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[TOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o ¢usnuke 06a30BOr0 YpOBHS Ha YpPOBHE CPEIHETO OOIIETO
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUH M TpeOOBaHMI K pe3yibTaTaMm
OCBOCHHSI OCHOBHOHM 00pa3zoBaTenbHON mporpammbl, mnpencraBieHHbIX B OI'OC
COO, a Takxke ¢ yu€roM (denepanbHON paboyelt HpPOrpaMMmbl BOCIUTAHUA U
KOHLICTIIMK TpenojaaBaHusl yuyeOHoro npeamera «®dusmka» B 00pa3oBaTesbHBIX
Opra”u3alusIx Poccniickon ®enepanun, peANU3YIOIINX OCHOBHBIE
oOpa3oBareNbHbIE MPOTPAMMBI.

Copnepxkanue mnporpaMMmbl MO (U3MKE HaMpaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTuHbI Mupa oOy4vatonuxcs 10—11 kinaccoB npu oOydeHHH
ux (¢u3nke Ha 0a30BOM YPOBHE HAa OCHOBE CHCTEMHO-AEATEILHOCTHOIO MOJIXO/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusam GI'OC COO k miiaHupyemMbIM
JUYHOCTHBIM, MPEIMETHBIM U METaNpeIMETHBIM pe3yJibTaTaM O0Yy4YeHUSsI, a TaKKe
YUYHUTHIBAET HEOOXOJMMOCTh pEaIM3alUy MEXKIPEAMETHBIX CBsI3eid (PU3MKHU C
€CTECTBEHHO-HAYYHBIMHU y4E€OHBIMU NIpeIMeTaMu. B Hell onpenesnstoTcsi OCHOBHbBIE
e U3y4eHus GU3UKKU Ha YPOBHE CPEHEro 00111ero o0pa3oBaHusl, MIIaHUPYEMbIe
pe3ynbTaThl OCBOGHUS Kypca (PU3UKU: JUYHOCTHBIE, METalpeIMETHbIC,
npeaMeTHbie (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

* IJTAHUPYEMBbIE PE3YJIbTaThl OCBOCHUS Kypca (U3MKKA Ha 0a30BOM YpOBHE, B

TOM YHCIIe TIPEIMETHBIC PE3YJIbTATHI TI0 T0JIaM 00YUYEHUS;

- coJiepkanue yueoHoro npeameta «dDuznkay mo rogaM 00ydeHus..

®du3rka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPHUPOJIbI, BBICTyMHas B
KadecTBe y4eOHOTO MpeaAMeTa B MIKOJIE, BHOCHT CYIIECTBEHHBIN BKJIAJ B CHCTEMY
3HaHUI 00 okpyskaroreM Mupe. [IIkobHbIN Kypc GU3UKH — CHCTEMOOOPA3yIOIIHIA
JUISl €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3UYECKHE 3aKOHBI
JieKaT B OCHOBE IMPOIECCOB U SBJICHUM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbu3nmdeckorr reorpadueir u actpoHomueid. Mcmonb3oBaHME UM aKTUBHOE
npUMeHeHne (U3MYECKUX 3HAHUU  OINpenensieT XapakTep U pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTHM B chepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
NOJIyYEHHs] HOBBIX MATEPHAJIOB C 3aJaHHBIMH CBOMCTBAMHM U Apyrux. M3ydenue
(U3UKN BHOCUT OCHOBHOM BKJIJ, B (POPMUPOBAHUE €CTECTBEHHOHAYYHOW KapTUHBI



Mupa oOyyaroumxcs, B (OPMUPOBAHHE YMEHUU NPUMEHSATh HAYYHBIH METOJ
MTO3HAHUS NP BBINIOJHEHUN UMHU YYE€OHBIX UCCIEI0BAHMM.

B ocHOBY Kypca (pu3HKH JU1sl ypOBHS CpETHEr0 00IIEro 00pa3zoBaHus MOJI0KEH
PAI UAEH, KOTOPbIE MOKHO PaCCMaTpUBaTh KaK MPUHLHUIIBI €M0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypcC SBISETCS JIOTHYECKU
3aBEpUIEHHBIM, OH COACPKHUT MaTepHUall U3 BCEX pa3lieioB (PM3HMKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOH, TaK U1 COBPEMEHHOMN (DU3UKHU.

Hoesn eenepanuzayuu. B COOTBETCTBUM C HEW Marepuan Kypca (GU3UKH
o0bemMHEH BOKpYr (u3uueckux Teopudd. Bemymmm B Kypce sBisercs
(opMHpOBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mpenrnonaraeT HUCHOJb30BaHUE
TYMaHUTAPHOTO MOTEHIMaNa (PU3NYECKOM HAyKW, OCMBICIECHUE CBS3U PA3BUTHA
(u3HKHU ¢ pa3BUTHEM OOIIECTBA, @ TAKXKE C MUPOBO33PEHYECKUMH, HPAaBCTBEHHBIMU
U 3KOJIOTUYECKUMHU MPpOoOIeMaMH.

Hoes npuknaonou Hanpasiennocmu. Kypc ¢hbusuku npesmonaraetT 3 HaKOMCTBO
C MIUPOKUM KPYTrOM TEXHMYECKHX M TEXHOJOTMYECKUX MPUIIOKEHUU M3YYEHHBIX
TEOPUH U 3aKOHOB.

