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IMMOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo ¢usuke 0a30BOro ypoBHS Ha YpOBHE CpPETHETO OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUH U TpeOOBaHMI K pe3yibTaTaM
OCBOCHHSI OCHOBHOM 00pa3oBaTeiIbHON MporpaMMmsbl, npeactaBieHHbIX B OI'OC
COQO, a Takxke c¢ yuérom denepaibHON pabodeil mporpaMMbl BOCIUTAHUS U
KOHIICTIIIUK TIpernojiaBaHusl yuyeOHoro mnpeamera «Pusmka» B 00Opa3oBaTeIbHBIX
Opra’u3anusax Poccuniickon denepanun, pean3yronmx OCHOBHBIE
o0Opa3oBaTebHbIE MPOTPAMMBI.

CopepxkaHue mnporpaMMmbl 1O (QU3MKE HapaBieHO Ha (opmMupoBaHUe
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOydarommxcs 10-11 xmaccoB mpu
oOyuennu ux ¢usnke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JESTEIBHOCTHOTO
noaxoma. Ilporpamma mo ¢usmke coorBercTByeT TpeboBanusm PI'OC COO
MJIAHUPYEMBbIM JIMYHOCTHBIM, TPEAMETHBIM M METaNpPeIMETHBIM pe3yJibTaTaM
oOy4eHMs, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTh peaU3aIUU MEKIPEIMETHBIX
CBA3ed (U3HKKM C €CTECTBEHHO-HAy4YHbIMH YYE€OHBIMU TpenMeramu. B Hel
OTIPECTISAIOTCS OCHOBHBIE €M M3ydeHUs (U3MKH Ha ypOBHE CPEIHEro OOIIero
o0Opa3oBaHMsl, TUIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PH3UKU: JTUYHOCTHBIC,
MeTarpeIMETHbIC, IPEeIMETHBIE (Ha 0a30BOM YpOBHE).

[Iporpamma no pu3uke BKIIOYALT:

e TUIAHHPYEMBIE Pe3yIbTaThl OCBOEHUS Kypca (hu3uKu Ha 0a30BOM YPOBHE, B

TOM YHCJIE TTPEIMETHBIC PE3yIbTATHI MO ro/1aM 00yUeHUS;

e cojlepKaHue yueOHOTO mpeameTa « Pu3nKay 1mo rojgaM o0ydeHusl.

®dusrka Kak Hayka o HauOolsiee OOIIMX 3aKOHAX MPHUPOJIbI, BHICTYyMAas B
KauecTBe y4eOHOro MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHu# 00 okpyxkatoieM mupe. LLkompHBI Kype HU3HKH — CHCTEMOOOPa3yOInii
JUTSL €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUYECKUE 3aKOHBI
JeXaT B OCHOBE IMPOIIECCOB M SIBIICHUM, HW3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKMX 3HAHUWA  ONpeAessieT XapakTep U pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTUH B c(hepe IHEPreTUKH, TPAHCIIOPTa, OCBOCHHSI KOCMOCA,
MOJIYYEHUs] HOBBIX MATEPHAJIOB C 3aJaHHBIMH CBOMCTBaMHU U Apyrux. M3ydenue
(GU3MKK BHOCUT OCHOBHOM BKJag B (OPMHPOBAHHE E€CTECTBEHHO-HAYYHOU
KapTUHBI MUpa 00ydYaromuxcs, B (popMupoBaHUE yMEHUN MPUMEHSTh HAyYHBIN
METO/] TO3HAHUS TP BHITIOJIHEHUU UMU YYCOHBIX UCCIIECTOBAHUIA.

B ocHOBy Kkypca ¢u3WKH UISI YPOBHS CpeaHEro oOmero oOpa3oBaHUS
MOJIOKEH pAJl HUJIeH, KOTOphIE MOXKHO paccMaTpuBaTh KakK MPUHIUIIBI €ro
OCTPOECHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypcC SIBISETCA JIOTHUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3UKH.

Hoes cenmepanuzayuu. B cOOTBETCTBMM ¢ HEW maTepuall Kypca (Qusuku
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Bemymmm B Kypce siBIsieTcs
dbopMupoBaHUE MPEACTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTEpHUU, BEIECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanuzanus NOpeANoaraeT HCHOIb30BAHUE
T'YMaHUTAPHOTO TOTEHIMaIa (PU3NYECKON HAyKH, OCMBICICHUE CBSI3M Pa3BUTHUSA
bu3ukn ¢ pa3BuUTHEM O0OIIecTBa, a TakkKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMH MPOOIEMaMH.

Hoes  npuxnaonoti uanpaenennocmu. Kypc ¢Gu3ukm mpeamosaraer
3HAKOMCTBO C IIMPOKHAM KPYIOM TEXHHYECKHX M TEXHOJOTHUYECKHUX MPHUIIOKEHUMN
V3yYEHHBIX TEOPUU U 3aKOHOB.

Hoes sxonocuzayuu peamusyeTcss TOCPEJICTBOM BBEJCHUS DJIEMEHTOB
colepXaHus, TOCBSIIEHHBIX OSKOJOTUYECKUM IpoljeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a Takxke O0O0CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIOIIOIB30BAHUS U HKOJIOTHYECKOI 0€30MacHOCTH.

CrepKHEBBIMHU DJIEMEHTaMH Kypca (U3UMKU Ha YPOBHE CpEIHEro OOIIero
oOpazoBanus sBIAIOTCS (pusmyeckue teopuu (HopMHUpOBaHHE MPECTABICHUNA O
CTPYKTYpE TOCTPOCHUS (PU3HIECCKON TEOPHH, PO (GyHIaMEHTAIBHBIX 3aKOHOB U
MPUHIIMIIOB B  COBPEMEHHBIX MPEIACTABICHUSIX O IMPHUPOJE, TPaHUILAX
IIPUMEHUMOCTH TEOPUM, Uil OINMCAaHHUS ECTECTBEHHO-HAYUYHBIX SIBIICHUH W
IIPOIICCCOB).

CHUCTEMHO-/IESTEILHOCTHBIN TOAX0J B Kypce (PU3MKU peamusyeTcsl Mpexje
BCETO 3a CUET OpraHU3alMHA IKCIIEPUMEHTATBHOW ACATEIBPHOCTA OOYYarOIIHXCA.
st Ga3oBoro ypoBHSI Kypca (U3MKM — OTO HCHOJIb30BAHHE CHCTEMBbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpaTOpHBIX padorT,
KOTOpBIE B TIporpamMme mo (u3uke OObEIWHEHBI B OONIUH CHUCOK YUYEHHYECKHUX
IPaKTHUYECKUX padoT. BrlgeneHue B yka3aHHOM TepedHe J1abopaTOpHBIX padoT,
MPOBOJIUMBIX 11 KOHTPOJISI M  OLEHKH, OCYIIECTBISIETCS YYaCTHUKAMHU
00pa3oBaTeNbHOTO Tpollecca HUCXOMAsl M3 OCOOEHHOCTEH IUIaHUPOBAaHUSA U
ocHamieHust kabuHera Qusuku. Ilpu »>TOM obecneurBaeTCsi OBJIAJICHUE
00yJaroONMMHUC yYMEHUSMH TPOBOJUTH KOCBEHHBIC W3MEPCHHS, HCCIICIOBAHUS
3aBUCUMOCTEN (DU3WYECKUX BEIWYMH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
IIPEIIIOKEHHBIX TUIIOTES.

bosibiioe BHUMaHME yIEIs€TCs PELICHUIO PACUETHBIX M KAYECTBEHHBIX 3a/1a4.
[Ipu 3TOM 17151 pacU€THBIX 3a/1a4 IPUOPUTETOM SIBJISIFOTCS 3aJ1a4d C SIBHO 3aJaHHOU
(GbU3UYECKO MOJIENIbIO, TIO3BOJISIIOIIME TMPUMEHSATh M3YYEHHBIE 3aKOHbl U



3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U HMHTETpUpPYS 3HAHMS U3
pasHbIX paszaenoB. JJig KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUS HA
o0BsiICHEHHE TpPOTEeKaHUusd (U3MUYECKUX SIBICHUH M TPOIECCOB B OKpY)KAIOIIEH
KU3HU, TpeOyromue BbIOOpa (U3NYECKOM MOJEAM i1 CUTyalud MpaKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedoBanusimu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOeCledeHnI0 Y4eOHOro mpolecca 0a3oBbI ypOBEHb Kypca
¢bu3KKH Ha YpOBHE CpeHero oo1ero o0pa3oBaHus JOJDKEH U3Y4aThCs B YCIOBHSIX
IpEeIMETHOr0 KaOuHeTa (M3UKM WM B YCJIOBMSIX MHTEIPUPOBAHHOIO KaOMHETa
IPEIMETOB €CTECTBEHHO-HAY4YHOIro LuKiIa. B kabunere (u3uku JOMKHO OBITH
HE0OX0MMOe JTabopaTOpHOE OO0OpYJOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMmme mo (Pu3MKe YIeHHYECKUX MPAKTUYECKUX padOT U JEMOHCTPALIMOHHOE
obopymoBaHue.

JleMOHCTpallMoOHHOE  000pyAoBaHHE (OPMHUpPYETCS B COOTBETCTBHHM C
OPUHLMIIOM MHUHUMAJIbHOM JIOCTAaTOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
NEPEYUCIICHHBIX B TIporpamMmMe Mo (M3HKE KIIOYEBBIX JEMOHCTpAIUil MAJis
UCCIICIOBAaHMSI M3yYaeMbIX SIBICHMA ©  TPOIECCOB, OMIHUPUYECKHX U
(yHITaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaGopartopHoe o0OOpynOBaHME [UIsl YYEHUYECKMX MPAKTUYECKUX padoT
dopMupyeTcss B BUJIE TEMAaTUYECKUX KOMILIEKTOB M OOECIIEUMBAECTCS B pacuére
OIHOTO KOMIUJIEKTa Ha JABYX OOydJarommxcs. TeMaTH4YeCKHe KOMIUICKTHI
7a00paTOPHOTO OO0OPYMOBAaHMS JOKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
UCIOJIb30BaHUU aHAJIOIOBBIX M LM(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMM LIEJIAIMH U3y4€HUS (PU3KUKHU B 001IEM 00pa30BaHUHU SBIISIOTCS:

o (opMmupoBaHHE HWHTEpeca MU CTPEMJICHHS OOYYAIOIIUXCS K HAy4YHOMY
U3YYEHUIO MPUPOJbI, Pa3BUTUE HUX MHTEJUIEKTYalbHBIX M TBOPYECKHUX
COCOOHOCTEN;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe MO3HAaHUA U (POpMHUpPOBAHHE
MCCIIEJIOBATENLCKOTO OTHOIIICHHUS K OKPYKAIOIINM SBICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3ylbTaTa H3YYCHHS
OCHOB CTPOEHHS MaTepuu U (pyHAaMEHTAIbHBIX 3aKOHOB (PU3UKU;

e (opMHupoBaHHE YMEHUHA OOBSICHATH SBJICHUS C MCIOJIb30BAaHUEM
bu3nYECKUX 3HAHUIA U HAYYHBIX I0Ka3aTEIbCTB;

o (opMupoBaHHE TPEACTABICHUN O ponu (DU3UKU AN Pa3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTUH.

JlocTrkeHne 3TUX Lened 00ecreynBaeTCsl pelieHUeM CIEeIyIoIMMUX 3a1ad B

pouecce U3y4eHus Kypca GU3NKU Ha YpPOBHE CPEIHET0 00111ero 00pa3oBaHus:



e MpHUOOpETEHUE CUCTEMBl  3HAHUU 00 00mux (bU3nIECKuX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPUSIX, BKJTIOUAs MEXaHHUKY,
MOJIEKYJIIPHYIO (PU3UKY, 3JIEKTPOJWHAMHKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHuMe yMEHUN TPUMEHSATH TEOPETUUYECKUE 3HAHUS IS
OOBsACHCHHS (PU3NYECKWX SBICHUW B TIPUPOAE U IS TPHHITHSI
IIPAKTUYECKUX PEIICHUM B IOBCEAHEBHON KU3HU;

e OCBOCHHE CMOCOOOB pEUICHHUS pa3IUYHbIX 3a7a4 C SIBHO 3aJlaHHOM
bu3nueckoil MOJENbIO, 3a/]ad, MOJPa3yMEBAIOIIUX CAMOCTOSTEIHLHOE
co3nanue GU3NUECKOM MOJIENH, aJICKBAaTHOM YCIOBUSIM 3a]1a4H;

e TMOHMMaHUE (PUBUYECKUX OCHOB M MPHUHIMIOB JACHCTBUS TEXHUUYECKUX
YCTPOUCTB U TEXHOJOTMYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJIAJICHUE METOJAMHU CAaMOCTOSITEIBLHOIO IUJIAHUPOBAHUS U IPOBEICHUS
bu3MYeCKUX SKCIEPUMEHTOB, aHAIM3a W HMHTEpIpeTanuu UHbOopMaIuy,
onpeaeeHus] JOCTOBEPHOCTH MOTYYEHHOT O pe3yJIbTaTa;

e CO3JlaHUE YCJIOBHUU JIJIsi PA3BUTUS YMEHUN MPOEKTHO-UCCIIEIOBATEIIbCKOMH,
TBOPYECKOU JIEATEIIBHOCTH.

Ha wusyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE CpEIHEro OOIIEero
obpazoBanus orBoautcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEJIEINI0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipenmaraemeiii B mporpamMme 10 (U3MKE TepedeHb J1abopaTOpHBIX U
MPAKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JI€JaeT BBIOOD
MpPOBEICHUs J1A0OPATOPHBIX PAabOT U OMBITOB € YYETOM HMHAMBHUAYaJIbHBIX
0COOEHHOCTEH 00yUJarOIIMXCH.



COJEPXAHUE OBYUYEHUA
10 KVIACC

Paznen 1. @u3uka ¥ MeTOAbI HAYYHOI'0 IO3HAHUA

®usnka — Hayka o mnpuponae. HayuHble MeTOAbI MO3HAHUS OKPYKAKOIIETO
mupa. Ponp JKcnmepuMeHTa W TEOpUM B IIPOLIECCE ITO3HAHHUS IPUPOIBL
DKCHEpUMEHT B (PU3UKE.

MopenupoBanue (pU3MYECKUX ABJICHHU M TpoleccoB. HayuyHble THIOTE3BI.
®duznyeckre 3aKOHbI U TEOpUH. ['paHUIBl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpuHLMTO COOTBETCTBUA.

Pons u Mecro ¢uszuku B (HOPMUPOBAHUM COBPEMEHHOW HAy4YHOW KapTHHBI
MUpa, B IPAKTUYECKOU IEATETbHOCTH JIFOIEH.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE HN3MEPUTEIbHBIE MPUOOPHI, KOMITBIOTEPHBIC
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXaHWYECKOTO JBUXKCHMUS.
Cucrema otcuéra. TpaekTopus.

[lepemenienune, cKOpocTh (CpemHsisi CKOPOCTh, MTHOBEHHAas CKOPOCTb) U
YCKOPEHUE MaTepuajibHOW TOUKH, UX MPOEKIMU HA OCHU CUCTEMbl KOOpPJUHAT.
CoxeHue nmepeMene i U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE TMpsSMOIMHEHHOEe nBIKeHHe. I paduku
3aBUCHMOCTH KOOPJAHMHAT, CKOPOCTH, YCKOPEHHUs, IYTHU U NEPEMEUICHUS
MaTepUabHOW TOYKHA OT BPEMEHHU.

CBoOomHOE TazieHue. Y CKOpEHHE CBOOOTHOTO TTaICHUS.

