEIICHUI B MIOBCEIHEBHOMW KU3HU;

e OCBOGHME CIOCOOOB pEIIECHUS pPa3IUYHbIX 337a4 C SBHO 3aJlaHHOM
dbu3nueckol MoOAENbI0, 3a]ad, MOJPa3yMEBAIOIIMX CaMOCTOSTEIbHOE
co3faHue Gu3NUecKorl MOJEINH, aJIeKBAaTHON yCIIOBUSM 33aJa4H;

e TMOHMMaHUE (PU3UYECKUX OCHOB U MPUHILMUIOB JEUCTBUS TEXHUUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSIHUS HAa OKPYKAIOLIYIO
cpeny;

e OBJIAJICHUE METOJAMH CAaMOCTOSITEIBHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
bu3MYeCKUX SKCIEPUMEHTOB, aHaln3a W HMHTEpIpeTanud uHbOopMaIu,
OIpPEENIEHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3JIaHME YCJIOBHMI JJIsl pa3BUTHSI YMEHUN MPOEKTHO-HCCIEI0BATENbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusydenne ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanust otBoautcs 136 gacoB: B 10 kiacce — 68 vacoB (2 yaca B HEJIENIO), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraemplii B mporpamMme 1Mo (uU3MKE IMepeueHb JabopaTOpHBIX U
MPAaKTUYECKUX paldOT SBISETCS PEKOMEHIOBAHHBIM, YYUTENb [EJIaeT BBIOOP
NpPOBENICHUsT JTA0OPATOPHBIX PabOT U OMBITOB C YYE€TOM HHIWBHIYATbHBIX
0COOEHHOCTEN 00yUarOIMXCS.



COILEPKXAHUE OBYYEHUA
10 KJTACC

Pa3znen 1. ®u3nka u MeTOAbI HAYYHOT' 0 MO3HAHMS

®usnka — Hayka o npuponae. HayuHble mMeToAbl MO3HAHUS OKPYKAIOILIETO
mupa. Ponp dSkcrepuMeHTa M TEOPUM B IPOLIECCE TO3HAHMUS IMPUPOIBI.
DKCIEpUMEHT B (PU3HUKE.

MonenupoBanue (U3NYECKUX SBICHMA M mpolieccoB. HayuHble TMIIOTE3BI.
dusnyeckue 3aKOHbl U TeOpUH. ['paHUIBl IPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

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

Jlemoncmpayuu

AHanoroBsle M LHUQPPOBbIE HU3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBrkeHuE. OTHOCHUTEIBHOCTh MEXaHMYECKOTO JBUYKEHUS.
Cucrema orcuéra. Tpaexkropus.

[lepemerienre, CKOpPOCTh (CpeaHssI CKOPOCTh, MTHOBEHHasi CKOPOCTh) M
YCKOPEHHUE MaTepuaJbHOW TOYKH, UX MPOEKIUMU HAa OCH CUCTEMbI KOOpIMHAT.
CroxeHue nepeMenieHuil u CJI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBMXKeHue. [ 'paduku
3aBUCHUMOCTH KOOpJHMHAT, CKOPOCTH, YCKOPEHUs, MyTH U [EepeMENICHUs
MaTepUAIbHOM TOYKHU OT BPEMEHH.

CBoboHOe majieHue. Y CKopeHHue CBOOOTHOTO ITaJICHHUS.

KpuBonuHeintHoe  aBHKeHHE. [IBMKEHME  MarepualbHOW TOYKM IO
OKPYHOCTH C IIOCTOSIHHOM MO MOAYJIKO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, JTUHENHAA
ckopocTh. [leprnoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckue yCTPONCTBA W MPAKTUUECKOE TMPUMEHEHUE: CIUI0METD,
JBIDKCHHUE CHAPSIOB, IIEMTHBIC U PEMEHHBIE TIepeadHn.

Jlemoncmpayuu

Mopenb cuCTEMBI OTCUYETA, WILTIOCTPAIUS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUSI.

[IpeoOpa3zoBanue ABUKEHUHN C UCIIOJIB30BAHUEM TIPOCTHIX MEXAaHNU3MOB.

[TameHne Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGnronenue aBuxkeHUs Tena, OPOIIEHHOIO MOJ| YrjoM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hamnpasnenue CKOpoCTH pU ABUKEHHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHre HEPaBHOMEPHOTO JBUKEHHUS C LEJBbIO ONPEIEICHUS] MTHOBEHHOM
CKOPOCTH.

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

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue NBHKEeHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUI MaTepUagbHOUN TOUKU. Tpernit 3akoH HproTOHA 111 MaTepuaibHbIX TOYEK.

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

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

Tpenue. Bunpl Tpenus (mokosi, ckoibxeHusi, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuina TpeHusl CKOIRKEHUS U cuiia TpeHus nokos. Kosdduiment tpenus.
Cuna conpoTUBIICHUS NPU ABWKEHUU TEJIA B )KUJKOCTH WJIU Tase.

[TocTynarensHOE U BpaliaTesibHOE IBIKEHHE a0COIFOTHO TBEPIOTO Tea.

MOMEHT CuJIbl OTHOCUTENIBHO OCH BpauieHus. llmeuo cumbl. YcnoBus
paBHOBECUS TBEPIOIO TEIIA.

TexHn4eckrue yCTpOWCTBA W MNPAKTUYECKOE MPUMEHEHHWE: MOAIIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenue nHepum.

CpaBHeHHME MacC B3aUMOICMCTBYIOIINX TE.

Bropoii 3axkoH HeroToHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JIe(hOpMaIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM NOABbEME U T1a/ICHUU.

CpaBHEeHUME CUJT TPEHUS TTIOKOSI, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmkeHUs Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YNPYTOCTH, BO3ZHUKAIOUIUX B MPYXKUHE U
PE3MHOBOM 00pasiie, OT UX JAehOopMaIIHH.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tejla, HMEIOIIETO OCh
BpalICHUsI.

Tema 3. 3aKoHbl COXpaAHEHUA 8 MEXAHUKE

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpPUAIbHBIX TOYEK.
NmMnynbe cUllbl U1 U3MEHEHUE HUMITYJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE ABMXEHHE.

PabGora cuiiel. MOITHOCTH CHJIBL.

Kunernueckasi sHeprusi MarepuaibHOW TOuku. Teopema 00 H3MEHEHUU
KUHETHUYECKOU JHEPTUM.

[TorennuanbHas SHEprusl. ITorennmanbHas SHEprus YIPYyTO
neopMupoBaHHOW  TpykuHBL.  [loTeHlManbHas  SHEprus  Tena  BOJIM3HU
ITOBEPXHOCTHU 3EMIIH.

[loreHuuanbHple ¥ HENOTCHUMAJIBHBIE  CHUJIBI. CBsi3b paboOTHI
HENOTECHUHUAIBHBIX CUJI C U3MEHEHUEM MEXAHUYECKOW DSHEPrUM CUCTEMBI TEI.
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUSL.

TexHndeckue yCTpOWCTBA U INPAKTUYECKOE MPUMEHEHHUE: BOJOMET, KONED,
IPY>KUHHBIN [TUCTOJIET, IBUKEHNUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexo MOTEHIIMATBEHOM SHEPTUH B KHHETHUECKYIO U 00paTHO.

Yyenuueckuii sxcnepumenm, 1abopamopisie pabomol

N3yyenue abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JIBYX OAMHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnenoBanue cBsizu pabOTHI CHJIBI ¢ U3BMEHEHHEM MEXaHMYECKOW SHEpPTuu
TeJla Ha IPUMEPE PACTSIKEHUSI PE3UHOBOTO KIyTa.

Pa3znen 3. Mosekyasipaasi pusznka U TepMOANHAMUKA
Tema 1. Ocno6bl 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 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekysl. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama Temmneparyp
Lenbcus.



Mopens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHME  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 TNPAKTUYECKOE IPUMEHEHUE: TEPMOMETP,
OapomeTp.

Llemoncmpayuu

OneIThl, AOKAa3bIBAIOIINE JIUCKPETHOE CTPOCHHUE BENIECTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COEIMHEHUN.

OmneiThl 0 AU(PGY3UU KUAKOCTEH U ra30B.

Mojenb OpOyHOBCKOTO IBUKEHHUS.

Mogens onbita IITepHa.

OnbITHI, JTIOKa3bIBAKOIIUE CYLIECTBOBaHHE MEXMOJIEKYJIIPHOTO
B3anMO/ICHCTBHA.

Monenb, WuTroCcTpUpyomas Ipupoay AaBICHUS Ta3a HA CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPABHEHHE COCTOSHUS MJICAIBHOIO Tasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomuwl

Onpenenenue mMacchl BO3yXa B KJIaCCHOW KOMHATE€ Ha OCHOBE M3MEpPEHMI
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKTY apaMeTPaMU COCTOSIHUS Pa3peEHHOTO
rasa.

Tema 2. Ocrosvt mepmoouHamurku

TepMmoanHaMuueckass cucTeMa. BHYTpEHHSsSI SHEPrus TEPMOAUHAMUYECKON
CUCTEMBI U crioco0bl €€ u3MeHeHud. KonnuecTBo TemnoTel U paboTta. BHyTpeHHss
SHEPrus  OJHOATOMHOIO  HWJAaJIbHOro  raza. Buasl  Temonepenadu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3JIyYeHHE. Y AENIbHAS TEIJIOEMKOCTh BEIECTBA.
KonudecTBO TEMIOTH IpH TEILIONEpEaaye.

[Tonsitue 006 amuabatHoM mporecce. llepBhlii 3aKOH TEPMOAMHAMHUKH.
[IpuMeHeHre TEepBOro 3aKOHAa TEPMOJMHAMUKHM K H3ompoleccaMm. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akoH TepmoamHamuku. HeoOpatuMocTh TpoieccoB B TPUPOJIE.

TeruioBple  MammHbl.  [[pyHOMOBI  JEUCTBUS  TEIUIOBBIX  MAalIWH.
[IpeoOpazoBanusi »HEpruM B TEIUIOBBIX MamuHax. KoadduumeHt mnone3noro
nerctBua TteroBo mammubl. [{ukn KapHo m ero kxod3@duuueHT Mone3Horo
AEHCTBHSL. DKOJIOTUYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHu4eckue 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 >¢dupa B
JaTYHHOU TpyOKe MyTEéM TpeHUs (BUICOEMOHCTPAIIHS).

N3meHeHne BHYTPEHHEHN 3Hepruu (TeMIiepaTypbl) Teja Mpu TeIionepeaaye.

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

Mopenu napoBoi TypOUHBI, ABUTATENI BHYTPEHHETO CTOPAHUSI, PEAKTUBHOTO
JBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopisie pabomul

N3mepeHne ynenbHOU TEII0EMKOCTH.

Tema 3. Aepezammusie cocmoanusn eewiecmea. Dazosvie nepexoonl

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

TBépnoe Teno. Kpucramnmmueckue u amopdubsie Tena. AHU30TPONHS CBOWMCTB
kpuctaimioB. Kuakue kpuctaimbl. CoBpeMeHHblE Marepuainbl. [lnaBieHue u
KpucTayu3anus. Y aelbHas TerioTa rmiasienus. Cyonumarus.

YpaBHeHHE TEMI0BOTO OaaHca.

TexHuyeckrue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHHUE: TUTPOMETp U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTMH TMOJTYUYEHHS] COBPEMEHHBIX MAaTEPHAJIOB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu nNoHM>KEHHOM JIaBJICHUH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Hab6nronenue HarpeBaHus U IJIABJIEHUS KPUCTAIUNIMYECKOTO BEIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomoi

N3mepeHre OTHOCUTENIBHOM BIAXKHOCTH BO3/IyXa.

Paznen 4. DnekTpoaMHaMuKa
Tema 1. dnekmpocmamuxa
OJIeKTpU3alMs TeN. OJNEKTpUYECKUM 3apsa. /JlBa BuIa DIEKTPUUECKUX
3apanoB. [IpOBOJHUKH, TUANEKTPUKA W TOJYHPOBOJHUKH. 3aKOH COXpPaHEHUs
AIEKTPUYECKOrO 3apsijaa.
B3aumopeiictBue 3aps10B. 3akoH KyioHa. To4eUHBI AIEKTPUUECKUI 3apsil.
Onextpuyeckoe mnone. Hanpspk€HHOCTh  anekTpuueckoro nods.  IIpuHimn



CYyHEPHO3ULNH INEKTPUYECKUX IoneH. JIMHNKM HanpsyKEHHOCTH AJIEKTPUYECKOTO
OJIS.

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

OnextpoémkocTs. Konaencarop. DneKTpOEMKOCTh IOCKOTO KOHIEHCATOPA.
DHeprus 3apsHKEHHOTO KOHJEHCATOPA.

