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IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢uszuke 0a30BOro ypoBHS Ha YPOBHE CpEIHEro OOIero
oOpa3oBaHus pa3padOTaHa Ha OCHOBE MOJIOKEHHM M TpeOOBaHUM K pe3yJibTaTaM
OCBOCHHSI OCHOBHOHM 00pa30oBaTeIbHOW MporpaMMsbl, mpenactaBieHHbIX B OI'OC
COO, a Ttakxke c yuétoM ¢enepaibHOl pabouell HporpaMMbl BOCHUTAHUS U
KOHLEMIKU TpernojiaBanusi yuyeOoHoro npeamera «Pusmka» B 00pa3oBaTeIbHBIX
Oopra"u3anusax Poccniickon denepanun, peanu3yommux OCHOBHBIE
o0pa3oBaTeabHbIE MPOTPAMMBI.

Copepxanue mnporpamMmbl 1o (U3MKE HaANpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcs 10—11 kmaccoB pu oOydeHUn
ux ¢u3rke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-IIEATEILHOCTHOTO MOJAX0/A.
[Iporpamma no ¢usuke coorserctByetr TpedoBanusaM OPI'OC COO k muaHupyembIM
JUYHOCTHBIM, MPEAMETHBIM U METAlpeIMETHBIM pe3yjibTaTaM OOy4eHHUs, a TaKxKe
YUHTBHIBAET HEOOXOJMMOCTb peaTM3alUU MEXIPEAMETHBIX CBA3€d (U3MKH C
€CTeCTBEHHO-HAYYHBIMH YUYE€OHBIMU NpeaMeTaMu. B Hell onpeenstoTcss OCHOBHbIE
e U3y4eHus: (PU3UKHU Ha YPOBHE CPEAHEro 0011ero oopa3oBaHus, IJIaHUPYEMbIE
pe3ynbTaThl OCBOCHHSA Kypca (H3UKUA: JMYHOCTHBIE, METaIllpeIMETHBIC,
npeaMeTHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma 1o Gpu3uke BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHHS Kypca (PU3UKU Ha Oa30BOM YpPOBHE, B

TOM YHCJI€ TPEIMETHBIE PE3YJIbTATHI M0 F0JIaM 00yUYEHUS;

e cojepkaHue yuyeOHoro npeamera « Pusnka» mo rogam o0ydeHusl.

®dusnka kKak Hayka O HamOosiee OOIIMX 3aKOHAX MPHUPOJBI, BHICTyMas B
KauecTBe y4eOHOro MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUi 00 okpy:xatoniemM Mupe. LIKoapHbII Kypc GU3HKK — cUCTEMOOOpa3youii
JUISl €CTECTBEHHO-HAYYHbIX YUEOHBIX MPEIMETOB, OCKOJIBKY (PU3NYECKHE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUM, W3yYaeMbIX XHUMHEH, OMOJIOTHEH,
dbuzmyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME UM AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  OMpejeNseT  XapakTep U pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTHH B c(hepe SHEPTeTUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
NOJIyYEHHsS] HOBBIX MATEPHAJIOB C 3aJIaHHBIMU CBOMCTBaMH U Apyrux. M3yueHue
(U3MKK BHOCUT OCHOBHOM BKJIaJl B (HOpMHpPOBaHHE €CTECTBEHHO-HAYYHOW KapTHHBI
Mupa oOydarouuxcs, B (opMUpOBaHME yMEHUN MPUMEHSATh HAYYHBIM METO]
MO3HAHUS MPHU BBINOJHEHUN UMHU YUYE€OHBIX UCCIIEAOBAHUM.

B ocHOBY Kypca pu3nKu JU1sl ypOBHS CpeTHEr0 OOUIEro 00pa3oBaHus MOJI0KEH
PAI UAEH, KOTOPbIE MOKHO pacCMaTpHUBaTh KaK MPUHLIUIIBI €T0 TOCTPOEHUS.



Hoess yenocmnocmu. B COOTBETCTBUHM € HEM KypcC SBIISIETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJICPKUT MaTepuaj U3 BCEX pa3/ieloB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HUKHU.

Hoesn cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuan Kypca (HU3HKU
o0beMHEH BOKpYr (¢u3nueckux Teopui. Benymmm B Kypce sBisercs
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. E€ peanuzauus MNOpeAnosaraeéT HCIOJIb30BAHKE
TYMAaHUTAPHOTO TOTEHIMANa (PU3NYECKON HAyKH, OCMBICICHUE CBSI3M Pa3BUTHUS
(bU3HKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU
U DKOJIOTMYECKUMU ITpoOIeMamu.

Hoes npuxnaonou nanpasnennocmu. Kypce busuku npejmnonaraet 3HakoMCTBO
C IMIMPOKUM KPYIOM TEXHHUYECKUX U TEXHOJOTHUECKUX MPHUIOKEHUM HU3yUYEHHBIX
TEOPUU U 3aKOHOB.

Hoes sxonocuzayuu pearnusyeTcsi TMOCPEIACTBOM BBEICHUS JJIEMEHTOB
colepKaHUs, TOCBSIIEHHBIX SKOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKH U TEXHOJIOTMM, a Takke O0O0CYKIeHUs
npo6JieM palOHAIBHOTO MPUPOOTIONB30BAHMS U SKOJIOTMYECKOI 0€30MacHOCTH.

Crep>KHEBBIMU DJIEMEHTAMHU Kypca (PU3MKM HAa YPOBHE CPEAHEro OOIIero
oOpa3oBaHus sBISAIOTCS (pusmyeckue Teopuu (HopMHUpOBaHUE MPECTABICHUN O
CTPYKTYpE MOCTPOEHUS (PU3HUECKOW TEOpHH, pojii (hyHIaMEHTAIbHBIX 3aKOHOB U
IPUHIIMIIOB B COBPEMEHHBIX TPEICTABICHUSIX O PUPOJIE, TPAHUIIAX TIPUMEHUMOCTH
TEOPHUM, JUISI ONMCAHUS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLECCOB).

CucTeMHO-JesTeNbHOCTHBIN TIOXO0/ B Kypce (DU3UKU peanu3yeTcs Mpexke
BCEro 3a CUET OpraHu3alldd SKCIEPUMEHTATbHOM AESTENbHOCTH O0YYarOIIMXCS.
Ji1st 6a30BOr0 ypoBHA Kypca (PU3KUKH — 3TO UCHOJb30BAHUE CUCTEMBI (PPOHTATIBHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPAaTOPHBIX pabOT, KOTOPHIE B TPOrpaMMe
no (usuke 0OBETMHEHBI B OOIIMI CIMUCOK YUYEHHYECKHX MPAKTUYECKUX PadoT.
Boigenenne B ykazaHHOM TiepedHe J1a0OpaTOpHBIX pPaOOT, MPOBOAMMBIX IS
KOHTPOJISL ¥ OLIEHKH, OCYIIECTBIISIETCS] YYaCTHUKaMHU 00pa30oBaTEIbHOrO Mpouecca
UCXOJsl U3 OCOOEHHOCTEW IUIAHWPOBAHUS W OCHalleHWs kaOuHera ¢usuku. Ilpu
3TOM O0ECIEeYnBaeTCsl OBJaJeHUE OOyYarolMMHUCS YMEHUSAMU TMPOBOJUTH
KOCBEHHbIE HM3MEPEHHUs, HMCCIEAOBAaHUS 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH U
MIOCTAHOBKY OIIBITOB I10 IPOBEPKE MPEI0KEHHBIX THIIOTES.

Bonbiioe BHMMaHUE yes€TCS PEIICHUIO pAaCYETHBIX U KaYE€CTBEHHBIX 3a/au.
[Ipu 3TOM 1J1 pacUETHBIX 3a]1a4 NPUOPUTETOM SIBIISIFOTCS 33J1a4M C SIBHO 3a/IaHHOU
¢u3nyeckol MOJAENbI0, MO3BOJIAIONIME NPUMEHATh HW3YUYCHHbIE 3aKOHBl U
3aKOHOMEPHOCTH KaK M3 OJHOIO pazfeia Kypca, TaK U UHTErpUpPYs 3HAHUS U3
pa3HbIX pa3zenoB. [ KauyeCTBEHHBIX 3a/a4 MPUOPUTETOM SIBISIIOTCS 3a/laHUs Ha



00BsCHEHHE TMpOTEeKaHUsi (U3MYECKUX SBJICHUM W TPOLECCOB B OKpYXKarolen
KU3HU, TpeOyromue BbIOOpa (PU3MUECKON MOJAENU Uil CUTYyalluu MPaKTUKO-
OpPUEHTHPOBAHHOI'O XapakTepa.

B cootBetctBuu ¢ TpedoBanusimu @I'OC COO k MaTepHanbHO-TEXHUYECKOMY
o0ecneyeHn0 y4yeOHOro mpouecca 06a30Bbli ypOBEHb Kypca (PU3MKU HAa YpPOBHE
cpenHero ooOiiero o0Opa3oBaHMs JOJDKEH HM3y4daThbCsl B YCIOBUAX MPEIMETHOTO
KaOuHeTa (PU3MKK WIM B YCIOBUAX HHTETPUPOBAHHOIO KaOHMHETa MNPEIMETOB
€CTECTBEHHO-HAYYHOr0 LUKIa. B kaOuHeTe (pU3MKH AOHKHO OBITH HEOOXOIUMOE
nabopaTtopHoe O0OpyIOBaHUE MAJsl BBIMOJHEHMs] YKa3aHHBIX B Iporpamme IO
bU3UKe YUeHUUECKUX MPAKTUUECKUX pabOT U AEMOHCTpAIMOHHOE 000PYT0BaHHE.

JlemoHCcTpaninoHHoe o0OopyaoBaHue (opmupyercs B COOTBETCTBHUU C
OPUHIIMIIOM MUHUMAJIbHOM JOCTaTOYHOCTH M OOECNEYMBAET IOCTAHOBKY
NEPEYUCIICHHBIX B TporpamMme 1Mo (U3HKE KIIOYEBBIX JEMOHCTpAIUil s
UCCJIEIOBAHMUSI  W3Y4YaeMbIX  SIBJIGHUH M  IPOLIECCOB, HOMIIMPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHH.

JlaGopatopHoe 00OpyIOBaHHE [JIi YYCHUYECKUX MPAKTHUECKUX padoT
dopmupyeTcss B BUAE TEMAaTUYECKUX KOMIUIEKTOB M 0OECleuMBaeTCsi B pacyéTe
OJIHOTO KOMIUIEKTa Ha JAByX oOydaromuxcs. TeMaThyeckne KOMIUIEKTBI
Ja00paTOpHOTO OOOPYIOBAHHUS JOKHBI OBITh TMOCTPOEHBI HAa KOMIUICKCHOM
UCIOJIb30BAaHUU AHAJIOTOBBIX U HUMPOBBIX NPHUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIC IIU(POBBIX J1A0OPATOPHUIA.

OCHOBHBIMU LIEJISIMU U3Yy4YE€HHS (PU3HKHU B 001IEM 0OpPA30BAHMMU SIBIISIIOTCSA:

e (opMupoBaHME HUHTEpeca M CTPEeMJICHHs OOYYalOIIHUXCS K Hay4dHOMY
U3YYCHUIO TMPUPOJIbI, PA3BUTHE HMX HMHTEIUICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEN;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ/I€ MO3HAHUSA U (POpMUPOBAHUE
UCCJIEI0BATEIBCKOIO OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;

e (opMHUpOBaHHE HAYYHOI'O MUPOBO33PEHHMSI KaK pe3ysIbTaTa U3yueHUs! OCHOB
CTpOEHHUS MaTepuu U QyHAAMEHTAIbHBIX 3aKOHOB (DU3UKU;

e (opmupoBanue yMeHUH OOBSACHATH SBICHHUS C HCIOJb30BAaHUEM
(u3MYECKUX 3HAHUHM U HAYYHBIX JOKA3aTEbCTB;

e (opMUpOBaHHME MPEACTABICHUN O ponu (U3UKU AT Pa3BUTHS IPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTikeHue 3TUX 1elield oOecreunBaeTcsl pelleHueM CIeAYIOIMMX 3a/1ad B

npoiiecce u3yueHus Kypca GU3uKu Ha YPOBHE CPETHET0 00IIero o0pa3oBaHus:

e MpuoOpeTeHne CUCTEMbI 3HaHUI 00 00X PU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHax, TEOpUAX, BKJIIOYAs MEXaHUKY, MOJCKYJISApHYI0 (QU3HUKY,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U DJIEMEHTHI aCTPOPUUKHY;



e (opmupoBaHue yMEHUU TPUMEHSATH TEOPETUUYECKUE 3HAHMUS IS
00bsICHEHUSI (PU3MYECKUX SBJICHUNW B TMPUPOAEC U I TMPUHITHUS
MPAKTUYECKUX PELICHUN B OBCEIHEBHOW JKU3HU;

e OCBOCHHE CIIOCOOOB pEIICHUS PAa3IUYHBIX 3a7ad C SBHO 3aJlaHHOMN
dbusznueckoil MOMAENbI0, 3a/Jad, MMOJAPa3yMEBAIOIIUX CAMOCTOSTEIHLHOE
co3fanue GU3MUECKO MOJIENH, aJIEKBAaTHON YCIOBUSIM 3aJ1auH;

e TMOHMMaHUE (PU3UYECKUX OCHOB M MPHUHIMIIOB JCUCTBUS TEXHUUYECKUX
YCTPOUCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOILYIO
cpeny;

e OBJAJCHHE METOJAMHU CAMOCTOSITEIHHOTO IIAHUPOBAHUS M IMPOBEACHUS
(Gu3MYEeCKUX SKCIEPUMEHTOB, aHalIW3a U HMHTepIpeTanuu UHGOpMaIuu,
onpeaeneHus: JOCTOBEPHOCTH MOTYYEHHOTO pe3yJIbTaTa;

e CO3/IaHUE YCIIOBHM JJISl PA3BUTUS YMEHUM MPOEKTHO-UCCIEIOBATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH.

Ha wusyuenme ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHETO OOIIEero
obpazoBanust otBoauTcsa 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HEJIEIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipenyaraemerii B mporpamMme 1o ¢GU3NKE TEPEUYCeHb JTa0OpPaTOPHBIX U
MPAKTUYECKUX paldOT SABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEIaeT BBIOOP
poBeeHUusT J1a0OPAaTOPHBIX pPabOT M OMBITOB € YYETOM HMHAMBHUAYaJIbHBIX
0COOCHHOCTEHN 00yYarOIMUXCS.



COJEPXAHUE OBYYEHUA
10 KITACC

Pa3znes 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUA

@dusnka — Hayka o mpupone. Hayunbie MeTOABI NMO3HAHUS OKPYIKAOLIETO
Mmupa. PoJib 3KcriepuMeHTa v TEOPUH B POLECCE ITO3HAHUS IPUPOABL. DKCIIEPUMEHT
B (pusuke.

MopenupoBanue (pu3MyecKux [BJICHHM M TpolieccoB. HayuHble THIOTE3BI.
®duznyeckue 3aKOHbI U TEOpUH. ['paHHIIBI TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
[IpuHUKN COOTBETCTBUS.

Pons u Mecro ¢usuku B (HOpMHUPOBAHUM COBPEMEHHOW HAay4YHOW KapTHHBI
MHpPA, B IPAKTUYECKOMN JAEATEIBHOCTHU JIFOACH.

Jlemoncmpayuu

AHanoroBple M UHUQPPOBBIE HU3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABUKEHHE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBUKCHHS.
Cucrema orcuéra. Tpaekropusi.

