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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 0a30BOro YpPOBHSI Ha YpPOBHE CpPEIHETO OOIIEero
oOpa3zoBaHus pa3pab0TaHa Ha OCHOBE MOJIOKEHHM M TpeOOBaHUU K pe3yJbTaTaM
OCBOCHHSI OCHOBHOM 00pa3oBaTeibHON mporpammbl, mpejncraBieHHbx B OI'OC
COO, a Takxke ¢ yuéroM (denepanbHOl paboyelt TporpaMMmbl BOCIUTAHUSA U
KOHIEMNINK TpernogaBaHusl ydyeObHoro mpeamera «®dusmka» B 00pa3oBaTEIbHBIX
Opra"u3anusax Poccuniickon denepanuu, pEATU3YIOIINX OCHOBHBIE
oOpa3oBaTeNbHbIE IPOTPAMMBI.

Copepxxanne mporpamMmbl 1Mo (HU3MKE HalpaBlIeHO Ha (opMHupoBaHHE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOyuaromuxcss 10-11 kimaccoB mnpu
oOyudeHuu ux ¢u3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOTO
nonxona. [Iporpamma mo ¢usuke coorBercTByeT TpeboBanusm PI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MIPEIMETHBIM M METANpPEeIMETHBIM pPE3yJbTaTaM
oOy4YeHHus, a TAaKXKE YUYUTHIBAET HEOOXOAUMOCTh pealn3alli MEXIPEIMETHBIX
CBs3eM (PM3HKM C ECTECTBEHHO-HAyYHbIMH YYEOHbIMU mpeaMeTamu. B  Heil
ONPENENSIOTCA OCHOBHBIE LI€JIM M3Y4YeHUsl (DU3UKHU HAa YPOBHE CPEIHEr0 OOIIEro
o0pa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTATHl OCBOCHUS Kypca (DPU3UKH: JTUYHOCTHEIE,
MeTanpeaMeTHbIE, IPEeAMETHbIE (Ha 0a30BOM YPOBHE).

[IporpaMma 1o (pu3HKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yJbTaThl OCBOEHUS Kypca (PU3UKU Ha 6a30BOM YPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTAThI 10 rojilaM 00yUEHUs;

e cozepkaHue yueOHoro npeamera «dusmkay mo rogaM o0yyeHHUs.

dusuka Kak Hayka o HauOosiee OOIIMX 3aKOHaX NPUPOJbI, BBICTyHas B
KauecTBe y4eOHOro MpeAMeTa B IIKOJIE, BHOCUT CYUIECTBEHHBII BKJIaJ] B CUCTEMY
3HaHUU 00 okpykaromieM Mupe. [1IkonbHbI Kype GU3UKN — CUCTEMO0Opa3yIOIIHiA
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3HUECKUE 3aKOHBI
JeXaT B OCHOBE IIPOLIECCOB M SIBJICHHWM, H3ydyaeMbIX XHUMHEH, OHOJIOTHEH,
¢u3mueckoil reorpadmeirt wm actpoHomuei. lcmonmp3oBaHME W AKTHBHOE
NpUMEHEHUE (U3MYECKUX 3HAHWM  ONpeAeNsieT XapakTep U pa3BUTHE
pPa3HOOOpPa3HBIX TEXHOJIOTUHN B cepe IHEPTreTUKHU, TPAHCIIOPTA, OCBOEHHSI KOCMOCA,
IIOJIyYEHHUSI HOBBIX MAaTE€pHAIOB C 3aJaHHBIMH CBOWCTBAMM M Jpyrux. M3ydenue
(GU3MKN BHOCHUT OCHOBHOM BKJIaJ B (OpMHpOBaHHE €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa 00ydJarommxcsi, B (OpMHUPOBAHHE YMEHUN MPUMEHSITh HAyUYHBIH
METO/]I IO3HAHMSI TP BBINOJIHEHUN UMU Y4€OHBIX UCCIIEJOBAHUM.

B ocHoBy kypca ¢u3uku g ypoBHS CpeaHero ooOiiero oOpa3oBaHUs
MOJIOKEH P HMACH, KOTOPhIE MOXHO paccMaTpuBaTh KAaK MPHHIMIBI €ro
MTOCTPOEHHSI.



Hoesa yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCS JIOTHYECKHU
3aBEpUIEHHBIM, OH COAECPXKUT MaTepHual U3 BCEX pa3/leioB (PU3UKHU, BKIHOYAET KaK
BOITPOCHI KJIACCUYECKOM, TAK U COBPEMEHHON (DU3UKH.

Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HEW Marepuan Kypca (Qu3uKu
o0beMHEH BOKPYr (¢u3mueckux Teopuid. Bemymmm B Kypce sBiseTcs
(dbopMHUpoBaHUE TPECTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTe€pUH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanus MpeanosiaracT HCIOIb30BaHUE
I'YMAaHUTAPHOTO MOTEHIMaIa (PU3NYECKOM HAYKH, OCMBICICHUE CBA3U PA3BUTHUA
¢bu3ukM ¢ pa3BUTHEM OOIIECTBa, a TaKkKe C MHPOBO33PEHUCCKUMH,
HPaBCTBEHHBIMU U HKOJIOTUYECKUMHU MPOOTIEMaMHU.

Hoesa  npuknaonou  nanpaenenHocmu. Kypc ¢Gu3ukd —mpennosnaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHMYECKHX M TEXHOJOTMYECKHUX MPHUIOKEHUN
M3yYCHHBIX TEOPUHN U 3aKOHOB.

Hoes oxonocusayuu peanusyercs IOCPEACTBOM BBEACHMS 3JIEMEHTOB
COJIEp)KaHusl, MOCBALIEHHBIX JKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHBl C Pa3BUTHEM TEXHUKH U TEXHOJIOTHH, a TakXke OO0CYKIeHUs
npo0JieM palMoOHATBHOTO IPUPOIOTIONH30BAHUS M SKOJIOTHUECKON O€30MacCHOCTH.

Crep)KHEBBIMU 3JIEMEHTAaMHU Kypca (U3MKM HAa YPOBHE CpPEOHEro OOIIETro
oOpa3oBaHUsl SBISIOTCA (Pu3nueckue TeopuH ((popMUpOBaHUE IMPEACTABICHUI O
CTPYKTYpE MOCTPOCHUS (PU3HUECKOU TEOPHH, POJiM (PyHAAMEHTAIbHBIX 3aKOHOB U
MPUHIMIIOB B  COBPEMEHHBIX MPEJACTAaBIEHUSAX O TMPUPOJE, TpaHHUIAX
MPUMEHUMOCTH TEOpPUH, Uil OIMCAaHHUS €CTECTBEHHO-HAYYHBIX SBJICHUU H
IIPOIICCCOB).

CucTeMHO-IeATeNIbHOCTHBIN MOAX0A B Kypce (UMK peanus3yercs MpexkIe
BCETO 3a CYET OpPraHU3alMU SKCIEPUMEHTAIBHON JEATeIIbHOCTH 00Yy4YaronIuxcsl.
Jlnst  6a3oBoro ypoBHS Kypca (H3UKH — OTO HCIOJIB30BAHUE CHUCTEMBI
(pOHTANIBHBIX KPATKOBPEMEHHBIX OJKCIEPUMEHTOB U Ja0OpaTOPHBIX PpadoT,
KOTOpBIE B IporpaMMe no (usmke oObeIMHEHBI B OOLIMH CHHCOK YUYEHUYECKUX
IpaKTHUEeCKUX paboT. BhigeneHue B yka3aHHOM IepeuHe J1a00opaTOpHBIX padoT,
MPOBOJMMBIX JUIsI KOHTPOJII M  OUEHKH, OCYLIECTBIISIETCS Y4YaCTHUKAMHU
00pa3oBaTEILHOIO Mpollecca MCXONsl M3 OCOOCHHOCTEW IUIAHUPOBAHUS U
ocHauleHUs: kaOuHera @usuku. Ilpu 53TOM obecneunBaercs OBIAJCHUE
0Oy4aroIMMUCS YMEHUSMU HPOBOAUTH KOCBEHHBIE W3MEPEHUs, HCCIEAOBAHUSA
3aBUCUMOCTEN (PU3MYECKUX BEIMYMH M TIOCTAHOBKY OIBITOB II0 IPOBEPKE
MPEII0KEHHBIX TUITOTES.

bonpiioe BHUMaHUE YAENAETCS PELUIEHUI0 PAaCYETHBIX U KaueCTBEHHBIX
3amad. [Ipu 3TOM 1 pacdyE€THBIX 3aJa4 MPUOPUTETOM SIBISIFOTCS 33/1a4d C SIBHO
3aJJaHHOW (PU3NUECKON MOJIEIbIO, O3BOJISIOIIUE MPUMEHATh U3YUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOrO pasjena Kypca, TaKk U MHTETPUPYS 3HAHMS U3
pa3HbIX pa3zenoB. [ KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
0OBsICHEHHE TpPOTEKaHUsl (U3MYECKUX SBICHHA W TPOLECCOB B OKpPYXKaroIIEH
KHU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJEAM MJi CUTyalud MpaKkTUKO-
OPUEHTHPOBAHHOI'O XapakTepa.

B coorBerctBum ¢ T1peboBanmsMu DPI'OC COO k wmaTepuanbHO-
TEXHHYECKOMY OOecreueHno y4eOHOro mpoiecca 0a30BBII YpPOBEHb Kypca
(Gbu3MKN Ha YPOBHE CpPEeHET0 0011ero 00pa3oBaHus JOHKEH U3YdaThCs B yCIOBHUSIX
IpeIMETHOro KaOuHeTa (DU3MKM WM B YCIOBUSIX MHTETPUPOBAHHOIO KaOWHETa
IPEIMETOB ECTECTBEHHO-HAYYHOro LMKIa. B kaOuHeTe (U3MKH NOIKHO OBITH
HeoOXxoauMoe J1abopatopHoe OOOpyJAOBaHWE IS BBITTOJTHCHHS YyKa3aHHBIX B
nporpaMMe Mo (u3MKe YIYCHHUYECKUX MPAKTHUECKUX PadOT U IEMOHCTPAI[MIOHHOE
o0opynoBaHue.

JIeMOHCTpallMOHHOE  000pyZoBaHHE (OPMHUPYETCSI B COOTBETCTBUU C
OPUHIIMIIOM MUHUMAJIBHON JOCTaTOYHOCTH U 00ECledYnBaeT IMOCTaHOBKY
MEPEYUCIICHHBIX B TMpOorpaMMe MO (HU3UKE KIIOYEBBIX JAEMOHCTpAlUd IS
VCCIENOBAHMS  WM3Y4YaeMbIX  SIBIIGHMA W NPOLECCOB, OMIIMPUYECKHX W
(GyH1aMEHTaIbHBIX 3AKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlabopaTopHoe 000OpyIOBaHHWE IS YYCHUYECKHX TIPAKTHYECKUX pPadboT
dbopMupyercss B BUAEC TEMATUYECKUX KOMIUIEKTOB U OOECIIEUMBACTCS B pacyéte
OJTHOTO KOMIUJIEKTa Ha JABYX oOydarommxcs. TeMaTH4ecKue KOMILJIEKThI
7a00paTopHOro O00OPYAOBAHMS JOJKHBI OBITh IMOCTPOCHBI HA KOMILJIEKCHOM
WCIIOJIb30BAaHNN AHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
MU3MEPUTENBHBIX CUCTEM B BUJI€ LIMPPOBBIX TAOOPATOPHUHA.

OCHOBHBIMU LIETSIMU U3yUYEHUS! PU3UKU B 00I11EM 00pa30BaHUM SBJISIOTCS:

e (opMHpOBaHME HUHTEpeca M CTPEMJICHUS OOYyYarolMXCi K HAyYHOMY
U3YYEHUIO MPUPOJBI, PA3BUTHE HX HUHTEIUIEKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEH;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METO]Ie TIO3HAHUA U (POpMHUpOBaHHE
MCCJIEI0BATENLCKOrO OTHOIIECHHUS K OKPYKAIOLIUM SIBJICHUSM;

e (opMHpOBaHHE HAYYHOI'O MHPOBO33PEHMSI KaK pe3ylbTara H3YYeHUs
OCHOB CTPOEHUSI MaTEPUH U (PYyHIaMEHTAJIbHBIX 3AKOHOB (PU3HKHU;

e (dopMmupoBaHHE YMEHHH OOBSICHITH SIBICHUS C HCIOJIH30BAaHUEM
(U3MYEeCKUX 3HAHUHM U HAYYHBIX JOKA3aTEbCTB;

o (opMupOBaHHE TMPEACTABICHUN O ponu (U3UKK A PAa3BUTHS APYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTKeHHE 3TUX Lened 00ecreunBaeTCsl peuieHueM CIeAYIOUINX 3a]1ad B

npouecce u3yyeHus Kypca (U3MKU Ha ypPOBHE CPEHET0 00111ero 00pa3oBaHus:



e MpHUOOpETEHUE CUCTEMBbl  3HAHUU 00 0o0mux (bU3nIeCKuX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHSIX, BKJTFOYAsI MEXaHUKY,
MOJIEKYJISIPHYIO (PU3UKY, 3JIEKTPOJWHAMHKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHME yMEHHWHA TIPUMEHATH TEOPETUYECKUE 3HAHUSA IS
0OBbsACHEHHS] (PU3NYECKHX SIBICHUW B TPUPOJAE M JJs TPUHATHUS
MPAKTUYECKUX PEIICHUN B MMOBCETHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB pEIIEHUs pPa3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3MYecKo MOJCNBIO, 3a/Jad, MOAPA3yMEBAIOIINX CaMOCTOSATEIHLHOEC
co3nanue GU3NIECKON MOJICIH, aIcKBAaTHOUW YCIIOBHSIM 3a/1a4H;

e TMOHMMaHUE (U3UYECKUX OCHOB M MPHUHIMUIIOB JACHCTBUS TEXHHUUECKHUX
YCTPOUCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSIHUS HA OKPYKAIOIILYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHHOTO IUIAHUPOBAHUS M TMPOBEIACHUS
(GU3UYEeCKUX IKCIEPUMEHTOB, aHAIM3a W HHTEPIPETAIMd HMHGOPMAIIIH,
OTIpe/IeTICHUS JOCTOBEPHOCTH MOTYYEHHOTO Pe3yJIbTaTa;

e CO3JIaHWE YCJIIOBHM NJIsi Pa3BUTHs YMEHHUI MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOU EATEIIBHOCTH.

Ha wusydenune ¢usuku (6a30BbIil ypoBEHb) Ha YpPOBHE CpEIHEro OOIIero
obOpazoBanus otBoauTcsa 136 vacos: B 10 kinacce — 68 yacos (2 yaca B HefleINIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraempiii B mporpamme 1o (U3MKE TMEpedyeHb Ja0OpaTOPHBIX M
MPAKTUYECKUX pPaOOT SBISETCS PEKOMEHIOBAHHBIM, YUYUTEIb JIE€NaeT BBHIOOD
MPOBEACHHS Ja0OpaTOPHBIX pabOT M OMBITOB C YYETOM WHIWBHUIYATBHBIX
0COOEHHOCTEH 00yUJarOIIHMXCH.



COILEPKXAHUE OBYYEHUSA
10 KITACC

Paznen 1. @u3uka 1 MeTOAbI HAYYHOI'0 IMTO3HAHUS

®dusuka — Hayka o npupoje. HayuHble MeTOABI MO3HAHUS OKPYKAIOILIETO
Mupa. Ponp »skcnepuMeHTa W TEOPUHM B TPOIECCEe TO3HAHUS PUPOIBL.
DKCHEPUMEHT B (PU3HKE.

MopenupoBanue (U3NYECKUX SIBJCHUM W MpolieccoB. HaydHble THIOTE3HI.
®du3nvecKkre 3aKOHbl U TeOpUU. [ paHUIl IPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBHSI.

Pons u mecto du3uku B GOpMUPOBAHUM COBPEMEHHOW HAYYHOH KapTHHBI
MHUpA, B MPAKTUYECKOU JIEITEIHHOCTH JIFOCH.

Jlemoncmpayuu

AHanoroBele W MHU(PPOBBIE H3MEPHUTEIbHBIC MPHOOPHI, KOMITBIOTCPHBIC
JTATYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe JBUkKeHUE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBUKECHUS.
Cucrema orcuéra. Tpaekropusi.