TexHuyeckue yCcTpoWCTBA M NPAKTHUYECKOE IPUMEHEHHE: BIIEKTPOCKOI,
ANEKTPOMETpP, DJIEKTPOCTATUYECKas 3allluTa, 3a3eMJICHUE 3IIEKTPOIPUOOPOB,
KOHJIEHCATOp, KOIIMPOBAJIBHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO U MPUHLIMI JEUCTBUS DJIEKTPOMETPA.

B3anmoenicTBuE HadIEKTPU3OBAHHBIX TEN.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

IIpOBOAHUKH B 3JIEKTPOCTATUYECKOM II0JIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKY B DJIEKTPOCTATUYECKOM ITOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcAaropa OT IUIOLIAAH
IIJIACTUH, PACCTOSHUS MEXKAY HUMH U AUIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apspKEeHHOIO KOHACHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenne 2neKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwii 31ekmpuueckuit mox. Toku 6 paznuunvix cpeoax

OJEKTPUUYECKUA TOK. YCIOBHUS CYIIECTBOBAaHUS DSJIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cuna Toka. [IocTOSTHHBIN TOK.

Hanpsixenue. 3akon Oma 111 ydacTka Lenmu.

ODJIEKTPUYECKOE CONPOTUBJIECHUE. YIEIbHOE COINPOTHUBIICHUE BELIECTBA.
ITocnenoBarenbHOE, MAPAIIIEIBHOE, CMEIIAHHOE COEAUHEHNE ITPOBOIHUKOB.

PaGotra oamektpuyeckoro Toka. 3akoH JDkxoyms—Jlenma.  MomHOCTB
AIEKTPUYECKOTO TOKA.

DNeKTpoABMXKYLIAasl CHJIa U BHYTPEHHEE CONPOTHUBIIEHHE MCTOYHHKA TOKA.
3akoH Oma J1s MOJTHOM (3aMKHYTOM) 3yieKTpuyeckoi 1ienu. KopoTkoe 3aMbIkaHue.

ONEKTpOHHAsA  MPOBOAMMOCTh  TBEPABIX  METALIOB.  3aBUCUMOCTH
CONIPOTHUBJIEHUSI METAILUIOB OT TeEMIIEpaTypbl. CBEPXIIPOBOAUMOCTD.

DnexkTpudecKuid TOK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TomyrmpoBOTHUKMY. CobcTBeHHast 17§ MIPUMECHAs ITPOBOJIMMOCTD
noJynpoBoIHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHKOBBIE TPHUOOPHI.

OJNeKTpUYeCKHid TOK B  pacTBOpax M pacIulaBax  AJIEKTPOJIUTOB.
DNEKTPOIIUTUYECKAS] JUCCOLMALIMS. DIEKTPOIIU3.



OnekTpuueckuid TOK B razax. CaMOCTOSATENbHBIA M HECAMOCTOSITENbHBIM
pa3psan. Monuus. [Lazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHME: aMIepMeETp,
BOJITMETP, PEOCTaT, HMCTOYHUKH TOKA, OJJIEKTpPOHArpeBaTeIbHBIE MPUOOPHI,
AJIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN JTHOJ,
TEPMUCTOPBI U (POTOPE3UCTOPHI, OIYIPOBOIHUKOBBIIN 11O/, TaJIbBAHUKA.

Llemoncmpayuu

W3mepeHne CHITbl TOKA U HAPSDKEHUS.

3aBUCUMOCTh COINPOTUBIICHUS HUIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI,
IUTOLIAAM MONIEPEYHOI0 CEYEHUS U MaTepHaa.

CMemaHHOe COeITMHEHUE TPOBOIHUKOB.

[IpsmMoe w3MepeHue dIEKTpOABMXKYIIEeH cwibl. KopoTkoe 3amblkaHue
raJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTB COITPOTHUBIICHHSI METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

W ckpoBoii pa3psi ¥ IpOBOIAUMOCTb BO3AYXaA.

OHOCTOPOHHSISI IPOBOIUMOCTD JHOJIA.

Yuenuueckuii sxcnepumenm, nabopamopvie padomol

M3ydeHne cMEaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIEKTPOABUKYIIEH CUJIbI UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBIIEHUSL.

HabGmronenue snekrpomsa.

MexnpeaMeTHbIe CBA3H

Nzyuenue xkypca gusuku 6a30Boro ypoBHs B 10 kjacce OCyHIECTBISIETCS C
Y4ETOM COAEPIKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMHM MaTe€MaTHKH,
OMOJIOTHUH, XUMUH, TreoTrpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonwsimusi, CBA3aHHBIE C MU3YYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHWE, HAay4YHbIA (pakT, rumnoresa, (Qpuanyeckas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHNE, IKCIEPUMEHT, MOJCIUPOBAaHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: penieHHMe CHUCTEMbl YpaBHEHMH, JIMHEHHas QyHKIMS,
napabona, runepOosia, ux rpauku U CBOWCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndeckoe ABMKEHUE B KUBOW mpupoae, AMdysus, ocMoc,
TEIUIOOOMEH KUBBIX OPraHM3MOB (BUIbI TEILIONEpENayH, TEIIOBOE PABHOBECHE),
AIEKTPUYECKUE SBJICHUS B )KUBOW MPUPOJE.

Xumus: TUCKPETHOE CTPOCHHE BEILECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJSIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEH WU



ra3oB, DJJIEKTPUYECKHME CBOWCTBA METAJUIOB, JJIEKTPOJMTUYECKAs IUCCOLMALMSA,
raJlbBaHUKA.

l'eoepaghus: BIaxxHOCTb BO3/yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE JABM)KEHUN C HCIOJIB30BAaHUEM MEXAHU3MOB,
y4€T TpPEHUs B TEXHUKE, MOALIUIIHUKH, HCIIOJIb30BAaHUE 3aKOHA COXPAHCHUS
UMITyJIbCa B TEXHHUKE (pakeTa, BOAOMET M JPYrHE), JABUTATElb BHYTPEHHEIrO
Cropanusi, napoBasi TypOrHa, OBITOBOM XOJOAWJIBHHUK, KOHAULIMOHED, TEXHOJIOTUN
IIOJIyYEHHUs] COBPEMEHHBIX MATEpHUAJIOB, B TOM YKCIIE HAHOMATEPUAJIOB, U
HaHOTEXHOJOTMH, 3JIEKTPOCTATHUECKasl 3allUTa, 3a3€MJIEHHE 3JIEKTPOIPHOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, JJIEKTPOHArPEBATEIIbHBIC puOOPHL,
ANIEKTPOOCBETUTEbHBIE PUOOPHI, rajbBaHUKA.

11 KJIACC

Paznes 4. DiieKTpOAMHAMHUKA

Tema 3. Maznummnoe noe. IneKmMpoMazHUMHAA UHOYKYUUA

ITocTtossnHple  MarauThl.  B3aummojeilicTBHE  IOCTOSHHBIX ~ MarHuTOB.
MarnutHoe moJsie. BekTop MarHMTHOW WHAYKUWHW. [IpyuHOMITI Cyneprio3uuuu
MarHUTHBIX MoJiek. JIMHMKM MarHuTHOM WHAYKUMU. KapTuHa JMHUNA MarHUTHOM
WHAYKIHAH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHOe T1OJI€ TIPOBOJHHMKA C TOKOM. KapThHa JHMHUNA WHAYKIUA
MAarHUTHOTO TIOJIA JUIMHHOTO IIPSIMOIrO IMPOBOJHHKA W 3aMKHYTOI'O KOJIBIIEBOTO
MPOBOJIHUKA, KaTYIIKU ¢ TOKOM. OnbIT Ipcrena. B3anmoaeicTBue mpoBOJHUKOB C
TOKOM.

Cuiia AMnepa, €€ MOlyJIb U HallpaBJICHHUE.

Cuna Jlopenua, €€ MOaysb U HampaBJIeHUE. [BUKEHUE 3apsSKEHHON YaCTULIBI
B OJJHOPOJHOM MarHuTHOM IoJjie. PaboTa cunsl Jlopenia.

SIBnenue aneKTpoOMarHMTHOW MHAYKUMHM. [lOTOK BEKTOpa MAarHUTHOMU
WHIYKIMHA. OJIEKTPOABIIKYILAST CWJIA HWHIYKIMHA. 3aKOH 3JIEKTPOMArHUTHOU
unaykuuu Oapanest.

BuxpeBoe »ieKkTpuyeckoe TmoJie. ODIEKTPOABIKYIIAs CUla HHIYKIUU B
MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIIATEIBHO B OJJHOPOJHOM MarHuTHOM MOJIE.

[IpaBuno Jlenna.

NHAyKTUBHOCTh. SIBJIE€HHME CAMOMHIYKIMU. OJCKTPOABIKYIIAS  CHJIA
CaMOUHIYKIUH.

DHEeprus MarHUTHOTO TIOJIS1 KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHu4eckue yCTpOMCTBA W MPAKTHYECKOE NPUMEHEHUE: ITOCTOSHHBIE
MArHuThl, SJICKTPOMArHUThI, 3JIEKTPOJBUIATENb, YCKOPUTEIU SIEMEHTAPHBIX
YaCTHIl, UHIYKI[MOHHAS T1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE TIEKTPOHHOIO MyYKa MarHUTHBIM TTOJIEM.

JlvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3aumopeiicTBue IByX MPOBOIHUKOB C TOKOM.

Cuiia Ammnepa.

JeiicTBre cuibl JIopeHIa Ha HOHBI 3JIEKTPOJIUTA.

SIBreHME PIIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOJIBHXKYILEH CUJIBI UHIYKIIUU OT CKOPOCTH M3MEHECHUS
MarHuTHOTO MOTOKA.

SIBNeHNE CAMOUHTYKIIUH.

Yuenuueckuii oxcnepumenm, nabopamopmsvie pabomul

N3yueHre MarHUTHOTO TOJISI KATYIIKU C TOKOM.

HccnenoBanre 1€CTBUS MOCTOSHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sSIBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Pa3nen 5. Koste6anusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomazHumuble Konedanus

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHHMYECKHE  KOJIEOAHUSI.
Mapmonnyeckue konebanus. Ilepuoxa, wactora, amrMTyna U (¢asza KojaeOaHui.
[IpyXuHHBIA MasTHUK. MaremMaTU4eCKU MAasTHUK. YPaBHEHHUE TapMOHUYECKHUX
konebanuii. [IpeBpanieHue 3Hepruu Npu rapMOHUYECKUX KOJIEOaHUSX.

Konebarenbupiii  koHTYp. CBOOOJHBIE 3JIEKTPOMATHUTHBIE KoJieOaHUS B
UJCATBHOM KOJICOATeIbHOM KOHTYpe. AHAJIOTHS MEXIYy MEXaHUYECKUMU U
ANEKTPOMATrHUTHBIMU KoJieOaHusiMu. Dopmyna TomcoHa. 3akoH CcoOXpaHEHUs
SHEPTUU B UJICATHHOM KO0JIE0ATEIbHOM KOHTYDE.

[IpencraBienue o 3aTyxaromux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
konebanusi. Pezonanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIC KOJICOaHMS.

[lepemennbiii  TOK. CHUHYyCOMAQIbHBIM TEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYHOE€ W JACHCTBYIOIIEE 3HAYEHHWE CHUJIbI TOKA U
HaTPSIKEHUSL.

Tpanchopmarop. IIpousBoacTBo, nepeaadya U nMoTpedICHUE ANEKTPUUECKOM
SHEPruu. DKOJIOTUYECKHE PHUCKU MPHU MPOU3BOJACTBE ANEKTpodHepruu. KynbTypa
HCTIOJIb30BaHUS SJIEKTPOSHEPTUU B MOBCETHEBHOM KU3HMU.

TexHn4eckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPaTOp NEPEMEHHOTO TOKA, JUHUU JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KoJieOaTeNbHOW cHUCTEMbl (NIPYKUHHBIN WM
MaTeMaTUYECKUI MASTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHYK/ICHHBIX KOJICOAHMIA.

Hab6mronenue pe3onanca.

CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJICOAHMS.

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

Pe3oHanc mnpu T1OCIEIOBATENbHOM COCIWHEHUH PE3UCTOpPA, KATYLIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb TMHUY 3TEKTPONEPEIayu.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

HccnenoBanue 3aBUCUMOCTH TEpHUOJa MajbIX KoJieOaHUI Ipy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

HNccnenoBanne TEpEeMEHHON0 TOKa B LEMA U3  MOCJIEAOBATEIIBHO
COEAMHEHHBIX KOHJAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31€KmpoMazHUMmMHble 60JIHbL

MexaHnueckue BOJHBI, ycioBUsi pacnpoctpaneHus. llepuoa. CxopocTb
pacnpocTpaHeHus: W JyMHAa BOJHBL [lomepeuHble W MPOJONBHBIE BOJHBI.
WNuTtepdepenuus u AuPppakuus MEXaHUUECKUX BOJIH.