[lepemertienre, CKOpOCTh (CpefHsiE CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHUE MaTepuabHOW TOUKH, UX MPOEKIMH HAa OCHU CUCTEMbl KOOPJMUHAT.
CroxeHue nepeMenieHui u CI0KeHUe CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpsAMOJIMHEHOe nBrkeHue. ['paduku
3aBUCHUMOCTH KOOPJAHMHAT, CKOPOCTH, YCKOPEHUs, IIyTH W NEPEMEUICHUS
MaTepuaJbHON TOYKU OT BPEMEHH.

CBoOosiHOE TIasieHue. Y CKOpeHue CBOOOHOTO NMaJeHuUS.

KpuBonuneniHoe nBuxeHue. J|BuxeHne MaTepuaibHOM TOYKHU IO OKPYKHOCTH
C TOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEIHAS CKOPOCTb.
[Tepuon u yactora obparnienus. LleHTpocTpeMUTENIBLHOE YCKOPEHHUE.

TexHuyeckre yYCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBI)KEHUE CHAPSIOB, IIEMTHBIC U PEMEHHBIC MTepeavu.

Jlemoncmpayuu

Mopenb cuctembl OTCYETA, WILTFOCTPALUsl KUHEMATHUYECKUX XapaKTEPUCTHUK
JBHKCHUSL.

[IpeobpazoBanyie NBUKEHUN C UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3/IyXe U B Pa3pEKEHHOM IMPOCTPAHCTBE.

HaGnronenue nBukeHus Tena, OpPOIIEHHOrO TMOJ yIJIOM K TOPU3OHTY U
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOTHOTO MaJeHUSI.

Hanpagnenue ckopocTu Ipu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmusie padonul

N3yyeHne HEPaBHOMEPHOTO JIBUKEHHS C LEIBIO ONPEACIEHUS MTHOBEHHOMU
CKOpOCTH.

HccnenoBanne COOTHOLICHHS MEXKIYy NyTSAMH, NPOMAECHHBIMH TEJIOM 3a
MOCJICIOBATEILHBIC PABHBIE MPOMEXKYTKM BPEMEHU TIPU PaBHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3yuyeHne nBUKEHUS MIAPUKA B BA3KOM KUJIKOCTH.

N3yuenune aBuxeHus Tena, OpOIIeHHOTO TOPU30OHTAIBHO.

Tema 2. lunamuxa

[IprHimn  otHocuTensbHOCTM  [anmmnes. IlepBelid  3akoH  HproToHa.
NuepunanbHbple CUCTEMBI OTCUETA.

Macca tena. Cuna. [Tpunuun cynepno3unuu cuii. Bropoil 3akon HeroToHa
JUIsl MaTepUaIbHOM TOUKU. TpeTuit 3akoH HproToHa AJ1s1 MaTepUaibHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuia Tsokectr. IlepBas kocmuueckas
CKOpOCTBb.

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

Tpenune. Bunsl Tpenus (mokosi, ckoipxeHus1, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHusl CKOIBKEeHHUS U cuiia TpeHus nokosd. Koadduiment tpenus.
Cuna conpoTUBIICHUS NPU IBUKEHUU TEJIa B )KUJKOCTH WJIU Ta3e.

[TocTynarenpbHOE U BpalllaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpamleHus. I[lmedo cumbl. YcnoBus
paBHOBECUS TBEPAOIO TEA.

TexHuyeckre yCTpPOWCTBA M IMPAKTUYECKOE NPUMEHEHHE: MOAIIMITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Llemoncmpayuu

SIBnenne nHepuuM.

CpaBHeHHE Macc B3aUMOAEHCTBYIOIIUX TEJL.

Bropoii 3akoH HerotoHna.

N3smepenne cui.

CrnoxxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehopmaIuu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOIBEME U MMAICHUU.

CpaBHEHUE CHII TPEHUS MMOKOSI, KAUYEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBeCHs TBEPAOTO Tea. Bubl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenune nBukeHust Opycka Mo HaKJIOHHOM TIOCKOCTH.



Hccnenoanne 3aBUCHUMOCTH CUJI yIPYTOCTH, BO3HUKAIOIIUX B NPYKUHE U
pEe3MHOBOM 00pa3siie, OT ux Jaedopmariuu.

UccnegoBanne ycnoBHil paBHOBECHS TBEPAOTO Tejla, HMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3aKoHnbl COXpAHEHUA 6 MEXAHUKE

Nmmnynsc marepuanbHOM TOYKM (Tena), CHUCTEMbl MaTepUalIbHBIX TOYEK.
NMnynbC CUIBl M1 U3MEHEHUE HMITyJIbCa TeJla. 3aKOH COXPAHEHUS MMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

Pabora cusbl. MOIIHOCTH CUIIBL.

Kunernueckass sHepruss MarepualibHOM Touku. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUM.

[TorenunanbHas SHEprusl. [TorennumanbHas SHEPrus yIpyro
nehopMHUPOBaHHOHN MPYKUHBL. [loTeHIMAbHAS SHEPTHSI TeJIa BOJIN3H MOBEPXHOCTH
3emuu.

[loTrennumanbHple W HENmOTeHIMaubHble  cuibl.  CBsS3b  pabOTHI
HETIOTECHIUAJIBHBIX CUJI C ”3BMEHEHHEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJl. 3aKOH
COXpaHEHHSI MEXaHUYECKON IHEPTUMU.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHnueckne yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOLOMET, KOMED,
NPYKUHHBIN MUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexo mOoTeHIMATIEHON YHEPTUN B KHHETHUECKYIO M 0OOpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopusle padonul

N3ydenune abCONIOTHO HEYNPYroro ygapa C MOMOIIbI JBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThI CHIIBI C U3MEHEHHUEM MEXAHMYECKOW HHEPTUu
TeJla Ha IIPUMEPE PACTSIKEHUS] PE3UHOBOTO KTy Ta.

Pa3znen 3. MosekyasipHas pu3uka 4 TEPMOAUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOT meopuu

OCHOBHBIE TTOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHM U MX ONBITHOE
o0ocHoBaHue. bpoyHoBckoe nBmwxkenue. Juddysus. Xapakrep IBHXKEHHUS U
B3aHMOJICMCTBUSL YaCTUL] BEIIECTBA. MoJaenu CTPOEHUs Ta30B, XUJKOCTEU H
TBEPJIBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojelei. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TermtoBoe paBHoBecue. Temneparypa u €€ usmepenue. lllkana temmneparyp
Llenscus.



Mopens  upeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETUYECKOW TEOpUM HJACAIBHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpEHEW KHWHETHMYECKOM SHEPIHM TEIUIOBOrO JBMXKEHHMS dactul rasa. [llkama
temneparyp KenbBuHa. ['a30Bble 3akoHbI. YpaBHeHHEe MenneneeBa—Knamneipona.
3akoH /lanbroHa. M3ompoueccsl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BemiecTBa. ['paduueckoe mpencTaBieHrWe H3OMPOIECCOB: H30TEPMa, H30X0pa,
u3o0apa.

TexHnueckne YCTpPOWCTBA M MPAKTUYECKOE IMPUMEHECHHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHUE BellecTBa, Qotorpaduu
MOJIEKYJI OPraHUYECKUX COCTMHEHUI.

OnpiTel 10 AU PY3UH KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO ABHIKCHHS.

Mogaens onbita LlTepHa.

OnbIThI, JIOKA3bIBAIOIIINE CyLIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aUMOJICCTBUSI.

Mojienb, WILTFOCTPUpPYIOIIAs MPUPOY AABIICHUS ra3a Ha CTEHKHU COCya.

OnbIThl, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHS UICAIBHOIO rasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbomul

Onpenenenne mMaccbl BO3ayXa B KJIACCHOM KOMHAT€ HA OCHOBE HM3MEPEHUM
00BbEMa KOMHATBHI, TaBJICHUS U TEMIIEPATypPhl BO3/IyXa B HEH.

Hccnenoanne 3aBUCUMOCTH MEXIY TapaMeTpaMU COCTOSHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmoauHaMuueckass cucreMa. BHYTpeHHSAS dHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI U cIoco0bI e€ n3MeHeHus. KonudecTBo TeroTel U pabota. BHyTpeHHSs s
SHEpPrusi  OJHOATOMHOTO  HWJEallbHOro  ra3a. Buasl  Temionepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIMS, U3IydYeHUE. Y AeJbHas TEIJIOEMKOCTh BEIIECTBA.
KonunuecTBo TemnoTsl npu Tenionepeaaye.

[Tonsitue 00 aamabatHoM mporiecce. l[lepBwIid 3aKOH TEPMOJAMHAMUKH.
[IpumeneHnre mepBOro 3aKOHAa TEPMOJMHAMHUKHU K Hu3ompoieccam. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPOIE.

TeruioBele  mamuHbl.  [IpuHOUWNBI ~ OEWCTBHS  TEIUIOBBIX — MAIIIMH.
[IpeoOpazoBanusi HEpruM B TEIUIOBBHIX MammHaX. Koadduiment mnomae3Horo
nerictBusl TeruioBord MamuHbl. [lukin KapHo u ero kodpduuMeHT moJIe3HOro
JNeUCTBUS. DKOJIOTHYECKHUE MPOOIEMbI TEIII0IHEPTETUKH.



TexHuueckue yCTpPOWCTBA © MPAKTUYECKOE TMPUMEHEHHE: JIBUTaTelb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

V3meHeHrne BHYTpEHHEH HSHEpruM Tejla MPH COBEPIICHUU PabOThI: BBLIET
npoOku u3 OyTBUIKM TIOJ JEWCTBHEM CXATOTO BO3JyXa, HarpeBaHue >pupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUICOAEMOHCTPALINS).

W3meHeHne BHYTpEHHEW SHEPTUM (TeMIiepaTyphl) Tea IpU Terionepeaye.

OmnbIT 0 a1MabaTHOMY paCIIMPEHUIO BO31yXa (OIBIT C BO3IYIIHBIM OTHUBOM).

Mopaenu napoBoil TypOMHBI, JBUTATENS] BHYyTPEHHETO CTOPAHMS, PEAKTUBHOTO
JIBUTATEISL.

Yuenuueckuii sxcnepumenm, 1abopamopusle padonul

N3mepenne yaenbHOU TEMI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoovl

[TapooOpa3zoBanue u kKoHaeHcauus. Vcnapenue u kuneHue. AOGCOIIOTHAS U
OTHOCUTEJIbHASL BIIAXXHOCTh BO3AyXa. HacellmieHHbI map. YienbHas TeruioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBICHUS.

TBépnoe Teno. Kpucrannuyeckue u amop(ubie Tena. AHU30TPONHMS CBOWMCTB
kpuctamioB. JKunkue kpucramwibl. CoBpeMeHHble Marepuansl. [lnaBnenue u
KpUCTAJUIM3aLMs. Y JenbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHue TeroBoro danaHca.

TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJTOPUMETP, TEXHOJIOTUU TMOIYYEHUSI COBPEMEHHBIX MAaTEpUajoB, B
TOM YHCJIE HAHOMATEPHUATIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBIIIEHHBIX MAPOB.

Kunenue npu noHuXKeHHOM J1aBJICHUU.

CnocoObl u3MepeHus BIaKHOCTH.

HaGutoienne HarpeBaHus U IJIaBJICHUS KPUCTAITIMYECKOIO BELIECTBA.

JleMoHCTpalus KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3mepeHrie OTHOCUTENIbHON BIAaKHOCTH BO3/1yXa.

Paznen 4. JieKTpoAMHAMMKA
Tema 1. Inekmpocmamuxa
DIIEeKTpU3aLUS TEIL. DIEKTPUUECKUN 3aps. J[Ba BU1a JIIEKTPUUECKHUX 3aPs/I0B.
[IpoBOIHMKHM,  AMDJIEKTPUKM W MOJYNPOBOJHHUKH. 3aKOH  COXPaHEHUs
AJIEKTPUUYECKOTO 3apsia.
B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuyHsblil aneKTpUuUecKuil 3aps.
Onekrpuueckoe mnoae. Hanpspk€HHOCTe  dnekTpuueckoro  mois.  [IpuHnun



CYIEPIO3ULINM DJICKTPUUECKUX TosieH. JIMHUM HanpsiKEHHOCTH DJIEKTPUUYECKOTO
TOJISL.

Paborta cun anexrpocratudeckoro nojist. [lorennuan. Pa3HocTh NOTEHITMATIOB.
[IpoBOIHMKM M OUBIEKTPUKU B BJIECKTPOCTATHYECKOM mMoJie. Juanexrpuueckas
IIPOHULIAEMOCTb.

DnekTpoéMKocTh. KongeHncatop. DIeKTpOEMKOCTh IIJIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsKEHHOTO KOHJAEHCATOpA.

TexHu4yecknue YCTpOMCTBA M MNPAKTUYECKOE IPHUMEHEHHUE: DIIEKTPOCKOI,
DJIEKTPOMETpP, DIEKTPOCTaTHUECKass 3alluTa, 3a3€MJICHHE JJIEKTPOIpPHUOOpOB,
KOHJICHCATOP, KOIMMUPOBAJIbHBIN alIapaT, CTPYUHBIN PUHTEP.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLINI IEUCTBUSA dIEKTPOMETPA.

B3auMmopenicTBrEe HA3IEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOAHUKM B 3JIEKTPOCTATUUECKOM MOJIE.

DJIEKTPOCTATUYECKAs 3alUTA.

JI3IIEKTPUKU B DJIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH ILJIOCKOIO KOHAEHCAaTOpa OT IUIOIIAAH
IJIACTHH, PACCTOSHUSA MEXKAY HUMU U IUIEKTPUIECKOW NPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOTO KOHJAEHCATOpA.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3mepenne 3meKTpOoEMKOCTH KOHIEHCATOPA.

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

DJICKTPUYECKUT TOK. YCJOBHS CYIIECTBOBAHMUS AJIECKTPUYECKOTO TOKa.
Hcrounuku Toka. Cuna toka. [IocTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 ydacTka LEeu.

DJIEKTPUYECKOE COMPOTUBIICHHE. YEIbHOE CONPOTUBICHUE BEIECTBA.
[TocnenoBarenpHOE, MapalIeNbHOE, CMEIIAHHOE COCIMHEHUE IIPOBOAHUKOB.

Pabora oamektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTB
3JIEKTPUYECKOTO TOKA.

DIIEKTPOJABHMKYIIAsl CHJIA U BHYTPEHHEE COMPOTUBIICHUE HMCTOYHUKA TOKA.
3akoH Oma 11 MoJHOM (3aMKHYTO#) 35ekTprudeckoi nenu. KopoTkoe 3aMbIkaHueE.

DJIEeKTpOHHAas  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTD
COINPOTHUBJICHUS METAIIJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTPUUECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynipoBOTHUKH. CoOcTBeHHas u MIPUMECHAas MPOBOJIMMOCTH
noJynpoBogHUKOB. CBoOMCTBa p—n-niepexoa. [TomynpoBogHUKOBBIE TPHUOOPHI.

DJICKTPUYECKUT TOK B  pacTBOpax M  paciiaBaX  AJIEKTPOJUTOB.
DIIEKTPOIUTAYECKAS] AUCCOUHAIMS. DJIECKTPOJIN3.



OnexTpuueckuid TOK B razax. CaMOCTOSITENIbHBII M HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Lnazma.