[lepemernienue, CKOpPOCTh (CpeaHSs] CKOPOCTh, MTHOBEHHAas CKOPOCTb) U
YCKOPEHHUE MaTepUaJbHOW TOUYKH, UX MNPOCKUMHU HA OCH CUCTEMbI KOOpPIHMHAT.
CroxeHue nepeMenieHui u CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsSIMOJUHEWHOE nBMkeHue. ['paduku
3aBUCHUMOCTH KOOPJHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U [EpPEeMEIICHUs
MaTepUaIbHOM TOYKH OT BPEMEHHU.

CBoOoaHOE azicHue. Y CKOpeHHne CBOOOTHOTO TTaICHUS.

KpuBonmnennoe  nBuwxkeHue. JIBMKEHHE  MaTepUAIbBHOW  TOYKH IO
OKPYHOCTH C IMMOCTOSIHHOW MO MOYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, TUHEHAA
ckopocTh. Ilepnoa u yactora obpatienus. [{eHTpocTpeMUTENEHOE YCKOPEHUE.

TexHuyeckre yCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHUE: CIUJIOMETP,
JBIDKEHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIE TIepeavuu.

Jlemoncmpayuu

Mogenb CUCTEMBI OTCYETA, WILTIOCTPALUS KUHEMATUYECKUX XapaKTEPUCTHUK
JBUYKEHUSL.

[IpeobpazoBanme NBUKEHUHN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaGnronenue aBuxkeHus Tena, OpPOIIEHHOTO IOJ| YIiOM K TOPU3OHTY U
TOPU3OHTAJILHO.



N3mepenne yckopeHusi CBOOOTHOTO TafeHUSI.

Hanpagiienue ckopocTu 1py ABUXKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamophule pabomuwl

N3ydyeHne HEPaBHOMEPHOTO JIBUKEHUSI C LEIbIO ONMPEACICHUS] MTHOBEHHOM
CKOPOCTH.

HUccnegoBanne COOTHOLICHUSI MEXIY ITyTAMH, MPOWICHHBIMHA TEIOM 3a
[I0CJICIOBATEIbHBIE PABHbIE MIPOMEXYTKHM BpPEMEHU IIPU PABHOYCKOPEHHOM
JBW>KEHUU C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3yuenne NBUKEHUS MIAPUKA B BI3KOU )KUIKOCTH.

N3yuenue nBu>xeHus Tena, OporeHHOro TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuamunn  otHocurenbHOcTH  ['aymmniess.  llepebld  3akoH  HbroroHa.
NuepuuanbHbple CUCTEMBI OTCUETA.

Macca Ttena. Cuna. I[lpunnun cynepno3unuu cuil. Bropoit 3akoH HeroToHa
JUI MaTEpUaIbHOU TOUKU. Tperuit 3aKkoH HproTOHA 1711 MaTe€pUaIbHbIX TOYEK.

3akoH BcemupHoro TaroreHus. Cuia Tsbkectu. llepBas kocMmuueckas
CKOPOCTb.

Cwuia ynpyrocru. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenus (1okosi, CKobxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuja TpeHUs CKOJBXEHUS U CHiia TpeHus mokos. KoadduimeHt TpeHwus.
Cuna conpoTUBIICHUS NPU IBUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarensHOE W BpalaTelbHOE JBUKEHNE a0COIIOTHO TBEPIOTO TeEa.

MOMEHT CHIIBI OTHOCUTEIIBHO OCH BpameHus. llnedo cumnbl. YcnoBud
paBHOBECUS TBEPAOTO TEJIA.

TexHndeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: MOIAUIUITHUKH,
JIBU)KEHHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrieHME MHEpLINH.

CpaBHEeHUE MacC B3aUMOACHCTBYIOIINX TET.

Bropoii 3akon HeroToHa.

N3mepenue cu.

CrnoxeHune cul.

3aBUCUMOCTh CUJIbI YIIPYTOCTHU OT Jie(popMariuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOAbEME U TTaJICHUH.

CpaBHEeHUE CHII TPEHUS MMOKOSI, KAUEHUS U CKOJIBKEHUS.

VY cnoBust paBHOBECHS TBEPAOTO Tena. Buasl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomol

N3yuenue aBuxkeHus: Opycka 1o HaKJIOHHOU MIIOCKOCTH.



HccenenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIKUX B IIPYKUHE U
pPE3UHOBOM 00pa3slie, OT UX AepopMaruu.

UccnepoBanne ycinoBHil pPaBHOBECHS TBEPAOTO Tela, HMEIOMIETO OCh
BpAILICHHU.

Tema 3. 3aKkoubl coxpanenusn 6 mexaHuke

NMnynbCc MarepuanbHOM TOYKHM (T€na), CUCTEMBbl MAaTE€pPUAIBbHBIX TOYEK.
NMnynbe CHIIBI M1 U3MEHEHHE HMMITYJIbCA TeNd. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE 1BUXKEHHUE.

Pabota cusibl. MOIITHOCTD CHITBI.

Kunernyeckass sHeprus MaTepHalbHOM TOUYKH. Teopema 00 H3MEHEHHH
KUHETUYECKOUN YHEPTUU.

IToreHnManbHas DHEPIusl. IloreHunanbHas JHEPIus yIpyro
nedopMuUpOBaHHON  mpyxuHbl. [loTeHnmanbHas dSHeprus Teida  BOIM3H
ITIOBEPXHOCTHU 3€MJIU.

[loreHuuanbHble W HENOTEHUUalbHble  cuibl.  CBsi3b  pabOTHI
HETIOTCHIMAIBHBIX CHJI C MU3MEHEHWEM MEXAHUYECKOM HDHEPIMM CHUCTEMBI TEl.
3aKOH COXPAaHEHUs MEXAHUYECKOW SHEPIUU.

Yrpyrue u HEyIpyTrue CTOJIKHOBEHHS.

TexHu4yeckre yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOLOMET, KOMED,
IIPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUs UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexon moTeHMANbHON SHEPTUU B KHHETHUECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yuyeHnue aOCONIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnenoBanue cBsi3u pabOThl CUJIBI C U3MEHEHHUEM MEXaHWYECKOW 3HEpruu
TeJla Ha IIPUMEPE PACTKEHUS PE3UHOBOIO JKI'YTa.

Paznen 3. MosekyasipHas pu3nKa U TEPMOAMHAMUKA

Tema 1. Ocrogbl MOAEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE ITOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOPUH M HUX OIIBITHOE
o0ocHoBanue. bpoyHoBckoe nBmxenue. Juddysus. Xapaxkrep IBUKEHUS U
B3aMMOJECHUCTBUS YACTUI[ BemecTBa. MoJenu CTPOCHHS Ta30B, >KUIAKOCTEH U
TBEPJBIX TEJI U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3THX Mojenei. Macca u
pasmepsl MoJiekyJ. KonnuectBo BemecTBa. [loctosinnas ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u €€ m3mepenue. lllkana temneparyp
Lenbcus.



Mopgens  upeanbHOoro raza. (OCHOBHOE YpaBHEHUE  MOJIEKYJSIPHO-
KHHETHYECKOW TEOPUH HICANbHOTO Ta3a. AOCONIOTHas TemIeparypa Kak Mmepa
CpeaHEel KHWHETHUYECKOM HSHEPruu TEIJIOBOTO JBWXKEHUsI vactull raza. l[llkana
temneparyp KenbBuna. ['a30Bbie 3akoHBI. YpaBHeHHE MenneneeBa—KiamneipoHa.
3akoH JlanbroHa. M3ompoueccsl B UACATbHOM ra3e C MOCTOSHHBIM KOJMYECTBOM
BellecTBa. ['paduueckoe MpeACTaBICHHE H30MPOLIECCOB: HM30TEpMa, H30X0pa,
n3o0apa.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTtp.

Jlemoncmpayuu

OnwITHI, JOKA3bIBAIOIIME JUCKPETHOE CTPOCHHE BEIIecTBa, Qororpaduun
MOJIEKYJI OPTaHUYECKUX COCTMHEHUM.

OnpiTel 0 MG GY3UU )KUIAKOCTEH U Ta30B.

Mopenb OpOYHOBCKOTO ABHUKCHUSI.

Mogens onbita IITepHa.

OnbITHI, JTIOKa3bIBAIOIIUE CYILIECTBOBaHUE MEXMOJICKYJISIPHOTO
B3aUMO/ICVCTBUA.

Monens, WUTIOCTPUPYIOIIas IPUPOIy JaBJICHUS ra3a Ha CTEHKHU COCY/a.

OnbIThl, WUIIOCTPUPYIOUIUE YpPaBHEHUE COCTOSIHUSA UJCAIBHOTO rasa,
M30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomol

Ornpenenenre Macchl BO3yXa B KJIACCHOM KOMHATe€ Ha OCHOBE U3MEPEHUM
00bEMa KOMHATHI, JABJICHUS U TEMIIEpaTyphl BO3AyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEXTy TTapaMeTpaMH COCTOSIHUSI Pa3pEKEHHOTO
rasa.

Tema 2. Ocroebl mepmoouHamuku

TepMoauHaMuueckass cUCTEMa. BHYTpPEHHsAS JHEPrusi TEPMOAMHAMUYECKOU
CUCTEMBI U cIOCOObI €€ n3MeHeHusl. KonuuecTBo TemioThl U paboTta. BHyTpeHHss
SHEpPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Temonepenayu:
TEIUIONPOBOAHOCTh, KOHBEKIUSA, U3IyUeHUE. Y AelIbHAsI TEIIOEMKOCTh BEILIECTBA.
KonnuecTBo TEMIOTHI NpH TEMIIONEpEIaye.

[lonsitue 00 aamabatHoM mporecce. llepBrlii 3aKOH TEPMOAMHAMHUKH.
[IpuMmeHeHue mepBOro 3akoHa TEPMOJMHAMHUKHM K H3ompoleccam. ['paduueckas
MHTEpIIpeTanus paboThI rasa.

Bropoii 3akon TepmoauHaMuki. HeoOpaTMOCTh MPOIIECCOB B TIPUPO/IE.

TermoBble ~ MamwmHbl.  [IpUHIMOBI  JEHWCTBUSL  TEIUIOBBIX  MAlIWH.
[IpeoOpa3zoBanusi HEPTUM B TEIUIOBBIX MammHaX. KoaddumueHnt mone3Horo
nevictBust TerioBod mamuHbl. [{ukn KapHo u ero ko3uiMeHT MOIE3HOro
JEUCTBHUA. DKOJIOTHUECKUE MPOOJIeMbl TEIIIOIHEPTETUKH.



TexHnyeckue yCTpOMCTBA M NPAKTHUYECKOE IPUMEHEHHWE: JIBUTaTellb
BHYTPEHHEI 0 CrOpaHusl, ObITOBOW XOJIOUIbHUK, KOHTUIIMOHED.

Jlemoncmpayuu

M3MeHeHrne BHYTpEHHEH SHEpruM Tejla MpPHU COBEPIICHUH PaOOThI: BBLIET
npoOKK W3 OYTBUIKM IOJA JEWCTBUEM CXATOro BO3/AyXa, HarpeBaHue 3¢dupa B
JATYHHOU TPYOKe IMyTEM TpeHHs (BUACOAEMOHCTPALIHS).

M3MmeHeHne BHYTpeHHEN S3HEpTruH (TeMIiepaTyphl) Teja MpH Teruionepeaaye.

OnplT 10 anuabaTHOMYy pacCUIMPEHUI0 BO3AyXa (OMBIT C BO3AYLIHBIM
OTHHBOM).

Monenu napoBoii TypOUHBI, ABUTATENs] BHYTPEHHETO CTOPaHUsl, PEaKTUBHOIO
JBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomuwl

N3mepenne yneabHON TeIIOEMKOCTH.

Tema 3. Aepecammnsvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpa3oBanue 1 KoHJeHcalus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCUTEJIbHAS BIJIAXXHOCTh BO3ayXa. HacelnieHHBI map. YienbHas TEIuiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUIICHUS OT J1aBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue nu amop@usie Tena. AHM30TPONUS CBOMCTB
kpuctawioB. Kunkue kpucramuisl. CoBpeMeHHble Marepuansl. [lmaBineHue u
KpucTaJIM3anus. Y ieibHas Tersora miasiaeHus. CyOaumans.

VYpaBHeHue TemIoBoro Oanaxca.

TexHHYecKue yCTpOMCTBA M IPAKTHYECKOE NPUMEHEHHUE: TUTPOMETP U
IICUXPOMETP, KAJOPUMETP, TEXHOJOTUHN ITOJTYYEHUsI COBPEMEHHBIX MaTEPHUAIIOB, B
TOM YHCJIE€ HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX TAPOB.

Kunenue npu nOHM>KEHHOM JIABJICHUM.

Crioco0bl U3MepeHus BIaKHOCTH.

Hab6itoienue HarpeBaHus U IJIaBJI€HUS KPUCTAJUIMYECKOTO BEILIECTBA.

JleMOoHCTpanys KpUCTAIIOB.

Yuenuueckuit sxcnepumenm, nabopamopmsie pabomuwl

M3mepenrie OTHOCUTEIBbHOM BIIaJKHOCTH BO3/1yXa.

Pa3zneua 4. JiekTpoguHaMuKa
Tema 1. Inekmpocmamuxa
OnexTpuzalus Tel. OJeKTpUYecKUid 3apsn. JlBa BHIa 3JIEKTpUYECKUX
3apsaoB. [IpoBOAHMKM, TUAJIEKTPUKU W TOJYNPOBOJHUKU. 3aKOH COXPAHEHHUS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsanoB. 3akoH Kymona. ToueuHbl 3neKTpUUeCcKuid 3aps.
Onextpuyeckoe mnozne. Hanpspk€HHOCTE  3nekTpudeckoro noisd.  [IpuHimn



CYHEPHO3ULIMU DJIEKTPUUECKUX I0JeH. JIMHUU HAnpPsKEHHOCTU JJIEKTPUYECKOIO
IIOJIA.

Paborta cun anextpoctatuyeckoro nois. [loreniman. Pa3HOCTh MOTEHIIMAIIOB.
IIpOBOOHUKN U IMDJIEKTPUKUA B DIIEKTPOCTATHYECKOM Inoie. Jludnexkrpuueckas
IIPOHULIAEMOCTb.

DnekTpoéMKOCTh. KoHaeHCAaTOp. DIEKTPOEMKOCTD IIOCKOI0 KOHJEHCATOPA.
OHeprus 3apsLKEHHOTO0 KOHJEHCATOPA.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOII,
AIIEKTPOMETpP, JJIEKTPOCTAaTHUECKas 3alluTa, 3a3€MIIEHHUE 3JIEKTPOIpPHOOpOB,
KOHJICHCATOp, KOMMPOBAJIBHBIN anmnapar, CTpyHHbBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIUIL JEUCTBUS 3JIEKTPOMETPA.

B3auMoelicTBHE HA3IEKTPU30BAHHBIX TEIL.

DIEeKTpUYECKOE NOJIE 3APSIKEHHBIX TEJl.

[IpOBOIHUKH B IIEKTPOCTATUYECKOM T1OJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMBIEKTPUKY B JJIEKTPOCTATUYECKOM I10JI€.

3aBUCHMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOopa OT IUIOWIAIN
IJTACTHH, PACCTOSHUS MEXIY HUMHU U JUAIEKTPUYECKOU POHNULIAEMOCTH.

DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3mepenne a1eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannsiit 3n1ekmpuyeckuit mox. Toku é paznuunplx cpedax

DJIEKTPUYECKUM TOK. YCIIOBHSl CYILIECTBOBAaHHS DSJICKTPUUYECKOTO TOKA.
Ncrounuku Toka. Cuita Toka. IlocTOsIHHBIN TOK.

Hanpspxenue. 3akon Oma Ju1s yyacTka [Eenu.

DNEKTPUYECKOE CONPOTHUBIICHHE. YIEIBHOE CONPOTUBICHUE BEILECTBA.
ITocnenoBarenpHOE, NapAJLIEIBbHOE, CMEIIAHHOE COETMHEHNE IPOBOIHUKOB.

PaGora nsnekTpuueckoro Toka. 3akoH Jxoyns—Jlenma.  MomiHOCTb
AIEKTPAYECKOTO TOKA.

DJIEKTPOABUKYILAsl CHJIA U BHYTPEHHEE COINPOTUBIICHHE MCTOYHMKA TOKA.
3akoH Oma Ji71s1 TOJTHOM (3aMKHYTOM ) 3JIeKTpruecKon nenu. KopoTkoe 3aMbIkaHue.

OJIEKTpOHHAs  IPOBOJAMMOCTH  TBEPIBIX  METAJUIOB. 3aBUCUMOCTh
CONPOTHUBIJIEHUS METAILIOB OT TEMITEpATypbl. CBEPXIIPOBOIUMOCTb.