3Byk. CkopocTh 3Byka. I'poMkocth 3Byka. Bricora Tona. TemOp 3Byka.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CJIOBUS U3IYUEHHUS IJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauus BektopoB E, B, V B anektpomarautHoi BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaK€HHUE, MPEJIOMJICHUE, MOspu3anus, Tudpakius,
unrepdepenius. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHUMTBI paguOCBsI3U U TeleBUAeHUA. Paaromokamusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIENH CPEIBI.

TexHuyeckue yCTpPOMCTBa M MPAKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi JUArHOCTMKA B TEXHUKE M MEAMIIMHE, pajaap,
paaronpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-meys.

Jlemoncmpayuu

OO6pazoBaHue U paclpoCTpaHEHNE MTOTIEPEYHBIX U MPOI0JIHHBIX BOJIH.

Konebmromeecs Teo Kak ICTOYHHK 3BYKa.

Hab6nronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6mronenue narepdepeniuu u qudpakiini MEXaHUIeCKUX BOJTH.

3BYKOBOW pE30HAHC.

HaOmronenue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYAOU M
4acTOTOM KOJeOaHUi.



HccnenoBanne  CBOMCTB — JJIEKTPOMATHUTHBIX — BOJIH: OTpaXk€HHUe,
npesioMJIeHUE, MoJspu3anus, udpakuus, HHTephepeHITus.

Tema 3. Onmuxka

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

OTtpaxeHue cBeTa. 3aKOHbBI OTpakeHHs cBeTa. [locTpoenue n3oOpakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MPETOMIICHUS cBeTa. AOCOIIOTHBIN MTOKa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. [IpenenpHblil Yroyi IMOJHOTO
BHYTPEHHETO OTPAXKEHUSI.

Hucnepcus cseta. CiioxHblIii cocTaB O6enoro cseta. LBer.

Cobuparonie u pacceuBarompe JuH3bl. ToHkas swmH3a. DokycHoe
pacCTOSIHUE W ONTHYECKash CHila TOHKOM JuH3bl. I[locTpoeHue u3oOpaxkeHUil B
coOuparIIKX U pacceuBaroluX JuH3aX. Dopmyna TOHKOW JIMH3BL. YBEIUYEHHUE,
JTaBaeMo€ JIMH30M.

[Ipenesnbl TPUMEHUMOCTH T€OMETPUUYECKOUN ONTHKHU.

BonnoBass ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcaoBus HaOMOIEHUS MAKCUMyMOB M MHHMMYMOB B HHTEp(EpPEHIMOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UICTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemérka. YcaoBue HaOMIOACHUS
IJIaBHBIX ~MAaKCUMyMOB TIpH  MaJ€HUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(OPaKIUOHHYIO PEHIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpPOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: OYKH, JIyna,
doToamnmapaT, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS
ONTHKA, TUPPAKITMOHHAS PEHIETKA, TTOJIPOUI.

Jlemoncmpayuu

[IpsiMonMHENHOE PACIIPOCTPAHEHUE, OTPAKEHHE M IPEIOMIICHHE CBETa.
OnTtuyeckue mpuOOopHI.

[TomHOE BHYTpEeHHEE OTpaxeHne. Moienb CBETOBOIA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Hab6mronenne narepdepeHIuu cBeTa.

Hab6mronenune nudpaxiuu ceera.

HaOGmronenue nucnepcuu cBera.

[TonyuyeHune crieKkTpa ¢ MOMOUIIBIO TPU3MBI.

[Tonydyenue crekTpa ¢ MOMOIIbIO AUPPAKITUOHHON PEIIETKH.

HabGnronenue nonsipusanuu cBeTa.

Yuenuueckuu sxcnepumenm, nabopamophvie pabomoi



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

Pa3nes 6. OCHOBBI CIeHAJILHOI TEOPUH OTHOCUTEIbHOCTH

['panunbl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsi
CIIEIMAIBHOW TEOPUM OTHOCHUTEIIBHOCTH: HMHBAPUAHTHOCTh MOJIYJISL CKOPOCTH
CBETAa B BAKyyMe€, IPUHIUII OTHOCUTEIBbHOCTH DUHIITEHA.

OTHOCHUTEIBHOCTD OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHH U COKpAICHUE
JUIAHBI.

DHEPrUsl U UMITYJIbC PEIATUBUCTCKON YAaCTULIBI.

CBs3b MacChl C JHEPrUEH U UMITYJILCOM PEIATUBUCTCKON YaCTULIbL. DHEPTUS
IIOKOSI.

Pasnen 7. KBantoBas ¢pusuka

Tema 1. Inemenmol K6aHmMOBOIU ONMUKU

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

OtkpeiTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dboTordpdexra. YpapHenue IDiiHimTeHa i porordpdexra. «KpacHas rpanuiiay
dboTtorddekra.

JHaBnenne cBera. OnbiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHu4eckue yCTpOWCTBA M MPAKTHUECKOE MPUMEHEHUE: (POTODIEMEHT,
(doTomaTUMK, COJTHEYHAs Oarapes, CBETOANO/I.

Jlemoncmpayuu

®oTo3(dheKT Ha YCTAaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poToaddekTa.

Ceeroauos.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuro o -4acTHII.
[Lmanerapnas mopmens aroma. llocrymarel bopa. M3nydeHne u morjomeHue
(GOTOHOB mMpU Mepexojie aToMa C OJHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bunel
criekTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOJIOPOJA.

BosiHoBBIE cBoMicTBa yacTull. Bonnsl e bpoitnsa. KopnyckynsapHo-BoiHOBOM
Tyan3M.

CHOHTaHHOE U BBIHYKJACHHOE U3TyYEHUE.

TexHuyeckue yCTpOHMCTBA M TPAKTUYECKOE IMPUMEHEHHUE: CIEKTPaJbHBINI
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbIN KOMIIBIOTED.



Llemoncmpayuu
Mopnens onsita Pesepdopra.
OnpeneneHre AIMHBI BOJIHBI JIa3epa.
HabGmrogenue nuHeR4aTbIX CIEKTPOB U3TYUCHUSI.
Jlazep.
Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomul
HaOnroienre nuHeiyaToro CreKkTpa.
Tema 3. Amomnuoe adpo
OKCHEpUMEHTBI, JOKa3bIBAIOIINE CIOXKHOCTh CTPOeHHS sApa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdpopma mo  ompeneneHuio  cocTaBa
paanoakTuBHOTO u3inydeHus. CBoiictBa anbda-, 0Oera-, raMma-U3ITydeHUS.
BiusgHue pagnoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OtkpeiTHE TpoTOHA M HeWTpoHa. HykimonHas monens sapa I'eitzenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Torsl.
Anbba-pacnaa. OIEKTPOHHBI U TO3UTPOHHBIN Oera-pacnan. [amma-
M3JIy4yeHne. 3aKOH paJuOaKTUBHOIO pacIaja.
DHeprus CBA3U HYKJIOHOB B sajipe. AnepHbie cuibl. JledekT maccsl sapa.
Snepnseie peakunu. [lenenue u cuHTeE3 AI€EP.
SAnepusiii peaktop. TepmosinepHsiii cunTe3. IIpobOiieMbl M NEPCHEKTUBBI
AJIEPHOU SHEPTETUKU. DKOJOTUUECKHE ACTIEKTHI SIEPHON SHEPTETHKHU.
DOneMeHTapHbI€ YacTULbl. OTKPBITHE MTO3UTPOHA.
MeTobl HAOIIOEHUS U PETUCTPALIUU JIEMEHTAPHBIX YACTHII.
@dyHaMeHTalbHbIe B3auMOAEHCTBUA. EAMHCTBO (hU3nuecKkoil KapTUHBI MUpA.
TexHUYeCKHe yCTpOMCTBA U MPAKTUYECKOE NMPUMEHEHHE: T03UMETpP, KaMepa
Buiibcona, simepHbIil peaktop, aroMHas 6omoa.
Jlemoncmpayuu
Cu€TYrK MOHU3UPYIOIIHUX YaCTHII.
Yuenuueckuu sxcnepumenm, nabopamopnvie pabomsi
HccnenoBanne TpekoB YacTHIl (10 TOTOBBIM (hoTorpadusim).

Pa3jes 8. DjieMeHTBI AaCTPOHOMMHU U ACTPOPUZUKH

Otansl pa3BuTHs acTpoHoMuu. [IpukiIagHOe 1 MUPOBO33PEHUYECKOE 3HAUCHHE
ACTPOHOMMUHM.

Bun 3Bé&3mHoro nHeba. Co3Be3gusi, spKude 3BE3NBI, IUIAHETHI, MX BHJIMMOC
JIBYDKEHIUE.

CoiHeuHast cucTeMa.

Connne. ConHeuHas akTHUBHOCTh. Mcrounuk sHepruum CojHila U 3BE3L.
3BE3/1bI, MX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CIEKTpajabHBIA Kjacc —
CBETUMOCTBY». 3BE3/bl TJIABHOM ITOCJIEIOBATEIBHOCTH. 3aBHCHUMOCTH «Macca —
CBETHUMOCTbY» JJI 3BE3]] IJIaBHOM MOCJIEAOBATEILHOCTU. BHYTpeHHEee CTpoeHue



3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUN W 3Boatounu ConHLa u
3BE3. DTanbl )KU3HU 3BE3.

Mneunsiii Iyt — Hama [Mamaktuka. [lonoxenue u nBwxeHue CoiaHua B
I'anaktnke. Tunel ranaktuk. Pagnoranaktuky u kBasapbsl. UEpHBIE ABIPHI B sSApax
TaJIAKTUK.

Bcenennas. Pacmmpenue Beenennoit. 3akon Xa006ma. PaszOeranue ramakTuk.
Teopus bosbioro B3peiBa. PEMKTOBOE U3ITyUEeHUE.

MacmrabHas ctpykTypa Beenennoii. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Yuenuueckue nabnooenus

HabGnronenus: HeBOOPYKEHHBIM IJ1a30M C HCIOJIb30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUH I ONpEeSICHUs MOJI0KEHNU HEOECHBIX 00OBEKTOB HA KOHKPETHYIO
JlaTy: OCHOBHBIE co3Be31sd CEeBEPHOro MOIYIIApHUs U IPKUE 3BE3/BI.

Hab6mronenus B reneckorn JIynsl, minanet, Maeunoro [TyTu.

Oo0o01maroniee MOBTOPEHUE

Ponp ¢u3uku © acTpOHOMHUU B DKOHOMHUYECKOM, TEXHOJOTHUECKOM,
COLIMAJIBHOM M 3TUYECKOHM cpepax AesTeIbHOCTH YEJIOBEKA, POJib U MECTO (PU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOM Hay4HOW KapTHHE MUpa, pOJib PU3NUECKON TEOpUn
B (GOpPMHpPOBAHUU TPEACTABICHUN O (DUIMYECKON KapTUHE MHpaA, MECTO
(¢u3nyeckoil KapTUHBI MHpa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAayUHbIX
MPEJICTABICHUIN O IPUPOJIE.

MesknpeaMeTHbIE CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHA B 11 kimacce ocylmecTBIsiETCS C
Y4ETOM COAEPKATEIBHBIX MEXIIPEIMETHBIX CBSA3CH C KypcaMM MAaTEMAaTHKH,
OMOJIOTHUH, XUMUH, TreoTrpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonwsimusi, CBSI3aHHBbIE C M3YYEHHEM METOAOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAay4YHBIM (hakT, TUIoTe3a, (u3nuecKas BEJIMYMHA, 3aKOH,
TeopHsl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHUWE CUCTEMBl YPAaBHEHUN, TPUTOHOMETPUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPHl M MX IMPOEKIHH HA OCHU KOOPAWHAT, CIIOXKEHHE BEKTOPOB,
POU3BOJHBIE BJEMEHTAPHBIX (YHKIMM, NPU3HAKK TOJ00HUS TPEYrOJIbHUKOB,
ompeeeHIe TIOMIAAN IIOCKUX GUTYp U 00BEMA Tell.

buonocus: snektpuyeckue SBIECHUS B JKUBOM NpUPOJE, KojeOaTenbHbIE
JIBUXEHUS B )KUBOW MPUPOJE, ONTUYECKUE SIBJICHUS B KUBOM MPUPOAE, NCUCTBUE
paauanny Ha )KUBbIE OPTaHU3MBI.

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



l'eocpagusa: MarHUTHBIE TIONIOCAa 3EMJIM, 3aJ€KH MArHUTHBIX PYI,
doToCchEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3aHUE 3EMIICTPSICEHHIA.