TexHHuecKrue YyCTPOHMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PEOCTaT, MCTOUYHUKH TOKa, ODJIEKTPOHArpeBaTejbHble MPUOOPHI,
3JIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN THO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, OJIYIPOBOIHUKOBBII N0/, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuitbl TOKAa U HANIPSKEHUS.

3aBUCUMOCTb COITPOTHUBIICHHUSI LUJIUHAPUYECKUX HPOBOJHUKOB OT JUIMHBI,
IUIOIIA/IM TIOTIEPEYHOT0 CEUEHUS U MaTepuaa.

CwMmeliaHHOEe COeIMHEHHUE MPOBOIHUKOB.

[IpssiMoe wu3MepeHue HIIEeKTpOABUKYIIEeH cuibl. KopoTkoe 3ambikaHue
raJIbBAaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb COIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psil U MPOBOAUMOCTS BO3/1yXa.

OaHOCTOPOHHSISI NPOBOAUMOCTbD TUOAA.

Vuenuueckuii sxcnepumenm, nabopamopnsie pabomoi

N3yueHne cMenaHHOrO COEIMHEHNS PE3UCTOPOB.

W3mepenue 371eKTpOIBUKYIEH CHIIBI UCTOYHUKA TOKA U €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

Habnronenue snexrposusa.

MexknpeaMeTHblie CBSI3H

N3ydenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kjacce ocylIecTBISETCS C
y4€TOM COJEpPKATENbHBIX MEXIPEIMETHBIX CBSI3€H € KypcaMM MaT€MaTHKH,
OHOJI0TUH, XUMUH, Teorpadyu U TEXHOJIOTUU.

Meorcnpeomemnvle nonsimusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAy4YHOIO
NO3HAHMS: SIBJICHHE, HAay4HbIH (akT, runoresa, (Qumueckas BeIMUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, IKCIEPUMEHT, MOJIEIIUPOBAHHE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHue CUCTEMBbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0osia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CUHYC, KOCUHYC, TAH€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX IPOEKIMHU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexaHndeckoe JBHKEHUE B XKUBOW mpupoae, auddysusi, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUbI TEIUIONEPEIayu, TEMIOBOE PAaBHOBECHE),
ANEKTPUYECKUE SIBJICHUS B dKUBOW IPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAsI Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, )KUKOCTEH U razos,



JNEKTPUYECKUE  CBOMCTBA  METAJUIOB,  DJIEKTPOJIUTHYECKAss  JAUCCOLMALUSA,
rajbBaHHKaA.

l'eocpaghusi: BNaxHOCTh BO3/1yXa, BETPhI, 0aApOMETp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE IBUKCHUN C HCIONH30BAHUEM MEXaHU3MOB,
Y4€T TpPEHUS B TEXHUKE, MOJAIIUIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JApPYTHe), JBUraTeilb BHYTPEHHETO
cropanusi, maponasi TypOuHa, ObITOBOM XOJIOJUIBLHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIyYEHUS] COBPEMEHHBIX MATEpHUAJIOB, B TOM YKCJIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKAs 3alllUTa, 3a3eMJICHUE BJIEKTPOIPHUOOPOB,
KCEpOKC, CTPYHHBIH IPUHTED, AJIEKTPOHArpeBaTEIbHBIC npuoOOPHI,
AIEKTPOOCBETUTEbHBIE MPUOOPHI, raJbBaHUKA.

11 KIIACC

Pa3znen 4. JiekTpogMHAMMKA

Tema 3. Mazcnummnoe none. IneKmpomMacHUMHAA UHOYKYUS

[TocTossHHBIE MarHUTHI. B3auMo1eiCTBHE MOCTOSSHHBIX MArHUTOB. MarHutHoe
nosie. Bektop MaruuTHOM MHAYKUMHA. [I[puHIMTI Cyneprno3uIuy MarHUTHBIX MOJIEH.
Jluvaum MarHuTHOM uWHAYKUMU. KapThHa IMHUKA MAarHUTHOW HWHAYKUIHUHU TIOJIS
MOCTOSHHBIX MAarHUTOB.

MarnutHoe T1OJie TPOBOJAHMKA C TOKOM. KapTwHa JHWHUW WHIYKIUA
MAarHuTHOTO TOJIS JJIMHHOTO MPSIMOrO0 TPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHHUKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. B3anmoaelcTBre mpoBOJHUKOB C
TOKOM.

Cuna Amnepa, e€ MOAYJb U HalpaBJICHUE.

Cuna Jlopeniia, €€ MOy/Ib U HampaBiieHUE. J[BUKEHHUE 3apsSKEHHON YaCTUIIbI
B OJIHOPOJIHOM MarHuTHOM mosie. Pabota cuiibl Jlopena.

SIBiieHuEe QJIEKTPOMAarHUTHOW MHAYKUMH. IlOTOK BekTOpa MarHUTHOM
WHIYKIWAHA. OJIEKTPOABIXKYILAS CHJIA HWHAYKUHAH. 3aKOH JJIEKTPOMAarHUTHOU
unaykuuu dapanest.

BuxpeBoe nanektpuueckoe Tmosie. ODIEKTPOJBMXKYIIAs CUla HHIYKIUU B
IIPOBOJHUKE, JIBHXKYILIEMCS IOCTYNATENBHO B OTHOPOJHOM MarHUTHOM IIOJIE.

[Ipasuno Jlenua.

NHnykTUBHOCTh.  SIBIeHME CAMOUMHIYKIMU. OJEKTPOJABHXKYINAS  CHJa
CaMOUHIYKIIUU.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE MOJIE.

TexHnueckne yCTpOMCTBA W TMPAKTUYECKOE TMPUMEHEHUE: MOCTOSHHbBIC
MArHUThbl, 3JIEKTPOMArHUTHI, SJIEKTPOJABUIATEINb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHL, UHIYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE NEKTPOHHOIO IyYKa MAarHUTHBIM TTOJIEM.

JIuHUM UHAYKIIUA MarHUTHOTO TOJIA.

B3aumopeiicTBre 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cumnel JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

SIBiIeHME AEKTPOMArHUTHON UHIYKIIUH.

[IpaBuo Jlenua.

3aBUCHUMOCTh 3JIEKTPOJBUKYILIEH CHIIBI MHAYKIHUH OT CKOPOCTH M3MEHEHUS
MAarHuTHOTO MOTOKa.

SIBrieHME CAMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul

N3yyeHne MarHuTHOTO MOJIs KaTYIIKH C TOKOM.

Uccnenoanne neiCcTBUSI NOCTOSIHHOTO MarHWTa Ha paMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHONW UHAYKIIVH.

Pa3znes 5. KosieOanusi 1 BOJIHBI

Tema 1. MexanuuecKkue u 31eKmpoOMaAzZHUMHbIE KOJ1€0AHUS

Konebarenbnas  cucrema. (CBOOOIHBIE  MEXaHMYECKHE  KoJeOaHUS.
IMapmonnyeckue konebanms. [lepuwon, wactora, amrmummryna u (asa KoseOaHU.
[IpyxuHHBI MaATHUK. MaTreMaTU4eCKUN MasATHUK. YPAaBHEHUE TApPMOHUYECKUX
kosnebanuii. [IpeBpareHue sHepruu NIpu rapMOHUYECKUX KOJICOaHUSX.

Konebarenbupiii koHTYp. CBOOOAHBIE SJIEKTPOMArHUTHBIC KOJieOaHUS B
UJeaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTHUS MEXAYy MEXaHUYECKUMHU U
ANEKTPOMArHUTHEIMU KoneOanussmMu. @Dopmyna TomcoHa. 3akoH CcoOXpaHEHUS
OHEPTUU B UJCATHHOM KOJIeOATEIbHOM KOHTYE.

[Ipeacrasnenue o 3aTyxaromux KoneOaHusx. BolHyK/I€HHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHYK/IeHHBIC 2JIEKTPOMAarHUTHBIEC KOJICOAHMUS.

Ilepemennpii  TOK. CHHYCOMAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JICHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpPsKECHHUS.

Tpancpopmarop. [IpousBoacTBo, nepeadya U NOTpeOICHUE IEKTPUUECKON
SHEPruM. JKOJOTHUUYECKHE PUCKHU TPU MPOU3BOJCTBE 3JEeKTpodHepruu. KymbTypa
UCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHnueckne yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JTUHUHU dJIEKTpOIepeay.

Jlemoncmpayuu

Uccnenoanne mnapaMeTpoB KoyieOATENbHOM CUCTEMBbl (MIPYKUHHBIN WU
MaTeMaTUYECKUI MasTHHK).



Habmronenue 3aryxarommx KojieOaHHi.

UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habnronenue pezoHanca.

CBOOOHBIC AIEKTPOMATHUTHBIE KOJICOAHUS.

OcuuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAMPSKEHUST OT BPEMEHU) ISt
AIIEKTPOMATHUTHBIX KOJICOAHUA.

Pe3onanc mnpu 1moCIIENOBATENIBHOM COEAWHEHWHM PE3UCTOpa, KATYIIKH
VHIYKTUBHOCTH U KOHJIEHCATOPA.

Mojenb JIMHUY 3JEKTPONEPENAYU.

Vyenuueckuii sxcnepumenm, 1ab6opamopusie padbomul

HccnegoBanue 3aBUCUMOCTH NEPHOJA MaJbIX KoJieOaHUM rpy3a HA HUTU OT
JUTMHBI HUTH U MACCHI Tpy3a.

HccnenoBanue nepeMeHHOr0 TOKA B LETIHM U3 MOCJIEI0BATEIBHO COEUHEHHBIX
KOHJICHCATOpa, KaTylIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKMpPOMACHUMHbBLE 60JIHbL

Mexannueckue BOJHBI, ycioBus pacnpoctpaneHus. llepumon. Cxopocts
pacnopocTpaHeHHsi W JJuMHA BOJHBL llomepeuHble W MOPOJIOJIBHBIE BOJIHBL.
NuTtepdepenius u audpaxiiyms MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTs 3Byka. Beicotra ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtauus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpakK€HUE, MpeJIOMIICHUE, MoJsipu3anus, Tudpaxuus,
uHTepdeperus. CKOpocTh dJIEKTPOMArHUTHBIX BOJTH.

[IIxana 37€KTPOMArHUTHBIX BOJIH. [I[pruMeHEHUE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpunHiunel paguocBA3y U TelleBUaAeHUA. Paguonokamnus.

DIEeKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KArOIIE Cpeibl.

TexHnueckne yCTpOMCTBA M MPAKTHUYECKOE IPUMEHCHHUE: MY3bIKAJIbHbBIC
WHCTPYMEHTHI, YJbTPa3ByKOBasi AUArHOCTMKA B TEXHUKE W MEAMIMHE, pajaap,
panuonpuéMHUK, TEIEBU30p, aHTeHHa, TesiepoH, CBYU-neus.

Llemoncmpayuu

OO6pazoBaHue U PaCPOCTPAHCHHUE TTOMIEPEUHBIX U MPOJTOTHHBIX BOJH.

Kone6mromeecs Teno Kkak UICTOYHUK 3BYKa.

HaGnronenue orpaxkeHus: U NpeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmronenue nuntepdepeHnu 1 Audpakiiiu MEXaHUYeCKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJION U
4acTOTOM KOJeOaHUi.



HccnenoBanne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAaKEHUE, IPEJIOMIICHUE,
noJispu3anus, 1udpakius, HHTepPepeHLns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. I[IpsiMonuHENHOE pacnpoCTpaHEHHE CBETa B
OIHOpOJHOM cpene. JIyd cBera. TOUECUHBINM UCTOYHUK CBETA.

OTtpaxkenue cBera. 3aKoHbI OTpaxkeHus cBeTa. [locTpoeHue n3zoOpaxeHuit B
IJIOCKOM 3€pKaje.

[Ipenomienue cBeTa. 3aKOHBI IPEJIOMIICHUS CBETAa. AOCOTIOTHBIN MOKa3aTeNb
npenomieHus. [lonmHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbI yrosl MOJHOIO
BHYTPEHHETO OTPAKECHMUS.

Hucnepcus ceeta. CiaoxHbIN cocTaB Oenoro cseta. Lser.

Cobuparoniye u paccenBarolye JuH3bl. ToHKas inH3a. DOKYCHOE pacCTOsTHUE
U OINTHYECKas Cuiia TOHKOW JHuH3BL. [locTpoeHne n3obpaxeHuii B coOMparomux u
pacceuBaroMX JUH3aX. @opmysia TOHKOM JUH3bI. Y BEJITMYEHUE, JaBAEMOE JINH30M.

[Ipenensl NpUMEHUMOCTH FEOMETPUUYECKON ONTUKHU.

BonnoBass ontuka. Wurepdepenuuss cBera. KorepeHTHblE HMCTOYHUKH.
VYcaoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEp(pEpPEHIIMOHHOU
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hubpakuus cBera. [udpakuuonHas pemeéTka. YclIoBUE HaOIIOIEHUS
[JIABHBIX ~MAaKCUMyMOB IIpM NAJE€HUH MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuyeckre yCTpPOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JyMa,
doToamnmapaT, NPOEKIIMOHHBINA afmapaT, MHUKPOCKOI, TEJIeCKOI, BOJOKOHHAsS
ONTHKA, TUPPAKIIUOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpsAMonHEHOE paclIpOCTpaHEHNE, OTPAKEHUE M IIPEJIIOMIICHHE CBETA.
OnTuyeckue MpuOOpPHI.

[TonHOE BHYyTpeHHEE OTpakeHue. Mozelb CBETOBOAA.

UccnenoBanue cBONCTB N300pakeHUM B JIMH3AX.

Mopnenn MUKpOCKOMa, TEIECKOIA.

Habmonenune narepdepeHm cBera.

HaGnronenue nudpaxiuu ceera.

HaGnronenue aucnepcuu cBera.

[TonyyeHue cekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomyuyenue cnekTpa ¢ IOMOUIbIO JU(PAKIIMOHHON PEIIETKH.

HaGnronenue nonspusamnuu cBeTa.

Yyenuueckuii sxcnepumenm, 1ab6opamopusie padbonul

N3Mepenune nokazareis nperoMIIEHUs CTEKIIA.



HccnenoBanune CBONCTB H300paKEHUH B JIMH3AX.
Habnronenue aucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeIUAJIBLHONH TEOPUU OTHOCHUTEIbHOCTH
['paHuIBl TPUMEHUMOCTH KJIACCUYECKOM MEXaHUKH. [[oCcTyaThl cienuanbHON
TEOPUU OTHOCUTEIILHOCTH: UHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe,
MIPUHIIUIT OTHOCUTENBHOCTH DWHIITENHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMENJICHHUE BPEMEHU M COKpAIlCHUE
JUTUHBI.
DHEpPrus ¥ UMNYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBsI3p MacChl C JHEPrUEN U UMITYJIbCOM PEIIATUBUCTCKOM YaCTHULIbL. DHEPTUs
IIOKOS.

Pasznes 7. KBanToBasi pusuka

Tema 1. dnemenmovt K6aHMOBOU ONMUKU

®ortonsl. ®opmyna [lnanka cBs3u sHEprun GOTOHA C €70 YACTOTON. JHEPTHUS
U UMITYJIbC (POTOHA.

OtkpsiTue u ucciaenoBanue ¢porodddexra. OnbiThl A. I'. CToseToBa. 3aK0OHBI
dbotorddexra. YpaBHenue DiinHmreHa 1 Gpotodrddexra. «KpacHas rpanuna»
dotorddexra.

JlaBnenne cBera. OnpiTol I1. H. JIeGenera.

XUMHUYECKOE JIEVCTBUE CBETA.