DIIEKTPUYECKHN TOK B Bakyyme. CBOMCTBA IJEKTPOHHBIX ITyYKOB.

ITonynpoBOAHUKMY. CoOcTBeHHast U IIpUMeECHas IIPOBOIUMOCTD
MOJIyIpOBOJHUKOB. CBOMCTBA p—n-niepexoaa. [1omynpoBoIHUKOBBIE TPUOOPBHI.

OJIeKTpUYECK TOK B pacTBOpax M  paciulaBax  AJIEKTPOJIUTOB.
DIIEKTPOJIUTAYECKAS JUCCOLUALINSL. DIEKTPOIIU3.



OnexkTpuyecknuid TOK B raszax. CamMoCTOSATENbHBIM M HECAMOCTOSTEJIBHBIN
pa3psan. Monuus. [Liazma.

TexHuueckue yCTpPONCTBA M TNPAKTUUYECKOE MPUMEHEHHUE: aMIIEPMETP,
BOJIBTMETpP, PEOCTaT, HCTOYHUKUA TOKa, OJJIEKTPOHArpeBaTelIbHbIe MPUOOPHI,
AJIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP COTIPOTUBIICHUS, BAKYYMHBIN THOJ,
TEPMUCTOPBI U POTOPE3UCTOPBHI, MOTYIPOBOAHUKOBBIN JHOJ, FAJIbBAHUKA.

Jlemoncmpayuu

N3MepeHne cuilbl TOKa U HAPSHKEHUSL.

3aBUCUMOCTh COINPOTHUBIICHUS UUIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI,
IJIOLIAU TIOTIEPEYHOr0 CEYEHHsI U MaTepuaa.

CMmelaHHOe COeTMHEHNE TPOBOIHUKOB.

[IpsMoe W3MEpEHHE DSIEKTPOIABIXKYIIEH Cuibl. KoOpoTkoe 3aMblKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh COITPOTHUBIICHHSI METAJIIOB OT TEMIIEPATYPBHI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

M ckpoBoi pa3psil U IPOBOJUMOCTB BO3/1yXa.

OOHOCTOPOHHSIS NPOBOAUMOCTD THOAA.

Yuenuueckuit sxcnepumenm, nabopamopmvie pabomuwl

N3yyeHue CMENIaHHOro COeIMHEHHS PE3UCTOPOB.

N3mepenne 3JIEKTPOABIKYILEH CWIBI MCTOYHMKA TOKA M €r0 BHYTPEHHEIO
COINPOTHBIICHUSI.

Hab6nronenue snexTpomsa.

MexnpeaMeTHble CBSI3U

Nzyuenne kypca gusuku 0a3oBoro ypoHsa B 10 kjacce oCyIIECTBISIETCS C
Y4ETOM COJEPIKATEIBHBIX MEXIPEIMETHBIX CBSI3€M C KypcamMd MaTE€MaTHKH,
OHMOIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nonwsimusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAYYHOIO
MO3HAHUA: SIBJICHUE, HAY4YHBIM (akT, TUMOTe3a, (u3nueckas BEJIWYMHA, 3aKOH,
Teopusi, HaOJIIOEHUE, IKCIIEPUMEHT, MOJIETTMPOBAHUE, MOJEIb, U3MEPEHHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUMW, JIMHEWHas (QyHKIuS,
napabonia, runep0osia, ux rpa)uki U CBOWCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI M UX IIPOEKIMHU HA OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocus: MexaHn4eckoe JIBHKEHUE B KMBOW mpupojae, auddysusi, ocMoc,
TEMJI000MEH KUBBIX OPraHM3MOB (BUbI TEIUIONEPEAAUN, TEINIOBOE PABHOBECHUE),
AIEKTPUYECKUE SIBJICHUS B dKUBOW IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAash Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TeEJ, JKUIKOCTEH H



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOIMTUYECKAs AUCCOLMALINS,
raJbBaHUKa.

l'eocpaghus: BIaxXHOCTb BO3/LyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE ABMXKEHUN C HCIOJIB30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOALIMUIHUKHA, HCIOJIb30BAHHE 3aKOHA COXPaHEHHUs
UMITyJIbCca B TEXHUKE (pakeTa, BOAOMET W JApPYrHE), IBUraTeilb BHYTPEHHEIO
CTOpaHus, mapoBas TypOuHa, OBITOBOM XOJOAWUIBHUK, KOHAUIIMOHEP, TEXHOIOTUN
IIOJIy4YEHHUs] COBPEMEHHBIX MATEpPUAIIOB, B TOM YHUCJIE HAaHOMATEpPUAIOB, W
HAHOTEXHOJIOTUH, 3JIEKTPOCTaTUYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArPEBATEIIbHbBIC npuOopHI,
AIIEKTPOOCBETUTEIBHBIE TPUOOPHI, TATbBAHUKA.

11 KITACC

Pa3znea 4. JiekTpoguHaMuKka

Tema 3. Maznummnoe none. IneKmpomazHUMHAA UHOYKUUSA

[locTostHHBIE ~ MarHWTHL.  B3anMOJEHCTBHE  IMOCTOSHHBIX ~ MarHHUTOB.
MarnutHoe mnosie. BekTop MarHMTHOM wuHAYKIMH. IlpuHuun cynepno3uuun
MAarHATHBIX NOJied. JIMHMM MarHuTHOM WHAYKUMH. KapThHa NWHHWIM MarHUTHOU
MHIYKIWU TOJIA TOCTOSTHHBIX MarHUTOB.

MarautHOoe 1OJIE TPOBOJHMKA ¢ TOKOM. KapTuHa nMHMI WHIYyKUWAN
MAarHuTHOTO NOJIA JUIMHHOTO IPSIMOTO IPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOIO
IIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. BzaumoaencTere npoBOJHUKOB C
TOKOM.

Cuna Amrnepa, €€ MOAyJIb U HAaIIpaBJICHHUE.

Cuna Jlopenua, €€ MOyJib U HaIlpaByieHUE. JIBHKeHUE 3apSyKEHHON YaCTUIbI
B OJIHOPOJHOM MarHuTHOM mose. PaGora cunbl Jlopenna.

SIBiieHME DJIEKTPOMArHUTHOW MHAYKIMU. IlOTOK BekTOpa MAarHUTHOMU
MHIYKIUU. OJIEKTPOJABHKYIAs CUJIa HWHIAYKIUH. 3aKOH JJEKTPOMATHUTHOU
nHaykuuu @apanes.

BuxpeBoe nanektpuueckoe mosie. OJIEKTPOABHXKYINAs CHJla HHAYKUUHA B
ITPOBOJAHUKE, IBHKYILEMCS TOCTYNATENBHO B OJHOPOJHOM MAarHUTHOM ITOJIE.

IIpasuno Jlenna.

NHOyKTUBHOCTh.  SIBIIEHME CAMOMHIYKLUHH. OJIEKTPOABMKYINAs CHJIA
CaMOMHIYKIUU.

DHeprusi MarHUTHOT'O ITOJISI KaTYIIKU C TOKOM.

DIIEKTPOMArHUTHOE TOJIE.

TexHuyeckrue yCTpOMCTBA M NPAKTHYECKOE NPUMEHEHHE: ITOCTOSIHHBIE
MAarHATHI, DJEKTPOMATHUTHI, DJEKTPOJBUIATENb, YCKOPUTENH JJIEMEHTAPHBIX
YacCTULl, NHIYKIIUOHHAS T1€Yb.



Jlemoncmpayuu

OmnesIT Opcrena.

OTKIIOHEHUE INEKTPOHHOIO ITyYKa MAarHUTHBIM ITOJIEM.

JIMHUY MHAYKIMY MarHATHOT'O TTOJIA.

B3auMozeiicTBue 1ByX IIPOBOIHUKOB C TOKOM.

Cuiia Amnepa.

JlericTBue cuiibl JIOpeHIIa Ha HOHBI DJIEKTPOJIUTA.

SIBieHue 3JIEKTPOMAarHUTHOM UHTYKLIHH.

IIpaBuio Jlenna.

3aBUCUMOCTD 3JIEKTPOJBMIKYIIEH CUIIbI MHAYKIIMH OT CKOPOCTH M3MEHEHUS
MarHUTHOT'O MOTOKA.

SIBneHne caMOMHAYKIIHH.

Yuenuueckuu sxcnepumenm, nadopamoprvie padomoi

N3yyeHne MarHuTHOTO MOJISL KaTYLIKH C TOKOM.

HccenenoBanue qeHCTBAS TOCTOSTHHOIO MarHUTa Ha PaMKy € TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMAarHUTHOM WUHTyKLIHH.

Paspnen S. Kosied0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMaZHUmMHbsle KOJ1€0AHUA

KonebarenbHast  cucrema.  CBOOOIHBIE  MEXaHMYECKHE  KOJIeOaHUS.
["apmonnueckue konebanus. [lepwon, gactora, ammintyaa U Qa3a KoJICOAHHI.
[IpyxuHHBIM MaATHUK. MareMaTu4eCKUi MasTHUK. YPaBHEHHE TapMOHUYECKUX
koseOanuii. [IpeBpailienne s3Heprun Mpu rapMOHNYECKUX KOJIeOaHUsAX.

Konebarenbupiii  kOHTYp. CBOOOIHBIE SJICKTPOMATHUTHBIE KOJICOAHUS B
UJCANTbHOM KOJIEOATEIbHOM KOHTYpE. AHAIOTUS MEXAY MEXaHWYECKUMH H
ANEKTPOMATHUTHBIMU KoJsieOaHussMU. Dopmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPrUM B UJI€ATbHOM KOJIE0aTEIIbHOM KOHTYDE.

[IpencraBieHue o 3aTyxaroluX KojgeOaHUAX. BrIHYX/IeHHbIE MEXaHUUECKHE
kosneOanus. Pezonanc. BeiHyKaeHHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHUSI.

Ilepemennpii TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIM TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE M JCHCTBYIOIIEE 3HAYEHHE CHUJIbl TOKa U
HaIPSHKEHUS.

Tpanchopmarop. IlponsBoacTBo, nepegadya U MOTpeOICHUE AIIEKTPUUECKON
DHEPIruM. DKOJIOTUYECKHE PHUCKU INPU MPOU3BOJACTBE ANEKTpodHEpPTuu. KynbTypa
HCIIOJIb30BaHUs dJIEKTPOIHEPIUU B IOBCEAHEBHON KU3HU.

TexHu4yeckne yCTpoHMCTBAa M IMPAKTUYECKOE IPUMEHEHUE: DIIEKTPUYECKAN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUHU dJIEKTPOIIepeay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoseOaTENbHON CUCTEMbI (MPYKUHHBIM WU
MaTeMaTUYECKUI MAsITHUK).



Hab6nronenue 3aTyxaromumx KoyiedaHuil.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJICOAHUH.

Habmronenue pe3onanca.

CB0OOOHBIE DTIEKTPOMATHUTHBIE KOJICOaHUSI.

OcnmorpaMMsl (3aBUCUMOCTH CHJIbI TOKA U HANPSKEHUSI OT BPEMEHM) AJIs
AJIEKTPOMArHUTHBIX KOJIEOaHUI.

Pe3oHanc mnpu MOCHENOBATENTLHOM COEIMHEHHHM pPE3UCTOpa, KATYIIKU
MHJIYKTUBHOCTH U KOHAEHCATOPA.

Mopeinp TMHUM 3JEKTPOIIEpe1ayHn.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol

HccnenoBanne 3aBUCHMOCTH TEPUOJIa MaJbIX KOJeOaHUM Tpy3a HA HUTH OT
JUIMHBI HUTU U MacChl Ipy3a.

Hccnenopanne NEPEMEHHOr0 TOKa B LENM W3 IOCIEAOBATEIBHO
COEIMHEHHBIX KOH/ICHCATOPA, KaTYIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUNHbLE 60JIHbL

MexaHnudeckue BOJIHBI, ycioBHs pacnpoctpaHeHus. Ilepumoa. CkopocTh
pacnpocTpaHeHusT W JJuMHA BOJIHBL [lomepeuHble W TPOJOJIBHBIE BOJHBI
HuTepdepentus u qudpaxiius MEXaHUIECKUX BOJTH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicora ToHa. TeMOp 3ByKa.

DNEKTPOMArHUTHBIE BOJIHBL. Y CIIOBUS U3JIyYEHHUs JIEKTPOMAarHUTHBIX BOJIH.
B3anmnas opuenrtanus BektopoB E, B, V B anexkrpomarautHon BoiHe. CBOMCTBA
ANIEKTPOMATHUTHBIX BOJIH: OTPa)KE€HUE, MPETOMIICHHUE, MOJsApU3aus, Judpakuus,
unTepdepenimsa. CKOpOCTh IJIEKTPOMATHUTHBIX BOJIH.

[IIkayia 3JI€KTPOMarHUTHBIX BOJH. [I[puMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMITBI pagUOCBA3H U TEIEBUACHUS. Paguookanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CpEeIbl.

TexHuueckue yCTpONCTBA M MNPAKTUUYECKOE NPUMEHEHUE: MY3bIKAJIbHbBIE
MHCTPYMEHTBI, YJbTPa3ByKOBasi JMATHOCTMKA B TEXHUKE W MEIULMHE, pajap,
paauonpuEéMHUK, TEIEBU30p, aHTEHHA, TenedoH, CBY-neyb.

Jlemoncmpayuu

OO0pazoBaHue U pacrpoCTpaHEHNUE MOMEPEUHBIX U TPOJOIbHBIX BOJIH.

KoneOmnromnieecst T€10 Kak HICTOYHUK 3BYKa.

Habmoienne oTpaskeHus U MpeJoMIICHUS] MEXaHUIECKIX BOJIH.

Ha6monenue natepdeperiinu u iudpakiiny MEXaHUIECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGutoieHue cBsi3M TPOMKOCTH 3BYyKa M BBICOTBI TOHA C aMIUIUTYIOH H
4acTOTOW KoseOaHuM.



HccnenoBanue  CBOWMCTB — DJIEKTPOMATHUTHBIX — BOJIH: OTpPaKEHHE,
npesioMJIeHUE, Mospu3anus, Judpakiys, UHTephepeHITus.

Tema 3. Onmuxa

I'eomerpuyeckas onrtuka. I[IpsAMOIMHENHOE pacIpOCTPAHEHHE CBETa B
oaHopoaHo cpeae. JIyd cBera. ToueuHbId HCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue n3oOpaxeHuil B
IIJIOCKOM 3€pKajie.

[Ipenomnenue cBera. 3aKOHBI MMPEIOMIICHUS CBeTa. AOCOTIOTHBIN TTOKA3aTelh
npenomiieHus. [lomHoe BHyTpeHHee oTpakeHue. [IpenenbHbId yroyl MOJHOIO
BHYTPEHHETO OTPAKECHHUS.

Hucnepcus csera. CinoxHbli cocTaB 6enoro csera. L{ger.

CobOuparonie u pacceuBaromive JMH3bl. ToHKass JuH3a. DOKyCHOE
paccTosiHMe W ONTHYECKas cuiia TOHKoW nuH3bI. [locTpoenue m3zoOpaxkeHHil B
coOMparoIIMX U PacCEeUBAIOIIMX JIMH3aX. PopMysa TOHKOW JIMH3BL. YBEIUYECHUE,
JABAEMOE JINH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBass ontuka. Wurepdepennus cBera. KorepeHTHbIE HCTOYHUKH.
YcnoBus HaOMIOAEHUST MaKCUMyMOB W MHHHMYMOB B HHTEep(EpEHIIMOHHON
KapTUHE OT JIBYX CUH(a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemeéTka. YCIoBHE HaONMIOACHUS
[JIaBHBIX ~MaKCUMyMOB TIpH MaJE€HUH MOHOXPOMATHYECKOrO0 CBETa Ha
IU(PPAKIMOHHYIO PEHIETKY.

[Tonsipuzarnus ceera.

TexHuyeckre yCTpoOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
doroanmapar, NPOCKIMOHHBINA amnmapaT, MHKPOCKOI, TEJIECKOM, BOJOKOHHAs
ONTHKA, TUPPAKIUOHHAS PEIIETKA, TOJISAPOU.

Jlemoncmpayuu

[IpsiMosIMHENHOE pACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHHE CBETA.
OnTuueckue npudopB.I.

[TonHoe BHYTpeHHEE OTpakeHue. Moiesb CBETOBOIA.

HccnenoBanne cBOWCTB N300paKeHUI B JTHH3AX.

Mopaenn MUKpOCKOIIa, TEJIECKOIA.