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



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro mpeamera «@Pu3nkKa» Ha YpPOBHE CpeIHEro OOIIero
oOpasoBanusi (0a30BbII YPOBEHB) MOJDKHO OOSCHEUYHUTH MOCTHXKCHHE CIIETYFOIINX
JUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTaTOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS Y4eOHOro mpeamera «OU3nKa» JOKHBI
OTpa)kaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3WUIIUEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHHX  YOEXKJCHUH, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCUMCKOIro OOIIECTBA, PACHIMPEHUE >KU3HEHHOTO
OIIbITA U OMbITA JESATEIBHOCTH B IPOLECCE pPealn3ali OCHOBHBIX HaIIPaBJICHUU
BOCIIUTATEIIbHOMN JAEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaKaaHCcKOro BOCIIUTAHNS

c(hOpPMHUPOBAHHOCTH TPAXKAAHCKOHN MO3UITUU 00YYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUMCKOTO OOIIECTBA;

NPUHITHE  TPAAUIIMOHHBIX  OOINEYETIOBEYECKUX  T'yMAaHUCTUYECKUX U
JEMOKPAaTUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO ACATEIBHOCTh B MHTEpPECAX TI'PAXKIAAHCKOTO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIbHONM OpraHU3AINY;

YMEHHUE B3aMMOJEHCTBOBATH C COLUAIbHBIMU UHCTUTYTAMH B COOTBETCTBUH C
X QYHKIUSMU U HA3HAUCHUEM;

TOTOBHOCTb K TYMAHUTAPHOW U BOJIOHTEPCKOU JIEATEIIBHOCTH;

2) NaTPHOTHYECKOTO BOCIIUTAHUS:

c(hOpMHPOBAHHOCTH POCCHICKOM TPaXKT1aHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCHUNCKUX YUEHBIX B 00s1acTU (GU3HUKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OILIEHUBATh CHUTYAIMI0O M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYACh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCIIE B
NESITEIIbHOCTH YYEHOTO;

OCO3HAHME JTUYHOTO BKJIAJIa B IOCTPOCHUE YCTOMUHUBOTO OYTyIIETO;

4) 3CTeTHYECKOT0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOLWIEHNE K MUPY, BKJIIOUas 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyuiero Gu3ndyeckoil Hayke;



5) TpyA0BOT0 BOCTIMTAHUS:

UHTEpEC K pa3iIu4yHbIM cdepaM MpodhecCHOHATBHOM IeSTENbHOCTH, B TOM
YHCIIE CBSA3aHHBIM C (DU3UKON U TEXHUKOW, yMEHHE COBEPIIaTh OCO3HAHHBIN BHIOOD
Oyayuiei npodeccun U peasn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO U CaMOOOpPa30BaHUIO B 00JACTH
(U3MKHM Ha TPOTSKEHUH BCEU KU3HU;

6) 9K0JI0rH4eCKOro BOCIIUTAHMS:

C(OPMHUPOBAHHOCTh HKOJIOTHYECKON KyJIbTYphbl, OCO3HAaHUE TJI00AIBLHOTO
XapakTepa 3KOJOTHYECKHUX IpooiieM;

IUIAHUPOBAHKE U OCYLIECTBIICHUE IEUCTBUM B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHMSA 1eJIEW YCTOMYNBOIO Pa3BUTHUS YEJIOBEYECTBA;

pacCIIMpEHUE OIbITA JEATEIBHOCTH OSKOJOTMYECKOW HAINPABICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUM 110 (QU3UKE;

7) IEeHHOCTH HAYYHOT0 MO3HAHMSI:

C()OPMUPOBAHHOCTh MMPOBO33PEHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HAaHHUE LIEHHOCTH HAay4YHOM [JEATEIbHOCTH, TI'OTOBHOCTH B IIpoOLEcce
u3ydeHuss  (U3MKA  OCYLIECTBISATh  IMPOEKTHYID M HCCIEI0BATEIBCKYIO
NEeATENbHOCTh UHNBHUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUS
ba3oBble Jiornueckue AeMcTBUA:
CaMOCTOSITeJIbHO  (hOpMYyJIMpOBaTH W aKTyaJu3UpoBaTh  MpooJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENICNIATh LM JESITEIbHOCTH, 3aJaBaTh IMapaMETPbl U KPUTEPUU HX
JIOCTYOKEHUS
BBIABJISITh  3aKOHOMEPHOCTM W MNPOTUBOPEYUS B  PAacCMaTPUBAEMBIX
(bU3HUECKUX SBJICHUSIX;
pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI ¢ yU4ETOM aHaM3a WMEIOIINXCS
MAaTEPUAIIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTUBBI B ICATEIBHOCTD, OIIEHUBATH COOTBETCTBUE PE3YJIBTATOB
LEJIAM, OIIEHUBATh PUCKH MOCIEACTBUHN AEATEIBHOCTH;
KOOPJMHUPOBATh W  BBHIMOJNHATH pabOTy B YCJIOBHUSX  PEAJBHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciienoBarejbCKkue AeiCTBUA.
BJIAZIETh HAYYHOUW TEPMHUHOJIOTHEHN, KIIOUYEBBIMU TOHATUSIMHU U METOJIAMHU
bu3uYeCcKoO HAYKH;



BIIAJICTh HABBIKAMHU y4€OHO-MCCIIEIOBATEIHCKON U MPOEKTHON JACATEIHHOCTH
B 00slacT (pU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOATEILHOMY MOUCKY
METOJIOB pelIeHUsl 3a/iay (PU3UUYECKOTO COJACpNKaHUs, MPUMEHEHUIO Pa3IUYHBIX
METOJI0B MTO3HAHUS,

BIAJCTh BHUJAMH JEATEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHHUA, €ro
UHTEPIpETAllii, MpPeoOpa3oBaHUI0 M MPUMEHEHUI0O B Pa3IUYHBIX YUYEOHBIX
CUTYaIHsIX, B TOM YHCJIC TIPH CO3aHUH YICOHBIX TIPOEKTOB B 00J1acT (PU3UKH;

BBISIBIIATh TIPUYMHHO-CIICJCTBEHHBIC CBS3M M aKTyaJIM3WpOBaATh 3ajady,
BBIJIBUTATh TUINOTE3y €€ pEeIlIeHUs, HAXOIUTh apryMEeHThl JJi1 JO0Ka3aTelbCTBa
CBOUX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHHUS,

aHaJTM3UPOBaTh TMOJYYCHHBIE B XOJ€ PELICHUS 3aJaud pPe3yJbTaThl,
KPUTHYECKH OIICHUBATH WX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHHE B HOBBIX
YCIIOBHUSIX;

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

JaBaTh OIICHKY HOBBIM CHTYAIlUsM, OTICHUBATh MPUOOPETEHHBIHN OIIBIT;,

YMETh TEPCHOCUTh 3HaHWA 10 (u3MKe B TPAKTUUYECKYIO 00JacTh
KU3HECATSIIEHOCTH,

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UJIEH, MPE/JIaraTb OPUTHHAIBHBIC TIOIXO0/IbI U PEIICHUS;

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JOMYCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

Pabora ¢ undopmanueii:

BJIAJICTh HABBIKAMHU TIOJyYCHHsS] MH(POpMAUA (PU3UIECKOTO COJEPIKAHUS W3
MUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSTENIBHO OCYIIECTBJISATh IOUCK, aHaJu3,
CUCTEMATH3AIMI0 U WHTEPIPETAli0 MH(DOpMAIMK pa3IUYHBIX BUAOB U (PopM
MpeACTaBICHMUS;

OIICHHBATh IOCTOBEPHOCTH HH(POpMAITIH;

WCITOJIB30BaTh  CPEICTBA  WH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTUHA B PEIICHWH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OpPraHU3aIMOHHBIX
3a71a9 ¢ COOJIOJICHHEM TpeOOBaHUN OSPrOHOMHMKH, TEXHHKH OE€30IMacHOCTH,
TUTHEHBI, pECypcocOepexeHusi, TMPaBOBBIX M OJTUYECKHUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MacHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACPKAHUSA B Pa3IUYHBIX (opMarax c
y4éTOM Ha3HAYCHUS WH(POpPMAIIUY | TIEIICBOM ayIUTOPHH, BRIOUpast ONTHUMATLHYIO
dbopMy TIpecTaBIICHUS U BU3yaJIU3aliu.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC y4eOHbIE 1eliCTBUA:
OCYIIECTBIATh OOLIEHWE Ha Yypokax (U3MKK U BO BHE-YPOUHOU
NEATENBHOCTH;



pacrmo3HaBaTh MPEANOCBUIKM KOH(PIMKTHBIX CUTyallMd M CMAr4arh
KOH(JIUKTHI;

pa3BEPHYTO M JIOTMYHO HM3JIaraTh CBOK TOYKY 3PEHHS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMATh U HCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHM C y4éTOM OOLIMX
MHTEPECOB M BO3MOKHOCTEN KaKJOT0 WIEHA KOJIEKTUBA;

OpPUHUMATh L€  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAVUHUPOBATh JEHCTBUS NO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAH JEWCTBUH,
pacnpenenarTb poid ¢ Y4ETOM MHEHMM Y4YaCTHUKOB, OOCYXKJIaThb pE3yJIbTaThl
COBMECTHOU padoThI;

OLICHMBATh KAay€CTBO CBOEr0 BKJIAJa MU KaXKJIOrO0 YYAaCTHHKAa KOMAaHJIbI B
001 pe3ysbTatr Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE TMPOEKThI, OLEHUBaTh HUIEH C MO3UIUM HOBHU3HBL,
OpPUTMHAJILHOCTHU, IPAKTUYECKOI 3HAUUMOCTH;

OCYUIECTBJISITh IMO3UTHBHOE CTPATETMYECKOE IIOBEJIECHUE B Pa3IUYHBIX
CUTYaIUsX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh NHUITUATHBHBIM.

PeryiasiTuBHBIC YHUBEPCAJIbHbIC Y4eOHbIE ACHCTBUS
Camoopranusanus:

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

CaMOCTOATENILHO COCTABJISITh IUIAH PEIICHHUS] PACUETHBIX M KayeCTBEHHBIX
3a/1a4, IUIaH BBINOJHEHUS MPAKTUYECKOW padOoThI ¢ yUETOM MMEIOUIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHUH;

JaBaTh OLICHKY HOBBIM CUTYalUsIM;

pacimpsTh paMKd Y4eOHOTO MpeAMeTa Ha OCHOBE JMUYHBIX HPEANOuTeHU;

JieJaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTh Ha cebs
OTBETCTBEHHOCTb 3a pelieHue;

OLICHUBATh MPUOOPETEHHBIN OMBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO J3PYIAUIMH B 00JaCTH
(U3MKH, TOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIA YPOBEHD.

CaMOKOHTPOJIb, IJMOLMOHAIbHBIH HHTEJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJaJeTh HAaBbIKAMU  TO3HABATENbHON  pedrekcud Kak  OCO3HaHUSA
COBEPILAEMBIX JIEUCTBHM M MBICIUTENBHBIX MPOLECCOB, UX pE3YyJIbTaTOB U
OCHOBAHMH;



WCITOJIB30BATh IPUEMBI PehIICKCUN JTsI OLICHKH CUTYaIlH, BHIOOpA BEPHOTO
pElIeHNUS;

YMETh OIICHMBATh PUCKH M CBOEBPEMEHHO NPUHUMATh DPEIICHHUS MO HX
CHIKCHHUIO;

NPUHUMATh MOTHUBBI W apryMEHTHl JPYTUX TMpH aHalu3e pe3yJbTaToB
JIESITEIIbHOCTH;

NpUHUMATh ceOsl, TOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

NPUHAMATh MOTHUBBI W aPTyMEHTHl JPYTHX TIPH aHAJM3€ pPe3yIbTaTOB
JIESITENIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIMIUOKH.

B npornecce nocTukeHHs JIMYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MPOrPaMMBbI
no ¢usuke s YPOBHS CpPEAHEro oO0Iero ooOpa3oBaHus Yy OOydaroUuxcs
COBEPIICHCTBYETCS HYMOILIMOHAIIbHBIH WHTEIJICKT, MpeIoiararomn
c(OPMHUPOBAHHOCTbD:

CaMOCO3HaHUS, BKJIFOYAIOUIETO CIOCOOHOCTh TOHUMATh CBOE AIMOLIMOHAIIBHOE
COCTOSIHHUE, BUJIETh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOW AMOIIMOHAILHON CeEpHl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTb 3a CBOE TIOBEJEHHE, CIOCOOHOCTh aJaNTHPOBATBhCA K
AMOITMOHAILHBIM U3MEHEHHSIM U TPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIMH, BKIIOYAIONICH CTpEMJICHHUE K JIOCTH)KCHHIO 1IEeTU U
yCcrexy, ONTHMH3M, WHHUIIMATHBHOCTH, YMECHHE JEHCTBOBATh HWCXOJS M3 CBOMX
BO3MO>KHOCTEH;

IMMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUU OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;

COIMAJTBHBIX HAaBBIKOB, BKIIFOUAIOIINX CITOCOOHOCThH BBHICTPAMBATh OTHOIIECHUS
C IPYTUMH JIIOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peIiaTh KOHPIHKTHI.