TexHudyeckre yCTpPOMCTBA M MPAKTHUECKOE TMpUMEHEHHue: (HOTODIEMEHT,
dboToaTUMK, COJIHEUHAs OaTapesi, CBETOUO.

Jlemoncmpayuu

dotor(pdeKT Ha YyCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeIHETo GhoTodddexra.

Cseroaunon.

Conneunas Oatapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUIO 0 -4aCTHIL.
[Inanerapuas mopens aroma. Iloctynatel bopa. M3nydeHwe W MOIUIOLIEHHE
(OTOHOB MpU MEpexo/ie aToMa C OJHOIO YPOBHS SHEPrUM Ha Jpyroil. Bumbl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTHH aTOMa BOAOPO/Ia.

BonHoBreie cBoiicTBa yactuil. Bosnbl ne bpoiis. KopnyckynsspHO-BOITHOBOM
Ty aJIu3M.

CrnoHTaHHOE W BBIHYKJICHHOE U3TyUYCHHE.

TexHu4yeckrue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu



Mogens onbita Pezepdopna.

Onpenenenue QJIMHBI BOJIHBI Ja3epa.

HaGnronenue TMHEHYaThIX CIIEKTPOB U3ITyUYECHHUS.

Jlazep.

Vyenuueckuii sxcnepumenm, 1ab6opamopusie padbonul

Habmronenue nuHeyaToro crnekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIIUE CJIOKHOCTh CTPOEeHMA sAnpa. OTKpsITHE
paauoakTuBHOCTH. OnBITH Pe3epdopa 1o onpeneseHnio coctaBa paIuoakTUBHOTO
wsnyuenus.  CBoiictBa  anbda-, Oera-, ramma-usnydeHus.  BrusiHue
PaaMOaKTUBHOCTU HA KUBBIE OPTAHU3MBI.

OtkpelTHE  TpoTOHA W HeWrpoHa.  HykimonHas  Momens  sapa
I'eiizenbepra—Banenko. 3apsya sapa. MaccoBoe uucio sjapa. M30Tomsl.

Anbsda-pacnaa. ONEKTPOHHBIM W TO3UTPOHHBIM Oera-pacman. [amma-
u3Jly4yeHue. 3aKOH paJuoakTUBHOTO pacraja.

DHeprus CBsA3M HYKJIOHOB B sifpe. SAnepHbie cuibl. Jledext macchl sapa.

SAnepnsie peakuun. /lenenue u CUHTE3 AIEP.

Snepubiii peaktop. TepmosimepHbiii cuHTe3. I[IpoOaeMbl W TEPCHEKTUBHI
AJIEPHOM SHEPTETUKU. JKOJOTHYECKHE ACTIEKTHI AIEPHOU SHEPTETHKHU.

DneMeHTapHble YacTUIlbl. OTKPBITHE O3UTPOHA.

MeTtoabl HAOJIIOACHUS U PETUCTPALIMK 3JIEMEHTAPHBIX YaCTHII.

®dyH1aMeHTaIbHble B3aUMOAEHCTBUA. EQMHCTBO (pu3nuecKoil KapTUHBI MUpA.

TexHnueckne yCTpOMCTBA M MPAKTUUECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Bunncona, siaepHsIil peakTop, aroMHast 6oM0a.

Jlemoncmpayuu

CYETYMK MOHU3BUPYIOIINX YACTHIL.

Vuenuueckuii sxcnepumenm, nabopamopusie pabomul

UccnenoBanue TpekoB yacTuil (110 roTOBBIM (hoTorpadusm).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGU3MKH

DTarnbl pa3BUTHS acTpoHOMUU. [IpuKinagHOe U MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMMH.

Bun 3Bé3gnoro Heba. Co3Be3qus, sSpKUe 3BE3MBI, IUIAHETHI, UX BUIAUMOE
JIBIDKCHHE.

ComnHeunas cucrema.

Connne. ConHeuHass akTMBHOCTh. Mcrounuk sHepruum CojHila U 3BE3L.
3BE371bI, UX OCHOBHBIE XapaKTEpPUCTUKHU. JluarpamMma «CHEKTpajdbHbIA Kiacc —
CBETUMOCTBY». 3BE3/Ibl TJIABHOM ITOCJICIOBATEIBHOCTH. 3aBHCHUMOCTH «Macca —
CBETHUMOCTBY» JUIsl 3BE3] TJIaBHOM TMOCIEeA0BaTEILHOCTH. BHyTpeHHee cTpoeHue



3BE31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKIAECHUN U ABoJoIMU ConHIa U
3BE31. DTanbl )KU3HU 3BE3I.

Mnineunsit Ilyte — Hama [Nanaktuxa. Ilonoxxenne u nBuxenue CosHLIA B
lNanaktuke. Tunsl ranaktuk. Paguoranaktuku m kBasapbl. UEpHBIE IBIPHI B spax
rajgakTUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06:ma. Pazberanve rajgakTuk.
Teopus bonpiioro B3psiBa. PeIMKTOBOE U3ITyUYEHHUE.

Macmrabnas ctpykrypa Beenennoii. MerarainakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaGnronenuss HEeBOOPYKEHHBIM TJIA30M C HCIOIb30BAHUEM KOMITBIOTEPHBIX
MPUIOKEHUH JJIsI OTIpe/IeNICHUs] TI0JIOKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3/1usd CEeBEpHOro MOJyIIapus U IPKUE 3BE3IBI.

Hab6mnronenus B Teneckon Jlynsl, mnanet, Mieunoro Ilytu.

O06o0maromiee NOBTOPEHUE

Ponp ¢Qusukn © acTpoHOMHHM B IKOHOMUYECKOM, TEXHOJOTHMYECKOMH,
COLIMAJIBHOM M 3TUYECKOHN cepax IedaTebHOCTH YEI0BEKa, pOJib U MECTO (PU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOUN HAyYHOW KapTHHE MUPA, POJIh (PU3UIECKON TEOpUHr
B OpMUPOBaHUY MTPEACTABICHHM O PU3MUECKON KaPTHHE MUPA, MECTO PU3UUECKON
KapTUHBI MHUpa B O0IIEM Py COBPEMEHHBIX ECTECTBEHHO-HAYUYHBIX
MPEICTABJIEHUM O IPUPOJIE.

MexknpeaMeTHblie CBSI3H

Nzyuenune xypca ¢uszuku 6a3o0Boro ypoBHs B 11 kimacce ocymecTBIsSeTcs ¢
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OHMOJI0TUH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvle nonsimusi, CBSI3aHHBIE C HW3YYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4YHBIA (akT, rumore3a, (u3uyeckas BEIMYWHA, 3aKOH,
Teopus, HaOIIOJICHUE, IKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelIEHHE CUCTEMbl YpPaBHEHUH, TPUTOHOMETPUUYECKUE
(GyHKIIMU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl U MX MPOCKIHUH HA OCH KOOPJWHAT, CIIOKEHUE BEKTOPOB,
IPOU3BOHBIC DJEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJO0O0US TPEYTrOJHHUKOB,
oTpe/ieeHIe MIOMIAIN IIIOCKUX PUTyp U 00bEMa Tell.

buonoecusa: »snekTpuueckue SBICHUS B JKMBOM MpupoJe, KoseOaTeabHbIe
JIBUKEHUS B )KMBOM MPUPOJE, ONITUYECCKUE SBIICHUSA B KUBOM NMPUPOAE, NEUCTBUE
paJraly Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAILNIUUECKAS] CTPYKTYpa TBEPIABIX
TEJ, MEXaHU3MbI 00Pa30BaHUS KPUCTALTUYECKOMN PEIIETKH, CIEKTPATIbHBIN aHAIIN3.



l'eocpaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIeKU MATHMTHBIX — PY/I,
(dhoTOCHEMKA 36eMHOM TOBEPXHOCTH, MPEJCKA3aHUE 3eMIIETPSICEHU M.

Texnonocusa: IJHWHUWA DIIEKTPOIIEPENAY, TEHEPATOpP IMEPEMEHHOr0 TOKa,
AJIEKTPOJIBUTATENb, WHAYKLUHWOHHAs II€Yb, pajap, PaauONPUEMHUK, TEIEBU30D,
anTteHHa, tenedon, CBU-meup, MpOEKIIMOHHBIN ammapaT, BOJIOKOHHAs OITHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJbTATBI OCBOEHHUA POI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mpeamera «Dusmka» Ha ypoOBHE CpeIHETO OOIIero
oOpa3zoBaHusi (0a30BbIM YPOBEHb) JOJKHO O0ECHEUYUTh JOCTHIKEHHUE CJICIYIOIINX
JMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE PE3yJIbTaThl OCBOEHUS y4eOHOTro npeaMera « OU3nKay AOJIKHbI
OTpakaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYaIOIMUXCSA PYyKOBOACTBOBATHCS
c(hOpMHUPOBAHHON BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUW, TMO3UTUBHBIX BHYTPEHHHX  YOEXKJCHHH, COOTBETCTBYIOIIMX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOIO
ONBITA U ONbITA IESITEIBHOCTH B MPOILECCE pPealn3ali OCHOBHBIX HAIPaBJICHUN
BOCIIUTATEJIbHOW JI€SITENbHOCTH, B TOM YKCJIE B YACTH:

1) rpa:xaaHCKOTr0 BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTh TPAKTAHCKOM MO3UIIMHU 00YUAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUICKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOINEUYETOBEUYECKUX T'YMAHHCTHUYECKUX U
JEMOKPATHYECKUX LIEHHOCTE;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBbHOCTh B MHTEPECAX TPa)KAaHCKOTO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUU B 00Pa30BaTEIbHON OpraHU3allNy;

YMEHHUE B3aMMOAEHCTBOBATH C COUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIIUSMU U HA3HAUYCHUEM;

TOTOBHOCTh K TYMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c¢(hOpMHUPOBAHHOCTH POCCUICKOM I'Pa’KJaHCKON UIEHTUYHOCTH, MTATPUOTU3MA;

LIECHHOCTHOE OTHOILIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHUSIM
POCCUNCKUX YUEHBIX B 00JIaCTH (PU3UKHA U TEXHHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbIE HOPMbI M 1IEHHOCTH, B TOM YHCJIE B
JEATENbHOCTH YUYEHOTO;

OCO3HaHME JINYHOTO BKJIaJ|a B TOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

3CTETUYECKOE OTHOLICHUE K MUPY, BKJIKOUYAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyiero Gu3n4ecKoi HayKe;

5) Tpy10BOI0 BOCTIMTAHMS:



UHTEPEC K pa3IMyHbIM cdepam npodhecCHOHANbHOU JeATEILHOCTH, B TOM
YHCJIE€ CBSA3aHHBIM C (PU3UKON M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oyyuieit mpodeccruu U peaan30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K OOpPa30BaHUIO M CaMOOOpa30BaHUIO B 00JIaCTH
(bU3HKY HA IPOTSHKEHUN BCEH KU3HU;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

c(hOPMUPOBAHHOCTh HSKOJIOTUYECKOW KYJIbTYphl, OCO3HAaHHE TJI00AIBHOTO
XapakTepa SKOJOTHYECKUX MpobiieM;

IJTAHUPOBAHUE U OCYIIIECTBJICHUE JICMCTBUU B OKPYKAIOIIECH Cpelie HA OCHOBE
3HAHUA LEJIEW YCTOMYMBOIO PA3BUTHS YEIIOBEUYECTBA;

pacliMpeHue OINbITa AEATCIBHOCTA SKOJIOTUYECKONW HaMpaBJICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUM 10 QUBHUKE;

7) UEHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKHU;

OCO3HaHWE LIEHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTH B IIPOIECCE
U3y4YeHUs PUBHKU OCYIIECTBISATH MPOCKTHYIO U UCCIE0BATENbCKYIO AESATEIbHOCTD
WHJMBUIYaJIbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUA
ba3oBble Jorn4eckune qeucTBUs:
CaMOCTOSITENIbHO  (popMynupoBaTh M aKTyalIM3UpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpEeNeNsATh eI JCATEIBbHOCTH, 33JaBaTh IapaMeTpbl U KPUTEPUHU HX
JNOCTUKEHUS,
BBISABJISATH 3aKOHOMEPHOCTM W MPOTHUBOPEUYMSI B  PACCMATPUBAEMBIX
(U3HYECKUX SBJICHUSIX;
pa3pabaThiBaTh IJIAH PENICHHS MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JICSITEIbHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJIHLTATOB
LEJIAM, OLIEHUBATh PUCKH MOCJIEACTBUMN AEATEIBHOCTH;
KOOPAUHUPOBATH U BHIMIOJIHATH PA0OTY B YCIOBUSX PEAIbHOTO, BAPTYAJIBHOTO
¥ KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIILJICHUE TTPU PEUICHUU )KMU3HEHHBIX MPOOJIEM.
ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTHMEH, KIIKOYEBBIMU MOHATHUSMH W METOAAMHU
duznyecKoil HayKu;



BJa/IeTh HaBbIKaMHU y4eOHO-UCCIIEI0BATEIbCKON U MPOEKTHON AESITEIbHOCTH
B 00s1acT (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHHs 3aAad (PU3MUECKOTO COJEp)KaHWs, MPUMEHEHHUIO Pa3INYHbIX
METOJIOB MMO3HAHUS;

BJa/JE€Th BHUJAAMU JIEATEIBHOCTU 110 TMIOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALNY, MPEOOpa3OBAHUIO U MPUMEHEHHIO B pPa3IMYHbIX Y4eOHBIX
CUTYaIMsIX, B TOM YKCJIE ITPU CO3/IaHUH YUEOHBIX MPOEKTOB B 001acTH (PU3UKH;

BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3UpOBAaTh 3a/auy,
BBIJIBUTaTh TUIOTE3Y €€ pelleHus, HAXOUTh apTyMEHTHI JJIs1 I0Ka3aTeIbCTBA CBOMX
YTBEPXKACHUMN, 3a]1aBaTh apaMeTpPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBaTh TOJIYYEHHbIE B XOJ€ PEIICHUS 3aJladyd  Pe3yJbTaThl,
KPUTHYECKH OIICHUBATHh WX IOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (HOpMyIHMpOBaTh COOCTBEHHBIE 3a/ladyd B 00pa3oBaTEIbHOMN
JEeSITEIbHOCTH, B TOM YHCIIE IPU U3YYEHUU (DU3HKHY;

JaBaTh OIEHKY HOBBIM CHUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIHN OIIBIT,

yMEThb TIEPEHOCUTHh 3HaHUSA 1O (HU3UKE B MPAKTUYECKYI0 00JacTh
KHU3HEACSITEIbHOCTH;

YMETb UHTErpUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00J1acTe;

BBIJIBUTaTh HOBBIE UJIEH, NIpeJIaraTb OPUTrHHAJIbHBIE IOAXO0/IbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJIbTePHATUBHBIC PEIICHUSI.

Pabora ¢c nHpopmanueii:

BJa/IeTh HaBBIKAMH MOJIy4eHUS MHGOPMaLUU (PU3NYECKOTO COAEPIKAHUS U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBIIATH IOMCK, AHAJU3,
CUCTEeMATHU3AIMI0 W HHTEPIpEeTaio WHOOPMAIMUA Pa3IUYHBIX BUAOB U (OpM
IPE/ICTaBIICHNUS;

OLICHUBAThH JJOCTOBEPHOCTH HH(POPMAIIHH;

UCIIOJb30BaTh  CpPEACTBA  MH(POPMAIMOHHBIX M  KOMMYHHKAI[MOHHBIX
TEXHOJIOTMH B PELIEHUMM KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpraHU3al[MOHHBIX
3a/1a4 C COOJTI0/IEHUEM TPEOOBAHUM IPTOHOMUKH, TEXHUKHU 0€301MaCHOCTH, TUTUEHBI,
pecypcocOepekeHusi, MPaBOBbIX M STUYECKUX HOPM, HOPM HH(POPMAIIMOHHON
0e3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJEp)KaHus B Ppa3lWyHbIX (popmarax c
y4€TOM Ha3zHaueHMsI THPOPMALUHU U LEJIEBON ayJUTOPUH, BIOUPAs ONTUMAJIbHYO
(dbopMy nIpencTaBlIeHUs U BU3yaJIU3aliu.