KpuBonuneitHoe  aBmkeHue. [IBMKEHHME  MaTepHabHOM TOYKM IO
OKPY>KHOCTH C ITOCTOSTHHOM 110 MOJIYJIFO CKOPOCThIO. YTJI0Basi CKOPOCTb, JINHEMHAs
ckopoctb. [lepuon n yactora obpanieHus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: CHUIOMETD,
JIBI>KCHUE CHAPSIOB, IICMTHBIC U PEMEHHBIC TIepeavn.

Jlemoncmpayuu

Mogenbs cucteMbl OTCYETA, WILIFOCTPALUs KUHEMATHYECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

[IpeoOpazoBaHue IBUKEHUMN C UCTIOIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3pEeKEHHOM MPOCTPAHCTBE.



HaGntonenue aBukeHus Tena, OpOIIEHHOrO TMOJ YIJIOM K TOPU3OHTY U
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOTHOTO MaICHMUS.

Hanpasnenue ckopocTy pu ABUKEHUH MO OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamoptvle padbonvl

N3ydyeHne HEpaBHOMEPHOTO JBHXKEHHUS C LIEJIBIO ONPENCICHUS MIHOBEHHOMU
CKOpOCTH.

HccnenoBanne COOTHOLICHHS MEXAY NyTSAMH, MNPOWJICHHBIMUA TEJIOM 34
MOCJIEA0BATEIbHBIE PAaBHBIE MPOMEKYTKA BPEMEHU IPU PaBHOYCKOPEHHOM
JIBUKEHHUU C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydeHne IBUKEHUS [IapUKa B BI3KOU JKUIKOCTH.

W3yuyenune nBMKEHUS Tena, OPOIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  [amunes. IlepBeii  3akoH  Hbrorona.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipunuun cynepnosunuu cui. Bropou 3akon Herotona
JUIs MaTepUanbHON TOUKU. Tpetuit 3akoH HeroTOHA 17151 MaTEpUanbHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuna Tskectn. IlepBas kocMmuueckas
CKOpOCTBb.

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

Tpenue. Buasl Tpenus (mokosi, CKoiabxkeHus, kauenus). Cua tpenus. Cyxoe
TpeHue. Cuna TpeHUsI CKONBKEHUS U ciiia TpeHus mokos. KoaddumuenT tpenus.
Cuiia conpOTUBIIEHUS MPU IBU>)KEHUU TEJA B AKUJKOCTH WIIN Ta3e.

[TocTynarensHOE U BpallaTeIbHOE JIBHKEHHUE a0COIIOTHO TBEPOTO TeEa.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpaileHus. [lmedo cumbl. YcnoBus
paBHOBECUS TBEPJIOTO TeJIA.

TexHuyeckre yCTpPOMCTBA M MPAKTUUYECKOE NPUMEHEHUE: MOAIINITHUKH,
JBH>)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHME MHEPIUN.

CpaBHEHHE MACC B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akox HeroToHa.

N3mepenue cui.

CnoxeHnue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JAeopMaIiim.

HesecomocTts. Bec Tena npu ycKOpeHHOM OABEME U TTAJICHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VY cioBus paBHOBECHUs TBEPAOTO Teia. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopuvle padomul



N3yuyenue nBuxeHust Opycka 1o HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pPE3MHOBOM 00pasiie, OT X JeopMariuu.

HccnenoBanne yCiaoBUM paBHOBECHs TBEPAOrO TeEJd, HMEIOLIETO OCh
BpAalICHUS.

Tema 3. 3axkonvl coxpanenusn 6 mexanuke

NMnynbc MatepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOUEK.
NMnynec Cuiibl U M3MEHEHHME MMITYJIbCa TeNd. 3aKOH COXPAHEHUS HMILYJIbCA.
PeaktuBHOE nBUXKEHUE.

Pabota cuiibl. MOUTHOCTD CHUJTBI.

Kunerndeckass sHeprus MaTepHaqbHOM TOUYKH. Teopema 00 H3MEHEHHH
KMHETHUYECKOW SHEPTUMU.

[TorennumanbHas SHEPTUSL. [TorenuuanbpHas DHEPIUs YIIpyro
nedopmupoBaHHOM — mpyxkuHbl.  [loTeHnuanpHass dSHepruss Teida  BOJIU3U
MOBEPXHOCTH 3€MIIH.

[loreHuuanbHple W HENOTCHUUAIBHBIE  CHJIBIL. CBs3p  paboOTHI
HETMOTCHIHAIBHBIX CUJ C W3MEHEHHUEM MEXAHMYECKOW SHEPTUM CHUCTEMBI TEJ.
3aKOH COXpAaHEHUSI MEXAaHUYECKON SHEPIHUH.

Yapyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckne yCTpOWCTBA U IPAKTUYECKOE IPUMEHEHHE: BOLOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, IBHXKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

[lepexoa MOTEHIIMATLHOM SHEPTUN B KHHETHUECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopnvle padomul

N3yyenue abCOMIOTHO HEYNPYToro yjaapa ¢ MOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSHBIX MAATHUKOB.

HccnenoBanne cBS3U pabOTHI CHIIBI ¢ U3MEHCHHUEM MEXaHWYECKOW DHEPTUU
TeJIa Ha IPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MoJsiekyasipHast Gu3nKa 1 TePMOJAMHAMUKA
Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu
OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO-KMHETUUECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmxenue. Juddysus. Xapakrep IBHKEHUS U
B3aUMOJCUCTBUSA 4YacTUI[ BeElIeCTBA. MoOJAENM CTPOCHUS Ta30B, XUJIKOCTEU H
TBEPJIBIX TET U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojeneil. Macca u
pa3Mepbl MoJiekyi1. KonnuectBo BemiecTBa. [locTosiHHas ABoraapo.



TennoBoe paBHoBecue. Temmeparypa u €€ usMmepenue. lllkana Temneparyp
Lleabcus.

Mopens  upeampHOro raza. OCHOBHOE  ypaBHEHHME  MOJEKYJSPHO-
KUHETUYECKOW TEOpUH HUACAIBHOro raza. AOCOJIOTHas Temieparypa Kak mepa
CpPEHEW KHWHETHYECKOW DSHEpPruM TEIUIOBOrO MABMXKEHUS vactul rasa. Illkama
temneparyp KensBuna. I'azoBbie 3akoHbI. YpaBHeHne MenneneeBa—Kmanenpona.
3akoH [lanmprona. M3omnponeccsl B WACATLHOM Ta3e C MOCTOSIHHBIM KOJIMYECTBOM
BemiectBa. [ paduueckoe mpeacTaBiIeHHE H30MPOIECCOB: H30TEpMa, H30XO0Pa,
n3obapa.

TexHuuecKue yCTpOMCTBAa M IPAKTHUYECKOE IPHUMEHEHHME: TEPMOMETP,
OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JMCKPETHOE CTPOEHHE BellecTBa, (QoTorpaduu
MOJIEKYJI OPraHUYECKUX COECUHEHUN.

OmnbITel 110 1D Py3un KUAKOCTEH U ra30B.

Monens OpOyHOBCKOTO JBUKCHUSI.

Mogens onbita IlTepHa.

OneITsl, JOKa3bIBAIOIIINE CYyILIECTBOBAHME MEXMOJIEKYJIIPHOTO
B3aUMOJICUCTBHUS.

Mopaenp, HuIroCTprUpyronias IpUpoay AaBiICHUS Ia3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSHUS HJICaJbHOTO Tasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE Ha OCHOBE HM3MEPEHMM
00BbEMa KOMHATBI, TaBJICHHS U TEMIIEPATYpPhI BO3/1yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEKTy TapaMETPaMU COCTOSTHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmoauHaMuueckass cucreMa. BHYTpeHHSS dHEprus TEPMOAMHAMUYECKOU
CUCTEMBI U cioco0bl €€ n3MeHeHus. KonuuecTBo TerioTel U padoTta. BHyTpeHHss
HEPrus  OJAHOATOMHOIO  MJACAJbHOrOo  ra3a. Buael  Temionepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIMSI, U3JIydeHHE. Y IeJIbHAs TEIJIOEMKOCTh BEILECTBA.
Koan4ecTBO TEII0TH IPpH TEILIONEpe1aye.

[Tonsitue 006 ammabatHomM mporiecce. [lepBbIif 3aKOH TEPMOJWHAMUKH.
[IpumeHeHne mepBOro 3akOHa TEPMOJMHAMHMKHM K H3omporeccam. ['papuueckas
UHTepIpeTanus paboThl rasa.

Bropoii 3akon Tepmoaunamuki. HeoGpaTtumMocTh MpoiieccoB B MPUPO/IE.

TeroBele  MammHbl.  IIpyHIMOBI ~ JEWCTBUS — TEIUIOBBIX  MAILUH.
[IpeoOpazoBanus »HEpruM B TEIJIOBBIX MammHax. KoapduiumeHt mone3Horo



neictBug TemmoBol mamuHbl. [ukn KapHo u ero kosdduimeHT mojae3Horo
JNENUCTBUA. DKOJIIOTMYECKUE MPOOJIEMBI TEIIOIHEPTETUKH.

TexHuyeckre YCTPOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIBHUK, KOHIUITUOHED.

Jlemoncmpayuu

M3mMeHeHre BHYTPEHHEW HSHEpPruM Teja MPU COBEPIICHUU PaOOTHI: BBUIET
npoOku u3 OYTBUTIKM TIOJ JICUCTBHEM CXXATOTO BO3/IyXa, HarpeBaHue 3Qgupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUAECOAEMOHCTPALINS).

W3meHeHue BHYTpEHHEH SHEpTUH (TEMIIepaTyphl) Teja MpU TerIonepeaaye.

OneiT Mo anuabaTHOMY paCHIUPEHHIO BO3Ayxa (OMBIT € BO3AYIIHBIM
OTHHUBOM).

Mogenu napoBoil TypOUHBI, IBUTATEIISI BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEJIA.

Yyenuueckuii sxcnepumenm, 1abopamoptvle pabonul

N3mepenne yaenbHOl TEMI0EMKOCTH.

Tema 3. Azpecamnibie cocmoanus eeuyecmea. Pazosvie nepexoont

[TapooOpa3oBanue u KoHmeHcanus. Vcrmapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTENbHASA BIAXHOCTh BO3AyXa. HacellieHHBIM nap. YaenbHas TeIuioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYpPbl KUIICHHS OT JaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPOIHS CBOMCTB
kpuctaiuioB. Kuakune kpuctamwisl. CoBpeMmeHHblE Marepuainbl. [lmaBienue u
KpUCTaUIA3aIus. Y AelbHas TeIioTa miasieHus. Cyommmarus.

YpaBHeHuUe TerIoBoro OagaHca.

TexHu4yeckre yCTpOICTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUU MOJYyUYEHHUS] COBPEMEHHBIX MaTEpUaOB, B
TOM YHUCJIE HAHOMATEPHaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoIICTBa HACHILLIEHHBIX TAPOB.

Kunenue npy moHW>KEHHOM JIaBJICHUU.

CrocoOb1 M3MEpPEHUS BIAYKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTAILUTMYECKOTO BEIlIECTRA.

JleMOHCTpanusi KpUCTasioB.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabonvl

N3mepenre 0THOCUTEIBLHON BIIa)KHOCTU BO3/yXa.

Pa3znen 4. JinekTrpoauHaMuKa
Tema 1. Inekmpocmamuka



ONeKTpu3alus Tell. OIEKTpUYECKWil 3apsia. JlBa BuAa 3IEKTPUUYECKUX
3apsiioB. [IpOBOJHUKHM, AUANEKTPUKU U TOJYNPOBOJHUKH. 3aKOH COXPaHECHUS
JJIEKTPUYECKOTO 3apsia.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuyHslil 3ieKTpuuecKuil 3apsi.
OnekTpuueckoe mnone. Hanpsok€HHOCTh  anekTpuueckoro mnodsa.  [IpuHuun
CYNEPHO3ULIMM AIEKTPUUECKUX Mojed. JIMHUM HanpspKEHHOCTH AJEKTPUYECKOTO
IOJISL.

Pabota cun snextpoctaTuaeckoro mous. [lorennnan. PasHOCTh MOTEHIIMATIOB.
[IpoBOOHUKN W JHUAJEKTPUKHA B BJIEKTPOCTATHUECKOM Tone. [luanexkrpuueckas
MPOHUIIAEMOCTb.

DnekTpoéMKOoCcTh. KonaeHcaTop. DIeKTPOEMKOCTh IIJIOCKOTO KOHJICHCATOPA.
DHeprus 3apsyKEHHOTO KOHJAEHCATOpA.

TexHu4yecknue yCTpOMCTBA M MNPAKTUYECKOE MPUMEHEHHE: SIIEKTPOCKOII,
DIIEKTPOMETP, dDJEKTPOCTaTHUECKas 3allluTa, 3a3€MJICHHE JJIEKTPONpPUOOPOB,
KOH/JICHCATOp, KOMMUPOBAJIbHBIN anmnapar, CTPyHHbINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLINI TEUCTBUS DJIEKTPOMETPA.

B3anmoneiicTBrE HA3IEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEL.

[IpoBOAHUKH B JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3aIUTA.

JIMPAEKTPUKH B 3JIEKTPOCTATUUECKOM MOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOrO KOHAEHCAaTopa OT IUIOIIAAH
IJIACTUH, PACCTOSHUS MEXAY HUMU U IUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOTO KOHJAEHCATOpA.

Yuenuueckuii sxcnepumenm, 1abopamopnvle padomul

N3mepenne 31eKTpOEMKOCTH KOHJIEHCATOpa.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKU TOK. YCJIOBUSA CYIIECTBOBAHHUS AJIEKTPUYECKOTO TOKAa.
Nctounuku Toka. Cuna Toka. [IoCTOAHHBIN TOK.

Hanpsixenue. 3akon OMa i1 yyacTKa LEnu.

DJIEKTPUYECKOE COMPOTUBIICHUE. YEIbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaJLIEIbHOE, CMEIIAHHOE COEITUHEHUE TPOBOIHUKOB.

PaGora »snextpuueckoro Toka. 3akoH JDxoyms—Jlenna. MomrHOCTD
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBMKYIIAasi CUJa M BHYTPEHHEE COINPOTUBIICHUE MCTOYHUKA TOKA.
3axon Oma 151 TOJTHOM (3aMKHYTOM) iieKTpruueckoi nenu. Koporkoe 3aMbikaHUeE.

DJIEKTpOHHAs  MPOBOAUMOCTh  TBEPIBIX  METAUIOB.  3aBUCHUMOCTD
CONPOTUBJICHUS METALIOB OT TeMIieparypbl. CBEpXIIPOBOAUMOCTD.



DNEeKTpUYECKHUNA TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[1omynpoBOIHUKMY. CobcTBeHHass ¥ TpPUMECHas  MPOBOJUMOCTD
NOJIyIpOBOJHUKOB. CBoiicTBa p—n-nepexojia. [1oiynpoBoJHUKOBBIE TPUOOPBHI.

ONEeKTpUYEeCKHd TOK B  pAacTBOpax M paciulaBaX  dAJIEKTPOJMUTOB.
DIEKTPONIUTHYECKAS] TUCCOLUALUS. DIIEKTPOJIN3.

OJIeKTpUYeCKH TOK B ra3zax. CaMOCTOATENBbHBIA M HECAMOCTOSITENbHBIN
pazpsaa. Monuus. [1nazma.

TexHuyecknue yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIEPMETD,
BOJIbTMETP, PEOCTAaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTeibHbIe MPUOOPHI,
3JIEKTPOOCBETUTENBbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN JTHO,
TEPMUCTOPBI U POTOPEZUCTOPHI, MOTYTIPOBOJHUKOBBIN THOJ, rajbBaHUKA.