HPEAMETHBIE PE3YJIbTATBI

K xonmy obOydenuss B 10 kiacce mpeIMeTHbIE pe3ylbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha IMpUMepax pojib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPA, B PA3BUTUU COBPEMEHHOU TEXHUKU HU
TE€XHOJIOTUH, B IPAKTUYECKON IE€SATEIBHOCTH JIOJIEM;

YUUTHIBaTh TPAHUIBl TNPUMEHEHHS] M3YyUYEHHBIX (PU3MUECKHX MOeNeit:
MaTepuaibHas TOUKa, MHEpLUUAIbHAs CUCTEMA OTCUYETA, aDCOIIOTHO TBEPAOE TEJIO,
UJCaIbHbIN a3, MOACIU CTPOCHUS Ta30B, )XUIKOCTEH U TBEPABIX TEJ, TOYECUHBIN
AIIEKTPUYECKUH 3apsi]l IPU pelIeHUU PU3NUECKUX 3a/1a4;



pacno3HaBaTh (PU3NUYECKHE SIBICHUS (TIPOIECCHI) U OOBICHATH UX HAa OCHOBE
3aKOHOB MEXaHWKH, MOJICKYJISPHO-KHHETUYECKON TEOPHUU CTPOECHHUSI BEIIECTBA U
AJIEKTPOJAMHAMMUKH:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJUHEIHOE
JBIDKCHHE, CBOOOJHOE IMaJICHUE TEJ, JBHXKEHHUE II0 OKPYKHOCTH, WHEPIIHS,
B3auMojieicTBUE Ten, Auddy3us, OpOyHOBCKOE ABMKEHUE, CTPOCHHUE KHUIKOCTEH
U TBEPABIX TEJ, U3MEHEHHUE 00BEMA TEJ MPU HArPEBAHUU (OXJIKICHUH ), TEMIOBOE
paBHOBECHE, HUCHApPEHUE, KOHJCHCALMS, IJIABJICHUE, KPUCTAUIM3ALMsSA, KUIICHUE,
BJIAKHOCTBH BO3]1yXa, MOBBIIIECHNUE JABJICHUS r'a3a IPU €ro HarpeBaHUU B 3aKPBHITOM
coCyZle, CBSI3b MEXAY NapaMeTpaMHd COCTOSIHHSI Ta3a B  HM30IPOLECcCax,
3JIEKTPU3ALM TEJ, B3AUMOJCUCTBUE 3aPsJIOB;

OMHUCBHIBATh MEXAHUYECKOE JBHKEHHE, MCMOJIBb3ys (DU3NUECKHUE BEITUYHHBI:
KOOpJIMHATa, IyTh, MNEPEMEIICHUE, CKOPOCTb, YCKOPEHWE, Macca Teja, Cuia,
UMIYJIbC TeJla, KHHETUYECKas SHEPTrus, MOTCHIMAIbHAs SHEPrus, MEXaHUYeCcKas
paboTa, MexaHWYecKas MOIIHOCTh; IIPH OINHCAHUM TPABUILHO TPAKTOBATh
(U3UYECKUM CMBICT HCHOJIB3YEMbIX BEIMYHH, MX OOO3HAUYCHHS W E€IUHUIIBI,
HaxoAUTh (GOPMYJIbI, CBA3BIBAIONINE JTAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMHU
BCIIMUMHAMU;

ONHUCHIBaTh M3YYEHHBIC TEIJIOBbIE CBOWMCTBA TE€JI M TEIUIOBBIC SBJICHUS,
UCIIONB3Yysd (U3WYECKUE BEIMYMHBL: JaBJICHUE Tas3a, TeMmIepaTypa, CpeIaHss
KMHETUYECKasi YHEPIrusl XaOTHUECKOI0 JIBMKEHMS MOJIEKYJ, CpEIHEKBaJpaTUUHAs
CKOpPOCTb MOJIEKYJ, KOJIMYECTBO TEIIOThI, BHYTPEHHSISI JHEprus, padbora rasa,
KO3(QGUIIMEHT TOJIE3HOTO JCHCTBUS TEIUJIOBOTO JBUTATENsl; MPU OMUCAHUU
NPaBUJIBHO TPaKTOBaTh (DU3UYCCKHH CMBICI HCHOJb3yeMbIX BEIMYHMH, HX
0003HAYCHUS W CIWHUIBI, HAXOAUTh (OPMYJbI, CBS3bIBAIOIINE JAHHYIO
(bU3UYECKYIO BETUYUHY C IPYTUMU BEJIMUMHAM;

OMUCHIBATh U3YYEHHBIE AJIEKTPUUECKUE CBOMCTBA BEIIECTBA U AIEKTPUUECKUE
siBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3UUECKUE BEITUYUHBI: DJICKTPUYCCKUM 3apsij,
3JIEKTPUYECKOE T0JIE, HANPSIKEHHOCTD IMOJIA, MOTEHINAJ, PA3HOCTh MOTEHIIHAJIOB,;
Py OMHCAHUM TPABWJIHBHO TPAKTOBATh (PU3MUECKHN CMBICI HCIOIb3YEMBIX
BEJIMYMH, WX OOO3HAUCHUS W €IIMHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJTU3UPOBaTh (PU3UYECKHUE MPOLIECChl U SIBJICHUS, UCTOIB3Ys (U3UUYECKUE
3aKOHBI W MIPUHIUNEBL: 3aKOH BceMupHOTO TsAroTteHus, I, II u III 3akonsr HeroTOHA,
3aKOH COXpPAHEHHS MEXAHUYECKOW OHHEPrHM, 3aKOH COXPAHECHHS HMITYJIbCa,
MPUHLNN CYNEPHO3ULIUA CUJ, NPUHUUI PAaBHONPABUS HHEPUUAIBHBIX CHCTEM
OTCYETA, MOJICKYISIPHO-KUHETUYECKYI0 TEOPUI0 CTPOCHHUSI BEUIECTBA, Ta30BBIE
3aKOHBI, CBS3b CpeHENH KUHETUYECKON IHEPTUM TEIIOBOTO JABMXKEHHS MOJIEKYI C
aOCOIOTHON TeMImepaTypou, MepBhI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUUYECKOTO 3apsifa, 3akoH KynoHa, mpu 53TOM pas3nvyarh CIOBECHYIO



(GOopMyTUPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUsS (TpaHUIIbL,
00J1acTH ) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUSA MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBHUA UX OE30MACHOTO HCIIONb30BAHHS B
MOBCEHEBHOM JKU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI MO0 HCCICAOBAHUIO (PU3NYECKUX SBJICHUN U
IIPOLIECCOB C HCIIOJIb30BAaHUEM IMPSIMBIX UM KOCBEHHBIX HW3MEPEHUH, TPHU 3TOM
dbopMmynupoBath MmpobOiieMy/3amady ¥ THUIOTE3Y YyYEeOHOTO JKCIIEPHMEHTA,
co0upaTrh YCTaHOBKY W3 MPEIOKEHHOIO O0OPYAOBaHHUSA, MPOBOAUTH OIBIT U
(bopMyIMpOBATH BHIBOIBI;

OCYUIIECTBJISAThH MPSAMbIC U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYHH, TIPU
ATOM BBIOMpATh ONTHUMAJIBHBIN CIIOCOO M3MEPEHHS W HCIOIb30BaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCHUMOCTH  MEXAYy  (U3NYCCKUMH  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TPSAMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
buKcHpoBaTh PE3YNbTATHl IMOJYYCHHOM 3aBUCUMOCTH (DU3UYECKUX BEIUYHUH B
BUJIE TaOIHIl U TpadUKOB, AENATh BBIBOJBI IO PE3yJIbTaTaM HCCIEIOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCICTOBAHUI B
pamMkKax Yy4eOHOTO HSKCHEpPUMEHTa, Y4eOHO-HCCIEAOBATEIbCKONM M IMPOEKTHON
JESITEIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENBbHBIX YCTPOMCTB M J1aDOpaTOPHOTO
o0opyI0BaHuUS;

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (PU3MYECKOH MOJENbIO,
UCTIONB3YS (PU3MYecKre 3aKOHBI U MPUHITUIIBI, HA OCHOBE aHAJIM3a yCIOBHS 3aa4n
BBIOMpATh (PU3NYECKYI0 MOJEINb, BBIACIATh (PU3MUECKUE BEIMYUHBI U (HOPMYIIHI,
HEOOXOAUMbIE ISl €€ pEelIeHUs, MPOBOJUTH Pacu€Thl M OLICHUBATh PEaJIbHOCTH
MOJTy4€HHOTO 3HAYCHUS (PU3UUECKON BEITMYUHBL

pelaTh KaueCTBEHHBIE 3a7au: BHICTPAUBATh JIOTUYECKU HEMPOTUBOPECUNBYIO
[EMOYKY PACCYXJACHHUI C OMOpPONM Ha HM3y4YeHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3uYCECKHE IBIICHHUS,

MCIIOJIb30BATh Opyd  pelieHud  Y4eOHBIX  33Jad  COBPEMEHHbBIC
nHGOPMAITMOHHBIE TEXHOJIOTUH /ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIINN
Y TIpe/ICTaBlICHUs Y4eOHON U HAyYHO-TIONMYJISIpHON MH(OpMaIy, MOTYy4YEHHON U3

Pa3TUYHBIX UCTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOTydaeMyr0 HH(OPMAITHIO;

MPUBOJAUTH MPUMEPHI BKJIa/Ia POCCUMCKUX U 3apyOeKHBIX YIEHBIX-(U3HKOB B
pa3BUTHE HAYKH, OOBSICHEHHE IPOLECCOB OKPYXKAIOUIETO MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCTIONIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KWU3HU
i obecriedeHust 0€30MacHOCTH MPHU OOpAIlEHUH C IPUOOPAMU U TEXHUYECKUMHU



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

paboTaTh B TIpYyIIE C BBIIOJHEHUEM pPa3IUYHbIX COLUAIBHBIX POJIEH,
IUIAHUPOBAaTh PabOTy TPYNIbl, PALMOHAIBHO pacCHpelessTh OO0sI3aHHOCTH U
IJIAHUPOBATH JIESATEIbHOCTh B HECTAHAAPTHBIX CUTYAlUSAX, aJI€KBATHO OLICHUBATH
BKJIaJl K&KJIOTO U3 YUaCTHUKOB IPYIIIbI B PEIICHUE PACCMATPUBAEMOM TTPOOIEMBI.

K xoniy o0ywyenuss B 11 kjacce mpeaMeTHble pe3yjbTaThl Ha 0a30BOM
YpOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpPUMEpax poJib U MecTo (U3uKu B (HopMHpOBaHHUH
COBPEMEHHOW HAy4YHOW KapTHUHBI MHpA, B Pa3BUTHUH COBPEMEHHOW TEXHUKU H
TEXHOJIOTUH, B IMPAKTUYECKOW JEATEIBbHOCTH JIFOJEH, LEIOCTHOCTh U E€IMHCTBO
(u3nYecKoil KapTUHBI MUPA;

YUUTBIBATh TPAHULbBI TPUMEHEHUS H3YYEHHBIX (PU3HUYECKUX MOJIETeH:
TOYEUHBIA AIEKTPUUECKUN 3apsl, JIyd CBETA, TOUYCYHBIM UCTOYHUK CBETA, SAEpPHAs
MOJIelb aTOMa, HYKJIOHHAsi MOJIeJb aTOMHOIO sipa MpH pPELIeHUH (HU3HMUECKUX
3a/1ay;

pacrno3HaBath (GU3UYECKHUE SBJICHUS (MPOLECCHI) U OOBSICHIATh UX HA OCHOBE
3aKOHOB 3JIEKTPOJIMHAMHUKU M KBAaHTOBOW (DU3UKH: 3JIEKTPUUECKasi IPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHMYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aMMOJEHCTBUE
MAarHuTOB, DJICKTPOMAarHuTHas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJS Ha
IOPOBOJHUK C TOKOM M JBIXKYIIMHCS 3apsl, 3JIEKTPOMArHUTHbIE KoJjeOaHus U
BOJIHBI, NPSIMOJIMHEWHOE pPAacHpOCTPAHEHUE CBETa, OTPAKEHHUE, MNPETOMIICHHE,
uHTephepeHus, audpakuuss U TOJApU3ALMS  CBETa, JUCIEPCUS CBETA,
dboToanekTpuaeckuit 3pdext (poTodrddhekT), CBeTOBOE AaBiIeHNUE, BOSHUKHOBEHNE
JMHEHYaToro CHEKTpa aroMa BOJAOPOJA, €CTECTBEHHAs M HCKYCCTBEHHAs

PaINOAKTUBHOCTE;
OMKCHIBATh M3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTHYECKHE,  DJIEKTPUUECKYI0  NPOBOJMMOCTh  Pa3IUYHBIX  Cpea) U