KoMMyHHKATHBHbIE YHHBEPCAJIbHbIE YUeOHbIE TelCTBUS:
OCYIIECTBJIATH O0IIEHNE HA YpOKax (U3MKH U BO BHEYPOUHOU JEATEITHHOCTH,
pacmo3HaBaTh TPEANOCHUIKM  KOH(DJIMKTHBIX CHTyalldd ©  CMSATYaTh
KOH(DITUKTHI;



Pa3BEPHYTO M JIOTUYHO H3J1ararb CBOIO TOYKY 3PEHHS C HMCIOJIb30BAHUEM
A3BIKOBBIX CPEJ/ICTB;

MMOHUMAaTh W HMCIOJb30BaTh MNPEUMYILIECTBA KOMAHIHOW M WHIWBUIYaJIbHOU
paboTHI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHM C y4€ToM OOImIHUX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOT0 YJIEHA KOJIJIEKTUBA;

NPUHUMATh 1€MW  COBMECTHOM  JEATEIIbHOCTH, OpPraHU30BbIBaTH U
KOOPJAWHUPOBATh JACUCTBUA MO €€ NOCTH)KEHUIO: COCTABIISITh IUIAH JEUCTBHU,
pacmpenensiaTh PO ¢ y4E€TOM MHEHHH YYaCTHHKOB, OOCYXKIATh PEe3YyJbTaThI
COBMECTHOM pabOTHI;

OIICHMBATh KAY€CTBO CBOETO BKJIAJa M KAXJO0TO YUYaCTHUKA KOMaH bl B OOIIIHIA
pe3yJIbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

peaaraTb HOBBIE NPOEKTHI, OLEHHMBATh WAEU C MO3UIUHA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUYMMOCTH;

OCYILIECTBJISATh TO3UTUBHOE CTPATETMUYECKOE IIOBEICHHE B Pa3IMYHBIX
CUTYaIIUsX, IPOSBIIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

PeryisiTuBHBIC YHUBepCAJbHbIC YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSATENIbHO OCYILIECTBISATh MMO3HABATENbHYIO ACSITENBHOCTh B 00JACTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYIHUPOBATH
COOCTBEHHEBIC 3aJ1a4H;

CaMOCTOSITENIbHO COCTABJIATh IUIAH PEIICHUS PACUETHBIX U KauyeCTBEHHBIX
3a/1a4, IJIaH BBITIOJIHEHUS MMPAKTUYECKOU pabOThI C YYETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYAaIIUsIM;

pacHMpsTh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEIITOUYTCHHI;

JienaTh OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTH 34 PEUICHHUE;

OIICHUBATh TPUOOPETEHHBIN OIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO JPYAUIMH B 00JIaCTH
(U3HKH, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYAaIlUsIM, BHOCUTh KOPPEKTUBBI B JIE€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEIISIM;

BIAJCTh HABBIKAMH  TIO3HABATENHbHON  pediieKCHMH KaK  OCO3HAHUS
COBEpLIAEMbIX JCHCTBUM M MBICIUTENBHBIX MPOLECCOB, MX pE3yJIbTaTOB U
OCHOBAHUM;

UCIIOIb30BaTh NMPUEMBI peduieKCUM AJIsl OIIEHKH CUTYyallid, BRIOOpa BEPHOTO
pelieHus;



yMETh OIIEHWBAaTh PHUCKH W CBOCBPEMEHHO IPHHUMATh PEIICHUS 10 WX
CHUKCHHUIO;

NpPUHUMATh MOTHBBI W apTryMEHTBI APYTHUX TIPU aHAIW3Ee pe3yIbTaToB
NEeSITENHHOCTH;

IPUHUMATh ce0sl, TOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHAMATh MOTHUBBI WM apTryMEHTHl JPYTHX TP aHalW3e pPe3yJbTaToB
NEeSTENHHOCTH;

PU3HABATH CBOE MPaBO ¥ MPABO APYTHX HA OMIHOKH.

B nporiecce mocTmkeHs TIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS IIPOTPAMMBI 110
bu3uKe IS YPOBHA CpeIHEero ooOmero oOpa3oBaHUS Yy OOydYarOlIUXCs
COBEpPIIICHCTBYETCS AMOIIMOHAITbHBIH MHTEIUJICKT, IpeNoJIarafoIui
c(hOpMUPOBAHHOCT:

CaMOCO3HAHUS, BKJIFOYAIOIIETO CITIOCOOHOCTh TOHUMATh CBOE AIMOIIMOHATLHOE
COCTOSIHME, BUJICTh HAMPABIICHUS Pa3BUTHSI COOCTBEHHOW AMOITMOHAIILHON CEpHI,
OBITh YBEPEHHBIM B ce0e;

CaMOpPETYyJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPHHHMATh
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTh aIalTHPOBAThCA K
AMOIMOHATLHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIOIICH CTPEMJICHUE K JIOCTHXKCHUIO 1ETH U
yCIexy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMEHHE NEHCTBOBaTh HCXOJS W3 CBOMX
BO3MO>KHOCTEH;

AMIIATUH, BKIFOYAIOINIECH CITOCOOHOCTh MIOHUMATh AYMOITMOHAIEHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITFOYAOIIMX CITIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C IPYTHMH JIFOIbMH, 3a00TUTHCS, TIPOSIBIISITHE MHTEPEC U pa3periaTh KOHPIUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K koniy o6yuenus B 10 kjacce npeMeTHbIE pe3yabTaThl HA 0a30BOM yPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTo (GU3NKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTHHBI MHpa, B PAa3BUTUH COBPEMEHHOW TEXHUKH WU
TEXHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH;

YUUTBHIBaTh TPaHUIBl MPUMEHEHUS W3YUYCHHBIX (U3NYECKUX MOJEINEH:
MaTepHalibHasl TOUKa, MHEpIUaIbHasl cucTeMa OTcu€ra, abCOMIOTHO TBEPIOE TEIIO,
WJICATIBbHBIN Ta3, MOJEIU CTPOCHUS Ia30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUYECKUH 3apsj] NPU PEIICHUH PU3NYECKUX 3a]1ay;

pacrno3HaBaTh (pU3MUecKHe sIBICHUS (IPOLECCh) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKOM TEOPUM CTPOCHMS BEILECTBA U



AIEKTPOAUHAMUKHN: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHHUE,
CBOOOJIHOE MaJieHUE TeJl, IBU)KEHHUE MO OKPY>KHOCTH, MHEPIUs, B3aUMOJEHCTBUE
Ten, aud@y3usi, OpOYHOBCKOE IBUKEHUE, CTPOEHUE KUAKOCTEH M TBEPIBIX TEl,
U3MEHEeHHEe O0OBbEMA TeJl MPU HArpeBaHUU (OXJIAXKICHHH), TEIJIOBOE PaBHOBECHUE,
UCIIapeHUe, KOHACHCAIUs, IUIaBICHUE, KPUCTAJUIM3ALUs, KHUIIEHHE, BIIAKHOCTH
BO3/lyXa, MOBBIIIEHUE JABJICHUS Ta3a MPU €r0 HarpeBaHWHM B 3aKPBITOM COCYJE,
CBA3b MEXK/Y NapaMeTpaMH COCTOSIHUA Ta3a B M30IPOLIECCaX, AIEKTpHU3aLuUs Tell,
B3aUMOJEHCTBUE 3apsI0B;

ONUCHIBATh MEXAHWYECKOE JIBUKEHHUE, MCIONb3Yys (PU3NUECKUE BEIUYUHBL:
KOOpAWHATa, NyTh, NEPEMEUIEHHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrus, MOTECHUUAIbHAS DHEPIUs, MEXaHW4YecKas
paboTa, MexaHM4YecKass MOIIHOCTh; MpPH OINWCAHUU MPaBUIBHO TPAKTOBATH
(Gu3NYECKU CMBICT HCIOJB3YEMbIX BEIMYUH, UX OOO3HAUCHUS M EIUHUIIBL,
HaxXoAUThb (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUYHMHY C APYTUMHU
BEJINYMHAMU;

ONMKCHIBATh M3YyYECHHbIE TEIUIOBbIE CBOMCTBA TEJI M TEIJIOBBIC SBJICHUS,
UCHOJIb3Ysl (DU3MYECKME BEJIIMYMHBI: JaBJICHUE Tra3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi SHEPIUsl XaOTHYECKOro JIBHKEHHS MOJIEKYJI, CPEIHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHss 3Heprus, pabora rasa,
KOA((DUIIMEHT TMOJEe3HOTO JEUCTBUS TEIUIOBOTO JBUTATENs; MpPU ONUCAHUU
OPaBWJIBHO TPaKTOBaTh (U3MUYECKUH CMBICH HCHOJb3YEMbIX BEJIMYUH, HX
0003HAaUEHHUA W E€OUHULBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(u3NYECKyI0 BEIUYUHY C APYTUMU BEIMUUHAM;

ONKCBIBATh U3YUYECHHBIC AJIEKTPUUYECKUE CBOKCTBA BEIIECTBA U AIEKTPUUECKUE
sBJICHUs (IIPOLIECCHI), UCOJNIb3Ys (PU3NYECKUE BETUUYMHBI: AJIEKTPUUECKUIN 3apsij,
ANEKTPUUECKOE MOJIe, HAPSHKEHHOCTD MMOJIsl, MOTEHLUAJ, pa3HOCTh MOTEHIIUAIIOB;
OpU ONHCAHMM MPABWIBHO TPAKTOBAaTh (PU3NYECKH CMBICI HCIOJIb3yEMBIX
BEJIMYMH, MX OOO3HAUEHMs] U EIUHHIIbI; YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE
JTaHHYI0 (PU3UYECKYIO BEIUUYHUHY C APYTUMH BEIUYUHAMU;

aHAIM3UPOBaTh (PU3MUECKHE MPOLECCHl U SBJICHUS, UCIONb3Ys (U3HUUECKUE
3aKOHBI U IIPUHLINIBL: 3aKOH BceMUPHOro Tsarotenus, 1, I u III 3axonsr HeroToHa,
3aKOH COXPAHEHUs MEXAHMYECKOW DJHEPruH, 3aKOH COXPAaHEHUS HMITYJIbCa,
IOPUHIMI CYNEPIO3ULIMHA CWJI, NMPUHUMUII PaBHONPABUS HHEPUUAIBHBIX CUCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHIO CTPOCHUS BEIECTBA, I'a30BbIC
3aKOHBI, CBSI3b CPEHEN KMHETUYECKON DHEPrUuu TEIUIOBOIO JBUXKEHUS MOJEKYI C
a0COJIIOTHOM TeMmIepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS
IIEKTPUYECKOr0 3apsia, 3akoH KylloHa, IpU 3TOM pas3inyaTh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUSA (TpaHUIIbL,
00J1acTH) MPUMEHUMOCTH;



O0O0BSACHITH OCHOBHBIEC IPUHIIUIIBI ICUCTBUS MAIIUH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3inuaTh YCIOBHUS WX O€30MaCHOTO MCTOJIb30BAaHUS B MOBCEAHEBHOU
KHU3HU;

BBIMOJHATh JKCHEPUMEHTHI MO HCCIENOBAHUIO (PU3UUYECKUX SIBICHUN U
IPOLIECCOB C HCIOJB30BAaHUEM MPSAMBIX U KOCBEHHBIX H3MEPEHUU, HpPU ITOM
dbopmynupoBaTh MpodIeMy/3a1ady U TUIOTE3y Y4eOHOTro SKCIIEpUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEAIOKEHHOTO 000PYI0BaHMsI, TPOBOANUTH OMBIT U (OPMYIIUPOBATH
BBIBO/IBI;

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BEIUYMH, TIPU
TOM BBIOMpPATh ONTHUMAJBHBIA CHOCOO M3MEPEHHUsT W HUCIOJIb30BaTh W3BECTHHIC
METOJIBI OIICHKH TOTPEITHOCTEH N3MEPECHHUIA;

UCCIIEJIOBATh  3aBUCHUMOCTH  MEXIy  (QU3NYECKUMH  BEIUYMHAMH  C
UCTIOJIb30BAaHUEM TMPSMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(UKCHPOBATH PE3YyJIbTAThl OJYUYEHHOM 3aBUCUMOCTH (PU3NYECKUX BETUUYHMH B BUJIE
Ta0JIMIl U TPaQUKOB, JAEJIaTh BHIBOJIBI 10 PE3yJIbTaTaM UCCIEAOBAHMUS;

cobroaaTh npaBuiaa 0€30MacHOTO TpyJa NP MPOBEICHUM HCCIICIOBAHUI B
pamMKax y4eOHOTO DSKCIEpHUMEHTa, Y4eOHO-MCCIEIOBATENbCKOW W TPOEKTHOM
JeSITEIbHOCTH C KCIOJIb30BAHUEM H3MEPUTENBbHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000pyI0BaHUS,

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJIENbIo,
UCTIONB3YS (hM3HUECKHe 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7a9u
BbIOMpATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOJUMBbIE JUIsl €€ pellleHus, NMPOBOJUTH PAcu€Thl M OLIEHUBATH PEaIbHOCTh
MOJIYYEHHOT0 3HAYCHHS (PU3MUECKON BEJIMYUHBI,

peliaTh KaueCTBEHHBIC 3a7aU: BRICTPAUBATh JIOTUYECKU HEMPOTUBOPEUUBYIO
[ETIOYKY PacCy JACHUU C OMOpPONM Ha HM3yueHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U
bus3ndecKue SIBICHUS;

UCIIOJIb30BaTh IPU PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTUU JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIMN U MPECTABICHUS
y4eOHOH ¥ HAY4YHO-NONYJAPHON HH(POPMALMK, TMOJYYEHHOM W3 pa3InyHBIX
UCTOYHUKOB, KPUTUUECKU aHATTU3UPOBATH MOJTydaeMyI0 HHPOPMAITHIO;

IPUBOJUTH MPUMEPHI BKJIAJIa POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, 00BSICHEHUE IPOLIECCOB OKPYIKAIOIIEro MUPa, B Pa3BUTUE TEXHUKH
1 TEXHOJIOTHM;

UCTIOJB30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3UKE B TTOBCEIHEBHOM KU3HU IS
oOecrieueHuss 0€30MAaCHOCTH NpH OOpAIlEHHH € NpUOOpaMU U TEXHUYECKUMU
yCTPOMCTBAMHU, ISl COXPAHEHUsS 310pPOBbS M COOJIIOIEHUS HOPM 3KOJOTHYECKOTO
MOBECHUS B OKPY>KaIoIlel cpejie;



paboTath B TpYyIIE C BBHIINOJHEHUEM pPA3IMYHBIX COLMAIBHBIX POJIEH,
IJIAaHUPOBaTh palbOTy TPYIIIbI, palMOHAILHO pacHpeAcssiTh O00S3aHHOCTH U
MJIAHUPOBATH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIIUSX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO M3 YYaCTHUKOB TPYMIIBI B PEIICHUE PACCMAaTPUBAEMOM TTPOOIEMBI.