Jlemoncmpayuu

W3mepeHne CHITbl TOKA U HANIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJIICHHS] LHAJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUJIOLAIH TTONIEPEYHOI0 CEYEHMs U MaTepuaa.

CMemaHHoe COeTMHEHNE TPOBOJHUKOB.

[IpsMoe wW3MepeHHne dIEKTPOABMXKYIIEeH CWibl. KOpoTkoe 3ambIKaHHE
rajbBaHUYECKOI0 2JIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTE IEKTPOIUTOB.

W ckpoBoii paspsa M IPOBOJIUMOCTb BO3IyXa.

OHOCTOPOHHSS TPOBOUMOCTD THOJIA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

M3ydeHne cMemaHHOro COeIUHEHUS PEZUCTOPOB.

N3mepenne 37IeKTPOABUKYIIEH CUJIbI UCTOYHMKA TOKAa M €r0 BHYTPEHHETO
CONIPOTHUBJICHUS.

Habmronenue snextponusa.

MesxknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHsa B 10 kiacce OCyIIECTBISETCS C
YYETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MAaTeMaTHKH,
OMONOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUU.

Mesicnpeomemnvle nousimusi, CBA3aHHbIE C U3YYEHHEM METOJOB HAyYHOTrO
NO3HAHUS: SBJICHHE, HAy4HbIH (hakT, runoresa, (Qumueckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOAEHUE, SKCIEPUMEHT, MOJEIUPOBAHNE, MOJIEIb, U3BMEPEHUE.

Mamemamuxka: pelleHWEe CUCTEMBbl ypaBHEHUM, JUHEWHas (yHKIMS,
napabosa, runepooia, ux rpauku U CBONCTBA, TPUTOHOMETpUYECKUE (DYHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX IIPOCKLIUU HA OCH KOOPAUHAT, CJI0KEHUE BEKTOPOB.



buonoeusa: mexannueckoe JABUKEHUE B KUBOHM mpupoje, nuddysus, ocMoc,
TEIJI000MEH KMBBIX OPTraHU3MOB (BUIbI TEIUIONEPENAYH, TEIJIOBOE PABHOBECHUE),
AIEKTPUYECKUE SBIICHUS B KUBOU MIPUPOJIE.

Xumus: JUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAS. Macca, TEIIOBbIE CBOMCTBA TBEPBIX TEJ, )KUJIKOCTEN U Ta30B,
DIIEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOJIMTUYECKAS  JUCCOLMALNSA,
rajabBaHUKA.

l'eocpaghus: B1aXXHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE ABUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4E€T TpPEHUS B TEXHUKE, MOJAIIWIHUKHA, HCHOJIb30BAHHE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPYIrHE), JIBUraTteilb BHYTPEHHEIO
CropaHus, mapoBas TypOuHa, OBITOBOI XOJOAUIBHUK, KOHAUIIMOHED, TEXHOIOTUN
IIOJIyYEHHsSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOIPHOOpOB,
KCEPOKC, CTPYWHBIN MIPUHTED, ANEKTPOHArPEBATEIbHbBIC pUOOPBHI,
AIIEKTPOOCBETUTEIBHBIE TPUOOPHI, rabBaHUKA.

11 KUIACC

Paznen 4. DiaekTpoaMHAMMKA

Tema 3. Macnummnoe none. IneKmpomMazHUmMHAA UHOYKYUSA

[TocTosiHHbIE ~ MarHuThl.  B3auMoaeHCTBHE  IOCTOSSHHBIX ~ MAarHUTOB.
MarnutHoe mnone. Bexkrop marHuTHOM wuHAYKUMH. [IpuHIMD cyneprno3unuu
MarHUTHBIX ToJiek. JIMHMKM MarHuTHOM WHAYKIUU. KapTuHa JMHUN MarHUTHOU
MHIYKIIAU MOJISI TOCTOSIHHBIX MarHUTOB.

MarauTHoe 1O0Jie TPOBOJHMKA C TOKOM. KapThHa IMHUNA MHAYKIUA
MAarHUTHOTO TOJIS JUJIMHHOTO MPSIMOTO IMPOBOJHHMKA M 3aMKHYTOT'O KOJIBLIEBOTO
IIPOBOJHUKA, KaTyIIKHA ¢ TOKOM. OnbIT Opcrena. BzanmonencTBre NpoBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJIb U HallpaBIICHUE.

Cuia Jlopenua, €€ MOlyJib ¥ HanpaBiieHUE. JIBUKEHHE 3apSyKEHHON YaCTHUIbI
B OJIHOPOJHOM MarHuTHOM mose. Pabora cuiel Jlopenna.

SIBeHne DJIEKTpOMArHMTHOM HMHAYKIUU. [IOTOK BeKTOpa MarHUTHOM
WHOYKIAHA. OJEKTPOABIKYIAS CWia HHAYKIUM. 3aKOH AJIEKTPOMAarHUTHOU
nHaykuu dapanest.

BuxpeBoe 35ekTpuuecKkoe IoJe. IJIEKTPOABMKYIIAs CHJIA WHAYKIAH B
MIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJTHOPOJHOM MAarHUTHOM MOJIE.

[TpaBuno Jlenua.



NHAYKTUBHOCTh. SIBJE€HHME CAMOMHIYKIMU. OJCKTPOABIKYILAS CHJa
CaMOUHIYKIIUU.

DHeprusi MArHUTHOTO TOJISI KATYIIKA C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuueckne yCTpOWCTBA M IPAKTHYECKOE MPUMEHCHUE: ITOCTOSIHHBIE
MArHUThI, 3JEKTPOMArHUTHI, JJIEKTPOJBUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHI, UHIYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHUE JIEKTPOHHOTO ITy4YKa MAarHUTHBIM TTOJIEM.

JIvHUY MHIYKUUW MAarHATHOTO TOJIS.

B3anmonenicTBue IByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlenctBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBneHue 3eKTpOMarHuTHOM UHYKIHH.

[TpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJBUKYIIEH CHJIBI MHIYKIUH OT CKOPOCTH M3MEHEHUSA
MarHUTHOT'O ITOTOKA.

SIBneHne CaMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, rabopamoptvle pabomol

N3ydyeHne MarHuTHOTO OISl KATYIIKH C TOKOM.

HccnenoBanne AeHCTBUA MOCTOSTHHOTO MAarHUTa HAa PaMKy C TOKOM.

HccnenoBanue ABICHUSA 3JIEKTPOMArHUTHOW UHTYKIIHH.

Paspnen S. KosieOanusi u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUmMHbLE KONEOAHUA

KoneGatenbnas  cucrema.  CBOOOAHBIE  MEXaHMYECKHE  KOJEOAHMS.
["apmonunyeckue konebanus. [lepuon, vacrtora, amrummryga u (aza xoseOaHUI.
[IpyXVHHBIN MassTHUK. MareMaTu4eCKUl MasiTHUK. YPaBHEHHE TapMOHUYECKUX
koneOanuii. [IpeBpaiienue sHeprur Npu rapMOHNYECKUX KOJIeOaHMSX.

Konebarenpubiii  koHTYp. CBOOOIHBIE AIEKTPOMATrHUTHBIC KOJICOaHUS B
UJCATFHOM KOJEeOaTeIbHOM KOHTYpE. AHAJIOTUS MEXIy MEXaHHYECKUMH U
AJIEKTPOMAarHUTHEIMU KoJiebanusimu. dopmyna TomcoHa. 3akoH coxpaHEHUs
DHEPTUU B UJCATHHOM KOJIeOATEIbHOM KOHTYDE.

[IpencraBienue o 3aTyxarouux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
kosneOanusi. Pezonanc. BoIHy X I€HHBIE 3JIEKTPOMAarHUTHEBIE KOJICOAHMS.

[lepemennplii TOK. CHHYCOMAAIBHBIM NEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYIHO€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIPSKEHHUSL.



Tpanchopmarop. IlponsBoacTso, nepegadya U MOTPEOICHUE AIEKTPUUECKON
HHEPrur. DKOJOTHUYECKHE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KynbTypa
MCIIOJIb30BaHUS JIEKTPOIHEPTUU B MIOBCETHEBHOM KU3HHU.

TexHUYEeCKUE YCTPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: AIIEKTPUYECKUI
3BOHOK, T€HEPATOp NEPEMEHHOIO TOKA, TMHUU JIEKTpOnepe1ay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOATENbHOW CHUCTEMBI (TIPY>KUHHBIM WU
MaTEeMaTUYECKU MASITHHK).

HaGmtonenue 3atyxaronux KojieOaHui.

HccnenoBanrie CBOMCTB BBIHYXICHHBIX KOJICOAHUIM.

HaOmronenue pe3oHaHca.

CB0OOHBIE AIIEKTPOMATrHUTHBIC KOJIEOaHusI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANIPSDKEHHSI OT BPEMEHM) IS
3JIEKTPOMATrHUTHBIX KOJICOAHUH.

Pe3sonanc mnpu MoOCIENOBATENIBHOM COEIMHEHUM PE3UCTOPA, KATYyLIKH
UHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb IMHUY 3JIEKTPONEpeaayn.

Yyenuueckuii sxcnepumenm, 1abopamoptvle pabonvl

HccnenoBaHue 3aBUCUMOCTH MEpUOJIa MajbIX KoieOaHUM Ipy3a Ha HUTH OT
JUIMHBI HUTU U MacChl Ipy3a.

HccnenoBanre MEPEMEHHOTO0 TOKa B LENM W3 IMOCIEAOBATEIBHO
COEITMHEHHBIX KOH/ICHCATOPA, KaTYIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMAZHUNHbIE 6OJIHbL

MexaHnudeckrue BOJIHBI, YyCJIOBHS pacnpoctpaHeHus. llepuon. Ckopocth
pacnpocTpaHeHUss M JIMHA BOJHBL [lomepedHble W MPOAONBHBIE BOJIHBI.
HNuTtepdepenuus u nuPppakuus MEXaHUIECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

OJNIEKTPOMAarHUTHBIC BOJIHBI. Y CJIIOBHSI U3JIyYEHHUsI DJIEKTPOMAarHUTHBIX BOJIH.
B3anmnas opuenrtanus BektopoB E, B, V B anexkrpomarautHon BoiHe. CBOMCTBA
AJIEKTPOMATHUTHBIX BOJIH: OTPa)K€HUE, MPETOMIICHHE, MOJsApUu3aus, Judpakiuus,
uHTeppepeHus. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 3JIEKTPOMarHUTHBIX BOJIH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI pagUOCBA3U U TeNEBUACHUA. Panqronokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKArOIIEH Cpeibl.

TexHU4ecKHue YCTPOMCTBA M MNPAKTUUYECKOE IPHUMEHEHHUE: MY3bIKAJIBHBIE
UHCTPYMEHTHI, YJIbTPAa3BYKOBasl IMAarHOCTHKAa B TEXHHKE M MEIHLMHE, pajaap,
paaronpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu



OOpazoBaHue U paCpPOCTPAHEHUE MONEPEUYHBIX U MPOIOJIbHBIX BOJIH.

Koneomromeecs T€10 Kak MCTOYHHK 3BYKa.

HabGnronenue orpaxeHus: ¥ NpeJoOMIICHHS] MEXaHUYECKHUX BOJIH.

Ha6monenue nnrepdepeHuny u AMPpakiiui MEXaHUUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HabGnrogenue cBsI3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYIOW M
4acTOTOM KoneOaHuH.

HccenmenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, IPEIIOMIICHHE,
noJsipu3anus, 1udpakuus, THTepEepeHLUsL.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. I[IpsmMoiMHENWHOE pacHpoOCTpaHEHUWE CBETa B
ogHopoaHo cpeae. JIyu cBera. ToueuHblii HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHne n3o00paxkeHui B
IUIOCKOM 3€pKaie.

[Tpenomiienue cBeTa. 3aKOHBI IIPEIOMIICHUS CBeTa. AOCONIOTHBIN NTOKa3aTeNb
npenowiieHus. llonmHoe BHyTpeHHee oTpaxeHue. IIpenenpHbId yroa MOJHOIO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus cseta. CiioxkHbIi cocTaB Oenoro ceera. LIBerT.

CoOupatone M pacceuBaromipe JuH3bl. ToHkas JswmH3a. DokycHoe
paccTosiHME W ONTHYEeCKas cujia TOHKOW JuH3bl. [locTpoeHue m3zoOpaxeHuil B
coOMparolMX U pacceuBarolUX JuH3axX. DopMysia TOHKOW JUH3BI. Y BEJIHYEHUE,
JaBAEMOE JINH30M.

[Ipenesnbl NpUMEHMMOCTH T€OMETPUYECKON ONTHKHU.

BonnoBas ontuka. WHrepdepenuus cBera. KorepeHTHblE HCTOYHMKH.
YcnoBuss HaOMIOACHWS MaKCHMyMOB W MHHUMYMOB B HHTEpPEpPEHIIMOHHON
KapTHHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX HICTOYHHKOB.

Hudpakus cseta. [udpakuumonHas pemérka. YciaoBue HaOMIOACHUA
[JIABHBIX ~MAaKCUMyMOB IIpM IIaJICHUM MOHOXPOMATHYECKOIO CBETa HA
TU(PPaKIUOHHYIO PEIIETKY.

[Tongapuszanus ceera.

TexHUUecKrue YCTPONCTBA M MPAKTUYECKOE NPUMEHEHHWE: OYKH, JIyNa,
¢oroanmnapaT, NPOEKIMOHHBIN ammapaT, MHUKpPOCKOIN, TEJIECKOIN, BOJIOKOHHAs
OINTHKA, TUPPAKIIUOHHAS PEIIETKA, MOISPOUI.

Jlemoncmpayuu

[IpsiMoNIMHEHOE PACTIPOCTPAHEHHE, OTPAXKEHUE U MPEIOMIICHUE CBETA.
OnTuueckue npuOOpsI.

[TosHOE BHYyTpEeHHEE OTpakeHHe. MoJeslb CBETOBOA.

HccnenoBanue cBONCTB N300pakeHUM B JIMH3aX.

Mopnenu MUKpOCKOTa, TEJIECKONA.



HaGnronenue nntepdepeninu cpera.

Hab6mronenune nudpaxiuu ceera.

HaOmronenue nucnepcuu cBera.

[TonydyeHue cexTpa ¢ MOMOIIbIO TPU3MBI.

[TonydyeHue cekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIIETKY.
Habmronenue momnsipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopuvie pabomul
W3mepenne mokaszaress MpeIoMIICHHs CTEKIIa.
HccnenoBanue cBOMCTB M300paKeHUH B JTMH3AX.
HaGmronenue aucnepcuu cBera.

Pa3znesn 6. OcHOBBI CHIEHUAIBHON TEOPHUH OTHOCUTEILHOCTH

['panunbl  TPUMEHMMOCTHM  KJIacCMYecKoM  mexanuku.  [locTynartsl
CIICIMAJIBHOM TEOPUM OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTb MOJIYJISI CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU M COKpPAIlCHHE
JUTUHBI.

DHEPrust U UMITYJIbC PEIATUBUCTCKON YaCTULBI.

CBs13b Macchl ¢ DHEPruel U UMITYJIbCOM PEISTUBUCTCKONW YaCTHULIBI. JHEPTHs
IIOKOS.

Pazgen 7. KanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. ®opmyna [lnanka cBsizu sHeprun GOTOHA C €T0 YACTOTON. DHEPTHUs
U UMITYJIbC (POTOHA.

OtkpeiTre u uccinenoBanue Gororddexra. Onwitel A. I'. CTosneroBa. 3aKOHBI
doroaddekra. YpasHenune DiHmTelHa g Porodddekrta. «KpacHas rpanuia»
dotordexkra.