Habmronenue narepdepeHiiuu cpera.

Ha6nronenue nudpaxiuum ceera.

Hab6nronenue nucnepcnu cBeTa.

[lomy4yeHue creKkTpa ¢ MOMOILbIO PU3MBI.

[lomy4yeHue crekTpa ¢ MOMOMIbIO TUPPAKITUOHHON PEIIETKH.

Hab6oienue nosisipuszaluu cBera.

Yuenuueckuit sxcnepumenm, nabopamopmsie pabomuwl



M3mepenne moka3aTens IpeIOMICHHS CTEKIIA.
HccnenoBaHue CBOMCTB M300paKEHUH B JIMH3AX.
Hab6nronenue nucnepcnu cBera.

Paspnes 6. OCHOBBI ClIeLIHAJIBHOM TEOPHUHM OTHOCUTEIBLHOCTH
I'paHnIBl  TPUMEHUMOCTH  KJIACCMYECKOM  MexaHuku.  [locrynartsl
CIIEIUAJIBHOW TEOPUM OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTH MOZYJS CKOPOCTH
CBETa B BAKyyM€, IPUHIIUI OTHOCUTEIIbHOCTHA DUHILTEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEMNJICHUE BPEMEHU M COKPAILCHHE
JUIAHBI.
DHeprus U UMITyJIbC PEIATUBUCTCKON YaCTHLIBL.

CBs3b Macchl C BHCpFHCﬁ U UMITYJIbCOM pGJIHTPIBPICTCKOP'I qaCTHULBI. 3H€pI‘I/IH
IIOKO4I.

Pazgen 7. KanToBasi pusuka
Tema 1. dnemenmol KGAHMOBOU ONMUKU
®otonsl. opmyrna [lnanka cBs3u sHEpTUU HOTOHA C €TO YACTOTON. DHEPrus
Y UMITYJIbC (POTOHA.
OtkpeiTre u uccienoranue porodddexra. Onbitel A. I'. CtoneToBa. 3aK0HbBI

dororddekra. YpaBHenue DiiHmrTeiHa 1 dotodddekra. «KpacHas rpaHuiay
dotorddekra.

JlaBnenue ceeta. OnbiThl 1. H. JIeGenera.

XHUMHUYECKOE JIECUCTBUE CBETA.

Texnuueckue yCTpOHCTBA W MPAKTHUECKOE MpPUMEHEHHE: (HOTOIIEMEHT,
doTonaTuuk, conrHe4Has 6aTapesi, CBETOUO/I.

Jlemoncmpayuu

®oT03(PPeKT Ha yCTaHOBKE C IIMHKOBOM TIACTHHOM.

UccnenoBanue 3akoHOB BHelHEro GpoTodddexra.

CBeToano.

Conneunas 6arapesi.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pe3epdopaa mo paccessHUIO 0 -4acTHII.
[Inanerapuas mopnens aroma. Iloctynatel bopa. M3nydeHwe W MOIIOIIEHHE
(GOTOHOB TIpU Mepexofe aToMa C OJHOTO YPOBHSI PHEPruM Ha Apyroil. Bumsl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTHH aTOMa BOAOPO/IA.

BosHOBBIE cBoOMicTBa yactull. Bomubl ne bpoiutst. KopnyckyisipHO-BOIHOBOM
Ty aJli3M.

CHOHTaHHOE U BBIHYKJIEHHOE H3IIy4YCHHE.

TexHu4yeckre yCTpONCTBA MU MPAKTUYECKOE NPUMEHEHHUE: CIEKTPAJIbHBIN
aHaJn3 (COEKTPOCKOI), Ja3ep, KBAaHTOBbII KOMITBIOTEP.



Jlemoncmpayuu

Monens onbita Pesepdopra.

OnpeneneHne JIMHBI BOJIHBI Ja3epa.

Habutoienue nuHenyaThiX CIEKTPOB U3y YECHHUS.

Jlazep.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol

Habmronenue TMHEN4aToro crexkTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBL, JTOKA3bIBAIOIIUE CIIOKHOCTh CTpOeHUs sapa. OTKpbITHE
paguoaktuBHOocTH.  OmnbiTel  Pesepdopma 1no  ompeneneHuro  cocTaBa
paanoakTuBHOro wu3nydyeHus. CBoiictBa anbda-, Oera-, TaMMa-U3Iy4YEHUS.
BinsHMe paguoaKTUBHOCTH Ha JKUBBIE OPTaHU3MBI.

OtkpeiTHEe npoTOHAa M HelTpoHa. HykinonHas mopens sigpa I'eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uucino sapa. M30Torsbl.

Anbda-pacnaa. ONEKTpOHHBIH M TO3UTPOHHBIM OeTa-pacnan. ['amma-
M3JIy4yeHne. 3aKOH pauOaKTUBHOIO PacIaia.

DOHeprus CBSA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

Anepnsbie peakunu. /lenenue u CUHTE3 A1€Ep.

SAnepubiii peaktop. TepmosinepHblii cuHTe3. [IpoOreMbl M HEpPCHEKTUBBI
AJIEPHOM SHEPreTUKU. JKOJOTHUYECKHUE ACTIEKTHI IEPHOU SHEPTETHKHU.

DneMeHTapHble YacTULbl. OTKPBITHE ITO3UTPOHA.

MeTo b1 HaOMIOAEHUS U PETUCTPALIUU SJIEMEHTAPHBIX YACTHII.

OyHaamMeHTanbHbIe B3auMOAeHCcTBUs. EnnHCTBO (pr3mdeckoi KapTUHBI MUpa.

TexHuyeckue yCcTporcTBa M MPAKTUUYECKOE NTPUMEHEHHUE: TO3UMETP, KaMepa
BunbcoHna, siaepHslil peakTop, arToMHast 6om0a.

Jlemoncmpayuu

CuéTurK MOHM3UPYIOIINX YaCTHULL.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol

HccnenoBanue TpeKoB 4acTHII (TI0 TOTOBBIM (oTOTrpadusim).

Pazgen 8. JinemMeHTHI aCTPOHOMHUM U ACTPOPU3MKH

Otansl pa3BuTHs acTpoHOMuUU. [IpHKnagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHUE
ACTPOHOMHUH.

Bun 3Bé3gHoro neba. Co3Be3nus, sSipkue 3BE3/bI, IUIAHETHI, UX BUIUMOE
JBUKEHUE.

ConHeuHas cucrema.

Connne. ConHeuHass akTUBHOCTh. Mcrounuk sHeprum CosiHIITA W 3BE3.
3BE3/1bI, UX OCHOBHBIE XapaKTepUCTHKHU. Jluarpamma «CHEKTpaJbHBIA KJlacCc —
CBETHUMOCTB». 3BE3/bl TJIABHOM IOCIEAOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3]] TJIAaBHOM TOCJENOBAaTEIbHOCTH. BHYTpeHHee cTpoeHue



3B€3/1. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKAECHUN U 3BooIMU ConHIa U
3BE3/1. DTaIbl )KU3HU 3BE3].

Muieunsiii [Iyte — nama ['amaktuka. [lonoxenune m aBmwxkeHue CoiHUA B
Namaktrke. Tumnbl ramakTuk. PaguoranakTuku U kBa3apbl. YEpHBIEC IBIPHI B SIpaxX
TaJaKTUK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa60ma. Pazoeranne rajakTuk.
Teopus bonbmioro B3peiBa. PenukroBoe usiydyenue.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHH.

Yuenuuecxue nabnooenus

HaGnronenuss HeBOOPYKEHHBIM TJ1a30M C HCITOJIB30BAHUEM KOMITHIOTEPHBIX
MIPWIIOKEHUHN IS ONPEACIICHUS MTOJI0KEHNS HEOSCHBIX 0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31s1 CEeBEpHOro MOMyIIapys U IPKHUE 3BE3/bI.

Habmonenus B reneckon Jlynsl, mianer, Mnegnoro [lyTtu.

O0001marnee noBTOPEeHNE

Ponp ¢uzuku M acTpOHOMHUUM B DKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIMAJIBHON M ATHYECKOH cpepax MesaTeTbHOCTH YEI0BEeKa, POJIb U MECTO (U3UKH
¥ aCTPOHOMHH B COBPEMEHHOI HayYHOW KapTUHE MUPA, POJIb GU3NUECKON TEOPHH
B (OpPMHUPOBAHMM TIPEACTABICHUM O (PU3NYECKOW KapTUHE MHpaA, MECTO
(bu3MYecKor KapTUHBI MUpa B OOIIEM PSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEJICTaBICHUI O IPUPOJE.

MeknpeaMeTHbIe CBA3U

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kjacce ocyiiecTBIsSeTcs ¢
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBI3€M C KypcamMu MaTE€MaTHKH,
OMOIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meowcnpeomemuvie nonsimusi, CBSI3aHHBIE C M3YUYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBICHUE, HAY4YHBIM (akT, rumnoresa, (pu3nueckas BEIWYMHA, 3aKOH,
Teopusi, HaOIIOICHHUE, SKCIIEPUMEHT, MOJICIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pemieHHWE CHUCTEMbl YPAaBHEHUW, TPUTOHOMETPUYECKUE
(GyHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJIECTBO, BEKTOPBbl U UX IMPOCKLUHMH HA OCH KOOPJHMHAT, CIIOKEHUE BEKTOPOB,
MPOM3BOAHBIC D3JIEMECHTAPHBIX (YHKIIWN, TPU3HAKKA TMOJ00US TpPEYyroJbHUKOB,
OTpeIeJICHHE TUIOMIAIU TIIOCKUX (UTyp U 00bEMa TEll.

buonocusa: »nekTpuueckue SBICHUS B JKMBOW MpuUpoJE, KosieOaTeabHbIC
JIBIKECHUS B )KMBOHM MPUPOJIE, ONITUYECKUE SIBJICHUS B KUBOW NPHUPOJE, AEHCTBHE
paanrayy Ha )KUBbIE OPraHU3MBL.

Xumus: CTpPOCHUE aTOMOB Y MOJIEKYJI, KPUCTAJUIMYECKAsi CTPYKTYpa TBEPABIX
TEJ, MEXaHU3Mbl OOpa30BaHUS KPUCTALIMYECKON PEMIETKH, CHEKTPaIbHBIN
aHaIu3.



leoepaghus:  mMarHuTHBIE TIONMIOCA 3€MJIM, 3JICKHM MArHUTHBIX Py,
(dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEICKa3aHUE 3eMIICTPSICCHUI.

Texnonoeus: JHUHUM DJICKTpONEpeaady, TEHEpaTop IMEePEMEHHOro TOKa,
AJIEKTPOJIBUTraTe/lb, MHAYKIMOHHAA I€4b, pajaap, PaadoONpUEMHUK, TEIECBU3O0P,
anTteHHa, Tenedon, CBU-medb, MpOEKIMOHHBIN ammapaT, BOJIOKOHHAs ONTHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHMA ITPOI'PAMMBI 11O
®OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenue yudeOHoro mpeamera «®Pusmka» Ha YypOBHE CpEAHEro oOIIero
oOpa3oBanusi (0a30BbIN YPOBEHB) JIOJDKHO OOECIIEUUTH JOCTHUKEHUE CIICTYIOITNX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIMIHOCTHBIE PE3yNbTaThl OCBOCHHS y4eOHOTO TIpenMera «Du3nkay TOHKHBI
OTpakaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYalOIUXCS PYKOBOACTBOBATHCS
c(hOpMHUPOBAHHONW BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUl, TO3UTUBHBIX BHYTPEHHHX  YOEXJICHHH, COOTBETCTBYIOIIMX
TPAAWIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE KXU3HEHHOTO
OTBITA W OMbBITA JAEATEILHOCTH B MPOIECCE peaiu3allii OCHOBHBIX HAMNpaBJICHUN
BOCIIUTATEIHLHOMN AESATEILHOCTH, B TOM YUCJIE B YaCTH:

1) rpaxaaHCcKOro BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOMN MO3UIIMU O0YHAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WJICHA POCCHICKOTO OOIIECTBA;

MPUHATAE  TPATUIMOHHBIX  OOIIEYEIOBEUECKMX T'YMAaHHCTHUECKHUX U
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTU COBMECTHYIO JIEATEIIBHOCTh B MHTEPECAX I'PAKIAHCKOTO
o0IecTBa, yuacTBOBaTh B CAMOYIIPaBICHUHU B 00pa30BaTeILHON OpraHU3alliu;

YMEHHE B3aUMO/JICHCTBOBATh C COIMATIbHBIMUA MHCTUTYTaMH B COOTBETCTBUH C
X QYHKIIUSAMH U Ha3HAYCHUEM;

TOTOBHOCTh K TYMAHUTApPHOM U BOJIOHTEPCKOU NEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA

c(hOopMUPOBAHHOCTH POCCHICKON rpaX1aHCKOU WJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOLIEHHWE K TOCYJApCTBEHHBIM CHMBOJAM,  JOCTHXKCHHUSIM
POCCUMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) 1YXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSI:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHICCKOTO TTOBEIACHMUS;

CIIOCOOHOCTh OIICHWBATh CUTYallUI0 W MPUHUMATh OCO3HAHHBIC PEIICHMS,
OPUEHTHUPYSCh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
NESTEIIbHOCTU YYEHOTO;

OCO3HAaHME JUYHOTO BKJIA/Ia B MOCTPOCHUE YCTOMYMBOTO OYAYIIETO;

4) 3cTeTH4eCKOr0 BOCIIMTAHMSI:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOUAsi 3CTETUKY HayYHOTO TBOPYECTBA,
MpUCyIIEero (puU3ndecKoi HayKe;



5) Tpy10BOro BOCIIMTAHUSA:

MHTEpEC K pa3nuyHbiM cdepaMm MpodeccruoHaNIbHON esSTENbHOCTH, B TOM
YHCIIE€ CBSI3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oynyiei mpo¢eCCuu 1 peaTu30BhIBaTh COOCTBEHHBIC )KU3HECHHBIC TIJIAHBI,

TOTOBHOCTh U CIIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIACTH
(bU3HUKY HAa TPOTSKEHUH BCEH KU3HU;

6) 3K0JIOrH4eCKOro BOCIIUTAHUSA:

C(OPMHUPOBAHHOCTh HKOJIOTUYECKON KYJIbTYphbl, OCO3HAaHUE TJI00ATBLHOIO
XapakTepa dKOJOTHIECKUX TPooIieM;

IIJIJAHUPOBAHKE U OCYILLECTBIICHUE ICUCTBUI B OKPYXKAIOILEH CpPelle HA OCHOBE
3HAHMS LeJIeW YCTOMYNBOIO Pa3BUTHS YEJIOBEUYECTBA,;

paclHIMpEeHUE OmbITa JEATEIBHOCTH HKOJOTMYECKOM HAMPABICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUHU 10 (HU3HKE;

7) HIEeHHOCTH HAYYHOI'0 TO3HAHMA

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHSI (PUZNYECKON HAYKU;

OCO3HAaHME LIEHHOCTH HAay4YHOM JEATEIIbHOCTH, TIOTOBHOCTH B IIPOLECCE
u3ydeHuss  (U3UKH  OCYIIECTBIISATh  IMPOEKTHYID M HCCIIEI0BATEIbCKYIO
NEeSATENbHOCTh UHJIUBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE NelCTBUS
Ba3oBble jiornyeckue JaeiicTBUA:
CaMOCTOATENbHO  (OPMYyIUpOBaTh W aKTyalM3WpoBaTh  mpoliemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
OTIpeNeNATh TENH JACSITCIBHOCTH, 3a/laBaTh MapaMeTpbl M KPUTEPUH HX
JOCTHKEHUS;
BBISIBJIATh  3aKOHOMEPHOCTH W TPOTHBOPEYUS B  paccMaTpPUBAEMBIX
(OUBUYECKUX SBICHUSX;
pa3pabaThIBaTh IJIaH PEIICHUS MPOOJEMBI ¢ YU4ETOM aHaW3a UMEIOIIHUXCS
MaTepHUaTbHBIX ¥ HEMaTEePHAILHBIX PECypPCOB;
BHOCHUTBH KOPPEKTHBHI B ACATEIBHOCTD, OIICHHBATH COOTBETCTBHE PE3yJIHTATOB
1[EJISIM, OLICHUBATh PUCKHU TOCIIEJICTBUN JEATEIHbHOCTH;
KOOPJIMHUPOBATh ¥  BBINOJHATH  pabOTy B  YCJOBHSIX  pPEaJbHOTO,
BUPTYAJIBHOTO 1 KOMOWHUPOBAHHOTO B3aMMO/ICHCTBHSI,
pPa3BUBATh KPEATUBHOE MBIIIUICHHUE MTPU PEUICHUH )KU3HEHHBIX MTPOOIIEM.
Bba3oBble ucciieqoBareabcKue AeiicTBUSL:
BJIQJICTh HAYYHOW TEPMHUHOJIOTHCH, KIFOYCBBIMUA TIOHATHSAMU U METOJaMH
(bu3MYecKoi HayKH;