K koniy o6yuenus B 11 kjacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpPax pojb U MECTO (PU3NKU B (POpMHUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTHHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKH WU
TEXHOJIOTUM, B NPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
¢bu3nUecKoil KapTUHBI MUDA;

YYUTBIBATh TPAHUIIBI TPUMEHEHHS M3YyYCHHBIX (U3UYECKUX MOJCNCH:
TOYECUHBIN AJEKTPUUECKUMN 3aps/l, JIyd CBETa, TOUCUHbIH UCTOYHUK CBETA, sJIepHas
MOJIeNTb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO sipa TMpH penieHUuH (PU3ndecKux
3ajad;

pacno3HaBath (PU3NYECKHE SIBJICHUS (MPOLECCHI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB AJICKTPOJAMHAMUKH M KBAHTOBOW (PUBHUKU: AJIEKTpUUYECKasi MPOBOJIUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MATHUTHOE JCHUCTBUS TOKA, B3aUMOJICHCTBHE
MarHuTOB, DJICKTPOMarHuTHas WHAYKUUS, JACHCTBHME MAarHUTHOrO TIOJSI Ha
MIPOBOJHUK C TOKOM W JBIDKYIIMICS 3apsll, 3JEKTPOMArHUTHBIE KOJEOaHUsS U
BOJIHBI, MPSIMOJIMHENHOE PAacHpOCTPAHEHUE CBETA, OTPAKECHHE, MPETIOMIICHHUE,
untepdepennus, audpakius W MOOJApU3alUsg CBETa, JUCHEPCHUS CBETa,
dotornexTpuaeckuii 3GhexT (hotodddekT), CBeTOBOE NaBieHNe, BOZHUKHOBCHHE
JMHEWYATOro CHEKTpa aTomMa BOJOPOJla, €CTECTBEHHAass U HMCKYCCTBEHHas

PaauOaKTUBHOCTD;
ONMKCHIBATh W3YUYEHHBbIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKUE, MArHUTHBIE,
ONTHYECKHE,  DJIEKTPUYECKYI0  NPOBOJUMOCTb  Pa3jIMYHBIX  Cpel) U

ANIEKTPOMATHUTHBIC SBJICHHS (TIPOIIECCHI), HWCIMOJB3Yys (PU3NYECKUe BETUYHHBL:
IIEKTPUUECKHUI 3apsjl, CWia TOKa, JJIEKTPUUECKOE HANpPSDKEHHE, IJIEKTPUUYECKOe
COTIPOTHUBIICHUE, PA3HOCTh MOTCHIIMAJIOB, AJIEKTPOABIIKYIIAs chja, paboTa TOKa,
WHAYKIIMS MarHATHOTO TII0Js, cuia Awmrepa, cuia JlopeHIia, WHIYKTUBHOCTH
KaTYIIK{A, SHEPTUS DJICKTPUYCCKOTO W MArHUTHOTO IIOJICH, TIEPHOJ W YacTOoTa
KojeOannii B KoyieOaTeTbHOM KOHTYpE, 3apsii W CHJIa TOoKa B TIpolecce
TapMOHUYECKUX JJIEKTPOMATHUTHBIX KoJiebaHu#M, (OKYCHOE pacCTOsiHUE U
ONTHUYECKas CHUJia JIMH3bI, TPU OIMCAHUHU MPABWIBHO TPAKTOBATh (HHU3HMUECKUN
CMBICIT HCIIONB3YEMBIX BEIIMYWH, WX OO0O3HAYCHUS W CIUHUIILI, YKa3bIBaTh
(hOpMyJIBI, CBSI3BIBAIOIINE TAHHYIO (PU3HUECKYIO BETUUYHHY C IPYTUMHU BETMUNHAMH,

OMKCHIBATh W3YyUYCHHBIE KBAHTOBBIE SBJICHUS M TMPOIECCHI, HCIONb3YS
¢uU3NYECKUEe BEIWYUHBL CKOPOCTh SJCKTPOMArHWTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IIEPUOJT TIOJypaciiaia, SHEPT s CBI3U



aTOMHBIX SIJIep, NpPU OINHUCAHUM TPABUIBHO TPAKTOBATh (PU3MUYECKHH CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, WX OOO3HAYEHWsS W CIWHHUIIBI, YKa3bIBaTh (OPMYIIHI,
CBSI3bIBAIONIME JAaHHYIO (DU3MYECKYI0 BEJIUYUHY C JPYTUMHU BEIUYUMHAMU,
BBIYHCIIATH 3HAUCHHUE (PU3NUECKON BETUINHBL

aHATU3UPOBaTh (PU3MUECKHE MPOIECCHl U SBIICHUS, UCIONB3Ys (HU3HUUECKUE
3aKOHBI U MPUHIUIIBL: 3aK0H OMa, 3aKOHBI MOCIIEIOBATEIHLHOTO U MapalijIeIbHOTO
COCIMHEHUs NPOBOJHUKOB, 3akOH Jkoyis—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOM
WHIYKIWH, 3aKOH MPSMOJUHEUMHOTO PacpOCTPAHEHUsI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJOMIICHUS CBETAa, ypaBHeHHE OWHINTEHHA s doTtodrddexra,
3aKOH COXPaHEHWS! HHEPTUHU, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXpaHEHUS
ANEKTPUUECKOr0 3apsijia, 3aKOH COXpaHEHUs MacCOBOT'0 YHCIA, MocTynaTsl bopa,
3aKOH paJIMOaKTUBHOIO pacmaja, Mpy 3TOM pa3indaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €ro MaTeMaTH4YECKOE BBIPAKEHHE U YCJIOBUSA (TpaHUIbI, O00JIACTH)
IPUMEHUMOCTH;

OTpeJeNATh HAIIPaBJICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO TOJISl POBOJHUKA
C TOKOM, cuJjibl AMnepa u cuiibl JlopeHna;

CTPOUTh M OMNHUCHIBATH H300pAKEHHE, CO37aBAa€MOE€ IUIOCKHUM 3€pKajoM,
TOHKOM JIMH30M;

BBITIOJIHATDh JKCIIEPUMEHTHI IO HCCIIENOBAHUIO (DU3UYECKUX SBJICHUM U
IIPOLIECCOB C HCIOJIb30BAaHUEM TMPSIMBIX W KOCBEHHBIX H3MEpPEHUH: MpU 3TOM
dbopmynupoBath NpodiaemMy/3aiady u TUIOTE3y Y4eOHOIro SKCIIEPUMEHTa, COOUupaTh
YCTAHOBKY U3 MPEAJI0KEHHOTO 000pYyA0BaHUs, TPOBOJAUTH OMBIT U POPMYIUPOBATH
BBIBOJIBL;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUSI (PU3MUECKUX BETUYHH, IIPU
STOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh W3BECTHHIC
METO/IbI OLICHKHU MOTPEIIHOCTEN N3MEPEHMUIA;

WCCJIEIOBATH 3aBUCUMOCTH (PM3MUECKUX BEIMYUH C MCTIOIB30BAHUEM TPSIMBIX
U3MEPEHUI: TPH 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3YIbTAThI
MOJIYYCHHOW 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BUAE TAOMUIl U TpaduKOB,
JienaTh BBIBOJIBI IO pe3yJibTaTaM UCCIIEI0BaHNUS,

coboaaTh npaBuiaa 0€30MacHOTO TpyJa NP MPOBEICHUM HCCIIECIOBAHUI B
paMKax y4eOHOTrO OKCIEPUMEHTa, Y4eOHO-MCCIIeNOBATEIBCKOW W IMPOCKTHOM
JESTENHLHOCTH C HMCIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWUCTB M JIAOOPATOPHOTO
000pyI0BaHUA,

pemiatb pacu€THble 3aJayd C SBHO 3aJJaHHOM (DU3MYECKON MOJIENbIO,
UCTIONB3Ys (U3UYECKHUE 3aKOHBI U MPUHIIUIILI, HA OCHOBE aHAJIM3a YCIOBUS 3a/lauu
BBIOWpATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HeoOXonuMble NJisi €€ pelieHHs, TPOBOJUTh PACUYEThl U OIEHUBATH PEATLHOCTH
MOJIYYE€HHOT'0 3HAYeHUs (PU3UIECKON BEJIUUHHBI;



pelnIaTh KaueCTBEHHBIC 3aaU: BRICTPAUBATh JIOTUYECKU HEMTPOTUBOPEUUBYIO
IIETIOYKY PACCYXKICHUN C OMOpPOM Ha HM3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
dbu3uYecKue sIBJICHNUS,

WCIIOJIB30BATh MIPH PEIICHUH YUEOHBIX 3a/1a4 COBPEMEHHBIC MH(GOPMAIIMOHHBIE
TEXHOJIOTUU JJISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIMN U TPECTABICHUS
y4eOHOW W HAay4HO-TIONMYJSApHOW WHGOpPMAIUU, TOJYYCHHON W3 pa3IMdHbIX
WCTOYHUKOB, KPUTHYCCKH aHATM3UPOBATH MMOTydaeMyIo HH(pOpMaIio;

OOBSCHATh TPUHIUIIEI JEHCTBUS MAaIlWH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX O€30MACHOTO HUCIIOIh30BaHUS B MOBCEIHEBHON
KU3HU;

IIPUBOJIUTH MPUMEPHI BKJIaJIa POCCHMCKUX U 3apyOCIKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHUE IPOIIECCOB OKPYKAIOIIETO MHpA, B Pa3BHUTHE
TEXHUKU U TEXHOJIOTHUIA;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3HUKE B TIOBCETHEBHOM KU3HH IS
obOecrnieueHrss O€30TACHOCTH TpU OOpalIeHWH C MPUOOpPaMH M TEXHHYECKUMU
YCTPONCTBAMH, JIJII COXPAHCHUS 37I0OPOBbS M COOJIIOICHUS HOPM SKOJOTHYECKOTO
MOBE/ICHUS B OKPYKAIOLIEH CpeJIe;

paboTath B TpYIIE C BHINOJHCHUEM pPA3IMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh padOTy TPYIIbI, PalMOHAIBHO pACHpPENENiaTh OO0S3aHHOCTU U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYyalHMsIX, aJCcKBAaTHO OLIEHUBATH
BKJIAJT K&KJIOTO M3 YYaCTHUKOB TPYMIIBI B PEIICHUE paCCMaTPUBAEMOM TTPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC

HauMeHOBAHME Kosn4yecTBo 4acos
Ne JIeKTPOHHBIE (HH(POBHIE)

pa3iesioB U TeM
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl

NMPOrpaMmbl
Paznen 1. DPU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUSA
o
1.1 VISHI 1 METOHT 2 bubmuoteka [{OK https://m.edsoo.ru/7f41bf72
HAyYHOTO ITO3HAHUS
Hroro no pasneny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmuoteka I{OK https://m.edsoo.ru/7f41bf72
2.2 JrnHamuka 7 bubmuoteka [{OK https://m.edsoo.ru/7f41bf72
3
2.3 AKOHET COXPAHCHHA B 6 Bu6muoreka LIOK https://m.edsoo.ru/7f41bf72
MEXaHHUKE
Hroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJUHAMHUKA
OCHOBBI
3.1 MOJIEKYJISIPHO- 9 bu6nuoreka LIOK https:/m.edsoo.ru/7f41b£72
KMHETUYECKOU TeOpuun
O

3.2 CHOBDI 10 bubnmuoteka [{OK https://m.edsoo.ru/7f41bf72

TEPMOJIMHAMUKH

ArperaTHble

33 COCTOSTHHSI BEIIIECTBA. 5 bubmuoreka I{OK https://m.edsoo.ru/7f41bf72

@Da30BbI€ NEPEXOIBI




Hroro no pazgeny

24

Paznen 4. JIEKTPOJANHAMUKA

4.1 DnexTpocTaThKa 10 bu6nuoreka LIOK https://m.edsoo.ru/7f41b£72
[ToctosHHBII
4.2 STICKTPHICCIHH TOK. 12 bu6mmoreka LIOK https://m.edsoo.ru/7f41bf72
Toku B pa3mU4HbBIX
cpenax

Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME




11 KUIACC

KoaudecTBO 9acoB

Ne HaumenoBaHue pa3jiesioB dyeKkTpoHHbIE (LM pPOBbBIE)
n/n U TeM IPOrpaMMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
Paznen 1. JIEKTPOJANHAMUKA
MarunutHoOE 1oze.
1.1 DneKTpOMarHuTHasI 11 bubmuoreka LIOK https:/m.edsoo.ru/7f41¢97¢c
WHITYKITHS
Wroro no pazneny 11
Pazaen 2. KOJIEBAHUSA U BOJIHbBI
Mexanuueckue u
2.1 AJIEKTPOMarHUTHBIE 9 bubnuoreka LIOK https:/m.edsoo.ru/7f41¢97¢c
KoJie0aHus
M
2.2 exanmHeckie 5 bubnuoteka [{OK https://m.edsoo.ru/7f41¢97¢
AIIEKTPOMArHUTHBIE BOJIHBI
2.3 OnTuka 10 bubmunoreka LHOK https://m.edsoo.ru/7f41¢97¢
Hroro no pazgeny 24
Paszea 3. OCHOBBI CIIEITMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH
o -
3.1 CHOBBI CHCHHATLHON 4 bu6mmoreka LIOK https://m.edsoo.ru/7f41¢97¢
TEOPUH OTHOCUTEIBHOCTH
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
5 o
4.1 FICMCHTET KBAHTOBOH 6 bubnuoreka L{OK https:/m.edsoo.ru/7f41c97¢
OTITHKHU
4.2 Crpoenue aToMa 4 bubnuoreka LIOK https://m.edsoo.ru/7f41¢97¢




4.3 AToMHOE SApOo 5 bubnmoreka [{OK https:/m.edsoo.ru/7f41c97¢c

Hroro no pazgeny 15

Pa3nea 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

DJeMEHThI aCTPOHOMHH U
5.1 P 7 bubnuoteka [{OK https://m.edsoo.ru/7f41¢97¢
acTpou3uku
Hroro no pazgeny 7

Pa3nesa 6. OBOBINAIOIIEE IOBTOPEHHUE

6.1 Ob6o0u1aromee MOBTOPEHNE 4 bub6nuoreka LIOK https:/m.edsoo.ru/7f41¢97¢c
Hroro no pazgeny 4
PeszepBHOE Bpemst 3

OBIIEE KOJIMYECTBO YACOB

I10 ITPOTPAMME 08




HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KoamnecTso 1acos DJIeKTPOHHBIE HU(PPOBHIE
Ne i/m Tema ypoka
Bcero 06pa3oBaTebHbIE PeCypChbl
®dusuka — Hayka o npupoje. Hayunsie
1 Y PHPOZL Y 1 bubmuoteka I{OK https://m.edsoo.ru/ff0c32¢2
METO/IbI TIO3HAHUS OKPY>KAIOIIIET0 MUPa
Ponb 1 MecTo usuku B popMupoBaHUn
2 COBPEMEHHOM HAyYHOU KapTHHBI MUpPa, B 1 bu6mmoreka I{OK https:/m.edsoo.ru/ff0c33e6
MPAKTUYECKOU IESITETLHOCTH JIIOIeH
MexaHn4eckoe IBUKEHHUE.
OTHOCUTENBHOCTh MEXaHUYECKOTO
3 1 bubmmoreka [{OK https:/m.edsoo.ru/ff0c3508
newxeHus. [lepemenienne, CKOpocCTsb,
YCKOpEHHE
4 PaBHOMEpHOE NPAMOJIIMHENHOE ABUKEHUE 1 bubmuoreka I{OK https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEeHHOE NPSMOJIMHENHOE
5 yexop P 1 bubnuoteka [{OK https://m.edsoo.ru/ff0c372¢
JIBUKCHHE
CBo0OosiHOE MajieHue. Y CKOpeHue
6 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0c39¢cc
CBOOOJIHOTO TIAZICHUS
KpuBonuHneiinoe nBmxenue. /puxenne
7 P . A A 1 bubnmnoreka [{OK https://m.edsoo.ru/ff0c3ada
MaTepuaibHON TOYKHU MO OKPYKHOCTH
[Tpuniun otHocuTenpHOCTH [ amuest.
8 Huepumansubie cuctemsl otcuera. [lepBriit 1 bubnuoteka [{OK https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca tena. Cuna. [lpuHuun cynepno3unuu
9 cwi. Bropoit 3akon HeroTona st 1 bubnuoreka LHOK https:/m.edsoo.ru/ff0c3be8
MaTepHAIbHON TOUYKHU
10 Tpernit 3akoH HproTOHA U151 MaTepraabHbIX 1 bub6nuoreka LIOK https:/m.edsoo.ru/ff0c3be8