JaBnenune ceera. OnpiThl 1. H. JIebenena.

XUMHUYECKOE ICUCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE NpPUMEHEHHE: (HOTOIIIEMEHT,
dboTomaTYMK, CoTHEUHast OaTapes, CBETOANO/I.

Jlemoncmpayuu

®doTor(pheKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeTHEro GoTodddekra.

CBeTonuo.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma



Mopnens aroma Tomcona. OmbiTel Pe3depdopaa mo paccessHMIO o -4acTHIL.
[Inmanerapnas Mojmens aroma. lloctynmater bopa. N3nydyenue u morjomnieHue
(GOTOHOB MpU MEPEXO/I€ aTOMa C OAHOrO YpPOBHSA SHEPruu Ha JApyrou. Buasl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTHH aTOMa BOAOPO/A.

BonHoBble cBoiicTBa yactull. Bonuel ne bpoiina. KopnyckynsspHo-BoaHOBOM
JyaJIn3M.

CHIOHTaHHOE U BBIHYKJICHHOE U31yYCHHE.

TexHu4yeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: CIEKTPAJIbHBIN
aHayu3 (CIEKTPOCKOI), Ja3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Mopens oneita Pesepdopra.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue TMHeHYaThIX CIIEKTPOB U3ITYUYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamoptsle padbonivl

HaGmroienue TMHe4aToro cnekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKa3bIBAIOIIME CIIOKHOCTh CTpOeHMS sapa. OTKpbITHE
paanoaktuBHOCTH.  OmnbiTel  Pesepdopma 1o ompeneseHuro  cocTasa
paavoakTuBHOrO wu3nydyeHus. CBoiictBa anb(da-, Oera-, raMma-u3IydeHHUs.
BnnsiHre paguoakTHBHOCTH HA KUBBIE OPTAHU3MBI.

OTtkpeiTHE TIpoTOHAa M HeWlTpoHa. HykionHas monens siapa I'eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe uncio sijpa. M30Torsbl.

Anbda-pacnaa. ONEKTpPOHHBIH M TO3UTPOHHBIM Oeta-pacnan. ['amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO PacIaia.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cumbl. JleekT maccl siapa.

S nepHble peakuuu. Jlenenue u CUHTE3 sA€p.

Anepubiit peaktop. TepmosepHsiii cunTe3. [IpoGnembl M MEpPCHEKTUBBI
SIIEPHON SHEPrETUKHU. DKOJIOTUUYECKNE ACTIEKTHI IAEPHON IHEPTETHKH.

DnieMeHTapHble YacTUIbl. OTKPBITUE MO3UTPOHA.

Mertonbl HaOJIIOAEHHS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHII.

dynaameHTanbHble B3auMoaeicTBUA. EQMHCTBO (hr3HuecKoi KapTUHBI MUpa.

TexHuyeckue yCcTpoWCTBa U IPAKTHUYECKOE IIPUMEHEHHUE: T03UMETp, Kamepa
Buuibcona, siaepHblil peakTop, aToMHasi ooMoa.

Jlemoncmpayuu

CuéTYrK MOHU3NPYIOIINX YaCTHULL.

Yuenuueckuii sxcnepumenm, 1abopamopuvle pabonul
HccnenoBanrie TpeKOB 4acTHIL (110 TOTOBLIM GoTorpadusim).



Pa3zgen 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPU3MKH

Otansl pa3BUTHA acTpoHOMUU. [IpuKknagHOEe 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMUH.

Bun 3Bé3mnoro Heba. Co3Be3ausi, sipkue 3BE3/bI, TUIAHETHI, WX BHIAUMOE
JBH)KCHUE.

Conneynas cucrema.

Comune. ConHeuHast akTHMBHOCTh. McTtounuk sHeprun ConHUA W 3BE3N.
3BE3ABI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CIEKTpPaJIbHBIM KJIacc —
CBETUMOCTB». 3BE3/bI TJIaBHOW MOCIIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» Uil 3BE3] TJIABHOM IOCJIENOBATEIBHOCTU. BHYTpEeHHEE CTpoeHue
3B€31. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U dBoIonuu CoyiHIa n
3BE3/. DTambl )KU3HU 3BE3].

Muneunsiii [Iyte — nama [Nanaktuka. Ilonoxenune u naBwxeHue CoiHUA B
[Namaktuke. Tunel ranaktuk. PaguoranakTuky u kBazapbl. YEpHBIE ABIPHI B sApax
raJaKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ma. Pazberanve rajakTuk.
Teopus bonpmioro B3peiBa. PETMKTOBOE U3ITydEeHHE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTpPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HUCMOJIB30BAHUEM KOMITHIOTEPHBIX
TIPWIOKEHUHN TS ONIPEIeTICHUS TTOJOKEHUS HeOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11s CeBEpHOro Noymapus U ipKue 3BE3/bI.

HabGmtonenus B Teneckon Jlynsl, minanet, Mieunoro Ilytu.

O0o01maronee NOBTOPpEeHUE

Ponpr ¢u3uku W acTpOHOMUM B DKOHOMHUYECKOM, TEXHOJIOTHUYECKOM,
COIIMAJIBHON M 3TUYECKOM cepax esaTeIbHOCTH YeJI0BEKa, pOJib U MECTO (HU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHOW KapTHUHE MUPA, pOJib (PU3UUECKON Teopuun
B (GOpPMHpPOBAHWM TIPEACTABICHUA O (HUINICCKON KapTHHE MHpA, MECTO
(bU3MYECKON KapTUHBI MUpa B OOIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUI O PUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHsa B 11 kiacce oCyiiecTBIsieTCs C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3€M C KypCcaMH MaTE€MaTHKH,
Owosoruu, XuMuH, reorpaduy U TEXHOJIOTHH.

Meocnpeomemuvle nonsmusi, CBSI3aHHBIE C HU3YyYEHHEM METOJIOB HAY4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (uanmyeckas BEIUMYMHA, 3aKOH,
Teopus, HaOIIOJCHUE, SKCIIEPUMEHT, MOJICITUPOBAHUE, MOJIEIIb, U3MEPEHUE.



Mamemamuka: pemieHUE CHUCTEMbl YpPAaBHEHMH, TPUTOHOMETPUYECKHUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJECTBO, BEKTOPHl W MX IMPOEKIIMH HAa OCH KOOPJWHAT, CJIOKEHHE BEKTOPOB,
MIPOM3BOJIHBIE DJIEMEHTAPHBIX (YHKIMH, MPU3HAKK IOJ00HMS TPEYTroJbHUKOB,
OTIPEICJICHHE TUIOMIATU TIIOCKUX (GUTYP B 00BEMA TEIL.

buonocusn: »nexkTpudeckue SBICHUS B KUBOW MpUpPOJE, KoJjieOaTelbHbIC
JBWKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOW MPUPOJIE, IEUCTBUE
paaualuy Ha >KUBbIE OpTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAIINUECKAsI CTPYKTypa TBEPBIX
TeJI, MEXaHW3Mbl 00pa30BaHUs KPUCTAUIMUECKON PEIIETKH, CIIEKTPAIbHBIN aHAIH3.

l'eocpaghusi:  marHuTHBIE TIONIOCA 3€MJIM, 3aJIeKU MATrHUTHBIX — PY/,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPECKa3aHUE 3EMIICTPSICCHUM.

Texnonocua: IJHWHUAWA DIIEKTPOIEpENAd, TEHEPATOpP IMEPEMEHHOr0 TOKa,
AJIEKTPOJIBUTATENb, WHAYKIIMOHHAS II€Yb, pajap, paauonpuUEMHUK, TEJIEBU30D,
anteHHa, TeiaedoH, CBY-meub, NMpPOEKIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
CoJIHEYHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJIHET'O OBIIIEI'O OBPA3OBAHU A

OcBoenne ydeOHOro mpenMera «@Du3nMKa» HA YPOBHE CPEIHEr0 OOIIETro
oOpazoBanusi (0a30BbIN YPOBEHB) JIOJDKHO OOECIEYUTH JTOCTHKEHHUE CIEIYIOIINX
JMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE Pe3ybTaThl OCBOCHHS yueOHOro mpeamera «Du3nkay J0HKHBI
OTpaXkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaroIMXCSI PYKOBOJCTBOBATHCA
copMUpPOBaHHOW BHYTPEHHEH NO3UIMEN JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAlLIUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJCHHH, COOTBETCTBYIOIIMX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0O0IIeCcTBa, PAaCHIUMPEHUE KU3HEHHOTO
ONBITA U OMbITA EITEIBHOCTH B MPOIECCE PEa3allMi OCHOBHBIX HAIpPaBJICHUMN
BOCIUTATEIIbHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMK 00YYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUICKOTO OOIIECTBA;

NPUHATHE  TPAJULIMOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPAaTUYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEpPECAX TPAXIAHCKOIO
o0111ecTBa, y4acTBOBAaTh B CAMOYIIPABICHUHN B 00pa30BaTeIbHON OpraHU3allnu;

YMEHUE B3aUMOJEHUCTBOBATH C COUUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X (QYHKITUSAMH 1 Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJOHTEPCKOMN AEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hopMUPOBAHHOCTh POCCUNUCKON IPaKIaHCKOW UJIEHTUYHOCTH, TaTPUOTU3MA;

LICHHOCTHOE OTHOILIEHUE K TIOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHMKECHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKH U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMUS, STUYECKOTO TTOBEIACHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallUI0 W TMPUHUMATh OCO3HAHHBIC PELICHUS,
OPUEHTHUPYSCh Ha MOPAJIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIIEC B
JESATEIIbHOCTU YYEHOTO;

OCO3HAHME JINYHOTO BKJIAJIa B MOCTPOEHUE YCTOMUMBOTO Oy ayIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOLIEHHWE K MUPY, BKIIFOUYasl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
IpUCYLIEro (pU3NYECKON HAYyKE;



5) Tpy10BOT0 BOCTIMTAHMSI:

MHTEpPEC K Pa3IMYHbIM cdepam npodhecCHuOHANbHOU IeATEIbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBIN BBIOOD
Oyay1uieil npodeccuu U peaan3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE IJIaHbI;

TOTOBHOCTBh M CIIOCOOHOCTh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu
(U3HKY HA IPOTSKEHUU BCEU KU3HH;

6) 3K0JI0rN4eCKOro BOCIIMTAHUSA:

c(OpPMHUPOBAHHOCTh HKOJIOTMUYECKON KYJIbTYphl, OCO3HAHHE TI00aIHHOTO
Xapakrepa SKOJIOIMUECKUX Mpodiem;

IUIAHUPOBAHKE U OCYILECTBIICHUE JEHCTBUI B OKPYKaIOLIEH Cpelle Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOTO PAa3BUTHSI YEIIOBEUECTBA;

pacUIMpEeHHE OMbITa JIEATEIbHOCTH SKOJOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUU TI0 (PU3HKE;

7) HEHHOCTH HAYYHOTI'0 NIO3HAHMA:

c(OpPMUPOBAHHOCT MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKHU;

OCO3HaHUE LIEHHOCTM HAYYHOW JAESTENbHOCTH, TOTOBHOCTH B MPOLECCE
U3ydeHUss  (QU3MKM  OCYHIECTBJIATh  NPOEKTHYIO U HCCIIEJOBATEIbCKYIO
NEeATENbHOCTh HHINBUIYAIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBePCAJIbHbIE YUeOHbIe AelicTBUSA
Ba3oBble Jioruyeckue JaeiicTBUS:
CaMOCTOSITENIbHO  (hOpMyNIHpOBaTH W aKTyaJU3WpoBaTh  Mpodiemy,
paccMmaTpuBaTh €€ BCECTOPOHHE;
ONpeAeATh LN JEATENbHOCTH, 3a/aBaTh NapaMeTpbl M KPUTEPUHU UX
JOCTUKECHHS,
BBISIBISITH  3aKOHOMEPHOCTH M TIPOTHUBOpPEYHsT B paccMaTpUBAEMBIX
(bU3NYECKUX SBICHUSAX;
pa3pabatrhiBaTh IUIaH PEHICHHUS MPOOJIEMBI C YYETOM aHaIn3a WMEIOIIUXCS
MaTepuaIbHBIX U HEMaTEPHUaIbHBIX PECYPCOB;
BHOCHUTb KOPPEKTHBBI B JESATEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
IEJISIM, OIICHUBATh PUCKU TOCIEICTBUN ACSITENbHOCTH;
KOOPAWHHUPOBATh W  BBINOJNHATH pabOTy B  YCJIOBHSIX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJEHCTBYS;
pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELICHUH )KU3HEHHBIX TPOOIIEM.
ba3oBble ucciaenoBarebcKue 1eHCTBUSA:



BJIAJECTh HAy4YHOW TEPMHHOJOTHEH, KIIFOYEBBIMU IOHATUSMH M METOAaMU
(u3HYECKON HAayKU;

BJIa/IETh HaBBIKAMH Y4eOHO-MCCIIETOBATENBCKON U MPOSKTHOM JESATEIbHOCTH
B 001acTH (pU3UKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY MOUCKY
METOJIOB peuleHMs 3ahad (PU3MUECKOTrO COJIEp’KaHus, NPUMEHEHUIO pa3IMYHBIX
METO/IOB [TO3HAHUS;

BJIAJETh BHJAMH JEATEIBHOCTH IO TMOJIYYEHUIO HOBOTO 3HAHUA, €ro
UHTEPIIPETAlNY, MPEeoOpa3OBaHUI0 W TPHUMEHEHHUIO B Pa3jIMYHBIX YYEOHBIX
CUTYalUsX, B TOM YUCIIE IPU CO3JaHUH YUeOHBIX IPOEKTOB B 001acTH (PU3UKHY;

BBIBISITh [IPUYMHHO-CJIIEACTBEHHBIE CBS3M M AaKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeLICHUs, HaXOAUTh APTYMEHTHI IJIs J10Ka3aTelbCTBa
CBOMX YTBEPXKICHUI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELICHUS;

aHAJIM3UPOBATh IIOJYyYEHHBIE B XOJE PpEIICHHUsS 3aJaud  pe3yJIbTaThl,
KPUTUYECKH OLICHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OpMyJIMpOBaTh COOCTBEHHBIE 3a/layd B 00pa30BaTEIbHOU
JESATEIBbHOCTH, B TOM YHCIIE TPU U3YYEHUH (PU3UKHU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

yMETb NEPEHOCUTh 3HAaHUA MO (U3UKE B MPAKTUUYECKYIO 00JIacTb
KU3ZHEIEATEIIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJIEH, NIPEJIaraTh OpUTrMHAIbHBIE MOAXOAbI U PEILICHHUS;

CTaBUTh MPOOJIEMBI U 337a4H, TOMYCKAIOIINE albTEepHATUBHBIC PELLICHUS.