BJIAJICTh HaBbIKAMU y4€OHO-MCCIIEIOBATEIBCKON U MPOCKTHOU JEATEIbHOCTH
B 0051aCTH (PU3UKH, CITOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIEHOMY TMOHCKY
METO/IOB pelIeHUs 3aaad (PU3NYECKOTO COACpKAHUS, MPUMEHCHUIO Pa3THYHBIX
METO/IOB IMO3HAHMUS;

BIIAJICTh BHUJAAMH JEATEIBHOCTH II0 TIIOJYYEHHIO HOBOTO 3HAHUSA, €T0
UHTEPNpETalNK, NPEeoOpPa3oBaHUI0O W MPUMEHEHUIO B PA3NIMUHBIX y4eOHBIX
CUTYaIIMsIX, B TOM YHCJIE TIPU CO3/IaHUH YUEOHBIX MPOEKTOB B 001acT (PU3UKH;

BBISIBIIATh TNPUYUHHO-CIICACTBEHHBIE CBS3M M aKTyalIM3upoBaTh 3ajadvy,
BBIJIBUTATh THUIIOTE3y €€ pEIICHHs, HaXOIUTh apTyMEHTHI JUIA JO0Ka3aTeIhCTBa
CBOUX YTBEPKICHHM, 3a/1aBaTh TapaMETPhl M KPUTCPUU PEIICHIS;

aHAIM3UPOBAaTh TIOJIYYCHHBIE B XOJ€ PEIHICHUS 3aJladyd  Pe3yJbTaThl,
KPUTUYECKU OIIEHUBATH UX JIOCTOBEPHOCTb, TPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (opMyIupoBaTh COOCTBEHHBIE 3aJayd B 00pazoBaTeIbHOMN
JESATETHPHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3HUKHY;

J1aBaTh OLICHKY HOBBIM CUTYaIlUsAM, OIICHUBATh TPUOOPETEHHBIN OTIBIT;

YMETh TEPEHOCUTh 3HAHUA 1O (U3MKE B MPAKTUYECKYI0 O00JIacTh
AKU3HECATEIILHOCTH,

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MTPEAMETHBIX 001acTel;

BBIJIBUTATh HOBBIC UJIEH, MPE/IaraTh OPUrMHAIbHBIC MOIXObl U PEIICHHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE albTePHATUBHBIC PELICHUSI.

Pabora c undgopmanmeii:

BJIJICTh HABBIKAMHU TONyYCHHS WH(POpMAuH (PU3NIECKOTO COICpKAHUS U3
MCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISATh IOUCK, aHalu3,
CUCTEMATHU3AIMI0 U WHTEPIpPETAlri0 WH(OpMAIMU pa3IUYHBIX BUIOB U (PopM
MIPEICTaBIICHMS,

OIICHUBATH JIOCTOBEPHOCTH HH()OPMAIIHH;

UCIIOJIb30BaTh  CPEJICTBA  HMH(DOPMAIMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJIOTHA B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPTaHU3AI[MOHHBIX
3amad  C coOrofeHHeM TPeOOBaHWM SPTOHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTHEHBI, PECYpCOCOEpex EeHUs, TMPaBOBbIX M JTHYECKUX HOPM, HOPM
nH(}OpMaAIMOHHOM 0€30MIaCHOCTH;

co3/1aBaTh TEKCThl (PU3UUECKOTO COJEp’KaHUS B Pa3IM4YHBIX (opmarax ¢
y4€TOM Ha3zHAYeHUs] UH(POPMAIIUU U TIEIEBOM ayIUTOPHUH, BEIONpAst ONTUMAJIbHYIO
(dhopMy TIPEACTABICHHS W BU3yJTH3AIHH.

KoMMmyHnKkaTHBHBbIE YHUBeEPcaibHbIEe YdeOHbIe 1eHCTBUA:
OCYIIIECTBJIATH OOIIEHNE HA YPOKaxX (PU3UKHU M BO BHEYPOUHOU IEATEITLHOCTH;
pacmo3HaBaTh NIPEINMOCHUIKM  KOH(MIMKTHBIX CHUTyalldd W CMATYaTh
KOH(DITUKTBI,



Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHMSI C HCIIOIb30BAHHEM
SA3BIKOBBIX CPEJICTB;

MMOHUMATh M MCHOJb30BATh MPEUMYIIECTBA KOMAHIHOW W WHIUBUIYATbHOU
paboThI;

BbIOMpATh TEMATUKY W METOJbl COBMECTHBIX JEHCTBUI C YYETOM O0OLIUX
MHTEPECOB M BO3MOKHOCTEN KAKJIOTO WICHA KOJUIEKTUBA;

NpUHUMATh I1I€IM  COBMECTHOM  JI€ATE€IBbHOCTH, OpPraHu30BBIBATh U
KOOPJIMHHUPOBATh JEUCTBUA IO €€ JOCTHKECHUIO: COCTABJIATH IUIAH JIEUCTBUIA,
pacnpenenarth pojid C y4€TOM MHEHHUIl y4YaCTHUKOB, OOCYXJaThb pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauyeCTBO CBOEr0 BKJIAJa M KaXIOr0 yYaCTHHKAa KOMaH[bl B
o0 pe3ysbTar Mo pa3padoTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE MPOEKThI, OLICHUBAaTh HJAEU C TMO3UIHMH HOBU3HBI,
OpPUTHHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh IIO3UTHBHOE CTPATETMYECKOE IIOBEJICHUE B Pa3IUYHBIX
CUTYaIUsX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITH MHUITUATUBHBIM.

PeryisiTuBHbBIE YHHBeEpPCAJbHbIE YUeOHbIE AelCTBUSA
Camoopranmsanus:

CaMOCTOATENILHO OCYIIECTBIISATh MO3HABATEIBHYIO JESATEIHLHOCTh B 001aCTH
GU3UKA W aCTPOHOMHH, BBIABIATH MPOOJIEMBI, CTaBUTh W (HOPMYyIHPOBATH
COOCTBEHHEIC 3aJ1a4H;

CaMOCTOSATEIILHO COCTABJIATH IIJIaH PEIICHHMS PACUETHBIX M KAadueCTBEHHBIX
3aJiay, TUTaH BBIMOJHEHUS MPAKTUYECKOU pabOThI ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEANOYTECHUM;

J1aBaTh OIICHKY HOBBIM CUTYallUsIM;

pacmMpsaTh paMKH y49eOHOTO TpeIMeTa Ha OCHOBE JIMYHBIX MPEATOUYTEHUI;

JenaTh OCO3HAHHBIM BBIOOP, aprymMeHTUpOBaTh €ro, OpaThb Ha cebd
OTBETCTBEHHOCTH 3a PEIICHHUE;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

CocOoOCTBOBAaTh (DOPMUPOBAHUIO U TPOSBICHUIO DJPYIUIMH B 00JacTH
(U3UKH, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHbBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOLUMOHAJIbHBII HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHTYaIlUsIM, BHOCHTh KOPPEKTHBHI B NESITECIHHOCTD,
OIICHMBATh COOTBETCTBHUE PE3YyIbTATOB IIEIISIM;

BIIQJICTh  HaBBIKAMH  ITO3HABATEIbHOW  pediekcMr KaK  OCO3HAHUS
COBEpIIIACMBIX JICUCTBHUH ¥ MBICIUTEIBHBIX TIPOIECCOB, WX PE3yJbTaTOB U
OCHOBaHUM;

MCIIOJIb30BaTh MPUEMBI PeQIICKCUU ISl OLICHKU CUTYaIluu, BHIOOpA BEPHOTO
PEIICHNUS;



yMETh OIICHUBAaTh PHUCKH W CBOEBPEMCHHO MPUHUMATHh PEHICHHS 1O WX
CHIDKEHHUIO;

NPUHUMATh MOTHBBI M apryMEHTBl JPYTMX IIpU aHalu3e pPe3yJIbTaToB
TESITeITbHOCTH;

MIPUHUMATH CeOsl, TOHUMasi CBOM HEJIOCTATKU U IOCTOMHCTBA,;

NPUHUMATh MOTHBBI M apryMEHTBl JPYTMX TP aHalu3e pPe3yJIbTaToB
JEATEIILHOCTH;

MpU3HABaTh CBOE MIPABO M MPABO JPYTHX HA OLTHOKH.

B mpomecce mocTHKEHUS JIMYHOCTHBIX PE3yJLTATOB OCBOSHUS MPOTPaMMBI
mo ¢u3NKe II YPOBHS CpPEIHEro O0Omero o0pa3oBaHUS y OOyYarOIIMXCS
COBEPILICHCTBYETCS OMOITMOHATBHBIH WHTEIUICKT, TPE/IIOIararoIni
cOpPMUPOBAHHOCTH:

CaMOCO3HAaHUSI, BKJIFOUAIOIIETO CIIOCOOHOCTh MIOHMUMATh CBOE SMOIIMOHATILHOE
COCTOSIHUE, BUJICTh HAMPABIICHUS Pa3BUTHs COOCTBEHHOIN AMOIMOHAIBHOM chepsl,
OBITh YBEpEHHBIM B ce0e;

CaMOPETYJIMPOBAHUS, BKJIFOYAIONIETO CAMOKOHTPOJIb, YMCHHE INPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IMIOBEICHHUE, CIIOCOOHOCTh aJalTHPOBATHCA K
OYMOIIMOHATBHBIM H3MEHEHHSIM H MPOSIBJIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIUHU, BKIIOUYAIONICH CTPEMIICHHE K JTOCTIKEHUIO IS U
yCrexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMCHHE JICHCTBOBATH HCXOJ M3 CBOHUX
BO3MOXKHOCTEH;

SMMATHH, BKIIOYAIOIICH CITOCOOHOCTh TIOHUMATh 3MOITMOHATILHOE COCTOSHHUE
APYTUX, YYUTBIBATh €r0 TIPH OCYIICCTBICHUM OOIIEHHS, CIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTH BBICTPAaWBaTh OTHOIICHHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, MPOSIBIIATh MHTEPEC U pa3peniaTh KOH(PIUKTHIL.

HNPEIMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y 00YHAIOIITUXCSI YMEHUIM:

JEMOHCTPUPOBATh Ha IMpUMEpax pojib U MecTo (U3UKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHUHBI MHpA, B Pa3BUTHH COBPEMEHHON TEXHUKU H
TEXHOJIOTHH, B TPAKTUYECKOMN AEATEIBHOCTH JIFOIEH;

YYUTHIBATh TPAHUIBI TPUMEHEHUS M3YYEHHBIX (DU3NUECKUX MOJICTEH:
MaTepuaibHas TOYKa, MHEpLUAJbHAS CUCTEMA OTCUYETA, A0COIIOTHO TBEPIOE TEJIO,
UJealbHbIi a3, MOJEIN CTPOEHUS Ta30B, )KUAKOCTEH U TBEPIBIX TEJ, TOYECUHBIH
AIIEKTPUUYECKUH 3apsi/i PU PElIeHUU (PU3NUECKUX 3a]1ay;

pacmo3HaBaTh (PU3NUYECKHE SIBICHUS (TIPOIECCHI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXaHHWKH, MOJIEKYJSIPHO-KMHETUYECKOW TEOPUU CTPOCHUS BEIECTBA U



BJICKTPOJIMHAMUKHN: PABHOMEPHOE U paBHOYCKOPEHHOE MIPAMOJIMHENHOE JIBHKECHUE,
CBOOOJHOE TaJIeHNE TEJI, IBMKCHHE MO OKPYKHOCTH, WHEPIIHS, B3aMMOJICHCTBHEC
ten, nuddy3us, OpOyHOBCKOE IBIKCHHUE, CTPOSHUE JKUIKOCTEH M TBEPIBIX TEl,
M3MEHEeHHe o0bEéMa Ted IpH HarpeBaHWM (OXJIAXIACHUHU), TEIJIOBOE PaBHOBECHE,
WcrnapeHue, KOHJACHCAILMS, IUIABJIICHUE, KPUCTAUIM3AIMS, KHUIIEHHWE, BIIAXKHOCTH
BO3/lyXa, MOBBIIICHUE JIABJICHUS Ta3a MPU €r0 HarpeBaHUM B 3aKPBITOM COCYIE,
CBSI3b MEXIY MapaMeTpaMHu COCTOSIHUS ra3a B M3OIPOLECCax, SICKTPU3aLUs TEll,
B3aMMOJICHCTBUE 3aPSJI0B;

ONUCHIBATh MEXAHUYECKOE JBUKEHUE, HCIOJIb3YSl (PU3MYECKUE BEIUYUHBI:
KOOpJIMHATa, IyTh, MNEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHUa,
MMIYJbC TEJIa, KHHETUYECKAasl SHEPrus, MOTEHIIMAIbHAS SHEPrusi, MeXaHU4YecKas
paboTa, MexaHWYecKas MOIIHOCTb; IIPM OIMCAHMHM TIPABUJIBHO TPaKTOBATh
(U3UYECKUIl CMBICT MCIIOJIB3YEMBIX BEJIWYWH, WX OOO3HAUCHUS U CIUHUIBI,
HaxOAUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (U3UYECKYIO BEIUYUHY C JIPYTUMHU
BCITMYNHAMU;

ONMCHIBATh HM3YYEHHBIE TEIUIOBBIE CBOWCTBA TEI W TEIUJIOBBIC SIBJICHHS,
WCIIONB3YS (HU3UYeCKHe BEIWYMHBI: JABJIICHHE Tasza, TeMIleparypa, CpeaHss
KMHETUYECKasi SHEPrysl XaOTUUYECKOTO JBMKCHHUS MOJICKYJ, CpEIHEKBaJpaTUdHas
CKOPOCTh MOJICKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS HSHEprus, paboTa rasa,
KO(DPUITMEHT TMOJE3HOTO MACHCTBUSA TEIUIOBOTO JBUTATENS;, IPH OIHMCAHUH
MPaBWJIBHO TPaKTOBaTh (DU3UYECKUH CMBICT MCIOJB3YEMBIX BEIMYUH, HX
0003HAUCHUS U CAWHUIBI, HAXOAUTh (OPMYJIbI, CBSA3BIBAIOIIME JaHHYIO
(UBUYECKYIO BETMYHMHY C APYTHMH BEIMYUHAM;

ONKMCHIBATh U3YUYCHHBIE ANEKTPUUECKUE CBOMCTBA BEUIECTBA U JIEKTPUUECCKUE
SIBJICHHSI (ITPOIIECCHI), UCIIONB3YS (PU3MUECKHE BEIIMYWHBI: DJICKTPUICCKUN 3apsif,
BJICKTPUYECKOE T0JI€, HAPSHKEHHOCTD MOJISA, MOTEHIMAJI, pa3HOCTh ITOTCHIINAJIOB;
IPpH  OINHCAHWUU TMPABWIBHO TPAKTOBAaTh (DU3UUECKUH CMBICI MCIOJb3yEMbIX
BEIIMYMH, WX OOO3HAYCHHWS W CAMHUIIBI, YKa3biBaTh (HOPMYJIIBI, CBS3BIBAIOIIHC
JTAHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMU BEJIMUYUHAMU;

aHaJIU3UPOBaTh (PU3UUYECKUE IPOIICCCHl M SIBJICHUS, MCIOJIB3Ys (DU3NUECKUe
3aKOHBI ¥ TIPUHLMIIBL: 3aKOH BceMupHoro tsarorenus, I, II u III 3akonst HetoTOHA,
3aKOH COXpPaHECHUS MEXaHWYECKOM »HHEpPruu, 3aKOH COXPAHCHUA HMITYJbCa,
MPUHLKN CYNEPHO3ULIMM CHUJI, TPUHIUI PABHONPABUS WHEPUUAIBHBIX CHUCTEM
OTCYETA, MOJICKYISIPHO-KUHETUYECKYI0 TEOPHUID CTPOCHUS BENIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEIHEH KMHETUYECKOM SHEPTUHU TEIJIOBOTO JIBHMIKEHUS MOJIEKYJI C
a0COJIFOTHOHM TeMmIepaTypoi, MEPBbI 3aKOH TEPMOIMHAMMKHU, 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsifa, 3akoH KyioHa, mpu 5TOM pa3iauyaTh CJIOBECHYIO
(GOpMyYIHMPOBKY 3aKOHA, €r0 MaTeMAaTHYeCKOe BBIPAXCHHE M YCIOBHUS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATh OCHOBHBIC IPUHLMIIBI JEHCTBUS  MalllMH, HpPUOOpPOB U
TEXHUYECKUX YCTPOMCTB; pa3anyarh YCJIOBHUS HUX 0€30IacCHOrO MCHOJIb30BaHUS B
MOBCEHEBHOM JKU3HU;