AIIEKTPOMArHUTHBIEC SIBICHUSA (MPOLIECCHI), MCMONb3ysd (U3MUECKUE BEIUYUHBL:
JNEKTPUYECKUM 3apsill, CWJIA TOKA, JJIEKTPUUYECKOE HAIPSHKEHHE, JJIEKTPUUYECKOE
CONPOTHUBJICHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOABIKYIIAsl CUila, paboTa TOKa,
MHIYKLIHMS MAarHUTHOTO TMoJs, cwia Awmmepa, cuia JlopeHna, WHIYKTUBHOCTH
KaTyIIKH, DHEPIUs JJIEKTPUYECKOTO M MAarHUTHOTO IIOJIEW, NEPUOA MU 4acToTa
KojeOaHui B KoJeOaTeNbHOM KOHTYpe, 3apsl M CHJa TOKa B Tpoliecce
FapMOHMYECKUX JJIEKTPOMATHUTHBIX KoJieOaHWi, (HOKYCHOE pAcCTOSHUE W
ONTHYECKasi CHJIa JIMH3bI, IPU OMUCAHUU MPABUIIBHO TPAKTOBAaTh (PU3MUYECKUN
CMBICII HCIOJb3YEMBIX BEJIMYMH, WX OOO3HAYEHUST U E€JMHHULbI, YKa3bIBaTh
(GopMyIbl, CBS3BIBAIOIIME JAaHHYIO (PU3UYECKYI0 BEIUYMHY C JAPYTUMHU
BEJIMYMHAMU;



OMHUCHIBATh H3YUYCHHBIE KBAHTOBBIC SIBJIECHHUS U IPOLIECCHI, HCHOJIb3Ys
(¢u3nuecKkrue BEIMYUHBI: CKOPOCTb 3JEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U
4acToTa CBETa, SHEPTUsI U UMIYJIbC (POTOHA, MEPUOJI TOJypaciajia, SHEPTrus CBI3U
aTOMHBIX SJI€p, NpPU OINUCAHUM TPABWIBHO TPAKTOBATh (DU3MUECKUI CMBICI
WCIIOJI3YEMBIX BEJIMYMH, MX OOO3HAYCHHS W EIUHUIILI, YKa3bIBaTh (HOPMYIIBI,
CBS3BIBAIONINE JIAHHYI0 (U3UYECKYI0 BEIMYMHY C JPYTUMHU BEIHMYUHAMH,
BBIYHCIIATH 3HAaUCHHE (PU3NYECKON BETUUNHBL;

aHANIM3UPOBaTh (PU3MUYECKHE MPOIECCHl U SBIICHUS, UCIONB3YS (U3HUUECKUE
3aKOHBI ¥ MPUHLHINBL 3aKOH OMa, 3aKOHBI MTOCIEA0BATEIBHOIO U MapaIeIbHOTO
COCIMHEHUS TNPOBOJHUKOB, 3aKOH Jkoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOMN
WHIYKIIMH, 3aKOH MPSAMOJIMHEHHOTO PaclpOCTpaHEHUs CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJOMIICHUS CBETa, ypaBHEHHE ODWHIITEHHA Uit (oTodddexra,
3aKOH COXPAaHEHUs SHEPruH, 3aKOH COXPAHCHHS UMITYJIbCA, 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsiia, 3aKOH COXPAHEHUs MAacCOBOrO 4HWCIa, TOCTyJaThl bopa,
3aKOH PaJIMOAKTUBHOIO pacraja, Mpu 3TOM Pa3inyaTh CJIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOEe BBIPAKCHHWE U YCJIOBHS (TPaHHUIBI, OOJIACTH)
IPUMEHUMOCTH;

ONPENIENATh HAIPABICHUE BEKTOPA UHAYKIIMK MarHUTHOTO MOJISI TPOBOJIHUKA
C TOKOM, CUJIbl AmIiepa u cuibl JlopeHua;

CTPOUTh U OIHMCHIBaTh H300paKECHHE, CO3/I1aBAEMOE IUIOCKHUM 3€pKajioM,
TOHKOM JINH301;

BBITIOJTHATh HOKCIEPUMEHTHI MO MCCIEAOBAHUIO (PU3NUECKUX SIBICHUUA U
MPOLIECCOB C HCIOJIb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU 3TOM
dbopmynupoBarh TpoOJeMy/3agady M TUIOTE3y Y4eOHOro IKCIEpHUMEHTA,
coOMpaTh YCTAHOBKY W3 MPEIJIONKEHHOTO OOOPYIOBaHMS, MPOBOAUTH OIBIT U
bopMyIUpPOBaThH BHIBOJIHI;

OCYILECTBJISITh MPSIMbIE M KOCBEHHBIC U3MEPEHUSI (PUBUUECKUX BEIUYUH, TIPU
ATOM BBIOMpATh ONTUMAJIBHBIA CIMOCOO M3MEPEHUS U HCIOJIb30BaTh 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 IO pe3yIbTaTaM UCCIICIOBAHHS;

coOJI01aTh MpaBmiia 0€30MacHOT0 TPyJa MPU MPOBEICHUU HMCCICIOBAaHUN B
paMKax y4eOHOTrO OKCIEPUMEHTa, Y4eOHO-HCCIIEIOBATEILCKOW W IMPOCKTHOU
JEATEIbHOCTU C HUCIOJIb30BAaHUEM HM3MEPHUTENBHBIX YCTPOUCTB U J1TA0OPATOPHOTO
o0opyI0BaHuUs;

pemath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3UYECKON MOJIENbIO,
UCTOJIb3Ysl (PU3NUYECKHE 3aKOHbBI U IPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 33/1a4M



BbIOUpATh (PU3NYECKYIO MOJIENb, BBIACTATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HeoOXoIuMbIe UId €€ pelIeHusi, IPOBOIUTh PAacd€Thl M OLIEHUBATHh PEAIbHOCTD
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  PEIICHHM  Yy4eOHBIX  3aJa4  COBPEMEHHBIC
nHGOPMaIMOHHBIE TEXHOJIOTUH JJIsl TOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIUH
¥ TIpE/ICTaBJICHUS Y4eOHOM U HaAyYHO-TIOMYJISIPHON MH(POPMALINH, TOTyYeHHON U3

Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATTM3UPOBATH MOJIy4aeMyl0 HHPOPMAIIHIO;

OOBSICHATh TPHUHLMUIBI JIEHCTBUA MAaIllMH, NPUOOPOB U TEXHHUUYECKUX

YCTPOMCTB, pa3nuyaTh yCIOBHs WX OE30MaCHOTO MCIIOIb30BAHUS B MIOBCEIHEBHOM

KU3HM,

IPUBOUTH MPUMEPHI BKJIAJIa POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTUE HAyKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEIO MHpA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHI;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (U3MKE B MOBCEIHEBHOW KU3HU
Ut o0ecrieyeHus: 0€30MacCHOCTH MPU OOpPAIEHUH ¢ MPUOOPAMU U TEXHUYECKUMU
YCTPOMCTBaMH, JIJIsl COXPAHEHUS 30POBbS M COOIOJCHUS HOPM JKOJOTHYECKOTO
MTOBEJICHUS B OKPYKAIOIIEH CPEJIE;

paboTaTh B TpyHIe C BBIIOJHEHHUEM pa3jIMYHbIX COLHUAJIbHBIX pOJIEH,
IUTAHUPOBAaTh PabOTy TPYMIBI, PAMOHANBHO pACIPEAeNsaTh OO0S3aHHOCTH U
TJTAHUPOBATh JEATEIFHOCTh B HECTAHJAPTHBIX CHUTYAIlMsIX, aJleKBaTHO OIICHWBAThH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIICHUE paCCMaTPUBAEMOM TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosanyecrBo yacos DJIeKTPOHHBIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbie
Ne i/ P Konrpoabnbie | IIpakTHuyeckue (ubp )
NMPOrpaMMbI Bcero o0pa3zoBaTe/bHbIE
padoThbI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/bI HAYUYHOI'O TIO3HAHUS
bubnnorexa [JOK
1.1 ®du3uKa ¥ METOAbl HAYYHOT'O TTO3HAHUS 2 htts://m.edsoo.ru/7FA1bF72
Utoro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6mmotexka I[IOK
21 Kuiemaritica > https://m.edsoo.ru/7f41bf72
bu6nmmoreka [IOK
2:2 Hlemamiia ! https://m.edsoo.ru/7f41bf72
bu6mmoteka I[IOK
2.3 3aKOHbBI COXPAaHEHUsI B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Hroro mo pasneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMHUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOU 9 1 bubnuoteka [IOK
' TeOpUH https://m.edso0.ru/7f41bf72
but6mmoreka [JOK
2 1 1
3 OCHOBBI TEPMOAMHAMIKI1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BELIECTBA. 5 bu6nuoreka LIOK

®da3oBbI€ MEPEXOIBI

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 mo pazneny 24
Paznen 4. JIEKTPOJAUHAMUKA
bu6mmoreka [IOK
41 MEKTPOCTATHI 10 https://m.eds00.ru/7f41bf72
[TocTosaHHBIN 251EKTpUYECKHM TOK. TOKH B bubnnoreka [IOK
4.2 12
pa3IMYHBIX cpesax https://m.edsoo.ru/7f41bf72
Utoro no pazneny 22
PeszepBHoe Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

11 KIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugposbie
Ne n/n P Konrpoannbie | IlpakTndeckue (witcpp )
MPOrpamMMblI Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. QJIEKTPOJIUHAMUKA
11 MarnuTHoe noJie. DIeKTpOMarHuTHas 11 1 3 bubnmoreka [IOK
' VHTYKLS https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
MexaHuyecKue 1 31eKTPOMarHuTHhIE bu6mmoteka [LIOK
2.1 9 1
Kosie0aHus https://m.edsoo.ru/7f41c97c
29 MexaHnu4YecKHe 1 JJIEKTPOMarHUTHbIE 5 1 bubnnoreka [IOK
' BOJIHBI https://m.edso0.ru/7f41c97¢
bu6nmmoreka [IOK
23 Onrriia 10 3 https://m.edso0.ru/7f41c97¢
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEITUAJIbHOM TEOPUU OTHOCUTEJIBHOCTH

OcHOBBI cieIUaILHON TEOPUN bubnmnoreka [IOK
3.1 4 1
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
. but6mmoreka [JOK
4.1 DneMEeHThI KBAaHTOBOMW ONTHUKH 6 httos://m.edsoo.ru/7f41c97¢
4.2 Crtpoenue aroma 4 bubmuoteka [IOK



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

4.3

ATtoMHOe sApo

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

Hroro no pazaeny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DneMEHTHI ACTPOHOMUH U aCTPOPU3UKHU 7 ﬁﬁ?ﬁﬁiﬁ%ﬂlcgn
Utoro no pazneny 7
Pazgen 6. OBOBIIAIOIIEE ITIOBTOPEHHUE

6.1 O6o061mato1iee MOBTOPEHNE 4 ﬁt?r?s?/?riﬁiiicﬁﬁfﬂl@?c
Hroro no pazneny 4
PesepBHOE BpeMst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHBIE

Ne Hara nudposbie
Tema ypoxka Koutpoabnbie | IlpakTnueckue

n/n Bcero H3yuyeHusi | oOpa3oBaTesibHbIE

padoThbI padoThbI
pecypchbl
®du3uka — HayKa 0 IPUPO/IE.
1 Hayuneie MeT(})] bl HOSPH;HI/I}I 1 bubmorexa LIOK
i A https://m.edsoo.ru/ff0c32e2

OKpY’KaloIllero Mupa
Poins 1 MecToO du3nku B

5 (hopMHUPOBaHUH COBPEMCHHOMN 1 bubnnoreka [IOK
Hay4YHOW KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
IIPAKTUYECKON NEATEIbHOCTH JIFOAEH
MexaHnueckoe JBUKEHUE.

3 OTHOCHTEIIPHOCTh MEXaHUIECKOTO 1 bu6mmotexa I1IOK
nerkeHus. [lepemelienne, CKOpocCTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NIPAMOIMHEITHOE 1 bubnnorexa [IOK
JBIDKEHHE https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE ITPSMOJIMHENHOE bubmuotexa [LIOK

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

5 CBoboaHOe maieHue. Y CKopeHue 1 bubnmnoreka [IOK
CBOOOIHOTO ITaECHNA https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOE BIKEHUE.