TOYCK

11

3aKOH BCEMUPHOTO TsroteHus. Cuna
TsoxecTH. [lepBas kocMuueckast CKOpPOCTh

bubnuoteka [{OK https://m.edsoo.ru/ff0c3d00

12

Cuna ynpyroctu. 3akoH ['yka. Bec tena

bubmuoteka I{OK https://m.edsoo.ru/ff0c3el8

13

Cuna tpenus. Koaddunment tpenuns. Cua
CONPOTHUBIICHUS NP JABUKEHUU TeEJIa B
JKUJKOCTHU WM rase

bubnnoreka [{OK https://m.edsoo.ru/ff0c3{76

14

[ToctynarenbHOE U BpamaTeabHOE
JIBIKEHHE a0COJIIOTHO TBEPIIOTO TEa.
MowmenT cunbl. I1nedo cunsl. YcioBus

paBHOBECHS TBEPAOTO TEIA

bu6mmoreka LIOK https://m.edsoo.ru/ff0c41a6

15

NMiynsc MaTepuaibHON TOYKH, CUCTEMBI
MaTepualbHbIX TOUEK. IMIyJIbC CHIIBI.
3aKOH COXpaHEHHs uMItyJbca. PeakTuBHOE
JIBUYKEHUE

bubmuoteka [{OK https://m.edsoo.ru/ff0c43d6

16

Pabora u MOIIHOCTH CHIJIBI. Kunernueckas
sHeprus MarepuanbHoi Touku. Teopema 00
M3MEHEHHH KHHETHYECKON SHEPIUn

but6mmoreka LIOK https://m.edsoo.ru/ff0c4502

17

[TorennmaneHas 3Heprus. lloTeHunanbHas
SHEprus yrnpyro neopMUpPOBAHHOM
npyxuHbl. [loTeHUIManbHas SHEprus Teia
BOJIM3M MOBEPXHOCTH 3eMIIU

bu6moreka LIOK https://m.edsoo.ru/ff0c461a

18

IloTenumanbHbIe M HENOTEHUIMAIbHEIE CUJIBL.

CBs13b pabOTHI HEMOTEHITMAIBHBIX CHII C
W3MEHECHHUEM MEXaHUYECKOUN SHEPTUr
CUCTEMBI TeJI. 3aKOH COXPAHCHHUS
MEXaHWYECKON IHEPTUn

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

19

Jlaboparopnas padota «/ccnenoBanue




CBSI3H PabOTHI CHITBI C H3MEHEHHEM
MEXaHUYECKOM IHEPTUU Tejla Ha IpUMepe
PaCTSKEHUST PE3UHOBOTO KIYTa»

20

KoHTpoinbHas pabota 1mo teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpPaHEHHUS B MEXAHUKE

bubnnoreka [{OK https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUST MOJICKYIISIPHO-
KWHETHYEeCKOU Teopuu. bpoyHoBCcKOe
neuxenue. Auddysus

bu6mmoreka LIOK https://m.edsoo.ru/ff0c4dc2

22

XapakTep IBHKEHUS U B3aUMOJICHCTBUS
4acTUL BenecTsa. Monenu CTpoeHHus ra3os,
KUIKOCTEN U TBEPIBIX TEI

23

Macca monekyin. KonnyecTBo BemnecTsa.
[TocrosinHass ABoraapo

24

TermmoBoe paBHoBecue. Temneparypa u e€
usmepenue. lllkana remneparyp Llenbcus

25

Uneansusiii raz3 B MKT. OcHOBHOE
ypaBHeHue MKT

but6mmoreka LIOK https://m.edsoo.ru/ff0c4fde

26

AbcomoTHas TeMIiepatypa Kak Mepa
CpPEeIHEW KUHETUYECKON SHEPTUU JBUKECHUS
MOJIEKYJI. YpaBHeHUE MeHieneeBa-
Kianeiipona

bu6mmoreka IIOK https://m.edsoo.ru/ff0c511e

27

3akoH JlanpToHa. I'a30BEIC 3aKOHBI

28

Jlabopartopnast pabota «HccnenoBanue
3aBHCUMOCTH MEXIy ITapamMeTpaMu
COCTOSIHHUS pa3peKEHHOTO Ta3a

29

N3onporeccel B uacaabHOM ra3e u ux
rpaduyeckoe npeacTaBieHue

but6mmoreka LIOK https:/m.edsoo.ru/ff0c570e




BHyTpeHHss dHEprus TEpMOAUHAMUYECKON
CUCTEMBI U CIIOCOOBI €€ N3MEHEHUS.

30 KonnuecTBo TemnoTel u padoTa. bu6mmoreka LIOK https://m.edsoo.ru/ff0c5952
BHyTpeHHSIsI SHEpTrHs 0THOATOMHOTO
U/IeaTbHOTO ra3a
31 Bunael rerionepenaun bu6nmoreka LIOK https://m.edsoo.ru/ff0c5¢36
VY aenbHas TEMIOEMKOCTH BEILIECTBA.
32 KonnuecTBo TEMI0THI pHU TEIIONEpEaye. bubnuoteka I{OK https://m.edsoo.ru/ff0c5¢36
AnmabaTtHbIif poriecc
33 HlepBbiit 3aKOH TEPMOHMHAMMUKH i €O bu6mmoreka LIOK https://m.edsoo.ru/ff0c5efc
NpUMEHEHHE K U30IIpoIieccaM
34 HeO6paTmeCTB HIPOTISCOOR B HPUPONE. bubnmnoreka [{OK https:/m.edsoo.ru/ff0c6230
BTopoii 3aKOH TepMOIMHAMUKHU
35 Hpusiun peticrsus i KILJL Tenosoit bu6mmoreka LIOK https://m.edsoo.ru/ff0c600a
MaIIHHbI
36 Huxn Kapno u ero KITJ
37 DKOJ0rHYecKue mpooIeMbl
TETJIOIHEPTETUKU
38 Obobutaromuit ypox «Moreky tipias bu6muoteka LIOK https:/m.edsoo.ru/ff0c6938
¢uznka. OCHOBBI TEPMOJUHAMUKI
Konrponsnas padora no reme
39 «Monexynsipaas ¢puzuka. OCHOBBI bubmmoreka LIOK https:/m.edsoo.ru/ff0c6a50
TEPMOIUHAMHKID)
40 Tapoobpasosanne u KoHACHCALHA. bubmuoreka I{OK https://m.edsoo.ru/ff0c63b6
Hcnapenue u kunenue
41 AOCOMOTHA H OTHOCHTEIIBHAS BIAKHOCTE Bu6nmorexa L{OK https://m.edsoo.ru/ff0c64d8
BO31yxa. HacelmeHHsblil map
42 TBépnoe teno. Kpucramnnueckue u bu6mmoreka LIOK https://m.edsoo.ru/ff0c65f0




amopQHble Tena. AHU30TPONHS CBOMCTB
KpHUcTaioB. JKuikue KpuCcTaIbl.
CoBpeMeHHbIE MaTepralIbl

IInaBnenue u KpuUucCTaJluIn3anus. YV nennHas

43 bubmuoreka [{OK https://m.edsoo.ru/ff0c6708
teruioTa muasneHus. Cyonumanus
44 VYpaBHeHue TeroBoro 6anaHca bubnuoteka [{OK https://m.edsoo.ru/ff0c6820
45 DICKTPH3ALHA Teil. IACKTPHICCKIH 3PS, bu6nuoreka LIOK https://m.edsoo.ru/ff0c6bec
JIBa BH1a SIEKTPUUECKUX 3aPsI0B
[IpoBOIHMKY, TUATIEKTPUKH U
46 MOJYIPOBOJIHUKH. 3aKOH COXPaHEHUS bubmuoteka [{OK https://m.edsoo.ru/ff0c6bec
ANEKTPUUECKOT0 3apsiaa
47 BSaHMOHeHCT]iHe 34pAIOB. 3aKUOH Kynoua. bubimoreka IIOK https://m.edsoo.ru/ff0c6cesd
To4YeuHBIi 3JEKTPUYECKUN 3apsi
Hanpsx€HHOCTB 3JIEKTPUYECKOTO I1OJIS.
48 [IpuHIHUI Cynepno3uuuu 3JIEKTPUIECKUX bu6mmoreka LIOK https:/m.edsoo.ru/ff0c6df2
nosiel. JInaum HanpsHKEHHOCTH
49 Pabora e 51€KTPOCTATHHECKOrO MO, bubnuoreka [{OK https://m.edsoo.ru/ff0c6f00
[Torennman. Pa3HOCTh OTEHLIMATIOB
[TpoBOTHHKYN U AUDIICKTPUKH B
50 3JIEKTPOCTATUYECKOM I10JIE. bu6mmoteka L{OK https:/m.edsoo.ru/ff0c7018
JusnexTpuyeckas IpOHUIIAEMOCTD
51 OnextpoéMkocTh. KoHneHncatop bu6mmoreka LIOK https://m.edsoo.ru/ff0c7126
52 DIIEKTPOEMKOCTS ILIOCKOTO KOHACHCATOPA, bubnmuoteka I{OK https://m.edsoo.ru/ff0c72¢0
DHeprusi 3apsyKEHHOI0 KOHJIEHCAaTopa
53 Jlabopartopnast pabota "U3mepenne
AJIEKTPOEMKOCTH KOHAEHcaTopa'
54 [IpuHIMIT NENCTBUS U IPUMEHEHUE

KOHACHCATOPOB, KOIMMMPOBAJILHOTO aIlrapara,




CTPYWHOTO MPHUHTEPA. DIEKTPOCTaTUYECKAas
3anuTa. 3a3eMIICHUE 3JIEKTPONPHOOPOB

55

DJIEKTPUYECKUI TOK, YCIOBUS €0
cyumectBoBanus. [locrosaunsiii Tok. Cuina
toka. Hanpsixenue. Conpotuiienue. 3akoH
OmMa 151 yyacTka Lenu

56

[TocnenoBarenbHOE, TAPAILIEIEHOE,
CMEIIAaHHOE COCTMHEHNE TIPOBOTHUKOB.
Jlaboparopnas pabota «3yuenue
CMEIIAHHOTO COSUHEHHSI PE3UCTOPOBY

bu6nuoreka LIOK https://m.edsoo.ru/ff0c74f0

57

Pabota 1 MOILITHOCTD ANEKTPUYECKOTO TOKA.
3akoH [[xoyns-Jlenna

bubnuoteka [{OK https://m.edsoo.ru/ff0c7838

58

3akon OMa Juist MOJTHOM (3aMKHYTO)
anekTpudeckoil nenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«3mepenne DJIC ucTouyHrKa TOKA U €T0
BHYTPEHHETO CONPOTUBIICHUS

bubnuoteka [{OK https:/m.edsoo.ru/ff0c7ac0

59

DJIEKTPOHHAsI TPOBOJIUMOCTb TBEPIIBIX
METaJUI0B. 3aBUCUMOCTH CONIPOTUBIICHUS
METaJUIOB OT TEMIIEPATYPHI.
CBepXIpoBOAMMOCTh

60

OnexTpuueckuil Tok B BakyyMe. CBolicTBa
AJIEKTPOHHBIX ITy4YKOB

61

[TonynpoBoaAHUKH, UX COOCTBEHHAS U
IpUMecHast MpoBoauMocTh. CBOHCTBA p—n-
nepexoaa. [loxynpoBogHuKOBbIE TPHUOOPHI

bubnuoreka L{OK https://m.edsoo.ru/ff0c84ae

62

DeKTpUYeCKUi TOK B pacTBOpax U
pacruiaBax >JIeKTPOJIHUTOB.

bubmanoreka LHOK https://m.edsoo.ru/ff0c82ba




DNEeKTPOIUTHYECKAS JUCCOLIMALMS.
DneKTpoan3

DJIEKTPUUYECKUI TOK B ra3ax.

63 CaMOoCTOsITENIbHBIA U HECAMOCTOSTEIIbHBIN 1 bubmuoteka [{OK https://m.edsoo.ru/ff0c84ae
paspsa. Monnus. [Inazma
DIeKTpUYECKHe MPUOOPHI M YCTPOMCTBA U
64 UX IpakThudeckoe npuMmeHenue. [Ipasuna 1 bu6muoreka L{OK https:/m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MMacHOCTH
65 O06o06marmui ypok «IeKTPOTTHAMIKAY) 1 bubmmoreka [{OK https:/m.edsoo.ru/ff0c88be
KoHTponbHas paboTta 1mo teme
C) ! i
66 « HeKTpOCVT aTHia. HIOCTOAHIbIH 1 bubmuoreka [{OK https://m.edsoo.ru/ff0c8a8a
ANEeKTpUYecKuil TOK. TOKH B pa3TUYHBIX
cpenax»
Pese i ypok. K OJIbHasI paboTa 1o
67 SCpBIEH YI,), - ROHIpOTRHAA pil ran 1 bu6mmoreka LIOK https:/m.edsoo.ru/ff0c8c56
TeMe "DIeKTpOAMHAMHUKA
Pese i ypok. O600maronmii ypok mo
68 PBHbI ypOX HHAIOTHIH Ypor 11 1 bubmuoteka I{OK https:/m.edsoo.ru/ff0c8f6¢
temaM 10 knacca
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68