BBIMIOJIHATh HKCIIEPUMEHTHI [0 HCCIEAOBAHUIO (PU3UYECKHX SBICHUU U
MPOLIECCOB C HCIONB30BAHUEM IMPSMBIX M KOCBEHHBIX H3MEPEHHH, MpU HTOM
dopMynupoBarh mnpoOieMmy/3ajady U THUIOTE3y Y4eOHOro SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO OOOpYAOBAaHHSA, MPOBOAUTH OMBIT U
(bopMyJIHpOBaTh BHIBO/IBI;

OCYIIECTBIISITH MPSMbIE U KOCBEHHBIC M3MEPEHHS (DU3HUECKUX BEIWYUH, IPH
ATOM BBIOMpaTh ONTHUMANIBHBIN CIIOCO0 M3MEPEHHS] W HCIOJIb30BaTh H3BECTHBIC
METO/1bI OLICHKU NTOTPEIIHOCTEN U3MEPEHMI;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAy  (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BaHUEM TMPSAMBIX HM3MEPEHUN, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
¢buKcUpOBaTh PE3yNbTATHl TMONMYYCHHONW 3aBUCUMOCTH (DH3UYECKMX BEIUMYUH B
BU/JIE TaONHII U TpadUKOB, AENaTh BBIBOJBI IO PE3yJIbTaTaM UCCIICIOBAHMUS,

coOroaTh NpaBuia 0€30MacHOro TpyJa MpHU MPOBEICHUU HCCIEIOBAaHUMN B
pamMKax y4eOHOro SKCHEpUMEHTa, Y4eOHO-HCCIENOBAaTENbCKOW U IPOEKTHOM
JEATENBHOCTH C HMCHOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB U J1A0OPATOPHOIO
000pyIOBaHUS;

pemiatb pacy€THblE 3aJayd C SBHO 3aJaHHOM (PU3MYECKOH MOJEIbIO,
UCHOJIB3YS (PU3NMUECKHE 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHaJIN3a yCJIOBUS 33J1a4u
BbIOMpATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3NUYECKUE BEIUYUHBI U (HOPMYIIBI,
HE0OXoAMMBbIE JJIA €€ pEelIeHMs, MPOBOJUTh PACUEThl U OLEHUBATh PEATBbHOCTH
MOJIyYEHHOTO 3HaYeHUs (PU3NYECKON BEIIMYNHBI;

peniaTh Ka4eCTBEHHbIE 33Ja4l: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
LIETIOYKY PAaCCYKIEHUN C OMNOpOM Ha HM3yYECHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(buznuecKue sBICHMS;

UCIOJIb30BAaTh  MpPU  pPEIIEHMM  y4eOHbIX  33aJad  COBPEMEHHBIC
MH(}OpPMAIMOHHBIE TEXHOJIOTHUH ISl IOUCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETALIUH
U TIPEJCTaBJICHUS yueOHOW U HAyYHO-NOMYJISIPHON HH(OpMAaILUH, TOJTy4YE€HHOM U3

Pa3IMYHbIX UICTOYHUKOB, KPUTUYECKH aHAIU3UPOBATh MOIyYaeMy0 HH(pOpMaLIHIO;

MIPUBOANTH MPUMEPHI BKJIaJa POCCUIUCKUX U 3apyOEKHBIX YUEHBIX-(PUZHKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IMPOLIECCOB OKPYXKAIOIIEr0 MHUpPA, B Pa3BUTHE
TEXHHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3UKE B MOBCEIHEBHOW >KHU3HU
i obecriedeHusi 6€30MaCHOCTU MPH OOpaIeHUH ¢ MPUOOPAMH U TEXHUYECKUMU
YCTPOMCTBAMM, JJII COXPAHEHHS 3OPOBbSI U COOJIFOIEHHUSI HOPM SKOJOTUYECKOTO
MOBEACHHUS B OKPYKAIOLIEH CPEIE;



paboTaTb B TIpyHIe€ C BBIIOJHEHUEM pa3JMYHBIX COLMAIBHBIX pOJIEH,
IJIAaHUPOBATh palOTy TPYIIIbl, PAaLHUOHAIBHO pacCHpeAesiaTh OO0S3aHHOCTH H
IJIAHUPOBATH ACATEIBHOCTh B HECTAHAAPTHBIX CUTyalUsX, aIeKBATHO OLICHUBATH
BKJIAJ] KQXK/I0T0 U3 YYACTHUKOB I'PYIIIbI B pEIICHUE pacCMaTpUBAaeMON TPOOIIEMBI.

K koHuy o0yuenus B 11 kjacce npeaMeTHblEe Pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YUAIOITIXCS YMEHHIA:

JEMOHCTPHUPOBATh Ha MpPUMEpax poJib U MecTo (pu3uku B (QOpMUPOBaHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B PAa3BUTHM COBPEMEHHOW TEXHUKHU H
TEXHOJIOTUW, B MPAKTUYECKON IEITEIbHOCTH JIIOJIEH, LETOCTHOCTh M E€IMHCTBO
(bu3nyecKoil KapTUHBI MUPA;

YUUTBHIBaTh TpaHULbl MPUMEHEHHUS W3YYEHHBIX (U3UUYECKUX MOJIEeH:
TOYEYHBIN JIEKTPUUECKUN 3apsl, JIyd CBETA, TOUCUHbIM UCTOYHUK CBETA, SANCPHAS
MOJIeTIb aTOMa, HYKJIOHHas MOJENh aTOMHOTO Spa MPU PEHICHUHA (PU3NIECKUX
3a1ag;

pacrno3HaBaTh (pU3NUECKHUE SIBICHUS (IIPOLECCH) U OOBSICHATh UX HA OCHOBE
3aKOHOB 3JIEKTPOJUHAMHUKU U KBAHTOBOM (DM3UKU: JEKTpUUECKas IPOBOJAUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE NEUCTBHS TOKA, B3aMMOJCHCTBHUE
MAarHATOB, JJICKTPOMAarHuWTHas WHAYKLMS, JEWCTBHE MArHUTHOTO IO Ha
MIPOBOJTHUK C TOKOM W JBIKYLIMICS 3apsiji, 3JEKTPOMAarHUTHbIE KOJI€OaHUs U
BOJIHBI, IPSAMOJIMHENHOE pacClIpOCTPaHEHUE CBETa, OTPAXKECHUE, IPEIOMIICHHE,
uHTepdepeHusa, AuUPpakuus W [OJApU3aLUs CBETa, JHUCIEpPCHUsl CBETa,
dotoanexrpudeckuii 3¢ dexT (PpororddexT), cBeToBOE NaBICHNE, BOSHUKHOBEHHE
JUHEWYATOro CIEKTpa aroMa BOJOPOAA, €CTECTBEHHAas M HCKYyCCTBEHHAas
PaAMOaKTUBHOCTH;

ONKCHIBATh W3YYEHHBIE CBOWCTBA BELIECTBA (DJIEKTPUUYECKHE, MArHUTHbIE,
ONTUYECKUE,  DBJIEKTPUUECKYI0  IMPOBOAMMOCTh  DPA3JIMYHBIX  Cpel) U
AJIEKTPOMAarHUTHBIE SIBICHUS (MPOLIECCHI), HCHONb3Yysl (PU3MUECKUE BEIUYUHBL
DNEKTPUYECKUM 3apsll, CWJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHHE, AIEKTPUUECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHUUAJIOB, 3JIEKTPOABUKYIAs CUja, paboTa TOKa,
WHIAYKIUS MarHUTHOIO MOJsA, cuina Ammepa, cuia JlopeHna, WHIYKTHBHOCTB
KATYUIKH, 3HEPrusl 3JEKTPUYECKOIO M MAarHUTHOTO II0JI€H, MEepPUOJ M YacToTa
KojeOaHui B KoJieOaTeNIbHOM KOHTYpe, 3apsii M Cuia TOKa B IIpoLecce
TapMOHHYECKUX DJJIEKTPOMATHUTHBIX KoNeOaHWi, (OKYCHOE pacCTOSHUE W
ONTHUYECKasl CHUjia JIMH3bI, TPU OIMCAHUHU MPABWIBHO TPAKTOBAaTh (HHU3HUECKUI
CMBIC] MCIOJNb3YyEMbIX BEJIMYMH, WX OOO3HAUYEHHS W EAMHMIIBI, YKa3bIBaTb
(bopMyJibl, CBA3BIBAOIIME JAHHYK (U3WYECKYI0 BEJIUMYMHY C JAPYTUMHU
BEJIMYMHAMY;

ONKCHIBATh H3YYCHHBIE KBAHTOBBIC SBJIEHUS M IPOLECCHI, HCIIONb3YS
¢bu3nyecKne BETWYHHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U



4acToTa CBETa, SHEPTUs U UMITYJIbC (POTOHA, IEPHOJ] MOJTypachaja, SHEPIHsl CBA3U
aTOMHBIX fJIep, MPH ONHUCAHWU MPABHIBHO TPAKTOBAaTh (HHU3HUECKUNA CMBICI
UCIIONb3YEMBIX BEJIIMYMH, WX OOO3HAYCHHUS U EIWHUIIBI, YKa3bIBaTh (OPMYIIBI,
CBSI3BIBAIOLIME JAHHYIO (DU3MUYECKYI0 BEJIMYMHY C JPYTUMHU BEJIMYMHAMH,
BBIUYUCIISATh 3HAaUCHUE (PU3UUECKON BEIMYUHBL;

aHAJIM3UPOBATh (PU3UYECKUE TMPOIIECCHl W SBIICHUS, HCIONB3YsI (PU3NUECKUE
3aKOHBI ¥ MPUHIUIBL 3aK0H OMa, 3aKOHBI TIOCTEA0BATEIHHOTO U MaPaJICIFHOTO
COCAMHEHNs TPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3aKOH 3JIEKTPOMATHUTHOU
MHAYKIHH, 3aKOH MPSMOJIMHENHOTO PAaCIpPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKECHHUS
CBETa, 3aKOHBI NPEJIOMIICHHUS CBETA, ypaBHEHHME ODiHIITeNHHaA Ansi porodaddexra,
3aKOH COXpaHEHHsI SHEPTUH, 3aKOH COXPAHEHUS HMITYJIbCA, 3aKOH COXPaHCHHS
AIIEKTPUYECKOTO 3apsifia, 3aKOH COXpPAaHEHUS MacCOBOTO YHCIa, MocTynarsl bopa,
3aKOH PaJMOaKTUBHOTO pacmajia, Mpu 3TOM pa3iudaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHa, €ro MaTeMaTU4YecKOe BBIPAXKEHHWE U YCJIOBHUS (TpaHULBI, 00JIACTH)
PUMEHUMOCTH;

OTIpEIETISATH HAMIPABIICHNE BEKTOPA HHIAYKIIMA MarHUTHOTO TOJIS MPOBOTHUKA
C TOKOM, cUJIbl AMIiepa u cuibl JIopeHna;

CTPOUTh W OIKCHIBaTh H300paKEHUE, CO37aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBINIOJHATh HKCIEPUMEHTbl IO MCCIEAOBAHUIO (UBHYECKUX SIBICHUM U
MPOLIECCOB C HMCIOJB30BAHMEM TPAMBIX W KOCBEHHBIX HM3MEPEHUN: MPH STOM
dbopMmynupoBaTh TpoOeMy/3amady W THUIOTE3Y YYEOHOTO IKCIEPHUMEHTA,
coOuparh YCTaHOBKY W3 MPEUIOKEHHOIO O0OpYAOBAaHUSA, MPOBOAUTH OIBIT U
(bopMyJIpOBaTh BHIBOIBI;

OCYIIECTBIISATh MPSMbIE U KOCBEHHbIE U3MEPEHUs (PU3NUECKUX BEJIUYUH, IIPU
TOM BbIOMpaTh ONTUMAJIBHBIN CIIOCOO M3MEPEHMsS] U HCIOJIb30BaTh H3BECTHBIC
METO/IbI OLIEHKH MMOTPEIIHOCTEN N3MEPEHUM;

HCCIIEIOBaTh 3aBUCHUMOCTH (PU3WYECKUX BEIUYMH C HCIOJIH30BAaHUEM
OpSIMBIX M3MEPEHHMM: MpU 3TOM KOHCTPYHPOBAaThb YCTAHOBKY, (UKCHPOBATH
pe3yNbTaThl MOTYYEHHOM 3aBUCUMOCTH (DU3MUECKUX BEJIUYMH B BUAE TAOIMIl U
rpauKoB, AeaTh BBIBO/BI [10 pE3yJIbTaTaM UCCIICOBAHMUS;

coOMroIaTh mpaBuia 0€30MacHOro Tpy/Ja MPHU MPOBEICHUU HCCICIOBAHUMN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENbCKOW W TPOEKTHOM
JESTEIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M J1aOOpaTOPHOIO
000opy10BaHuUS;

pemiatb pacy€THblE 3aJayd C SBHO 3aJlaHHOM (PU3MYECKOH MOJEIbIO,
UCIOJIB3YS (PU3MUECKHE 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHaJIM3a yCJIOBUS 3aJ1a4uu
BBIOMpaATh (PU3UYECKYI0O MOJEIb, BBIACIATh (PU3MUECKHE BETUYUHBI U (DOPMYIIBI,



HEoOXOauMBbIe NJisi €€ pelIeHMs, MPOBOJIUTH Pacu€rbl U OICHUBATh PEAIBLHOCTH
MOJIyYE€HHOT'0 3HAa4€HUs (PU3UUECKON BEIINYUHBL;

pemaTh Ka4eCTBEHHBIE 3aa4M: BBICTPAUBATh JIOTUYECKHA HEITPOTUBOPEUUBYIO
LIETIOYKY PACCYKICHUH C ONOPOM Ha HU3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(buznuecKue sIBJICHMS;

HCII0JIb30BaTh Opd  pelIeHMH  y4yeOHbIX  337ay  COBPEMEHHBIE
UHGOPMAIMOHHBIE TEXHOJIOTUH /ISl IOUCKA, CTPYKTYPUPOBAHMSI, MHTEPIIPETAIIH
Y TIPEJICTAaBJICHUS y4eOHOU U HAYIHO-TIOMYJISIPHOM HH(DOpMAaIHK, TOTy4YEeHHOU 13

pa3IMYHbIX UICTOYHUKOB, KPUTUUECKH aHATM3UPOBATh MOIYyYaeMyt0 HH()OPMALINIO;

OOBSICHATh MPUHLMUIBI JEHCTBUA MallMH, HOPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCJIOBUA UX 0€30MacCHOI0 UCIOJIb30BAaHUS B MOBCEIHEBHOMN
KU3HY;

MPUBOANTH IPUMEPHI BKJIA/1a POCCUUCKHUX U 3apYOEKHBIX YUEHBIX-(PU3HKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IPOLECCOB OKPY)KAIOIIET0 MHpa, B PA3BUTHUE
TEXHHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUSA MO (PU3MKE B IOBCEIHEBHOW >KU3HU
i obecrieyeHus: 6€30MacCHOCTU MPU OOpALEHUH C MPUOOpPaMU U TEXHUUYECKUMHU
yCTPOMCTBAMH, ISl COXPAHEHUs 3/10POBbsS U COOJIIOJIEHUS HOPM 3KOJOTHYECKOTO
MOBEACHHUS B OKPYKAIOILIEH CpEJIE;

paboTaTh B TpYIIE C BBHIIOJHEHHEM pA3JIMYHBIX COIMAIBHBIX PpOJIEH,
IUIAHUPOBaTh paboTy TPYIIIbl, palMOHAIbHO paclpeAcsaTh OOA3aHHOCTU MU
IJIAHUPOBATH ACATEIBHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJleKBAaTHO OLICHUBATH
BKJIAJ] KQXK/I0TO M3 YYACTHUKOB T'PYIIIIHI B PEIICHUE pPacCMaTPHUBAEMON TTPOOIIEMBI.