Pabora c undgopmanmueii:

BJIAJE€Th HABBIKAMU MOJy4YeHHs] UHPOpManuu (PU3UUECKOTO COJACPKAHMS W3
VMCTOYHHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYUIECTBJISATh IOMCK, aHaJIM3,
CUCTEMATHU3allMI0 M HHTEpIpeTanuio HHGOPMALMU Pa3IUYHBIX BUAOB U (OpM
IIPE/ICTABIICHHUS],

OLICHUBATh JOCTOBEPHOCTh HH(POPMALIHH;

UCIIOJIb30BaTh  CPEICTBA  MH(DOPMAIMOHHBIX M  KOMMYHHKAIlMOHHBIX
TEXHOJIOTHIA B PEIICHUHA KOITHUTHUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3ALMOHHBIX
3aja4 ¢ CcoONIoICcHHEM TpeOOBaHUM HPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, pECcypcocOepexeHMsl, TMpaBOBbIX M  3TUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCTHI (DPU3MUECKOTO COJEpKaHus B Pa3NUYHBIX (popmarax c
y4€TOM HazHAaYeHMsI THPOpPMALIMHU U LEJIEBOU ayJUTOPHUH, BBIOMPAsk ONTUMAIbHYIO
(dopMy npeacTaBICHUS U BU3yaIu3alluu.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe NeiCTBUS:



OCYIIECTBIISATh OOIIEHHE HA YpOKaX (PU3UKHU U BO BHEYPOUHOH J1€ATEIbHOCTH;

pacno3HaBaThb NPEANOCHUIKM  KOH(DJIMKTHBIX CUTyalldd W CMST4ath
KOH(JIUKTBL;

Pa3BEPHYTO M JIOTMYHO H3J1ararb CBOXO TOYKY 3PEHMS C HUCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMATh W HMCIOJIb30BAaTh NMPEUMYIIECTBA KOMAaHIHOW W WHIUBUIYAJIBHOU
padoThI;

BBIOMPATh TEMATHKy M METOJAbl COBMECTHBIX JECUCTBUU C Yy4ETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEHN KaXKJI0I0 YJI€HA KOJIJICKTUBA,

II[PUHUMATh L€  COBMECTHOM  JECATEIBbHOCTH, OpPraHU30BBIBATH WU
KOOPJIMHUPOBATh JACHUCTBUA MO €€ NOCTHKEHHIO: COCTABIISITh IUIAH JCUCTBHI,
pacmpeneniaTb poid ¢ y4€TOM MHEHHH y4YacTHHUKOB, OOCYXIaThb pEe3yJIbTaThI
COBMECTHOI pabOTHI;

OLICHMBATh KA4yeCTBO CBOEr0 BKJIAJAa U KaKIOIO y4YaCTHHUKA KOMAaHIbI B
oO1IMii pe3ynbTaT o pa3pabOTaHHBIM KPUTEPUSIM;

IpeuIaraTtb HOBBIE IIPOEKTHI, OLEHMBATh HWIEHU C TO3UWLUUHA HOBU3HBI,
OPUTHHAIIBHOCTH, PAKTUYECKOW 3HAYNMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATETMYECKOE IIOBEIECHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSIBIIATH TBOPUYECTBO U BOOOPAKEHUE, ObITh MHUIIUATUBHBIM.

PeryJsiTHBHBIE YHUBEpPCAJbHbIE YUeOHbIE AeiicTBHS
Camoopranusanus:

CaMOCTOSTEIIbHO OCYIIECTBIIATh IMO3HABATCIBHYIO JACATCIBHOCTh B 00JIaCTH
GU3MKA W aCTPOHOMHUH, BBISBIIATH IPOOJIEMBI, CTaBUTh U (HOPMYIHPOBATH
COOCTBEHHEBIC 3aJ1a4H;

CaMOCTOSITCIIFHO COCTAaBJIATh IUIAH PEIICHHS PAaCYETHBIX M KAa4eCTBEHHBIX
3aJ1a4, TJIaH BBITOJIHCHUS MTPAKTHYCCKON PabOThI ¢ yIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXKHOCTEH U TIPESAMOYTCHUI;

JaBaTh OIICHKY HOBBIM CHTYaIlUsIM;

pacIIupsATh paMKH y4eOHOTO MPEJIMETa Ha OCHOBE JIUYHBIX MTPEAMIOYTCHUN;

JeNIaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBAaThH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 3a PEIICHHCE;

OIICHUBAThH IPHOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (hOPMHPOBAHHUIO MW IPOSBICHUIO JPYAUIMH B 00JacTH
(U3KKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BATEIIBHBIN M KYJIbTYPHBIA YPOBCHb.

CaMOKOHTPOJIb, IMOIIHOHAJIbHBI HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHTYyaIlMsIM, BHOCHTb KOPPEKTHBBI B JICATEIHHOCTD,

OIICHUBATh COOTBETCTBHUE PE3YyJIbTATOB IICIISAM;



BJIaJIeTh ~ HaBBIKAMU  ITIO3HABATEIbHOM  peduiekcuM Kak  OCO3HAHUSA
COBEPIIIACMBIX JICUCTBHUH M MBICIUTEIBHBIX IIPOIIECCOB, WX PE3yJIbTaTOB U
OCHOBaHMI;

HCIIOJIb30BaTh MPUEMBI peQIICKCUM JJISI OIICHKH CHUTYyaIluH, BRIOOpA BEPHOTO
pelieHus;

YMETh OIICHUBATh PHUCKH W CBOCBPEMEHHO IPUHUMATH PEHICHUS IO WX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX IIPH aHAIW3Ee pe3yIbTaToOB
JeSATEeIIbHOCTH,

PUHUMATH Ce0s1, TOHMMAas CBOM HEAOCTATKU U JJOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBI APYTHX IIPH aHAIW3E pe3yIbTaToOB
JeSATCIIbHOCTH,

MPU3HABATh CBOE MPaBO M MPABO APYTHX HA OIIHOKH.

B mpomecce mocTukeHUs] TUYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MPOrPaMMBbI
no ¢GU3MKEe IS YPOBHS CpEIHEro oOmero oOpa3oBaHMs Yy OOyYarolmIuxcs
COBEPIIICHCTBYETCS SMOIIMOHAJIBLHBIN HMHTEILICKT, TIPEAMOJIar afO A
c(hopMUPOBAHHOCTH:

CaMOCO3HaHUs, BKJIIOYAKOIIETO CIIOCOOHOCTh MIOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHHE, BUJICTh HAIPABIICHUS Pa3BUTHS COOCTBEHHON 3MOITMOHAIBHOMN Cephl,
OBITh YBEPEHHBIM B cele;

CaMOPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh aNalTHPOBAThCA K
AMOITMOHAJIBLHBIM U3MEHEHUSM U TIPOSIBIISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKIIFOYAIONICH CTPEMIICHUE K JIOCTIKCHHIO LIEJIH U
yCrexy, ONTHMHU3M, WHHUIMATHUBHOCTHb, YMEHHE JEHCTBOBATH HCXOJS M3 CBOMX
BO3MOKHOCTEH;

AMITATUH, BKJIIOYAOIIEH CIIOCOOHOCTh IMTOHUMATh 3MOIIMOHAIBHOE COCTOSIHHE
JIPYTUX, YYUTHIBaTh €ro IPU OCYIIECTBICHUU OOIICHHS, CIOCOOHOCTh K
COUYYBCTBHIO M COTICPEKUBAHUIO;

COIMATBHBIX HABBIKOB, BKIFOUAOIINX CITOCOOHOCTh BHICTPAWBATh OTHOIIICHUS
C IPYTUMH JIFOJIBMH, 3a00TUTHCS, TIPOSIBIISITHE MHTEPEC U pa3pernarh KOHPIUKTHI.

HPEIMETHBIE PE3YJIBTATDBI
K xoniy oOyuenus B 10 kiacce mpeaMeTHBIE pPe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS YMEHUIA:
JEMOHCTPUPOBATh Ha IMpUMEpax pojib U MecTo (GU3NKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpaA, B Pa3BUTUU COBPEMEHHOM TEXHUKHU HU
TE€XHOJIOTUH, B MPAKTUYECKON NEATEIbHOCTH JIOIEH;



YYUTHIBATh TPAHMUIIBI TPUMEHCHHS M3YYCHHBIX (U3NYSCKUX MOJCNCH:
MaTepuaibHas TOUKa, HHEPIUAIbHAA CUCTeMa OTCYETa, aOCOOTHO TBEPAOE TEJO,
WJICAIBHBIN Ta3, MOJEIN CTPOCHUS Ta30B, )KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYESCKUH 3apsi IPU pelIeHUH (PU3NUECKUX 3a]1a4;

pacro3HaBath (U3UYECKHUE SABJICHUS (TIPOLECCHI) U OOBSICHIATh UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJSIPHO-KMHETUYECKOW TEOPUM CTPOCHUSI BEUIECTBA U
3JIEKTPOANHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKECHHUE,
CBOOOJIHOE TaJIeHNE TEJI, BIKCHHUE MO OKPY)KHOCTH, WHEPITHS, B3aUMOJICHCTBUC
ten, auddy3us, OpPOyHOBCKOE JBHKEHUE, CTPOCHUE KUIKOCTEH M TBEPABIX Tel,
U3MeHEeHHe o0BhEMa TeN MPHU HarpeBaHWUU (OXJIAKIICHHH), TEIUIOBOEC PaBHOBECHE,
WCIIapEHNEe, KOHJCHCALMS, IUIABJICHHUE, KPUCTAUIM3alusl, KUIICHUE, BJIAXHOCTb
BO3/(yXd, MOBBIIICHUE JABJIICHUA ra3a MpPU €ro HarpeBaHWU B 3aKPBITOM COCYJE,
CBSI3b MEXY IMapaMeTpaMH COCTOSIHUA Ta3a B M30MPOIECCAX, DICKTPU3ALMS TE,
B3aMMO/ICICTBUE 3aPSJI0B;

OTMCHIBAaTh MEXAHWYECKOE JBHKEHUE, MCIOJb3ys (PU3NUEeCKHe BEITMYHHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHWE, Macca Tela, CHia,
MMITYJIbC T€Jla, KNHETUYECKAas dHEPTUsl, MOTCHUUAIbHAS dHEPTUSl, MEXaHUYECKas
paboTa, MexaHWYecKas MOIIHOCTb; IIPM OINHUCAHUM MPABUIBLHO TPAKTOBATh
(UBUYECKUIT CMBICT HCHOJIb3yEeMbIX BEIMYMH, MX OOO3HAUYCHHS U E€IUHUIIBI,
HaxOJUTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIIMUUHY C JAPYTUMU
BEJINYMHAMU;

OINKCHIBATh HM3YUYCHHBIE TEIUIOBBIE CBOWCTBA TEJN W TEIUIOBBIE SIBJICHUS,
UCIIONB3Yysd (U3WYECKUE BEIMYMHBI: JaBJIEHHE Ta3a, TeMmIepaTypa, CpeaHss
KUHETUYECKAsE DHEPTUS XaOTHYECKOTO JIBMIKEHUS MOJICKYJ, CPEIHEKBAAPATUYHAS
CKOpPOCTh MOJIEKYJ, KOJWYECTBO TEIJIOThl, BHYTPEHHSS JHEprus, padora rasa,
KO3 (PUIMEHT TMONE3HOTO JCUCTBHS TEIUIOBOTO JBHUTATENS; IIPH OMUCAHUU
MPaBWIbHO TPaKTOBaTh (DM3WYECKUN CMBICI HCIOJIB3YEMbIX BEIMYHH, HX
0003HAYEHUS W CAWHHUIBI, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIIME JaHHYIO
(UBUYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OIMCHIBATh U3YUYEHHBIE AIEKTPUUECKUE CBOMCTBA BEMIECTBA U JJICKTPUUECKUE
sIBJICHUS (TIPOLIECCHI), UCTIONB3Ys (DU3NUECKUE BEIUUYUHBL: DJICKTPUUYCCKUMN 3apsij,
AJIEKTPUYECKOE TI0JI€, HAMPS)KEHHOCTD I0JISI, MOTEHINAJ, PA3HOCTh MOTCHIIUAJIOB;
IpU OINHCAaHWM TIPAaBWJIBHO TPAKTOBAaTh (DU3UYCCKUH CMBICT HCIIOIb3YEMbIX
BEIIMYMH, WX OOO3HAYCHMSI W CIWHHIIBI; yKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINC
JTaHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMU BEJTMUYNHAMU;

aHAJIM3UPOBATh (DU3UYECKHUE MPOLECCHl U SBJICHUS, HUCIOIB3YS (PU3NYECKHE
3aKOHBI Y TIPUHIMIBL: 3aKOH BceMupHOro Tsarorenusd, I, II u III 3akonsl HeroTOHA,
3aKOH COXPaHEHHUS MEXAHMYECKOM DHHEPIrUH, 3aKOH COXPAaHCHUS WMITYJIbCA,
MPUHIUIT CYNEPNO3UIMUA CHUJI, NPUHIMUII PABHOINPABUS WHEPIHUAIBHBIX CHUCTEM



OTCU€Ta, MOJIEKYJSPHO-KMHETHYECKYI) TEOPUIO CTPOCHMS BEUIECTBA, TIa30BbIC
3aKOHBI, CBA3b CPEIHEW KMHETUYECKOW 3HEPIHH TEIIOBOTO JABUKEHUS MOJIEKYJI C
a0COJIFOTHON TeMmepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHECHUS
IIEKTPUYECKOr0 3apsna, 3akoH KylloHa, IpU 3TOM pas3ivyaTh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUSA (TpaHULBL,
o0acT) IPUMEHUMOCTH;

OOBSICHAT, OCHOBHBIC TIPUHLMUIBI JEHCTBUS  MAIllMH, TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCIOBHUS X OE30MACHOTO HCIIONBb30BAHUS B
IIOBCEHEBHOM JKU3HU;

BBIMOJHATh JKCHEPUMEHTHl MO HCCIENOBAHUIO (PU3MYECKUX SIBICHUN U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSAMBIX U KOCBEHHBIX H3MEPEHUU, MPU 3TOM
dbopMynupoBath mpobieMy/3amady W THUIOTE3Y Yy4eOHOro AKCIEPHMEHTa,
coOHUpaTh YCTAaHOBKY W3 MPEIJIOKEHHOIO O0OpYIOBAaHMS, MHPOBOAUTH OMBIT U
(GbopMyIMpOBaTH BHIBOIBI,

OCYIIECTBJISATh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3HUECKUX BEJIUYHH, IIPU
ATOM BBIOMpaTh ONTHUMAIBHBIN CIIOCO0 M3MEPEHHS W HUCIOJIb30BaTh H3BECTHBIC
METO/bI OLICHKHU MOIPEIIHOCTEN N3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTU  MEXIy  (PU3NYECKUMH  BEJIUYMHAMH  C
VCIIOJIb30BAaHUEM TPSMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHMPOBAaTh YCTaHOBKY,
(GuKcHpoBaTh pe3yJabTaThl MOJYYEHHOM 3aBUCUMOCTU (PU3MYECKUX BEJIUYUH B
BUJIe Tabmuil U TpaduKOB, A€TIaTh BBIBOABI IO PE3yIbTaTaM HCCIEIOBAHNUS;

coOroAaTh mpaBmia 0€30MacHOrO TpyJa MpHU MPOBEICHUU HCCICIOBAHUMN B
pamMKax y4eOHOTro SKCHEpHMEHTa, Y4eOHO-HCCIENOBAaTENbCKOW U IPOEKTHOM
JESATENIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JIaOOpaTOPHOIrO
000pyI0BaHUS;

pemarh pacu€THbIC 3a7a4dl C SBHO 3aJlaHHON (DU3UYECKON MOJEIBIO,
UCTOJB3Ys (PHU3HUECKUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 3a7auu
BbIOMpaTh (PU3UUECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BETUYUHBI U (DOPMYIIHI,
HEOOXOUMbIE ISl €€ pElIeHUs, MPOBOIUTH PAcU€Thl M OIICHUBATH PEaTbHOCTh
MOJIYYEHHOT'0 3HAYEHUS (PU3HUECKOW BEJINYUHBI,

penaTh KaueCTBEHHbIE 33Ja4l: BBICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBYIO
LENOYKY PACCYXIEHUH C OMOpOM Ha M3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(duznyecKue sIBICHMUS;

UCIIOJIb30BaTh  MpPU  PEIIEHHWH  y4eOHbIX  3aJady  COBPEMEHHBIE
UH(GOPMAITMOHHBIE TEXHOJIOTUU JIJIsI TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALINN
U TPEJCTABJICHNS y4eOHOW W HAyYHO-NOMYJISAPHOM MH(POpMaLUy, MOTYYECHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOIy4aeMyI0 HH()OPMALINIO;



MPUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBACHEHHE TIPOIECCOB OKPYKAIOIIETO MHpa, B Pa3BHUTHE
TEXHUKHU U TEXHOJIOTHH;

UCIOJIb30BaTh TEOPETHYECKUE 3HAHUS MO (PU3HKE B IMOBCETHEBHOW >KU3HU
JUTst o0ecriedeHus: 0€30MacHOCTH MpU OOpAIlEHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPOWCTBAMH, JIJISI COXPAHECHUS 3JOPOBbS M COOJIOICHUS HOPM JKOJOTHYECKOTO
MOBEJCHUS B OKPYXKAIOLIEH CpeE;

paboTaTh B TIpynme C BHIIIOJHEHUEM pPa3IMYHBIX COIMATIBHBIX POJIEH,
IUIAHUPOBATh PadOTy TPYIIbL, PalMOHAIBHO paACHpEAeNiaTh OO0S3aHHOCTU U
IJIAHUPOBATH JICSATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJC€KBATHO OLICHUBATH
BKJIJT K&KJIOTO M3 YIaCTHUKOB TPYIIIIHI B PEIICHUE paCCMaTPUBAEMOM TTPOOIICMBI.