7 JIBrb>keHue MaTepuaIbHOM TOUKH 11O 1 bubmorexa [OK

P https://m.edsoo.ru/ffOc3ada
OKpY>KHOCTHU
8 [Ipunuun otHocutensHOCTH ["anumnes. 1 bubnmoreka [IOK



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

NHepruanpHbIe CUCTEMBI OTCUETA.
[Tepsbsiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [Ipuniun

bu6mmoteka [IOK

9 CyInepro3uiuu cuii. Bropoii 3akon
yiep 1 P . https://m.edsoo.ru/ffOc3be8
HeroTona 1 MaTepranbHOM TOUKH

10 Tpernii 3akoH HproToHa 111 bubnuorexa [IOK
MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKoH BceMHUpHOTO TaroreHus. Cuna

11 Tsokectu. [lepBas kocMuueckas bubmmorexa [IOK

P https://m.edsoo.ru/ff0c3d00
CKOpPOCTb

12 Cuna ynpyroctu. 3akoH ['yka. Bec bu6mmoteka LIOK
Tena https://m.edsoo.ru/ffOc3e18
Cuna tpenus. KospduuueHT tpenus.

13 Cuna CEH OTHBJIeI;qu:[ pu BI/I)ieHI/II/I bubmorexa HOK

P pHA https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH WU Ta3e
[TocTynarenbHOE U BpamaTelibHOE

14 JBUKEHHE a0COIIOTHO TBEPIOTO TeNa. bu6mmotexka I[IOK
MowmeHnT cuitbl. [1neqo cuitbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO TENA
NMiynsc MaTepuabHOU TOYKH,

15 CHUCTEMBI MATEPUAIBHBIX TOYEK. bubmuotexa [IOK
NmMmynsc cuitbl. 3aKOH COXpaHEHMS https://m.edsoo.ru/ff0c43d6
uMIynbca. PeakTuBHOE ABM>KEHUE
PaGota 1 MOIITHOCTH CHUITBIL.

16 Kunerndeckas sHeprusi MaTepuaabHOM bubmuoteka [LIOK
Touku. Teopema 006 U3MEHEHUN https://m.edso0.ru/ff0c4502
KMHETUYECKOM JHEPruu

17 [ToTennmanpHas YHEPTHSL. but6mmoreka [JOK



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

[TorennmansHas SHEPTUS YIPYTO
neopMUpPOBaHHOM MPY>KUHBI.
[TorennmansHast JHEPTUs TeIa BOIU3U
IIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ffOc461a

18

[ToreHnuanpHbIe U HETOTCHIIUAILHBIC
cuiiel. CBA3b paboThHI
HETIOTEHIMATBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOH YHEPTUU CUCTEMBI TEI.
3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUH

bubnnorexa [JOK
https://m.edsoo.ru/ffOc478c

19

Jlaboparopnas pabora
«HccnenoBanue CBsI3U pabOTHI CUJIBI C
M3MEHEHHEM MEXaHUYEeCKOM dHepTrun
TeJa Ha MPUMEPE PaCTHKCHHUS
PE3UHOBOI'O KT'yTa»

20

KonTponbHas padbota no reme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXPAHEHHUS B MEXAHUKE)

bu6nmmoteka [IOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE MTOJIOKEHUSI MOJIEKYJIIPHO-
KUHETHUYECKON Teopuu. bpoyHOBCKOE
nskenue. uddysus

bu6nmmorexka [IOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep ABUKEHUS U
B3aUMOJICYCTBUS YaCTUL] BELLIECTBA.
Mopenu cTpoeHus ra3oB, JKUIKOCTEU
U TBEPIBIX TEN

23

Macca monekyn. KonmuectBo
BemiecTBa. [loctosiHHas ABoraapo

24

TennmoBoe paBHOBecue. Temmeparypa
u e€ usMmepenue. lllkana remmneparyp



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

Lenbcus

Wneanpusiii ras 8 MKT. OcHoBHOE

bubnuorexa [JOK

23 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMIlepaTypa Kak Mepa

26 CpeaHEel KHHETHYECKON SHEPTUU bubnnoreka [IOK
JIB>KEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenneneeBa-Kianeiipona

27 3akoH /lanpToHa. ['a30BBIC 3aKOHBI
JlaboparopHas paboTa

08 «HccnenoBanue 3aBUCIMOCTH MEXKIY
napaMeTpamu COCTOSIHUS
pa3peKeHHOTO ra3a»

29 N3omnponeccel B uAealbHOM T'a3e U UX bu6nmoteka [IOK
rpaduyeckoe npeacTaBieHue https://m.edsoo.ru/ff0c570e
BuyTpenHss sHeprus
TEPMOTUHAMHUYECKON CUCTEMBI 1

30 crtocoOnI e€ m3MeHeHus. KoanuecTBo bubnuoreka [JOK
TEIIOTHI U paboTta. BHyTpeHHs s https://m.edso0.ru/ff0c5952
SHEPTHUS OJJHOATOMHOTO HUJEAILHOTO
raza

bubnunoreka LIOK

31 Bt Temonepenan https://m.edsoo.ru/ff0c5¢c36
VY nenpHas TEMIOEMKOCTH BEIIECTBA.

32 KomnuuecTBo TEmioTs! mpu bubmmorexa [IOK

. https://m.edsoo.ru/ff0c5c36
Terionepenadye. AanadaTHBIN IpoIece

33 I1epBbIil 3aKOH TEPMOAUHAMUKU U €70 bu6mmoreka [IOK
MPUMEHEHUE K U30IPOoIIeccam https://m.edsoo.ru/ff0c5efc

34 HeoOpatumocTs mpoiieccoB B bubnmoreka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoze. Bropoii 3akoH
TEPMOIMHAMUKHU

https://m.edsoo.ru/ff0c6230

[Tpuniun aeiictus u KI1J[ TernmoBoit

bubnnorexa [JOK

3 MalIVHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KI1/]
37 DKOJIOrH4ecKue mpoodIeMbl
TETIOPHEPT eTHKH
38 O6o06uaromuii ypok «MosnekynspHast bu6mmoteka LIOK
¢uznka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonrponsHas padora mo teme
39 «MOJIpeK TSt HI;H ¢uznka. OCHOBBI bromiorexa LIOK
yIp ' https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI
40 [TapooOpa3zoBaHue U KOHACHCALUS. bubnuoreka [LIOK
Hcnapenue u xurexnue https://m.edsoo.ru/ff0c63b6
AOCOII0THAs M OTHOCUTEIIbHAS
41 BJIXXHOCTH BO3/1yXa. HachIeHHbIi bubmmorexa LIOK
Ayxa. m https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe teno. Kpucrammueckue n
42 amopdHbIe TerIa. AHU3OTPOIIHUS bubnuoreka [JOK
CBOWCTB KpHUCTAILIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpucTtabsl. COBpeMEHHbBIE MaTepUaIIbI
[1naBneHue U KpUCTALTU3AIHUS.
43 VY nenpHas TennpoTa HJIaBJ'IGEI/ISI bubmorexa LIOK
A ' https://m.edsoo.ru/ff0c6708
Cybmumarust
bu6nmoteka LIOK
44
YpaBHEHHE TEIIOBOIO banarca https://m.edsoo.ru/ff0c6820
45 DnekTpusanus Tea. DIeKTPUIECKUM bu6mmoreka [IOK

3aps. JIBa BUa JIEKTPHUECKUX

https://m.edsoo.ru/ffOc6bcc
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3apsa0B

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

bu6mmoteka [IOK

46 MOJIYIIPOBOJHUKH. 3aKOH COXpPaHEHHS
yHpoBoa P https://m.edsoo.ru/ff0c6bcc
AIEKTPUIECKOTO 3apsiaa
B3aumopeiictBue 3aps10B. 3aKOH
47 Kynona. ToueuHslii 351eKTpUYECKUI bubmorexa [IOK
' https://m.edsoo.ru/ff0c6ced
3apsi
Hanpspk€HHOCTB 27IEKTPHYECKOTO
48 nosist. [IpuHnun cynepnosuuuu bu6mmoteka LIOK
AJIEKTPUYECKUX Mojei. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaboTa crit 31eKTpOCTaTHYECKOTo
49 nmois. [Torennuman. PasHocts bubmorexa LOK
i . https://m.edsoo.ru/ff0c6f00
MMOTCHIINAJIOB
[IpoBOIHUKY ¥ TUAICKTPUKHU B
50 3J'IpeKT OCTaTUYECKOM r[(i)ne bubmorexa OK
P ' https://m.edsoo.ru/ff0c7018
JlyanexkTpudeckast IpOHUIIAEMOCTh
bu6nmoteka [IOK
51 Onexkrpoémkocth. Konaencaro
P g P https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTD IIJIOCKOTO
52 KOH, CII;CE[TO a. DHEPrus 3apsHKECHHOTO bubmorexa HOK
A pa- P P https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
53 JlaGopatopHnas pabota "M3mepenue
AJIEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIMIT 1EUCTBUS ¥ IPUMEHEHHUE
54 KOHJICHCATOPOB, KOTTMPOBAIEHOTO

armrmapara, CTpyHHOTO IpUHTEepa.
DreKTpocTaTHYECKasl 3aluTa.



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

3azemiieHue IEKTPONpruOOpPOB

55

DNEeKTpUUECKU TOK, YCIIOBUS €T0
cyuiectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpspkenue.
Conporunenue. 3akoH Oma Jist
y4acTKa Lenu

56

[MocnenoBarenbHOE, MapaieaIbHOE,
CMEIIaHHOE COCIMHCHHE
poBOAHKUKOB. JIabopaTopHas padboTa
«M3yueHne CMEIIAaHHOTO COETMHCHUS
PE3UCTOPOBY

0.5

bubnuorexa [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 11 MOIITHOCTB 3JIEKTPUIECKOTO
Toka. 3akoH Jxoyns-Jlenna

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

58

3axon Oma a1 OJTHOM (3aMKHYTOI)
anekTpudeckon nenu. Koporkoe
3aMblkaHue. JJaboparopHas pabora
«M13mepenune D/IC ucrouHuka Toka u
€ro BHYTPEHHET0 COIPOTUBIICHHSD)

0.5

bu6nmmoteka [IOK
https://m.edsoo.ru/ffOc7ae0

59

DneKTpOHHAs MPOBOAUMOCTD TBEPABIX
METaJUIOB. 3aBUCUMOCTD
CONIPOTUBJICHUS] METAJIOB OT
TemnepaTypbl. CBEpXIIPOBOAUMOCTD

60

DIIEKTPUYECKHM TOK B BAKyyMe.
CBolicTBa 2IEKTPOHHBIX ITyYKOB

61

[TomynpoBOIHUKHU, WX COOCTBEHHas U
IIpUMecHasl MpoBOAUMOCTb. CBoMCTBa
p—n-nepexoxa. [lonynpoBoHIKOBbIE
puOOpEI

but6mmoreka [JOK
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

DJIEKTPUYECKUH TOK B pacCTBOpax U
pacriaBax 3JIeKTPOIUTOB. bubmmoreka [JOK

62 1
DIEKTPOIUTHYECKAs IUCCOLIMALINS. https://m.edsoo.ru/ff0c82ba
DeKTpoaun3
DJIEKTPUUYECKUH TOK B ra3ax.

63 CamMocTosTenbHBIN U 1 bu6mmotexa [LIOK
HECaMOCTOSITENIbHBIN pa3psa. MonHus. https://m.edsoo.ru/ff0c84ae
[Tnazma
DnexTpuueckue mprudopsl U

64 YCTPOWCTBA U UX IIPAKTUYECKOE 1 bubnuorexa [LIOK
npuMmeHenue. [IpaBuia TexHuku https://m.edsoo.ru/ff0c86fc
0e30macHoCTH

65 O6o006maromuii ypok 1 bubmmoreka [JOK
«ONEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponbHas padota no reme

66 «Qnekrpocraruka. [TocTossHHBIN 1 bubnnoreka [IOK
3NeKTpuYecKuii TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CPEAax»

67 PesepsHblit ypok. KonTponbHas 1 bubnuorexa [LIOK
pabora o Teme "DnekTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblIit ypok. O6o6maronuii ypok 1 bu6muotexa [LIOK
o Temam 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB 10 68

[TPOT'PAMME



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

11 KIIACC

Kosun4yecTBo yacoB JIeKTPOHHbIE
[
JI:;H Tema ypoka Bcero Kontpoaeneie | IMpaxtuiccikne fl[:;:eﬂnﬂ zg[?;l;zl;:fenbnme
padoThI padoThI pecypest
ITocTossHHBIE MATHUTBI M HX

1 B3anMoAercTBHe. MarHuTHOE IIOJIE. 1 bu6mmoteka [IOK
Bekrop marauTHOM MHAYKIUK. JInHUN https://m.edsoo.ru/ff0c9778
MarHUTHON UHIIYKIIUU
MarsuTHOE 110JI€ IPOBOIHUKA C

5 ToKOM. OnbIT DpcTena. 1 bubnuorexa [JOK
BzaumopeiicTBre MpOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopHas pabota «3yuenue 1 1 bubnnorexa [HOK
MarHUTHOTO ITOJIS KATYIIKHU ¢ TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TIOJIS Ha
pOBOAHMK ¢ ToKOM. Cuia Ammnepa.