TEMATHYECKOE IIVTAHUPOBAHMUE

10 KJIIACC
KosmnuecTBo yacos JIEKTPOHHbIE
HaumeHnoBaHue pa3iesioB 1 TeM uudpoBbie
Ne o/ P Konrpoabnbie | IIpakTnueckue (ubp )
NPOrpaMmbIl Bcero o0pa3oBare/ibHbIE
padoTsbI padoTsbI
pecypchbl
Paznen 1. DU3UKA U METOJbI HAYUYHOI'O ITIO3HAHUA
1.1 ®du3uKa U METOJIbl HAYYHOTO TTO3HAHUS 2 bubmorexa OK
' A o https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
bubnuorexa [IOK
21 Kunemariia > https://m.edsoo.ru/7f41bf72
bubnuorexa [IOK
2.2 Huramuica / https://m.edsoo.ru/7f41bf72
bubnuorexa [JOK
2.3 3aKOHBI COXpPAHEHHUS B MEXAHUKE 6 1 1 hitps-//m.cdsoo.rw/ 74172
Hroro no paznemny 18
Pasznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnoreka [IOK
' TEOpHH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
32 OCHOBBI TEPMOAMHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperatHble COCTOSTHUS BEIIECTBA. 5 bubnunoreka [IOK
' @Da3oBbIe NEPEXOIBI https://m.edsoo.ru/7{f41bf72



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

Hroro no pazaeny 24
Paznen 4. 9JJIEKTPOAUHAMMUKA
bu6nuoreka [IOK
41 UeKTpocTaTHka 10 https://m.edsoo.ru/7f41bf72
[TocrosHHbIN AneKTpUUeCcKuid TOK. TOKU B bubnunoreka [JOK
42 12
pa3IUYHBIX Cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KITACC

KosmnuecTBo yacos DJIeKTPOHHBbIE
HanmeHnoBaHue pa3aesioB M TeM undpoBbIie
Ne /it P Konrtpoabsubie | Ilpakruyeckue (ubp )
NPOrpaMmbIl Bcero o0pa3oBaTeJibHbIE
padoTbI padoThI
pecypcsl
Paznen 1. JIEKTPOAUHAMUKA
L1 MaruauTHO€ 1oJie. DJIeKTpOMarHuTHas 1 | 3 bubnmoreka [JOK
' WHOYKLIASL https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHU4eCcKUe U SJIEKTPOMAarHUTHHIE 9 bubnmnoreka [JOK
' KOJIe0aHus https://m.edsoo.ru/7f41c97¢
29 MexaHu4eCcKUe U 3JIEKTPOMarHUTHBIC 5 | bubnmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bubmmorexa [JOK
2. 1
3 Onika 0 3 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 24

Pasnea 3. OCHOBBI CIIEHIUAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

OcHOBBI cienMaIbLHOM TEOpUU bubnmnoreka [JOK
3.1 4 1
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41¢97¢c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnmoreka [JOK
4.1 OneMeHThI KBAaHTOBOM OIITHKH 6 hitps-//m.cdsoo.rw/7f41c97c
4.2 Ctpoenue atoma 4 bubmoreka [IOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97¢

4.3

ATOMHOE S11pO

bubmmorexa [JOK
https://m.edsoo.ru/7t41c97¢c

Hroro no pazneny

15

Paznea 5. 3JIEMEHTBI ACTPOHOMUWHU U ACTPOPU3UKU

5.1 DeMeHTHl ACTPOHOMUH U aCTPOPUIUKU 7 brbmorexa LOK
https://m.edsoo.ru/7f41c97¢c

Wroro no paszueny 7
Paznea 6. OBOBIIAIOHIEE IOBTOPEHUE

6.1 Ob6o061matoniee TOBTOPEHHE 4 E;ﬁ?;;f:;ifﬁff 1c97c
Hroro 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 IIVTIAHUPOBAHHUE

10 KJIIACC
KounuecTBo yacos DJIEKTPOHHbIE
Ne Hara undpoBbie
Tema ypoka Konrpouabnsie | IlpakTuyeckue
n/n Bcero U3ydeHus1 | oOpa3oBaTebHbIE
padoTsbI padoTbI
pecypcsl
®u3nka — HayKa O IPUPOJE.
1 Hayunsie MeT(}),;[(BI HOfHaF:{HH 1 bubamorexa [IOK
y https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Posb 1 MecTo Gu3uku B

5 dbopMHUpPOBaHUH COBPEMEHHOU | bubnuorexa [JOK
Hay4HON KapTHUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOMN JESITEIbHOCTH JIFOIEN
MexaHn4ecKOoe IBHKCHHUE.

3 OTHOCUTENBHOCTh MEXAHUYECKOTO | bubnuorexa [JOK
nBrxeHus. [lepemenienne, CKOpocCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NTPSIMOIUHEITHOE 1 bubnnoreka [IOK
JIBIKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE NPSAMONMHEITHOE | bubnuorexa [JOK
JBHKCHHUEC https://m.edsoo.ru/ff0c372¢

6 CBoOoaHOe najieHne. Y CKOpeHue | bubnunoreka [IOK
¢BOOOIHOTO ITaJICHUSA https://m.edsoo.ru/ff0c39¢cc
KpuBonuHeliHoe 1BUKEHHE.

7 JIBr>keHre MaTepUaIbHON TOYKH 1O 1 brbmorexa OK

p https://m.edsoo.ru/ff0c3ada
OKPYKHOCTHU
8 [Ipunuun otHocuTenbHOCTH [anumues. 1 bubnnoreka [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

WMuepunanbHble CUCTEMBI OTCYETA.
IIepseb1it 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [punnun

9 Cynepro3uiuu cui. Bropoii 3akox bubmmorexa [IOK
. https://m.edsoo.ru/ff0c3be8
HproTona ajis MmaTepraibHONM TOYKH

10 Tpernii 3akoH HproTOHa 1151 bub6numorexa LIOK
MAaTEpPUAIIBHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3aKoH BceMHUpHOTro Tsrorenus. Cumna

11 TspkecTH. IlepBast kocMuueckas bubmorexa [OK

https://m.edsoo.ru/ff0c3d00
CKOpPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuotexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenusi. KoaddummeHt tpenusi.

13 Cuna CngOTI/IBJIeI;bI/Iq:I npu I{Bnieﬂpm bubmmorexa [IOK

https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH WJIU ra3e
[locTynarenbHOE U BpalareabHOe

14 JIBIDKEHHE a0COJIFOTHO TBEPJIOTO TEIA. bu6nuoreka [IOK
MowmenT cuibl. [liieuo cunbl. Yenosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO Tea
NMiynbc MaTepuaibHOM TOYKH,

15 CHUCTEMbI MaTepUaJIbHBIX TOUEK. bubnunoreka [IOK
Nmmynbe cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMITyJibca. PeakTuBHOE IBMKEHUE
PaGota u MOIITHOCTH CHJIBL

16 Kunernueckas sHeprust MaTepuaibHON bubnunoreka [IOK
touku. Teopema 00 U3MEeHEHUN https://m.edsoo.ru/ff0c4502
KMHETUYECKOW dHEPrun

17 [TorenunanpHas 3HEprus. bubnnoreka [IOK



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

[ToreHuuanbpHast SHEPTHsI YIPYTO
nehOpMUPOBAHHON MPY>KUHBI.
[ToreHuuanbpHas SHEPrus Tena BOIU3U
MOBEPXHOCTHU 3eMIIU

https://m.edsoo.ru/ff0c461a

18

[ToTeH1MaIbHBIC ¥ HETOTCHIIMATBHBIE
cuibl. CBs3b pabOTHI
HETOTCHIIUAIBHBIX CUJI C HK3MCHEHUEM
MeXaHn4eCKou SHEPTHUU CUCTCMBI TECJI.
3aK0H COXpaHEHUS] MEXaHUYECKOM
SHEPTUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478¢

19

JlabopaTopHas pabota
«HccnenoBanue cBsizu pabOTHI CHIIBI C
N3MEHEHHEM MEXaHUIECKOU OHCPIrun
TeJa Ha IPUMEPE PACTSHKCHHUS
PE3MHOBOTO KIYTa»

20

KoHTponbHas pabora 1mo Teme
«Kunemaruka. /lunamuka. 3akOHbI
COXpaHEHHUS B MEXaHUKEY

bubnuorexa [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TTOJIOKEHUS] MOJIEKYJISIPHO-
KHHETH4ecKo Teopun. BpoyHoBckoe
nswkenue. uddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrtep ABUKCHUSA U
B3aUMO/ICHCTBUS YACTHI] BEIIECTBA.
Mojenu cTpoeHHus ra30B, KUIKOCTEN
1 TBEPJBIX TEI

23

Macca monekyn. KonuuectBo
BeniectBa. [locTosnHas ABoraipo

24

TemoBoe paBHOBecue. Temmneparypa
u e€ uzMmepenue. lkana remneparyp



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

Lenscus

Wneanpusiii raz 8 MKT. OcHOBHOE

bubmuorexa [IOK

25 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOGcomoTHas TeMIepaTypa Kak Mepa

2% cpeaHel KHHETUYECKON SHEPIUu bubnunoreka [IOK
JBUKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona

27 3akoH JlanpToHa. ['a30BbIC 3aKOHBI
JlabopaTopHas pabota

)3 «HMccnenoBanue 3aBUCUMOCTH MEXY
napameTpaMH COCTOSTHUS
Pa3peKEHHOTO Ta3a»

29 H3onponeccel B uACAIBHOM I'a3e U UX bub6nuorexa LIOK
rpadguyecKoe npeIcTaBlIeHNe https://m.edsoo.ru/ff0c570e
Bnytpennss sneprus
TEPMOJIMHAMHYECKON CUCTEMBI U

30 crocoObl e€ n3menenus. Komuuectso bubnuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTHUsI OJHOATOMHOTO HJI€aJTLHOTO
rasa

31 Bu el Termonepenauun bubmmorexa TOK

https://m.edsoo.ru/ff0c5¢c36
VenbHas TENI0EMKOCTh BEILIECTBA.
32 KonunuecTBo TemioTsl npu bubmmorexa [IOK
https://m.edsoo.ru/ff0c5¢36
Terionepenave. AauadaTHbINA IPOIIece

3 [1epBblii 3aKOH TEPMOJAMHAMUKHU U €TO bubnuorexa [JOK
MPUMEHEHHUE K U30IIPOLIECCaAM https://m.edsoo.ru/ff0cSefc

34 Heob6patumocTs mpoiieccoB B bubnuorexa [JOK



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

npupojie. Bropou 3akon
TEPMOJAMHAMUKHI

https://m.edsoo.ru/ff0c6230

[Tpunnun pevictus u KI1J[ TerutoBoi

bubnuorexa [IOK

35
MaIlllUHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KIIT/|
37 DKOJIOTHYECKHE TPOOIIEMBI
TEIUTIOHEPTEeTUKHI
18 O6o6mmarmuil ypok «MosekyspHas bubnuorexa [IOK
¢u3uka. OCHOBBI TEPMOAMHAMUKID https://m.edsoo.ru/ff0c6938
KoHTponbHas paboTa 1o Teme
39 «Monexynsipaas puzuka. OCHOBBI bubmmorexa [IOK
YIAp ' https://m.edsoo.ru/ff0c6a50
TEPMOANHAMUKI
40 [TapooOpa3oBaHue 1 KOHIEHCAIHSI. bubnuorexa [JOK
Hcnapenne n xunenue https://m.edsoo.ru/ff0c63b6
AOCOJIIOTHAsI ¥ OTHOCUTEIbHAS
41 BJI&KHOCTh BO3/1yxa. HachlleHHbII brbmorexa [OK
Ayxa. - https://m.edsoo.ru/ff0c64d8
nap
Tépnoe teno. Kpucramimyeckue u
4 amop¢HbIe Tena. AHU30TPOIHS bubnunoreka [IOK
CBOMCTB KpucTauioB. Kujakue https://m.edsoo.ru/ff0c65f0
kpuctauibl. CoBpeMEHHBIE MaTepHAIIbI
[InaByienne u KpUCTaAILTA3AIMS.
43 VY nenpHas TEII0Ta MIaBJICHUs bubmorexa OK
A ' https://m.edsoo.ru/ff0c6708
Cybnumanus
bubnuorexa [IOK
44 v 0
PABHCHHC TCILIOBOTO banarca https://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Tei. IIEeKTPUICCKUM bubnunoreka [IOK

3aps. I[Ba BH A JJICKTPUUICCKUX

https://m.edsoo.ru/ff0c6bcc
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3apAa10B

[IpoBOIHMKH, TUATEKTPUKHU U

46 [IOJIYIIPOBOJHUKHN. 3aKOH COXPaHEHU bubmorexa LOK
yup ’ p https://m.edsoo.ru/ff0c6bcc
3JIEKTPUYECKOTO 3apsiia
BzaumopeiictBue 3aps10B. 3aKOH
47 Kynona. ToueyHEBIN IeKTPUUECKUN bubmmorexa TOK
Y ' p https://m.edsoo.ru/ff0c6ced
3apsia
Hanps>kEHHOCTB AIIEKTPUYECKOTO
43 nons. puHnmn cynepno3uuuun bubnunoreka [IOK
3IIEKTPUUECKUX TToNen. JInaun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cui 21eKTpoCcTaTuIecKoro
49 ostst. [lorennman. PasHocTh bubmnorexa LIOK
' ' https://m.edsoo.ru/ff0c6f00
MMOTEHIIAAI0B
ITpoBOIHUKY U TUDIIEKTPUKHU B
50 3J1F()31<T OCTaTUYECKOM nT(];JIe bubmorexa HOK
p ) https://m.edsoo.ru/ff0c7018
JusnekTpudeckasi MpOHUIIAEMOCTh
bu6mmoreka [IOK
51 DnexkTpoéMKocTh. KoHaeHcaTo
p A p https://m.edsoo.ru/ff0c7126
DJIEKTPOEMKOCTH TJIOCKOTO
52 KOHJIeHcaTopa. DHEPrus 3apsiKeHHOTO bubmorexa HOK
pa. p P https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
53 JlaboparopHas pabota "M3mepenue
3JIEKTPOEMKOCTH KOHAeHcaTopa"
[IpuHIMTI 1EeCTBUA U IPUMEHEHUE
54 KOHJICHCATOPOB, KOIMUPOBAJILHOTO

amrmapara, CTpyHHOIro IpuHTepa.
DIIeKTpOoCcTaTUYEeCKas 3aIlnTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
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3azemiieHue AEKTPOIpUOOpPOB

55

DIIEKTPUYECKHUI TOK, YCIOBHS €T0
cyuiectBoBaHusA. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsxenue.
Conpotupnenue. 3akoH Oma st
y4acTKa Ienu

56

[TocnenoBarenbHOE, TapajUieIbHOE,
CMEIIIaHHOE COCTMHCHUE
npoBoAHUKOB. JIabopaTopHas pabota
«3yueHune CMEIaHHOTO COSTMHEHHUS
PE3UCTOPOBY

0.5

bubmuorexa [IOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOIITHOCTH ANEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenua

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axon Oma 151 MOTHOM (3aMKHYTOI )
anekTpudeckon nenu. Koporkoe
3ambikanue. JlabopaTopras pabora
«M3mepenune J/1C uctounuka Toka u
€ro BHYTPEHHETO CONIPOTUBIICHUS

0.5

bubnuorexa [JOK
https://m.edsoo.ru/ff0c7ae0

59

DIIEeKTPOHHAs POBOAUMOCTD TBEPIBIX
METaJUIOB. 3aBUCUMOCTh
COHpOTI/IBJ'IeHI/IH MCETAJIJIOB OT
temriepaTypbl. CBEpXIIPOBOIMMOCTD

60

DIIEKTPUUYECKUM TOK B BaKyyMe.
CBoiiCTBA 3JIEKTPOHHBIX ITyYKOB

61

[ToynpoBOTHUKY, UX COOCTBEHHAs U
npuMecHas npoBoauMocTb. CBoiicTBa
p—n-nepexona. [lomynpoBoaHUKOBBIE
pruOOpHI

bubnuorexa [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

DNEeKTPUUECKUI TOK B pacTBOpax u

& pacruiaBax 3J€KTPOJIUTOB. | bubnunoreka [IOK
DJIEKTPOJIMTUYECKAS TUCCOLIUALIMSL. https://m.edsoo.ru/ff0c82ba
DNeKTpoIu3
DIIEKTPUYECKHUM TOK B ra3ax.