K xoniy oOyuenus B 11 kiiacce mpeaMeTHBIE Pe3yIbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CHOPMUPOBAHHOCTH Y 00YJAIONTUXCS YMCHHIA:

JEMOHCTPUPOBATh Ha IMpUMEpax poiib U MecTo (GU3NKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUM, B NPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh U €IUHCTBO
(u3HYECKO KapTUHBI MUDA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS HU3YYEHHBIX (U3HUECKUX MOJIETIeH:
TOYEUHBIN AIEKTPUUECKUN 3apsl, JIyd CBETa, TOUCUHbI UCTOYHUK CBETA, SJICpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTrO sijipa MPHU PEUICHUU (PU3MUECKHUX
3azay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJIMHAMUKU U KBAHTOBOM (DU3UKU: AJIEKTPUUECKAsi MPOBOAUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUSI TOKA, B3aHUMOJCHCTBHE
MarHuTOB, DJICKTPOMAarHuTHAash WHAYKIUS, JACHCTBME MArHUTHOrO TIOJNS Ha
MPOBOJAHUK C TOKOM M JBIKYLIUMUCS 3apsii, DJIEKTPOMArHUTHBIE KoJIeOaHUS W
BOJIHBI, MPSIMOJIMHEMHOE PAaCIpPOCTPAHEHUE CBETAa, OTPAXKECHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOOJSpU3alUs CBETa, JHUCIEpCUsS CBETa,
dotornexrpudeckuii 3phexT (horoaddekT), cBeToBOE NaBlieHNEe, BOSHUKHOBEHUE
JMHEWYaTOro CHEKTpa aToma BOJOPOJla, €CTECTBEHHAass U HMCKYCCTBEHHas
PaIMOaKTUBHOCTB;

OMHCHIBaTh M3YYEHHBIE CBOWCTBA BEIECTBA (DJIEKTPUUYECKUE, MArHUTHBIE,
ONTHYECKUE,  DJIEKTPUYECKYI0  TPOBOJUMOCTH  Pa3jIMYHBIX  Cpel) U
AJICKTPOMATrHUTHBIE SBJICHHS (TIPOIIECCHI), HWCIONB3Yysl (PU3NYECKHe BETUIHHBL:
AIEKTPUUYECKUN 3apsijl, CUJIa TOKA, DJICKTPUUYECKOE HANpPsKEHUE, DJICKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, JJCKTPOJABIDKYIIAs Cuila, paboTa TOKa,
WHIYKIUST MAarHUTHOrO Mojs, cwia Awmmepa, cuia JlopeHia, MHIYKTHBHOCTb
KAaTYIIKW, SHEPrus JJIEKTPUYECKOT0 M MArHUTHOTO TMOJEH, MEPUOJ] U YacTOoTa
KojeOaHmii B KoyieOaTeIbHOM KOHTYpE, 3apsii W CHJIa TOKa B TIPOIECcce



FapMOHMYECKUX DJIEKTPOMATHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOSIHUE U
ONTHUYECKAasl CWUJia JIMH3bI, TPU OINMCAHUU MPABWIBHO TPAKTOBATh (HHU3HUECKUN
CMBICTT HCIOJNB3YyEMbIX BEIWYMH, WX OOO3HAYEHHsS W €JAWHUIBI, YKa3bIBaTb
(GopMyJibl, CBA3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEIMUYHUHY C JPYTUMHU
BEJIMYMHAMU;

ONKCHIBaTh H3YyYEHHBIE KBAHTOBBIE SBJIEHUS M MPOLECCHI, HCIONb3Ys
(U3HYECKUE BEIMYMHBI: CKOPOCTb 3JEKTPOMArHUTHBIX BOJH, AJMHA BOJIHBI U
4acTOTa CBETA, SHEPIUs U UMIYJIbC (POTOHA, IEPUOJ NOJTypaclaia, SHEPIHsl CBI3U
aTOMHBIX $I€p, NpPU OINUCAaHUU TNPABUIBHO TPAKTOBaThb (U3NYECKUN CMBICIT
UCIIOJb3yEMBbIX BEJIMYMH, MX OOO3HAU€HUs M E€AMHMIIBI, yKa3bIBaThb (DOpPMYIIbI,
CBS3BIBAIONIME JaHHYI0 (U3MYECKYI0 BEIWYHHY C JPYTUMHU BEITUYMHAMH,
BBIYKCIIATH 3HAUCHUE (PU3NUECKON BETMUUHBI,

aHAJIM3UPOBATh (PU3NYECKHE MPOILECCHl U SBICHUS, UCIOJIBb3Ysl (PU3NUYECKUE
3aKOHBI U MPUHLUIBEL 3aK0OH OMa, 3aKOHBI NIOCJIEIOBATEIBHOIO U NapajlIeIbBHOIO
COCIMHEHMs TIPOBOJHMKOB, 3aKoH JDxoyms—JIeHna, 3aKOH 3J€KTPOMarHUTHOU
UHIYKIUH, 3aKOH MPSIMOJIMHEWHOTO PAaCIpPOCTPAHEHUsI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHEHWE DWHINTEHHA s doTtodddekra,
3aKOH COXPAaHEHUS DHEPIUH, 3aKOH COXPAHEHHUS HUMITYJIbCA, 3aKOH COXPaHEHUs
IIEKTPUYECKOTr0 3apsAJia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YMCIIA, IMOCTYyJaThl bopa,
3aKOH paJMOAaKTUBHOI'O paclaja, Mpu 3TOM pa3indaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOe BBIPAKEHHE U YCJIOBUSA (TpaHUIbI, 00JIACTH)
PUMEHUMOCTH;

ONPEIENATh HAIIPABJIECHUE BEKTOPAa MHAYKIIMM MAarHUTHOTO MOJIS IPOBOJIHMKA
C TOKOM, cuiibl Ammnepa u cuisl JlopeHna;

CTPOUTh U OIHCHIBATH H300paKEHUE, CO3[aBaEMO€ IUJIOCKHM 3€pKalioM,
TOHKOM JINH30M;

BBIMOJHATh JKCHEPUMEHTHl MO HCCIENOBAHUIO (PU3MYECKUX SIBICHUNH U
IIPOLIECCOB C MCIIOJIb30BAaHUEM IIPSMBIX UM KOCBEHHBIX HM3MEPEHUM: IPU 3TOM
dbopMynupoBath mpobieMy/3amady ¥ THUIOTE3Y Yy4eOHOro AKCIEPHMEHTa,
coOHUpaTh YCTAaHOBKY W3 MPEIJIOKEHHOIO O0OpYIOBAaHMS, MHPOBOAUTH OMBIT U
GbopMyJIMpPOBATH BHIBOIHI,

OCYIIECTBIISATh MPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BEJIMYHH, IPU
3TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHsS W HUCHOJIb30BaTh H3BECTHBIC
METO/bI OLICHKHU MMOIPEIIHOCTEN N3MEPEHUM;

UCCIIEIOBATh 3aBHUCHUMOCTH (PU3MYECKUX BEJIMYMH C HCIOJIb30BAHUEM
OpSIMBIX M3MEPEHMI: NpU STOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yJIbTaThl MOTYYEHHOM 3aBUCUMOCTH (DU3MYECKUX BEJIUYMH B BUAE TAOJIMIl U
rpaduKoB, JeNaTh BBIBO/BI 10 pE3yJIbTaTaM UCCIIEIOBaHMS;



coOroAaTh MpaBmiia 0€30MacHOTO TPyJla MPHU MPOBEICHUU HCCIICIOBAaHUN B
paMKax yd4eOHOTrO OKCIEPUMEHTa, Y4YeOHO-MCCIIeNOBATEIBCKOW W IMPOCKTHOM
JEATETLHOCTH C HMCTOIB30BAHMEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPAaTOPHOTO
000pyI0BaHUS,

pemiate pacu€THBIC 3aJaydl C SBHO 3aJaHHOW (DU3WYECKOH MOJIENbIO,
UCIIOJIB3YsI (PM3UYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a91
BBIOMpaTh (PU3UYECKYIO MOJECIb, BBIACIATh (DH3UUECCKHE BEIUYHHBI B (DOPMYIIH,
HEOOXOaMMBIC NI €€ PEIICHHs], TPOBOIUTh PACUYEThI M OIEHUBATH PEATHHOCTH
MIOJTyYEHHOTO 3HaYCHUs (PU3MUECKON BEIIMUNHBL;

penIaTh KaueCTBEHHBIC 3a7aUi: BRICTPAUBATh JIOTUYSCKU HEMPOTUBOPCUNBYIO
IIEMIOYKY PACCYXICHUN C OMOpOM Ha HM3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
dbuzuYecKUe SIBJICHNUS,

WCIIOJI30BaTh ~ TMPU  PEIICHWH  y4eOHbIX  3aJad  COBPEMCHHBIE
WH(POPMAITMOHHBIE TEXHOJIOTHH JIJIS TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIINH
U TIPEJICTABJICHUS y4eOHOW W HAYyYHO-TIOMYJIAPHON MH(POpPMAIUH, MMOTYICHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOTydaeMyto HH(pOpMaIInio;

OOBSCHATH TPHUHIMIBI JCHCTBUS MAaIIWH, TPHOOPOB M TEXHUYCCKUX
YCTPOMCTB, pa3inyaTh YCIOBUS UX O€30MACHOTO MCIOIh30BAHUS B IIOBCEIHCBHOU
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIAJIa POCCUUCKUX U 3apYOSKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOIECCOB OKPYKAIOIIETO MHpA, B Pa3BHUTHE
TEXHHUKHU M TEXHOJIOTHH;

UCTIONb30BaTh TEOPETUYECCKUE 3HAHUS MO (PU3MKe B MOBCEAHEBHOW JKU3HU
U obecriedeHus: 6€30MacHOCTH TIPH OOpaIeHUH ¢ MPUOOPAMH U TEXHHUYSCKUMHU
YCTPONCTBAMH, JIJISI COXPAHCHUS 37JOPOBbS M COOJIOICHUS HOPM SKOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CpeE;

paboTaTh B TpyHIe ¢ BBHINOJHCHHEM pa3IMYHBIX COLHUAIBHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYNIBL, PAMMOHAIBHO paclpenesaTh OOS3aHHOCTH U
IUTAHUPOBATh JICATEIBHOCTh B HECTAHJAPTHBIX CHTYAIlMsIX, aJcKBaTHO OIICHWBATH
BKJIJT K&KJIOTO M3 YIaCTHUKOB TPYIIIIBI B PEIICHUE pACCMAaTPUBAEMOM TTPOOIICMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kouun4yecTBO 4acoB DJIeKTPOHHBbIE
HanmeHoBaHMe pa3/iejioB U TeM ungpoBbie
Ne ni/nn P Kontpoabubl | I[lpakTuyeckn (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
e padoThl e padoThI
pecypcsbl
Paznen 1. DUBUKA U METOJAbI HAYYHOI'O ITO3HAHUSA
1.1 ®uzrKa 1 METOJIbl HAYyYHOTO MO3HAHUS 2 bubmorera [JOK
' s v https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zpen 2. MEXAHUKA
bu6mmoreka [{OK
21 Kunemaruka > https://m.edsoo.ru/7f41b£72
bubmuoreka [JOK
2.2 Huramika ! https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
23 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 hitps://m.cdsoo.rw/7f41bf72
Hroro no pazneny 18

Paznea 3. MOJIEKVYJISAIPHASA ®U3UKA U TEPMOJIUHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON 9 1 bubnnorexa [IOK
' TEOPUU https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
3.2 10 1
OCHOBBI TEPMOHMHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTtHble COCTOSIHUSI BEIIECTBA. 5 bubnuorexa [JOK



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

@da30BbIE IEPEXO/BI

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

Hroro no pazneny 24
Paznen 4. JIEKTPOIUHAMUKA
bubmuoreka [JOK

4.1 DIEKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
49 ITocTOsIHHBIN 3JIEKTPUYECKU TOK. TOKH B 12 bubnuorexa [JOK

' pPA3JIMYHBIX CpeEaax https://m.edsoo.ru/7f41bf72

Hroro no pazneny 22

PesepBHOE Bpems 2

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM undposbIie
Ne ni/mn P KonTpoabu IIpakTnyeck (mudpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
ble padoThbI e padoThbl
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe noJjie. JIeKTpOMarHuTHast 1 1 3 bubnnoreka [JOK
' VHIYKIMS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
)1 MexaHu4eCcKUe U JJIEKTPOMAarHuTHbIE 9 1 bubnuorexa [JOK
' KoneOaHus https://m.edsoo.ru/7f41¢97¢
29 MexaHU4eCKHUE U JIEKTPOMAarHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41¢97¢
bubnnoreka [IOK
2. 1
3 Orrrika 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pazzea 3. OCHOBBI CIEIIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI CHIEITUATBHON TEOPUHU 4 | bubnnorexa [JOK
' OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4

Pa3znen 4. KBAHTOBAS ®U3UKA



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

. bubnuorexa [JOK
4.1 DJIEMEHTHI KBAHTOBOW ONTHKU 6
https://m.edsoo.ru/7f41c97¢
bubmuoreka [JOK
4.2 4
Crpoenne aToma https://m.edsoo.ru/7f41c97¢
bubmuoreka [JOK
4.3 A 5
TOMHOE A1pO https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

5.1 DNEeMEHTBI aCTPOHOMUU U acTPOhU3UKU 7 bubmmorexa [TOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Pazgen 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromee MOBTOPeHNE 4 ngg;;fg;gﬁ% 4197c
Hroro no paszneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

10 KUIIACC
KoanuecTBo yacos JIeKTPOHHbIE
Ne ara u@posBbie
Tema ypoka Kontpoas | Ilpakruuec | [ uugp
n/n Bceero HbIC KHe H3Y4YeHU S oOpa3oBaTejibHbIE
padoTbI padoThbI pecypchl

| ®usuka — Hayka o npupojae. Hayunsie | bubnnorexa [JOK
METO/IbI TO3HAHUS OKPYKAIOIIETO MUPA 05.09.2024 | https://m.edsoo.ru/ff0c32e2
Ponb u Mecto pusuku B hopMupoBaHUU

2 COBPEMEHHOI HAYYHOU KapTUHBI MUpPA, B 1 bubmmorexa [JOK

P N i P vp ’ 06.09.2024 | https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOHN JAEITeTbHOCTHU JTI0ACH
Mexanuueckoe IBUKEHUE.