11 KUIACC

Ne n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

JIeKTPOHHbIE HU(PPOBLIE
o0pa3oBaTe/bHbIE PeCypChl

ITocTosTHHBIE MarHUTHI U UX
B3auMoieiicTBue. MarautHoe noJie. Bektop
MAarHUTHOW UHAYKUHUH. JINHUM MarHUTHOU
WHIYKUUN

bu6mmoteka LIOK https:/m.edsoo.ru/ff0c9778

MarsuTHO€ 1MoJjie TPOBOJHUKA C TOKOM.
OnbiT OpcTena. Bzaumoaenicteue
MIPOBOJTHUKOB C TOKOM

bubnuoteka [{OK https://m.edsoo.ru/ff0c98fe

Jlaboparopnas padota «3yuenue
MAarauMTHOI'O ITOJIA KaTyIIKH C TOKOM»

bu6mmoteka [{OK https:/m.edsoo.ru/ff0c98fe

JlelicTBuE MarHUTHOTO MOJISl HA IPOBOHUK
¢ TokoM. Cuita Amnepa. JlabopatopHas
pabota «VccnenoBanue neHCTBUS
MIOCTOSTHHOTO MarHuTa Ha PaMKy ¢ TOKOM

bubmuoreka I{OK https://m.edsoo.ru/ff0c9acO

JleiicTBie MArHUTHOTO I10JIs Ha
JBUXKYIYIOCS 3apsDKeHHYT0 yacTuiy. Cuna
Jlopenmna. Padora cunsl Jlopenia

bubnnoreka [{OK https://m.edsoo.ru/ff0c9df4

DJIeKTpOMarHuTHast HAyKuus. [Totok

BEKTOpa MarHuTHOW uHAyKuu. IJ1C

WHIYKUUU. 3aKOH 3JIEKTPOMAarHUTHON
unaykuuu Papanes

Jlabopartopnast pabota «ccnenoBanue
SIBTICHHS DJIEKTPOMArHUTHON MHIYKIIAWY

bubnuoteka [{OK https://m.edsoo.ru/ff0cal 50

NHayKTUBHOCTB. SIBIEHUE CAMOMHAYKIIHH.
O/1C caMOMHIyKIIMU. DHEPrUsl MATHUTHOTO

bubnuoreka I{OK https://m.edsoo.ru/ff0ca600




I10JIs1 KaTyIIKH C TOKOM. DJIEKTPOMarHUTHOE
T1oJIe

TexHuueckue ycTpoicTBa 1 Ux
MIPUMEHEHUE: TOCTOSTHHbIE MAarHUTHI,
3J€KTPOMArHUTHI, JIEKTPOABUTATENb,
YCKOPHUTEIHU 3JIEMEHTAPHBIX YACTHII,

WHIYKIMOHHAS NIeYb

10

O6o0maromuii ypok «MarHuTHoe moJie.
DneKTpOMarHuTHAs WHIYKIIHSD

bu6mmoreka [IOK https://m.edsoo.ru/ff0cab82

11

KonTponbras pabota mo Teme « MarHuTHOE
roJie. DJIEKTPOMarHuTHAST WHTYKITHSD))

but6mmoreka [IOK https://m.edsoo.ru/ff0cad58

12

CB00OIHBIE MEXAaHUYCCKHUE KOJICOaHMUS.
I'apmonunueckue xkonebanus. Y paBHeHHE
rapMoOHHYECKHX KosieOanuii. [IpeBpamenue
SHEPTUU

bubnuoreka IIOK https://m.edsoo.ru/ff0caf06

13

Jlaboparopnas padota «VccnenoBanue
3aBHCHMOCTH MEPHO/Ia MAJIbIX KoJeOaHui
rpy3a Ha HUTH OT JJIMHBI HUTH U MacChl

rpy3a»

14

Konebarenbublit kKoHTYp. CBOOOIHBIE
ANEKTPOMArHUTHBIEC KOJeOaHus B
U7ealbHOM KOJieOaTeTbHOM KOHTYPE.
AHaIOTUs MEXKIy MEXaHUYECKUMH U
ANIEKTPOMArHUTHBIMH KOJICOAHUSIMU

bubmuoreka I{OK https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3aKoH COXpaHEHHUS
SHEPrUH B UJICATHHOM KOJIe0aTeIbHOM
KOHTYpe

bu6nmoteka L{OK https:/m.edsoo.ru/ff0cb9c4

16

[IpencraBienue o 3aTyxXarnmx

bubnuoteka [{OK https:/m.edsoo.ru/ff0cbb86




KoJieOaHusIX. BbIHYKIeHHbIE MEXaHHMYECKHE
kosiebanus. Pesonanc. BeiHyk1eHHBIE
ANIEKTPOMAarHUTHBIC KOJIeOaHUs

[Iepemennsbiii Tok. CUHYCOMAAIBHBIN
MepEeMEHHBbII TOK. MOLTHOCTh NEPEMEHHOTO

17 . bubmuoreka I{OK https://m.edsoo.ru/ff0cbd34
TOKa. AMIUIUTYJTHOE U AEUCTBYIOLIEE
3HAYECHUE CUJIbI TOKA U HAIIPSDKEHHUS
18 Tpancdopmarop. [IponsBoactso, nepenaua
U MOTpebIeHHE AIEKTPUUECKON IHEPTUN
VY CTpOCTBO 1 PAaKTUYECKOE MPHUMEHEHHE
19 ANIEKTPUYECKOT0 3BOHKA, FT€HEpaTopa bubnuoreka L{OK https:/m.edsoo.ru/ff0cc324
NEPEMEHHOT'0 TOKA, IMHUH 3JIeKTporepeaay
DKOJIOTUYECKHE PUCKU TIPU TIPOU3BOJICTBE
20 anekTpo3Hepruu. KynbTypa nucnonap3oBaHus
AJIEKTPOIHEPTHU B TIOBCEHEBHOM KU3HH
MexaHnuecKue BOJIHbI, YCIOBHS
21 pactipoctpaneiis. Ileprox. Cropocts bubnumoreka LIOK https:/m.edsoo.ru/ff0cca54
pacrpoCTpaHeHHS U JIJTMHA BOJHBI.
[Toriepeunsble ¥ MPOAOIBHBIE BOJTHBI
22 3By« Ckopocts 3ByKa. [pOMKOCTS 3ByKa. bubmuoreka [{OK https://m.edsoo.ru/ff0cccOc
Bricora Tona. TemOp 3Byka
23 DIICKTPOMArHHTHBIC BOIHEI, HX CBOHCTEA H bu6mmoreka [IOK https://m.edsoo.ru/ff0ccfe0
ckopocTb. [1Ikana 37eKTpOMarHUTHBIX BOJH
24 [TpuHIUIBI paAMOCBS3U U TEIEBUICHHUS.
PazButue cpencts cBsa3u. Pagnonokanms
25 Kowtponbras padora «Konebanus n bubmuoteka [{OK https:/m.edsoo.ru/ff0cc68
BOJIHBD»
26 [IpsimonuHeHOe pacipocTpaHEeHHUE CBETa B bubmmoreka LIOK https:/m.edsoo.ru/ff0cd350




OHOpPOAHOM cpeze. ToueuHblid HCTOYHUK
ceerta. JIyu cBeta

27

OtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS
cgeta. [loctpoenue nzobdpakeHuit B
IUIOCKOM 3€pKaje

bu6nuoreka L{OK https:/m.edsoo.ru/ff0cd4e0

28

[Ipenomnenue cera. [lonmHOE BHYyTpEeHHEE
oTpaxeHue. [IpenenbHblid yroJ MoJHOTO
BHYTPEHHET0 OTPaKEHUS

bubmuoreka [{OK https:/m.edsoo.ru/ff0cd7f6

29

JlabopaTtopHas pabota «M3mepenue
MoKa3aTessl MPEeTIOMIICHHS CTEKIIa

bu6mmoreka LIOK https://m.edsoo.ru/ff0cd67a

30

JIunssl. [locTpoenue n3o0paxxeHuil B TUH3E.

@opMyia TOHKOU JTUH3bL. Y BEJIUYECHUE
JIVH3BI

bubnmoteka [{OK https:/m.edsoo.ru/ff0cddle

31

Jlaboparopnast pabora «MccnenoBanue
CBOMCTB M300paKCHUH B JIMH3AX»

32

Hucnepcus cBeta. Cll0KHBII cocTaB 0€10ro
cera. L{Bet. JlabopaTopnast pabota
«HaOnronenne mucriepcuu cBETay

33

Wutepdepennus cBera. Audpakius cera.
HudpaximonHas pemeéTka

bubmuoteka I{OK https://m.edsoo.ru/ff0ced22

34

HOHepe‘{HOCTB CBCTOBBIX BOJIH.
HOJ'IHpI/ISaI_II/IH CBCTa

bu6muoteka LIOK https://m.edsoo.ru/ff0cf02e

35

OnTrueckue mpruOOpbI U yCTPOICTBa U
yCJIOBUS UX 0€30MacCHOr0 MPUMEHEHUs

36

I'paHuLIBI IPUMEHUMOCTH KJIACCUYECKON
MexaHuku. [locTynarsl cenuanbHOM
TEOPUH OTHOCUTEIBHOCTH

bubnuorexa LHOK https://m.edsoo.ru/ff0cf862

37

OTHOCUTENBHOCTh OHOBPCMCHHOCTH.

bu6mmoteka LIOK https://m.edsoo.ru/ff0cfad42




3aMe,Z[JIeHI/IC BPEMCHU U COKpAIICHUC NJIMHbI

DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKOMN

38 yacTullbl. CBSI3b MAacChl C SHEPTUEH U but6mmoreka LIOK https:/m.edsoo.ru/ff0cfc68
UMITYJIECOM. DHEPTHUs MOKOS
39 KOHTPOHBHajI padora «Ommika. OcHoBE! bu6mmoreka LIOK https://m.edsoo.ru/ff0cf610
CHEIMAILHON TEOPUN OTHOCUTEIEHOCTHDY
40 Potorr. Gopmyna Ilnanka. IHEPrus u bubnmoreka ITOK https://m.edsoo.ru/ff0cfel6
UMITYJIbC (POTOHA
OTtkpeITHE U HccienoBanue Gporodddexra.
41 bu6numoteka IIOK https://m.edsoo.ru/ff0cffcd
Omnbitel A. I'. CroneroBa
3akonbl poTtodddekra. YpaBHCHHE
42 Oinmreiina 1 potospdexra. «KpacHas bubmuoteka L{OK https:/m.edsoo.ru/ff0d015e
rpanuma» porodddexra
43 Jlapiene caeta. OHHT,H 1. H. Jleoenesa. bubmmnoreka LIOK https://m.edsoo.ru/ff0d04a6
XHUMHUYECKOE IEVCTBUE CBETA
TexHuyeckue ycTpoHCTBa U MPAKTUYECKOE
44 npuMeHeHue: (OToINEeMEeHT, GOTOAATUHUK,
CONTHEeYHas OaTapesi, CBETOIUO/T
45 Peenne 3axas H(?, TEME «IIeMEHTEI bu6mmoreka LIOK https://m.edsoo.ru/ff0d0302
KBaHTOBOM ONTHKN
Mopenb aroma Tomcona. OnbIThI
46 Pesepdopna no paccestHuO 0-4acTHII. bu6mmoreka LIOK https://m.edsoo.ru/ff0d091a
IInanerapnas mozens aroma
47 IToctynarts! bopa bubnuoteka LIOK https://m.edsoo.ru/ff0d0afa
W3nyuenue u nornoiienue GoTOHOB MPU
48 Mepexoe aToMa ¢ OHOTO YPOBHS SHEPTUU bu6muoreka L{OK https:/m.edsoo.ru/ff0d0afa
Ha Jipyroi. Buasl ciekTpos
49 BomnnoBeIe cBOiicTBa yacTuil. BoiHEb! e bu6mmoreka IIOK https://m.edsoo.ru/ff0d0ca8




bpoiins. KopryckyiisspHO-BOIIHOBO
nyanu3M. CIIOHTaHHOE U BBIHYKJEHHOE
U3Iy4eHUe

50

OTKpbITHE PaIHOAKTUBHOCTH. OTBITHI
Pesepdopaa no onpenenenuo cocrapa
pPaarOaKTUBHOI'O U3TYUCHUSA

bubnuoreka [{OK https:/m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6eTa-, raMMa-u3IydeHUsI.
BnusiHre paguoakTHBHOCTH Ha )KHUBBIC
OpraHU3MBI

52

OTKpbITHE IPOTOHA U HEWTpOHA. M30TOMBI.
Anbda-pacnian. IIEKTPOHHBIN U
MMO3UTPOHHBIN OeTa-pacman. ['amma-
U3ITyYeHUe

bu6mmoreka IIOK https://m.edsoo.ru/ff0d1162

53

OHeprus cBA3M HyKJIOHOB B siipe. SnepHble
peakuuu. Snepusiit peakrop. IIpodnemsl,
MIEPCIEKTHUBBI, SKOJIOTUYECKHE ACTIEKTHI
SAJIEPHON SHEPTETUKHU

bu6mmoreka LIOK https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble YacTulibl. OTKpBITHE
no3utpoHa. MeTopl HaOMIOEHUS U
perucTpamuu 3J1eMeHTapHbIX YacTHILl.
Kpyrubiii cron «®yHaaMeHTanbHbIe
B3auMOIeHCTBUA. EAMHCTBO uznueckoit
KapTUHBI MUPA»

bubnuotexa [{OK https://m.edsoo.ru/ff0d0e38

55

Oranbl pazButus actpoHomuu. [Ipuxnagnoe
Y MHPOBO33PEHYECKOE 3HAUCHUE
actponomuu. Bun 3BE3mHOTO HEOA.
Co3sBe3nus, spKue 3BE3/bl, INTAHETHI, UX
BuaMMoe ABmwkeHue. CollHeUHas cucTemMa

56

Comurte. CoHeuHas akTUBHOCTE. VMICTOYHUK




sHepruu CoJiHLa U 3BE3]

57

3BE3/1bI, NX OCHOBHBIC XapaKTEPUCTUKH.
3BE3 bl ITIaBHOM MOCIIEA0BATENLHOCTH.
Bnytpennee crpoenue 38é31. COBpeMEHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U
spoatonuu CoJIHIA U 3BE3]T

58

Muneunsiii [1yTe — Hama ["anakTuka.
[Tonoxxenue u npmxenue ColiHIa B
l'anaktuke. ['amaktrku. YEpHbIE ABIPHI B
sIIpax rajJjakTUK

59

Bcenennas. Pa3beranue ranaktuk. Teopus
Bosbiioro B3peiBa. PeMKkTOBOE M3TyUYEeHHE.
MeraranakTuka

60

Hepemenusie mpo0ieMbl aCTPOHOMUU

61

KontposbHas padota «IeMEHTHI
aCTPOHOMUU U acCTPOPHUIUKI»

62

O6o0matomuii ypok. Pons ¢pusuku n
aACTPOHOMHUHU B SKOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COIMAIbHON 1
ATUYECKOH chepax NesaTeTbHOCTH YeIOBEeKa

63

O06o6maromuii ypok. Pois 1 Mmecto Gpusuku
1 aCTPOHOMHH B COBPEMEHHON HAay4YHOU
KapTUHE MHpa

64

Oo6o6matomuit ypok. Pois ¢pusndeckoii
Teopuu B HOPMHUPOBAHHUHU TPEICTABICHUI O
¢bu3nvecKoil KapTHHE MUpa

65

O6o06maromuit ypok. Mecto ¢puzndeckoi
KapTUHBI MUpPa B 00ILEM psTY COBPEMEHHBIX




C€CTCCTBCHHO-HAYYHbIX HpeI[CTaBJ’IeHI/If/'I (6]
npupoe

PesepBHbIil ypok. MaruuTHOE 1oJie.

66 1
DJEKTpOMarHuTHasl MHAYKIHS
67 PesepBHblIit ypok. Ontuka. OCHOBBI |
CHEIHaIbHON TE€OpUH OTHOCUTENIbHOCTH
P 7 .K .
68 e3epHbIii ypok. Kpantosas pusuica 1 bu6nuoreka LIOK https://m.edsoo.ru/ff0d1784
DeMeHTBl aCTPOHOMHUU M aCTPOPHUIUKU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68







AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 706699936057990200889301522920754506789801582789
Bnagenew 3opuHa Mapwua AHopeesHa
OeicTevTened C 28.03.2024 no 28.03.2025



http://www.tcpdf.org

		2024-08-07T20:03:35+0500