63 CaMOCTOSITeITbHBIA U | bubmuorexa [IOK
HECAMOCTOSTEIbHbIN pa3psia. MonHus. https://m.edsoo.ru/ff0c84ae
IInazma
DneKTpruueckue mprudopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnunoreka [IOK
npumeHenue. [IpaBuna TexHuku https://m.edsoo.ru/ff0c86fc
0€3011aCHOCTH
O060061mamui ypok

65 «3J161$p0;3ma$xa» / Beepoccuiickast 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0c88be
IpoBepoyHas pabora
Kountponbhas paboTta o reme

66 «Qnexkrpocraruka. [TocTosHHbIN 1 bubnunoreka [IOK
ANeKTpuuecKuii ToK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CPEeIax»

Pesepaublii ypok. KontponabHas
67 pabota o Teme "DnekTpoanHaMuKa" / 1 bubmmorexa [IOK
. https://m.edsoo.ru/ff0c8c56
Bcepoccuiickast mpoBepodHas pabota

68 PesepBHeIil ypok. O600maronuii ypok | bubnunoreka [IOK

o temam 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10O 68

[NPOI'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
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11 KITACC

KounuecTBo yacos DJIeKTPOHHBbIE
[1]
JI:;-H Tema ypoka Beero Kourposbubie | IIpakTnyeckue i[:;:ennﬂ :)Igl()l;l;:))l:;feﬂbﬂble
padoThI padoThI pecypess
[TocTossHHBIE MATHUTHI U UX

1 B3aUMOJeNcTBHE. MarHuTHOE MOJIE. | bubmmorexa [{OK
Bexktop MaruuTHON MHAYKIMU. JInHNM https://m.edsoo.ru/ff0c9778
MarHuTHON UHyKIIUU
MaruuTHO€ 11oJI€ MMPOBOJHUKA C

) TokoM. OnbIT Dpcrena. | bu6mmorexa LIOK
B3anmoneiicTBrE MPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopuas pabota «/3yueHue 1 1 bubmuoreka ITOK
MAarHUTHOTO IIOJISI KATYLIKU C TOKOM https://m.edsoo.ru/ff0c98fe
JleficTBE MarHUTHOT'O MOJIS Ha
MIPOBOJIHUK ¢ TOKOM. Cuia Amiepa.

4 JlaGopaTtopHnas pabora | 1 bubnmnoreka [JOK
«UccnenoBanue neiicTBUs https://m.edsoo.ru/ff0c9ac0
ITOCTOSIHHOTO MarHuTa Ha PaMKy €
TOKOM»

JlelicTBuEe MarHUTHOrO NOJIS HA

5 JBIDKYIIYIOCS 3apsHKEHHYIO YaCTHUILY. | bubnmoreka [JOK
Cuna Jlopenna. PaGota cuiibl https://m.edsoo.ru/ff0c9df4
JlopeHna
OnexkrpomarauTHas uHayKIus. [loTok

6 BEKTOpa MarHUTHOM uHAyKuuu. I1C 1

HHAYKIUH. 3aKkoH BHGKTpOMaFHHTHOﬁ



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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unaykuuu Oapanes

Jlaboparopuas pabora
«MccnenoBanue sIBICHUS
AIIEKTPOMATHUTHOM MHITYKIIHH

bubmmoreka [JOK
https://m.edsoo.ru/ff0cal 50

NunykTuBHOCTS. SIBIIEHUE
camonnAykiuu. IJ1C caMOMHIYyKLIHH.
DHeprust MArHUTHOTO MOJIsl KaTYIIKH €
TOKOM. DJIEKTPOMArHUTHOE MOJIe

bubmuorexa [{OK
https://m.edsoo.ru/ff0ca600

TexHuyeckue yCTpoucTBa U UX
MPUMEHEHHUE: TOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTBI, JIEKTPOIBUTATENb,
YCKOPHUTEIH 3JIEMEHTAPHBIX YaCTHLI,
WHIYKI[MOHHAs [1€Yb

10

O6o06maromuit ypok «MarHuTHoe
oJie. DJIEKTPOMArHUTHAS MHTKITHSD

bubmmorexa [JOK
https://m.edsoo.ru/ff0cabg82

11

KoHntpoibHas pabora 1o teme
«Mar"suTtHoe I10JI€.
SHGKTpOMaI‘HHTHaﬂ I/IHZ[yKLII/IH))

bubmoreka [{OK
https://m.edsoo.ru/ff0cad58

12

CB0OOOTHBIC MEXaHHUECKUE
koseOaHus. ['apmonnueckue
Kose0aHus. YpaBHEHUE
TapMOHHYECKHUX KOJICOaHUH.
[IpeBpaienue 3Hepruu

bubmmorexa [JOK
https://m.edsoo.ru/ff0caf06

13

JlaGopartopHnas pabota
«MccnenoBanne 3aBUCUMOCTH
MeproJIa MaJIbIX KOJIeOaHWH rpy3a Ha
HUTH OT JUTMHBI HUTH B MacChl TPy3a»

14

Konebartenbublit koHTYp. CBOOOIHBIE

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



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
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QJICKTPOMArouTHLIC KoJIe0aHus B
naCaJIbHOM KoJie0aTeIbHOM KOHTYpC.
Awnanorus MCKAY MCXaHUYICCKUMU U
QJICKTPOMArHMTHBIMH KOJIEOAHHSIMU

15

®opmyna TomcoHa. 3akoH
COXpaHEHUs SHEPIUH B UJICAITILHOM
Kosie0aTeabHOM KOHTYpe

bubmmorexa [{OK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBneHue o 3aTyXarOMUX
KoseOaHusx. BeiHyKIeHHBIC
MexaHuueckue kojaebanus. Pe3onanc.
BhIHY X IEHHBIE 3JICKTPOMAarHUTHBIC
KoJIeOaHus

bubmmorexa [{OK
https://m.edsoo.ru/ffO0cbb86

17

Ilepemennblii TOk. CHHYCOMIAIbHBIN
MEpEMEHHBIN TOK. MOITHOCTH
IIEPEMEHHOT0 TOKA. AMIUIMTYJHOE U
JEMCTBYIOLIEE 3HAUEHUE CUJIBI TOKA U
HaIPSKECHUS

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

18

Tpaucdopmarop. [IpoussBoacTso,
nepeaya v norpediieHue
3JIEKTPUUYECKON SHEPrUn

19

VY CTpONCTBO M MPAaKTUUECKOE
IIPUMEHEHHUE JIEKTPUYECKOI O 3BOHKA,
reHepaTopa IepEMEHHOr0 TOKa,
JIMHUH 3JIEKTporiepeaay

bubmuorexa [{OK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUUECKUE PUCKHU TTPU
IIPOU3BOJICTBE AJIEKTPOIHEPIUH.
KynbTypa ucnionszoBanus
3JIEKTPOIHEPIUH B IOBCETHEBHOU
KU3HU



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

MexaHHUeCKUe BOJIHBI, YCIOBUS
pacnpocrpanenus. [lepuon. CkopocThb

bubmoreka [IOK

21
pacnpoCTpaHEeHHUs U JJIMHA BOJIHBI. https://m.edsoo.ru/ff0ccas4
[Tonepeunsie ¥ MPOAOTBHBIE BOJIHBI
3Byk. CkopocTs 3ByKa. [ poMKOCTB bu6mmoreka [IOK
22
3ByKa. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHBIE BOJIHBI, UX
23 cBoOMCTBa U ckopocTh. [lIkana bubmorexa HOK
P ) https://m.edsoo.ru/ff0ccfe
3JIEKTPOMArHUTHBIX BOJIH
[IpuHIUIIBEI pagUOCBSI3H U
24 TeneBuaeHus. Pa3Burue cpeacTs
cBs3u. Pagnonokanus
25 KonrponsHas padora «Konebanus u bub6nnorexa LIOK
BOJIHBDY https://m.edsoo.ru/ff0cc618
[IpsiMonuHetHOE paclipoCTpaHEeHHE
2% CBETa B OJIHOPOJHOM CpeJie. bubnmnoreka [JOK
TodeuHblil HICTOYHHK CBETa. Jlyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHue cBeTa. 3aKOHBI
27 oTpaxkeHus cseta. [loctpoenue bubmmorexa [IOK
p o p https://m.edsoo.ru/ff0cd4e0
M300paXeHH B IIIOCKOM 3epKalie
IIpenomnenue ceera. [lomHoe
)3 BHYTpeHHee oTpaxenue. [IpenenbHbiil bubnmoreka [JOK
YI0JI IOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd 76
OTpaKCHUS
29 Jlaboparopnas pabota «3mepenue bubnmoreka [JOK
roxasareJisi IIpeJIOMIIEHUS CTEKJIa https://m.edsoo.ru/ff0cd67a
30 Jlunzel. [Moctpoenue n3oOpakeHuii B bubnmoreka [JOK



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
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https://m.edsoo.ru/ff0cd67a

nuH3e. DopMmysia TOHKOW TUH3HI.
VYBeauueHue TUH3bI

https://m.edsoo.ru/ff0cddle

Jlaboparopuas pabora

31 «HWccnenoBanue CBOMCTB
M300paKCHUH B JIMH3AX)
Hucnepcus ceeta. CiioXHBIA COCTaB
0 6ernoro ceera. Lger. JlaboparopHas
pabota «Habmonenne aucnepcuu
CBETa»
3 WnTepdepennus ceera. udpaxius bubnnoreka LIOK
ceera. JludpakunonHas pemeTka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOCTH CBETOBBIX BOJIH. bubnmoreka [JOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
15 OnTudeckue mpuOOPsI U YCTPOKUCTBA U
yCIOBUS UX 0€30M1aCHOTO MPUMEHEHUS
['panuIel IPUMEHUMOCTH
16 KJ1accuyecko Mmexanuku. [ToctynaTel bubnmnoreka [JOK
CIIELIMAIIBHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3amMemieHue BpeEMEHU U COKpaIlleHHE buGnuorexa [JOK
P P https://m.edsoo.ru/ff0cfa42
JUTAHBI
DHeprus U UMIYJIbC PEISITUBUCTCKOM
38 yacTulbl. CBSI3b MacChl C SHEPTUEH U bubmorexa HOK
' P https://m.edsoo.ru/ff0cfc68
HMITYJILCOM. DHEPTHUsI TIOKOS
KonTponbHas pabora «Onruka.
39 OCHOBBI CHIEIIHATIBHON TEOPUH bubnnorexa [OK
P https://m.edsoo.ru/ff0cf6f0

OTHOCHUTCIIbHOCTH»



https://m.edsoo.ru/ff0cdd1e
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®otonbl. Dopmyia [Tnanka. DHeprus

bubmmorexa [JOK

40
U UMIIYJIbC OTOHA https://m.edsoo.ru/ff0cfel6
OTKpbITHE U UCCIIEOBAHUE b6 [IOK
noIMoTeKa
41 .0 A.T.
porospdexta. Onbrs: https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonbl poTodddekra. YpaBHEeHHE
42 3171HHIT€§H8, f;@q)oroaq)g)ema bubmmorexa HOK
A ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» goroaddexra
Janenue ceera. OnbiThl 1. H.
43 JlebGeneBa. XuMHuUuecKoe JICHCTBHE bubmorexa HOK
sleBa. A https://m.edsoo.ru/ff0d04a6
CBETa
TexHuyeckue ycTponcTBa u
MPAaKTUYECKOE MPUMCHCHHE:
44
dhoTo3eMeHT, GOTOIATUHK,
COJTHEYHas Oarapesi, CBETOINO]T
45 Pemrenue 3anau no teme «1€MEHTHI bubnmoreka [JOK
KBaHTOBOM ONTHUKN https://m.edsoo.ru/ff0d0302
Mogens aroma ToMcoHa. OTBITHI
46 Pesepdopa rmo paccesHUIO 0-9acTHII bubmmorexa [IOK
peop p ' https://m.edsoo.ru/ff0d091a
[TnanerapHas Mozienb aToMa
bubmmorexa [JOK
47 I1 b
OCTYIIATRL Hopa https://m.edsoo.ru/ff0d0afa
N3nydyenue u nornomeHrue GoToOHOB
48 1 I/I}:e exojie aTOM;:: 0 HO?O OBHs bubmorexa HOK
P pexolt N a yp https://m.edsoo.ru/ff0d0afa
SHEPTUM Ha APYroi. Buel criekTpoB
BonnoBbie cBOMCTBA YyacTull. BoyHbI
. bubmuoreka [IOK
49 ne bpoitna. KopnyckyinspHao-

BOJIHOBOM ayanu3M. CHOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYXXACHHOC U3JTYUCHUC

50

OTKpbITHE paTUOaKTUBHOCTH. OTBITHI
Pesepdopna mo onpeneneHuo cocraBa

PaaOaKTUBHOI'O U3JIYyYCHUS

bubmmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CgroiicTBa anb(a-, 6eTa-, ramMmma-
n3iydeHus. Bnusnue
PaJIMOAKTUBHOCTH HA JKHUBHIC
OpPTraHHU3MBI

52

OTKpbITHE TPOTOHA U HEUTPOHA.
Nzotomnel. Anbda-pacmna.
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. 'amma-u3nyuenue

bubmuorexa [{OK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsI3U HyKJIOHOB B Si/Ip€.

S nepubie peakunu. SnepHsbiid
peaxtop. [Ipo6iieMsbl, MEpCIIEKTUBEI,
9KOJIOTUYECKUE ACIIEKTHI A1€PHOMI
SHEPTETUKU

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

54

DneMeHTapHbIe YacTullbl. OTKpBITHE
MO3UTPOHA. MeTO bl HAOTIOACHUS U

perucTpanuu 3JICMCHTAPHBIX YaCTHULI.

Kpyribiii cton «@yHaameHTaabHbIe
B3aumojeicTeus. EquHcTBO
(bu3nUecKoil KapTHUHBI MUPa»

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

55

3TaHI)I pa3131/1T1/1$[ aCTpOHOMI/II/I.
[IpuknagHOE 1 MEPOBO33PEHUYECKOE
3HAYEHUE aCTPOHOMHUHU. Bun
3B&3mHOTO HEOa. Co3BE3 U, IPKHE
3BE3/bI, IJIAHETHI, UX BUINMOEC
nBrokenne. CojlHeYHas cucreMa



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

56

Counure. ConHeuHast akTHBHOCTD.
NcTtounuk s3neprun CosHua U 3BE3]1

57

3BE3bI, X OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/bl TJIABHOU
MOCJIeI0BaTeIbHOCTH. BHyTpeHHEee
cTpoeHue 3B€31. CoBpeMEHHbIE
MIPEACTABJICHUS O IPOUCXOXKICHUU U
sBosroninu CosHITa U 3BE3]T

58

Muieunsii Iyt — Hama ['anakruka.
ITonoxxenne u npuxenue CosHLa B
l'anaktuke. I'anmaktuku. YEpHbie
JBIPBI B SIIPAxX TaJaKTUK

59

Bcenennas. Pas0Oeranue rajlakTuk.
Teopust bonbioro B3peiBa.
PenukroBoe uznyuenue.
MeraranakTuka

60

Hepemennsie mpo6iieMbl aCTpOHOMUUT

61

Kontposnbnas pabota « 31eMeHThI
aCTPOHOMUU U acTPOPHUIUKI»

62

Ob6o6matomuit ypok. Ponb ¢puzuku u
ACTPOHOMHUHU B IKOHOMHUYECKOM,
TEXHOJOIMYECKOM, COIMAIBHON 1
3TUYECKOM cepax IesaTeIbHOCTH
YyeJIoBeKa

63

O6o06maromuii ypok. Pois 1 MecTo
(bU3MKK ¥ aCTPOHOMUH B
COBPEMEHHOM Hay4YHOU KapTUHE MUPA

64

Ob6o6matomuii ypok. Ponb




¢buznyeckoii reopun B GOpMHUPOBAHUH
MIPEJICTaBICHUI 0 PU3NIECKON
KapTUHE MUpa

65

Oo6o06maromuii ypok. Mecto
(hM3UYECKON KapTUHBI MUPA B 00IIIEM
psly COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEACTABICHUI O IIPHPOJIE

66

Pe3epBHblii ypok. MarautHoe nouie.
DneKTpoMarHuTHasi UHAYKIUS

67

PesepBubiit ypok. Ontrka. OCHOBBI
CIeLMaJIbHON TEOPUU
OTHOCHUTEJIBHOCTU

68

Pesepnsiii ypok. KBanToBas Gpusuka.
DneMeHThl aCTPOHOMUU U
acTpoU3UKH

bubmmorexa [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO HACOB I10
[NPO'PAMME

68



https://m.edsoo.ru/ff0d1784




YUYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IUIAA YYEHUKA

METOAUYECKHUE MATEPHUAJIBI IJI1A YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET
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