3 OTHOCUTENBHOCTh MEXAHUUECKOTO 1 bubnuorexa [JOK
neuxenus. [lepemenienue, CKOpoCTsb, 12.09.2024 | https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE IPSIMOIHHEWHOE IBH)KEHUE 1 bubmmorexa LOK

P P A 13.09.2024 | https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE | bubnuoreka [IOK
IIBIDKEHUE 19.09.2024 | https://m.edsoo.ru/ff0c372¢

6 CraproBslii KOHTpOJIb. CBOOOIHOE TIa/ICHUE. | bubnuoreka [IOK
YckopeHne cBOOOTHOTO TaICHHUS 20.09.2024 | https://m.edsoo.ru/ff0c39cc

7 Kpuonuneiinoe npuxenue. [[Brxenue 1 bu6mmoreka [IOK
MaTepUAIbHOU TOYKHU 110 OKPYKHOCTH 26.09.2024 | https:/m.edsoo.ru/ff0c3ada
[Tpunuun otHocuTensHOCTH ["anmuies.

8 WNuepuuanbHeie cuctemsl oTcuera. [lepBblit 1 bubmmorexa LOK

PR P 27.09.2024 | https://m.edsoo.ru/ff0c3be8

3akoH HproroHa



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
https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [lpunuun cynepno3unuu

9 cuit. Bropoii 3akon Herotona st bubmorexa HOK
' P . A 03.10.2024 | https://m.edsoo.ru/ff0c3be8
MaTepuaIbHOU TOUKH
10 Tperuii 3akoH HeroToHa U151 MaTepranbHbIX bub6nuoreka [IOK
TOYEK 04.10.2024 | https://m.edsoo.ru/ff0c3be8
1 3aKOH BceMUpHOro TsaroreHus. Cuna bubnnorexa [JOK
TsbkecTH. [lepBast kocMHYecKasi CKOPOCTh 10.10.2024 | https://m.edsoo.ru/ff0c3d00
bu6mmoreka [IOK
12 ) I'yka. B
Cuna ynpyroetit. 3akon Lyka. Bec rena 11.10.2024 | https://m.edsoo.ru/ff0c3el8
Cuina tpenusi. Koapdunment tpenus. Cuna
13 con OTiBJIeHI/IH I (11)/1(1) BI/DKGHI/II/II) TeJla B bubmorexa [TOK
P puA 17.10.2024 | https://m.edsoo.ru/ff0c3f76
KUJKOCTHU WU Ta3e
[TocTynarenbHOE U BpalaTesbHOE
14 JBUKCHHE a0COTIOTHO TBEPIOTO TElIa. bu6mmoreka [IOK
MowmenT cunsl. [lnedo cunel. YcnoBus 18.10.2024 | https://m.edsoo.ru/ff0c41a6
paBHOBecHs TBEPIOTO Tela
HNMnynec MaTepuabHOM TOYKH, CUCTEMBI
15 MaTepHaIbHBIX TOYEK. IMITyIbC CHIIBL. bu6nuoreka [IOK
3aKOH coXpaHEeHMsI UMITyJibca. PeakTrBHOE 24.10.2024 | https:/m.edsoo.ru/ff0c43d6
JIBU)KEHUE
Pa6ota u momHoCcTh cuibl. Kuneruueckas
16 sHeprus MarepuaibHoi Touku. Teopema 00 bubmmorexa [JOK
P P - P 25.10.2024 | https://m.edsoo.ru/ff0c4502
M3MEHEHUU KMHETHUYECKOM SHEPT U
[TorenunaneHas sHeprus. [loreHnnanbHas
17 SHEPrus ynpyro neopMHUpPOBaHHOMN bubnnorexka [JOK
npyxuHbl. [loTeHnMansHas sHeprus Tena https://m.edsoo.ru/ff0c461a
BOJIM3M IMOBEPXHOCTH 3eMIIU
18 [ToreHnmanbHbIC 1 HENOTEHUMAJIBHBIE CUJIBI. bubnuorexa [JOK



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
https://m.edsoo.ru/ff0c461a

CBs13b pabOTHI HEMTOTEHIIUATBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKON YHEPTUu
CHUCTEMBI Tell. 3aKOH COXpaHEHUs
MEXaHUYECKON YHEPTUU

https://m.edsoo.ru/ff0c478¢c

19

JlabopaTtopHas pabora «cciaenoBanue
CBsA3U pa6OTbI CHJIbI C UBMCHCHUEM
MEXaHUYECKOW SHEPrUU Tela Ha IPUMEPE
PacTSKCHUST PE3HHOBOTO XKI'yTa)

20

KonTponbHast padota no teme
«Kunemaruka. J[unamuka. 3aKOHBI
COXpaHEHHUS B MEXaHHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKON TeOprH. bpoyHOBCKOE
nswkenue. Auddysus

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

22

Xapakrep JBUKEHUS U B3aUMOJCUCTBUSA
4acTHIl BemecTBa. Moznenu CTpoeHus ra3os,
JKUJKOCTEN U TBEPABIX TEll

23

Macca monexyn. KonngyectBo BemiecTsa.
[TocTostHHAs ABOTaIPO

24

TermmoBoe paBHoBecue. Temneparypa u e€
usMmepenue. llkana remneparyp Llenscus

25

Wneansueiii raz 8 MKT. OcHoBHOE
ypaBueHue MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4fde

26

AOcoutoTHas TeMIiepaTypa Kak Mepa
CpeHEW KMHETUYECKON YHEPTUU JBUKEHUS
MOJIEKyYJI. Y paBHeHHe MeHieneeBa-
Kuaneiipona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lanpToHa. ['a30BBIC 3aKOHBI



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

JlabopaTtopHas pabora «cciaenoBanue

28 3aBUCHUMOCTHU MEX/y IapamMeTpaMu
COCTOSIHUS Pa3pEKEHHOI0 raza
79 H3onponeccel B uACATBHOM ra3e U ux bub6nuoreka [IOK
rpaduyeckoe nmpeacTaBiIeHUE https://m.edsoo.ru/ff0c570e
BnyTpeHHss sHeprus TepMOAMHAMUYECKOU
CUCTEMBI U CTIOCOObI €€ U3MEHEHUSI.
bubmuoreka [JOK
30 KonuyecTBo TermioTsl U paboTa.
https://m.edsoo.ru/ff0c5952
BuyTpeHnHsst sHeprusi 0JHOaTOMHOTO
UJeaIHbHOTO ra3za
31 Bunsl Tenonepenaqu bubnmnorexa LIOK
P https://m.edsoo.ru/ff0c5¢c36
VY nenpHas TEMI0EMKOCTh BEIIECTBA.
32 KomandecTBo TEIIOTEL IpH TEILIONEpEIayue bubnmnorexa LIOK
. p p ' https://m.edsoo.ru/ff0c5¢36
AnmabaTHBIN mporiecc
3 [IepBblii 3aKOH TEPMOAMHAMUKH U €T0 bubnuoreka [IOK
IIpUMEHEHUE K U30IIpoLeccaM https://m.edsoo.ru/ff0cSefc
34 HeoOpaTtumocTs porieccoB B MpUPOIE. bubnuorexa [JOK
Bropoii 3ak0oH TepMOIMHAMUKHU https://m.edsoo.ru/ff0c6230
35 [Tpunmun aeiicteus u K111 TenmoBoi bu6mmoreka [IOK
MAallWHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KI1J]
37 DKOJIOTUYECKHEe MPOOIEMbI
TEIJIO3HEPreTUKH
n Ob6o06maromuit ypok «MomnexyspHas bubnnorexa [JOK
¢duzrka. OCHOBBI TEPMOAMHAMUKI) https://m.edsoo.ru/ff0c6938
39 KoHTponbHas pabora 1o teme bubmuoreka [JOK



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
https://m.edsoo.ru/ff0c6230
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https://m.edsoo.ru/ff0c6938

«MonekynspHas pusuka. OCHOBbI

https://m.edsoo.ru/ff0c6a50

TEPMOIUHAMHUKI
40 [TapooOpa3oBaHue U KOHIACHCALIUA. bubnuorexa [JOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
A1 AGCOIOTHAS M OTHOCUTEJIbHAS BIIAXKHOCTh bubnuorexa [JOK
Bo31yxa. Hacelennslil map https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucramnuueckue u
4 amop¢Hble Teraa. AHU30TPOIUS CBOMCTB bubnuorexa [JOK
KpUCTALIOB. JKUIKUE KPUCTAIIIBI. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHalbl
43 [InaBnenue u kpucrauM3anus. Y aeabHast bubnmnorexa [JOK
terioTa miasieHus. Cyoaumanus https://m.edsoo.ru/ff0c6708
bu6mmoreka [IOK
44 YpaBHeHHUE TEIUIOBOTO OaaHca
p https://m.edsoo.ru/ff0c6820
45 DneKTpu3anus Tei. DIEKTPUIECKU 3apsi. bubnnorexa [JOK
JIBa BH1a DIIEKTPUYECKUX 3aPsI0B https://m.edsoo.ru/ff0c6bcc
[IpoBOAHMKH, AUDTIEKTPUKH U
46 H(I;)JI TIPOBOTHUKH 33£H COXpaHCHUS bubmorexa HOK
YHPOBOA ’ p https://m.edsoo.ru/ff0c6bee
AJIEKTPUYECKOTO 3apsaa
47 B3aumoneiictBue 3apsnoB. 3akoH KyoHa. bubnmnorexa [JOK
To4YeUHBIN 2JIEKTPUYECKUN 3apsi https://m.edsoo.ru/ff0c6ce4
Hanpsi>k€HHOCTB 3JIEKTPUYECKOr0 MOJIS.
48 [IpuHUUI Cyneprno3uuu 3JIEKTPUUECKUX bubmmorexa LOK
p . ynep . p https://m.edsoo.ru/ff0c6df2
nosieit. JInnum HanpsHKEHHOCTH
49 PaGota cuit 31eKTpoCTaTHYECKOro MoJsl. bubnuorexa [JOK
ITorennnain. Pa3zHocTh moTeHIINAIOB https://m.edsoo.ru/ff0c6f00
50 [IpoBOAHMKY M JUDIIEKTPUKHU B bub6nunoreka [IOK

SJICKTPOCTATUYCCKOM IT0JIC.

https://m.edsoo.ru/ff0c7018
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I[HE)JIGKTPH‘-IGCK&H IMPOHUITACMOCTD

51

OnekrpoéMkocTh. Konnencatop

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTb IIJIOCKOTO KOHAEHCATOPA.
DHeprus 3apsKEHHOI0 KOHJEHCcaTopa

bubmuoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopaTtopHas pabora "H3mepenue
3JIEKTPOEMKOCTU KOHAeHcaTopa"

54

[IpuHIMD neicTBYS U IPUMEHEHUE
KOHJICHCAaTOPOB, KONMPOBAJILHOTO amiapara,
CTPYHHOTO MPHUHTEPA. DIEKTPOCTaTUIECKas
3amuTa. 3a3eMIeHHE FIEKTPonpruOopoB

55

DIIEKTPUUYECKUI TOK, YCIOBHS €TI0
cymectBoBanus. [loctosuublil Tok. Crna
toka. Hanpsbxkenue. ConpoTuBiieHUE. 3aKOH
OmMa 151 yyacTka Lenu

56

[TocnenoBarenbHOE, APALIEIBHOE,
CMEIIaHHOE COCIMHEHHE TIPOBOTHUKOB.
JlaboparopHas pabota «/3yueHue
CMEIIAaHHOTO COCTMHEHHSI PE3UCTOPOBY

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOIITHOCTH AJIEKTPHUECKOTO TOKA.
3akoH J[>xoynsa-Jlenua

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

58

3axoH OMa 1711 IOJIHOM (3aMKHYTOM)
anekTpudeckoi nenu. Koporkoe
3ambIkaHue. JlJaboparopHas paboTta
«M3mepenne D/1C nctounnka ToKa 1 €ro
BHYTPEHHEI'0 COIPOTUBIICHUS»

0.5

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

59

DIIEKTPOHHAs TPOBOIUMOCTb TBEPIIBIX
METaJIOB. 3aBUCUMOCTb CONIPOTHUBIICHUS
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METaJUIOB OT TeMIEpPaTypHI.
CBepxnpoBOIUMOCTb

OnexTpudeckuil TOK B Bakyyme. CBOHCTBa

60
AJIEKTPOHHBIX ITYYKOB
[TomynpoBoHUKH, UX COOCTBEHHAs U
61 IIpUMecHas IpoBoauMOcTh. CBoiicTBa n bubmmorexa OK
P P i P https://m.edsoo.ru/ff0c84ae
nepexoja. [lomynpoBogHUKOBBIE TPHUOOPHI
DNEKTPUUECKUN TOK B pacTBOpPaxX U
6 pacIuiaBax 3JIEKTPOJIUTOB. bubmuorexa [JOK
DJIEKTPOJIMTHYECKAS TUCCOIHALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DNEeKTPUYECKU TOK B razax.
. . bubnuorexa [JOK
63 CamocCTOsATENbHBIN 1 HECAMOCTOATEIbHBII
https://m.edsoo.ru/ff0c84ae
pazpsan. Monnwus. [Inazma
DneKTpruueckue mprudopsl U yCTPOICTBa U
64 uX MpaKTuieckoe npumenenue. [Ipapuna bubmmorexa LOK
p p P https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€30MacHOCTH
65 [Ipomexyrounas arrecranus. KonTpoapHas bub6nuoreka [IOK
pabota https://m.edsoo.ru/ff0c88be
KonTponbHas padora no teme
«Qnexrpocraruka. [locTtosHHbBIN
66 ANEKTPUUECKU TOK. TOKHM B pa3IMuHbBIX bubnmnorexa [JOK
cpenax» /Beepoccuiickas mpoBepodHast https://m.edsoo.ru/ff0c8a8a
paboTa npu NpoBeACHUH Ha OyMaKHOM
HOCUTEJIE
67 KonTponbhas padota no teme bubnuoreka [IOK
"OnexkTpoauHaMuKka" https://m.edsoo.ru/ff0c8c56
68 PesepBHeIil ypok. Q000NN YPOK TIO bubnuorexa [JOK
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temaMm 10 xiacca

https://m.edsoo.ru/ff0c8f6¢
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11 KIIACC

KoanuectBo yacos DJIeKTPOHHBIE
Ne ara upposbIe
Tema ypoka Konrpoas | IlpakTnue A ungp
n/n Bceero HbIE CKHe U3Y4YEeHUS oOpa3oBaTe/ibHbIE
padoTbI padoThI pecypchl

[TocTossHHBIC MATHUTHI U UX

1 B3aumojieicTBue. MarautHoe nose. Bekrop 1 bubamnorexa [JOK
MAarHUTHOM MHIAYKUHH. JINHUM MarHUTHOM 02.09.2024 | https://m.edsoo.ru/ff0c9778
WHIYKIIAHA
MarsnuTHoO€ 1moJjie TPOBOIHUKA C TOKOM.