4 JlaGopaTtopHnast pabota 1 1 bubnmnoreka [IOK
«HccnenoBanue neiicTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSTHHOTO MarHMUTa Ha PaMKYy C
TOKOM»

JleficTBME MarHuTHOTO MOJISI Ha

5 JBUKYITYIOCS 3apsDKEHHYIO YacTHILY. 1 bu6mumoreka [LIOK
Cwa Jlopenma. PaGoTa cutbt https://m.edsoo.ru/ff0c9df4
Jlopenna
DnekTpoMarHuTHas uHaykuus. [lotok

6 BEKTOpa MarHUTHON HHIAYKIU. DJ[C 1
WHIYKIIMU. 3aKOH AJIEKTPOMarHUTHOM



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

JlaGopaTtopHnas pabota
«HccnenoBanue siBICHUS
AJNIEKTPOMATHUTHON WHIYKITUI

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

NuaykTuBHOCTH. SBIEHUE
camouHaykiuu. 9J1C caMOMHAYKIINH.
OHeprus MarHuTHOTO NOJIS KaTYIIKH C
TOKOM. DJIEKTPOMarHUTHOE I10J1e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpomucTBa U ux
IIPUMEHEHHUE: ITOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTBI, JIEKTPOABUTATENb,
YCKOPHUTENH JIEMEHTaPHbIX YaCTHII,
WHIYKLNOHHAs II€Yb

10

O6o0matomuii ypok «MarautHoe
I10JIC. 3HeKTpOMaFHI/ITHa$I I/IH)IYKIII/ISI»

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTponbHnas pabora no teme
«MaruuTtHoOe nose.
3J'I€KTpOMaFHI/ITHa$I WHAYKIUS»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXaHUYECKHE
konebanus. [[apmoHnueckue
KoneOaHusl. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
IIpeBpaiienue sHepruu

bu6nmuoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTtopHnast pabota
«Hccnenosanue 3aBUCUMOCTH
Mepro/ia MajbIX KoJieOaHui Tpy3a Ha
HUTH OT JJIMHBI HUTHU U MaCChI I'py3a»

14

Konebarenbhblit KOHTYp. CBOOOTHBIE

bub6mmoreka [IOK
https://m.edsoo.ru/ff0ch820



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

OJICKTPOMAardiuTHBIC KoyeOaHus B
nacaJlbHOM Koyie0aTeIbHOM KOHTYpE€.
AmnHanorus MECXKAY MCXaHUYCCKUMU U
SJICKTPOMAariuTHBIMHA KoJIeOaHHMSIMHU

15

®opmyna ToMcoHa. 3akoH
COXpaHEHHUS YHEPTUU B UACATBHOM
K0J1e0aTEIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraieHue 0 3aTyXaKOMUX
KoJieOaHusX. BbIHYXIeHHbIE
MeXaHHYeCKHE KojieOanus. Pe3onanc.
BbIHYXIEHHBIE 3JICKTPOMAarHUTHBIC
KoJIeOaHus

bu6mmoteka [IOK
https://m.edsoo.ru/ffOchb86

17

[lepemenHbIil TOK. CUHYCOUJATbHBIN
MEPEMEHHBIN TOK. MOITHOCTh
MEPEMEHHOTO TOKA. AMIUTUTYTHOE U
JICUCTBYIOIIEE 3HAUCHUE CHIIBI TOKA U
HaIpPsSUKEHUs

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. IlpousBoacTso,
nepegaya u norpedieHue
ANEKTPUYECKON SJHEPTUU

19

VYCTpoiCTBO M MPAKTHYECKOE
IIPUMEHEHHUE JIEKTPUYECKOT O 3BOHKA,
reHeparopa IepeMeHHOro TOKa,
JIMHUU BJIEKTpoliepenay

bu6nmuoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU ITPU
IPOU3BOICTBE NIEKTPOIHEPIUU.
Kynbrypa ncnons3oBanus
AJIEKTPO3HEPTUHU B IOBCETHEBHOM
KU3HU



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

MexaHHUECKUE BOJIHBI, YCIOBHS
pacrtipoctpanenus. [leproa. Ckopoctsb

Bu6muoreka [JOK

21
pacnpoCTpaHEHUs U JJIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Toniepeunslie ¥ TPOAOIbHBIE BOJTHBI
29 3BykK. CKOpOCTh 3ByKa. [ pOMKOCTB bubnmoreka [IOK
3ByKa. Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHbBIE BOJHBI, UX
23 cBoiicTBa 1 ckopocTh. [1Ikana Bubmmorexa LIOK
p ' https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMAarHUTHBIX BOJIH
[IpuHIMIB pagoCBs3U U
24 TeneBuaeHus. Pa3sutue cpeacts
cBs3u. Paguonoxarus
o5 KonTtponbsHast padbota «Konebanus u bubnuoreka LIOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssMonMHENHOE pacIIPOCTPAHEHHE
26 CBETa B OJJHOPOJHOM CpeJIE. bubnuoteka [IOK
ToueuHsblil HCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBETa
Otpakenue cBeTa. 3aKOHbI OTPAKEHUS
27 CBepTa [TocTpoenue 1306 amerimﬁ B bubmmorexa [IOK
' P P https://m.edsoo.ru/ffOcd4e0
IJIOCKOM 3€pKaje
[Ipenomnenue ceera. [lonHoe
o8 BHyTpeHHee oTpakeHue. [IpenenbHslit bubnnorexa [HOK
YTOJI IIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpa’KeHUsI
29 JlaGopatopHas pabota «/3mepenue bubnnoreka [HOK
MoKa3aTelisi MPeJIOMIICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
30 Jlunzel. [loctpoenue nzobpaxeHuii B bubmuoteka [IOK



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

nuH3e. DopMyia TOHKOM JIUH3BL.
VBenuueHue JINH3EI

https://m.edsoo.ru/ffOcddle

JlaGopaTtopHnast pabota

31 «UccnenoBanue CBOUCTB
M300paXKCHUH B JIMH3AX)
Hucnepcus cBeta. ClI0KHBIN COCTaB
32 6enoro csera. L{Ber. JlabopaTopHas
pabora «Habintoenue aucrepcuu
CBETa»
33 WnTepdepenmus ceera. Audpaxus bubnuoreka LIOK
cBeta. JludpakunoHHas pemeéTka https://m.edsoo.ru/ff0ced22
3 [TonepeyHOCTH CBETOBBIX BOJIH. bu6nuoreka [IOK
ITonmapuszanuus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuueckre npubOOpsI U yCTPONUCTBA U
ycI0BHS UX 6€30MaCHOTO MPUMEHEHUS
['panuIbl MPUMEHUMOCTH
36 KJIACCUYECKOU MeXaHUKH. [locTynarsl bubnnorexa [HOK
CIIeLIMaTIbHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEJIBHOCTU
OTHOCHUTENBHOCTH OTHOBPEMEHHOCTH. Bu6 OK
nOIMoTeKa
37 3aMeIJIeHre BPEMEHH M COKpaIEHUE oreka I
R https://m.edsoo.ru/ffOcfa42
DHEeprusi ¥ UMITYJIbC PENATUBUCTCKON Eub OK
. nonroTexa
38 gacTuibl. CBS3b MacChl C SHEpPTHEH 1
e S —— https://m.edsoo.ru/ffOcfc68
KonTtponsHas pabota «OnTuka. 56 OK
B nonIMoTexa
39 OCHOBBI CIEUATIBHON TEOpUH 8

OTHOCHUTCIIBHOCTH

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otonbl. Dopmyina [1nanka. Dueprus

bu6mmoreka [IOK

40
Y UMITYJIBC (JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHUE BuG LOK
nOJIMOTEKA
41 otoa(dexra. O A.T.
Porosdexra. Ombrrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbI hoToddPekTa. YpaBHEHUE
42 3ﬁHIHT€§H3 J(Ii)ﬂ(bq)OT03q)z)eKTa buomorexa LIOK
a ) https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» ¢poroaddexra
JaBnenue cBera. Onbitsr [1. H.
43 JleGeneBa. XuMHUECKOE IEHCTBUE bubmmorexa [IOK
seBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTBa u
MIPaKTUYECKOE MPUMEHEHHUE:
44
dboTorneMeHT, POTOIATUHK,
COJIHEUHas OaTapesi, CBETOANO]]
45 Pemenne 3ama4 mo Teme « JI€MEHTBI bu6mmorexa [IOK
KBAHTOBOM OINTHUKH)» https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OnBITEI
46 Pezepdopna nmo paccesHuio o-4acTu butmmorexa OK
POOPA P t https://m.edsoo.ru/ff0d091a
[MnanerapHas Moaenb aToma
Bbu6nmuoreka [IOK
47 IT b
OCTYHATRL bopa https://m.edsoo.ru/ff0dOafa
H3nydeHue u moriomeHre GoTOHOB
48 I 1/131,11 exoie aTOM;Hc 0 HO(bliO OBHS bubmorexa LHOK
p pexol . g yp https://m.edsoo.ru/ff0dOafa
SHEPruM Ha APYroi. BUmbl criekTpoB
BomroBrle cBoiicTBa yacTuil. BomHb!
. . bub6mmoreka [IOK
49 ne bpoitnia. KopnyckynsipHO-BOJTHOBOM

nyanu3M. ClIOHTaHHOE 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

BBIHYXXJICHHOC U3JTYyYCHUC

50

OTkphITHE paAO0aKTUBHOCTHU. OIBITHI
Pesepdopaa o onpeneneHuto cocraBa

PaarOaAKTUBHOI'O U31YUCHUSA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CsoticTBa anbda-, 6era-, raMmma-
u3ny4yeHus. Bousaue
pPaJMOaKTUBHOCTH Ha JKUBBIC
OpTraHU3MBI

52

OTkphITHE IPOTOHA U HEUTPOHA.
W3oromsl. Anbda-pacma.
DNEKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. ['aMmma-nsiydyenue

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

53

DHeprusi CBA3M HYKJIOHOB B siJIpe.

S nepHble peakuuu. AnepHblil
peaktop. [IpoOnembl, MEpCIEeKTUBHI,
HKOJIOTUYECKUE ACTIEKTHI IEPHOM
HHEPTETUKHU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULlbl. OTKpPBITHE
no3utpoHa. Meto el HaOIIOIeHUS U
PErucTpaluy AIEMEHTAPHBIX YACTHIL.
Kpyrasiii cton «@yH1aMeHTalIbHbIE
B3aUMOJIeWCTBUs. ENMHCTBO
buznyecKoil KapTUHBI MUPay

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3muoro neba. Co3pesaus,
HpKI/Ie 3Bé3JII)I, IJIaHETHI, UX BUINUMOC
nBmxenue. CollHEUHAsl CUCTeMa

56

Connue. ConHeyHast akTUBHOCTb.
Wcrounuk sneprun ConHua u 3BE37



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

57

3BE3/1bI, UX OCHOBHBIE
XapaKTePUCTUKU. 3BE3/IbI TJIABHOU
IIOCJIEI0BATEIbHOCTH. BHyTpeHHEE
cTpoenue 3Bé31. CoBpeMEHHbIE
MIPEJCTABIICHUS O IPOUCXOKIECHUU U
sBotounu CoaHIA U 3BE3]1

58

Muneunsiii [TyTs — Hama ['anakTuka.
[Tonoxenue u auxenue ConHia B
lNanaktuke. ['anaktuku. YEpHBIE IBIPHI
B SIIpax TraJIaKTHK

59

Bceenennas. PazOeranue rajgakTuk.
Teopus bonbmoro B3peIBa.
PenukToBO€ n3nmyuenue.
MeraramakTka

60

HepemeHHHe HpO6J’IeMH ACTPOHOMHHU

61

KontponbHas padora « 3neMeHThI
ACTPOHOMHUU U aCTPOPHUIUKI

62

O6o0matomuii ypox. Pons ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYECKOM, COIUAIBHON U
ITHYECKOH cepax NesTeTbHOCTH
YeJI0BeKa

63

O6o6maromuit ypok. Pons u Mmecto
(bU3HUKH U aCTPOHOMHH B
COBPEMEHHOM HAYYHOM KapTHUHE MUPA

64

Ob6o6maromuit ypok. Posib
¢u3nueckoii Teopun B popMupOBaHUH
IpeCTaBIeHUN 0 PU3NIECKOM
KapTHHE MUpa




O6o06matromuii ypok. Mecto
¢u3nUecKoil KapTUHBI MUpa B 00IIEM

65 1
PSAIy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEJCTABICHUN O IPUPOJIE

66 Pe3epBHbIil ypok. MarHuTHoE moJie. 1
DNEeKTPOMAarHUTHAS WHIYKIIHS
PesepBubriit ypok. Ontuka. OCHOBBI

67 CIIeIUAJILHON TEOpUHr 1
OTHOCHTEJIEHOCTH
Pesepnerii ypok. KBantoBas pusuka.

68 DneMeHThl aCTPOHOMUU U 1 bubmorera [IOK

https://m.edsoo.ru/ff0d1784
acTpOPHU3UKH
OBILIEE KOJIMYECTBO HACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VI YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIAA YUUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbBI CETU

HUHTEPHET