2 OnbIT Dpcrena. Bzaumopelicteue 1 bubmorexa HOK

peTeAd. A 04.09.2024 | https://m.edsoo.ru/ff0c98fe

MIPOBOTHUKOB C TOKOM

3 Jlaboparopnas pabota «3yuenue | | bubnmorexa [JOK
MAarHUTHOTO NOJI KaTYLIKH C TOKOM» 09.09.2024 | https://m.edsoo.ru/ff0c98fe
JleificTBHEe MarHUTHOTO TI0JISI HA POBOTHUK

4 ¢ TokoM. Cuna Amnepa. JlaboparopHas | | bubnmorexa [JOK
pabora «lccnenoBanue aecTBUS 11.09.2024 | https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM»
JlelicTBME MarHMTHOTO TOJISI Ha

5 BIDK 10Cs 3apsiKEeHHYI0 yacTuily. Cuiia 1 bubmorexa [IOK
ABIDRYILY P Y W 16.09.2024 | https://m.edsoo.ru/ff0c9df4
Jlopenma. Pa6ota cunbl Jlopenna
CTtapToBBIi KOHTPOJIb. DIEKTPOMArHUTHAS

6 nHaykus. [IoTok BeKTopa MarHUTHOM |
uaaykuud. DJ1C naaykiuu. 3akoH 18.09.2024
ANIeKTpOMarHuTHOW nHayKnu Papanes

. Jlaboparopuas padota «lccienoBanue 1 | bubnmnorexa [JOK
SIBJICHUS DJICKTPOMAarHUTHOM HHIYKIIM 23.09.2024 | https:/m.edsoo.ru/ff0cal50



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
https://m.edsoo.ru/ff0ca150

NHAyKTUBHOCTB. SIBI€HNE CAMOUHAYKIWH.
S/1C caMOMHIyKIIMU. DHEPIHsi MATHUTHOTO
TIOJISI KATYILIKU C TOKOM. DJIEKTPOMAarHuTHOE
rnoJie

25.09.2024

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

TexHuueckue ycTponucTBa U ux
IIPUMEHEHHE: IIOCTOSIHHBIE MArHUTHI,
3JIEKTPOMArHUTHI, 3JIEKTPOBUTATENb,
YCKOPUTEIIN JIEMEHTapHbIX YaCTHII,
MHIYKIIMOHHAs II€Yb

30.09.2024

10

O6o06maromuii ypok «MarauTHoe moJe.
3HeKTpOMaFHHTHa${ HHIAYKOUSI»

02.10.2024

bubnuoreka [{OK
https://m.edsoo.ru/ff0cab82

11

KonTponbHas padota mo Teme «MarHuTHOE
roJie. DJIEKTPOMArHuTHAsE WHIYKITUS)

07.10.2024

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

12

CB0OOHBIE MEXaHHYECKHE KOJIeOaHusI.
I"apmonnueckue koneOanus. Y paBHEHUE
rapMoHHUYecKux Kosebanuii. [IpeBpaienue
SHEPTUH

09.10.2024

bubnuoreka [{OK
https://m.edsoo.ru/ff0caf06

13

Jlaboparopnas padota «lccnenoBanue
3aBHCHMOCTH IEPUOJIa MAJIbIX KoJeOaHui
rpy3a Ha HUTU OT JUIMHBI HUTU U MacChl
rpy3a»

14.10.2024

14

Konebarenbublit KoHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHBIC KOJIeOaHUs B
UcaIbHOM KOJIeOATeIbHOM KOHTYPE.
AHaJOrust MEXy MEXaHUYCCKHUMH U
AJIEKTPOMArHUTHBIMH KOJICOaHUSIMU

16.10.2024

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

15

®opmyna Tomcona. 3akoH COXpaHEHUS
SHEPTUU B UJICATHHOM KOJIe0aTeIbHOM

21.10.2024

bubnuorexa [JOK
https://m.edsoo.ru/ff0cb9c4
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KOHTYpE

HpeHCTaBHeHI/Ie 0 3aTyXaromux

16 KoseOaHusx. BoIHYKIeHHbIE MEXaHUYECKUE bubnmnorexa [JOK
koseOaHus. Pezonanc. BeiHyxaeHHbIE 23.10.2024 | https:/m.edsoo.ru/ff0cbb86
AJIEKTPOMArHUTHBIC KOJIeOaHuUs
[lepemennsbiii Tok. CHHYCOUAAIBHBIN

17 MePEMEHHBIN TOK. MOIIIHOCTh MEPEMEHHOTO bubnuoreka [{OK
TOKA. AMIUIUTYAHOE U JEHCTBYIOLIEE https://m.edsoo.ru/ff0cbd34
3HAUYEHHME CUJIbI TOKA U HANIPSHKEHUS

18 Tpancdopmarop. [IponsBocTBo, nepenaya
1 TOTpeOJICHUE DIICKTPUUCCKOM SHEPT U
Y CTpolCTBO M MPAKTUUECKOE TPUMEHEHUE

19 AJIEKTPUYECKOI0 3BOHKA, TeHEpaTopa bubmorexa [IOK

N https://m.edsoo.ru/ff0cc324
MEPEMEHHOT0 TOKa, JIMHUH AJIEKTpoIepeay
DKOJIOTUYECKHE PUCKHU TTPU TPOU3BOJICTBE

20 anekTpo3Hepruu. Kynbrypa ucnosib3oBaHus
3JIEKTPOIHEPIUY B MOBCEIHEBHOM )XKU3HU
MexaHnu4ecKkue BOJIHBI, YCIOBHS

21 pacnpoctpanenus. [lepuon. Ckopocthb Bubmmoteka LJOK
pacnpoCTpaHEHHUs U JJIMHA BOJIHEL. https://m.edsoo.ru/ff0cca54
[Tonepeunble U MPOOJILHBIE BOJHBI

2 3ByK. CKOpOCTh 3ByKa. | pOMKOCTH 3ByKa. bubamnorexa [JOK
Bricora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc

7 DNeKTpOMarHuTHBIE BOJIHBI, UX CBOMCTBA U bubnmnorexa [JOK
ckopocTs. IlIkana 371eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0

24 [IpuHIUIIBI PaAMOCBA3U U TEJICBUACHUS.

PazButue cpencts csa3u. Paaunomnokarus
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KonTponbras padora «Konebanus u

bubnuoreka [{OK

25
BOJIHBD) https://m.edsoo.ru/ff0cc6f8
[IpsamonnHEHOE pacIpOCTPaHEHHUE CBETA B
26 0 pHO OJIHOM Ccpe F; ch)qqumﬁ HMCTOYHHK bubmmorexa [JOK
AHOPOR pene. https://m.edsoo.ru/ff0cd350
ceera. Jlyu cBera
OTtpaxxeHue cBeTa. 3aKOHBI OTPAKEHUS
27 cera. [TocTpoenune n3o0pakeHuil B bubmorexa [IOK
' p p https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3epKajie
[Ipenomnenue ceta. [lonHoe BHyTpeHHEE
28 oTpaxkeHue. [IpeneapHblid yrod MoJaHoTro bubmorexa [IOK
P - HPeA 4 https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPAKECHHUS
29 Jlaboparopnas pabota «/3mepenue bubnmorexa [JOK
MOKAa3aTeIIsl MPETOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
Jlunssl. [TocTpoenue n300pakeHni B TMH3E.
30 dopMyIia TOHKOW JTUH3BL. Y BETHUYCHHE bubmorexa [TOK
pMy ' https://m.edsoo.ru/ff0cddle
JIUH3BI
31 Jlaboparopuas padota «lccienoBanue
CBOMCTB M300paXCHUI B JIMH3AX)
Hucnepcus ceeta. CloXKHBIN cocTaB 6€10ro
32 cera. L[Ber. JlabopaTopHas pabora
«Habnroienne qucrepcuu CBeTa»
1 Wnrtepdepennus creta. Judpaxius ceeta. bubnmorexa [JOK
JudpakuronHas penéTka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOCTH CBETOBBIX BOJH. bubnmorexa [JOK
[Tonstpuzanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue NpuOOpPbI U yCTPOICTBa U

YCJI0BUSA UX 0e30I1acHOro IMPUMCHCHU A
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['paHnLIBI TPUMEHUMOCTH KJIACCUYECKON

bubnuorexa [JOK

36 exa . Iloctynarel ciennaibHOM
MEXATa TYHATHL CHCIHATRHOR https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEIbHOCTH
37 OTHOCUTENBHOCTHh OJHOBPEMEHHOCTH. bubamnorexa [JOK
3ameJIeHre BpEMEHH U COKpAIllEHUE IJTUHBI https://m.edsoo.ru/ff0cfa42
DHeprus u UMIYJIbC PEIITUBUCTCKOM
38 ‘{aCTII)/I bl CB;IBLy Macfm C Heprueu u bubmmorexa LIOK
HBL p https://m.edsoo.ru/ffOcfc68
UMITyJIbCOM. DHEPIHsl MOKOs
19 KonTponbnas pabota «Ontuka. OCHOBBI bubnmorexa [JOK
CIIeIMAIbHON TEOPUH OTHOCUTEIIHLHOCTH https://m.edsoo.ru/ff0ct610
40 ®otonbl. ®opmyna [lnanka. DHeprus u bubnmnorexa [JOK
UMITyI6C GOTOHA https://m.edsoo.ru/ff0cfe16
41 OTtkpsiTHE U HccaenoBanue Gporoddekra. bubamnorexa [JOK
Omprtet A. I'. CToneroBa https://m.edsoo.ru/ff0cffc4
3akonbl portorddexra. YpaBHeHUE
42 3171HHIT€§H8, Hqi)lq)(i)OTOB(b(geKTa «Kpachnas bubmmorexa LIOK
g P https://m.edsoo.ru/ff0d015¢
rpanuna» Gororddexra
43 Hasnenue ceeta. Onbithl 1. H. JIeGenena. bubnmorexa [JOK
XUMHUYECKOE IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuyeckue ycTpoHCTBa U MPAKTUYECKOE
44 npuMeHeHue: GoTosaeMenT, GOoTodaTUuK,
COJTHEeYHas OaTapesi, CBETOUO
45 Pewenue 3anau no reme «1€MEHTHI bubnmorexa [JOK
KBAaHTOBOU ONTHUKN https://m.edsoo.ru/ff0d0302
Mopenb aroma Tomcona. OMNbITHI
46 Pesepdopna o paccessHuo 0-4acTu bubmorexa [JOK
pOOPA p t https://m.edsoo.ru/ff0d091a

[Inanerapnas mozens aroma
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bubnuorexa [JOK

47 [Toctynater bopa
https://m.edsoo.ru/ff0dOafa
W3nyuenue u nornomieHue GOTOHOB MpU
48 nepe}t/;oz[e aToMa C OJJHOTO YPOBHS SHEPTUH bubmorexa [IOK
. P P https://m.edsoo.ru/ff0dOafa
Ha apyroi. Buasl cnektpos
BonnoBeie cBoiicTBa yacTul. BonHel e

49 Bpoiins. KopmyckynsipHO-BOTHOBO#M bubmmorexa [JOK
nyanu3M. CIIOHTaHHOE U BBIHYXICHHOE https://m.edsoo.ru/ff0d0ca8
U3IIy4eHUE
OTkpbITHE PaOaKTUBHOCTU. ONBITHI

50 Pesepdopna o onpesenenuto cocraBa bubmorexa HOK

https://m.edsoo.ru/ff0d0fd2
PaZOaKTUBHOIO U3TYyUEHUS
CoiicTBa anb(da-, 6era-, raMma-u3IyICHHUS.

51 BinsiHue pagnoakTUBHOCTH Ha KUBBIE
OpPraHU3MBbI
OTKpbITHE IPOTOHA U HEUTpOHA. M30TOIBI.

5) Anbda-pacniaa. DIEKTPOHHBIA U bubnuoreka [IOK
MMO3UTPOHHBIN OeTa-pacman. ["amma- https://m.edsoo.ru/ff0d1162
U3IIy4eHUE
DHeprus CBsA3M HYKJIOHOB B sifipe. SnepHble

53 peakuuu. Snepusiii peaktop. [Ipodraems, bubnmnorexa [JOK
IIEPCIIEKTUBBI, DKOJIOTMYECKUE aCIIEKTHI https://m.edsoo.ru/ff0d1356
SIEPHOMN DHEPrETUKH
DnemeHTapHble YyacTUllbl. OTKpBITHE
Mo3uTpoHa. MeTo1bl HAOMIOACHHS U

bubnuoreka [{OK
54 perucTpanuy 31eMEHTAPHbIX YaCTHII.

Kpyribiit cron «®yHaaMeHTaabHbIE
B3auMoieicTBus. EnuncTBO dusnueckoit

https://m.edsoo.ru/ff0d0e38
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KapTHUHBI MUP»

55

Otansl pa3BuTHs actpoHomuu. [IpukinagHoe
1 MHPOBO33PEHUYECKOE 3HAUYCHUE
actpoHomMuu. Bun 3B&3iHOTO HEbAa.
Co3zBesnus, sspKue 3BE3/1bl, IUTAHETHI, UX
BuauMoe asmxkenue. CoHeuHas cucreMa

56

Comnnaue. CoiHeuyHast aKTUBHOCTE. VICTOYHUK
sHeprun CoJIHIIA U 3BE3]T

57

3BE3/1bI, UX OCHOBHBIC XapaKTCPUCTUKH.
3BE3/1b1 ITIAaBHOM IOCIIE0BATENIHLHOCTH.
Buytpennee ctpoenue 38€31. CoBpeMeHHbIE
MIPEJICTABJICHHS O IIPOUCXOXKICHUHU H
spoatonuu CoJIHIIA U 3BE3]T

58

Mieunsiit [lyte — Hama ['aakrTuka.
[Tonoxenue n auxenue ConHua B
lanaktuxke. I'anaktuku. YEpHbIE NBIPHI B
s1pax rajJakTHK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
Bonwmioro B3peiBa. PennkroBoe uzinyyeHue.
Meraranaktuka

60

Hepemennsie mpo0ieMbl aCTPOHOMUU

61

KonTponbHas padoTta «1eMeHTBI
aCTPOHOMHUU H aCTPOPHUIUKI

62

Ob6o6matomuii ypok. Ponb ¢pusuku u
ACTPOHOMHUHU B 9KOHOMHUYECKOI,
TEXHOJIOTHYECKOM, COLIMAIbHOM U
ITUYECKOH cepax NesTeTbHOCTH YeI0BeKa




63

Oo6o06matomuii ypok. Pois u Mecto pusuku
1 aCTPOHOMUH B COBPEMEHHOM HAay4YHOHN
KapTUHE MHpa

64

O6o6maromuii ypok. Pons dpusnyeckoit
Teopuu B GOPMHUPOBAHIH NIPEICTABICHUN O
¢bu3nveckoil KapTHHE MUpPA

65

Oo6o06maromuii ypok. Mecro pusudeckoit
KapTHHBI MUpPa B O0IIEM sy COBPEMEHHBIX
C€CTCCTBCHHO-HAYYHBIX HpeI[CTaBJ’IeHI/If/'I (0]
IPUPO/IC

66

PesepBHblii ypok. MaruuTHoe 1noJie.
DneKTpoMarHuTHasi UHIYKIUs

67

PesepHblii ypok. OnTuka. OCHOBBI
CHeHabHON TeOPUN OTHOCUTEIBLHOCTH

68

Pesepnbiii ypok. KBantoBas ¢usuka.
DeMEeHTHl aCTPOHOMUU U acTPOPU3UKU

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

OBIIEE KOJIMYECTBO YACOB 10
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

» dusuka, 10 knace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. nmon
penaknueii [TapdentoreBoit H.A., AknronepHoe o61mecTBo «M3marenscTBo

«IIpocsemienue»

METOANYECKHUE MATEPUAJIBI JJISI YUUTEJIS
®wuspnka : 10—11 k1. : mMOypod. TUTaHUPOBaHUE: TTOCOOHE
—M. : IIpocBemenne, 2013. — 128 c.

JUISL yUUTEIIeH 00111e00pa3oBaT. OpraHu3aliuii

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

UHTEPHET