Hoes osxonocuzayuu peamusyeTcsi MOCPEIACTBOM BBEJIEHUS 3JEMEHTOB
CoJIepKaHusl, MOCBSIIEHHBIX SKOJIOIMYECKUM MPpoOIeMaM COBPEMEHHOCTH, KOTOPhIE
CBSI3aHBI C Pa3BUTHEM TEXHUKU M TEXHOJIOTHH, a TaKKe OOCYXACHHs MpoOiieM
paIoOHaIBHOTO MTPUPOIOTIONH30BAHUS M KOJIOTHIECKON OE30MacHOCTH.

Crep)KHEBBIMHU 3JIEMEHTAaMH Kypca (U3MKH Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBanus sBIAIOTCS (pusmyeckue Teopuu (hopmMupoBaHHE TPEACTABICHUNA O
CTPYKType MOCTpOoeHusl (hU3MUECKOil Teopruu, poiu (PyHIaMEHTAIbHBIX 3aKOHOB U
MPUHIIAIIOB B COBPEMEHHBIX MIPEICTABICHUSAX O IPUPO/IC, TPAHUIIAX TPUMEHUMOCTH
TEOpUH, JIJIsl OMUCAHUSI €CTECTBEHHO-HAYUHBIX SBJICHUH U MIPOLIECCOB).

CucTeMHO-eSITEeNIbHOCTHBIN TOAX0A B Kypce (U3HUKH peanu3yeTcsl Tpexie
BCEro 3a CYET OpPraHM3allMU SKCIEPUMEHTAIBHON JEesTebHOCTH O0YyYaroUIXCs.
J1y1st 6a30BOTO YPOBHSA Kypca (U3HKHU — ATO UCIIOJI30BAHUE CUCTEMBI (DPOHTATBHBIX
KPaTKOBPEMEHHBIX KCTIEPUMEHTOB U JJA0OPATOPHBIX pabOT, KOTOPHIE B TPOTpaMMe
no (usuke 0ObEIUHEHBI B OOIIMI CHUCOK YYEHWYECKHX MPAKTUUYECKUX padoT.
Boigenenue B yka3aHHOM IiepeyHe JabopaTOpHbIX padOT, MPOBOAMMBIX IS
KOHTPOJISI U OIICHKH, OCYIIECTBIISIETCA yYaCTHUKaMU 00pa30BaTeNIbHOTO Mpoliecca
UCXOJIl U3 OCOOEHHOCTEW MIIaHWPOBAHUSI W OCHalIeHUs kaOuHera (usuku. Ilpu
ATOM O00€CHeYMBaEeTCsl OBJIAJIeHUE OOYYalOIIMMHUCS YMEHHUSIMU TMPOBOAMTD
KOCBEHHBIE HM3MEPEHHMsI, HCCICAOBAHUSA 3aBUCUMOCTEH (U3NYECKUX BEITUYUH H
MOCTaHOBKY OIIBITOB IO MPOBEPKE MPEATIOKEHHBIX TUTIOTE3.



Bonbiroe BHUMaHME yIeIsSeTCs PEICHUIO paCYETHBIX U KaYE€CTBEHHBIX 3a/1a4.
[Ipu 3TOM 11 pacYETHBIX 3a/1a4 MPUOPUTETOM SIBJIIFOTCS 3a/1a4y C ABHO 33JaHHOU
¢u3nueckoil MOJEeNbl0, TO3BOJSIONIME MPUMEHSATh W3YyYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO paslieyia Kypca, TaK U HHTETPUPYS 3HAHUS U3
pa3HbIX pa3nienoB. [ KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBsICHEHHE MpOTeKaHWsl (U3NYECKUX SIBICHUN M TPOIECCOB B OKpYKaIOIIEH
KU3HM, TpeOyromue  BbiOOpa  GU3MYECKOM  MOJENM IS CUTYallHH
MIPAaKTUKOOPUEHTHPOBAHHOI'O XapaKTepa.

B cootBercTBuu ¢ TpeboBanusimu ®I'OC COO k MaTepHaIbHOTEXHUYECKOMY
oOecreueHn0 yuyeOHoro mpoiecca 0a30Bblid YpOBEHb Kypca (DM3MKH Ha ypOBHE
cpenHero ooO1ero o0pa3oBaHUsS JOJDKEH HM3y4aTbCsl B YCJIOBHSX IMPEIMETHOIO
KaOuHeTa (PU3MKU WIM B YCIOBUSX HMHTETPUPOBAHHOIO KaOWMHETa MPEIMETOB
€CTECTBEHHO-HAY4YHOI0 1MKIa. B kaObunere pu3MKu 10KHO OBITH HEOOXOIUMOE
nabopatopHoe O00OpyAOBaHWE Jid BBIMOJHEHHUS YKA3aHHBIX B IpOrpaMMme II0
(U3HKE yUEHUYECKUX MTPAKTUYECKUX pa0OT U IEMOHCTPAIMOHHOE 000PY/I0BaHHUE.

JleMOHCTpallMOHHOE  000pyZoBaHHE (OpPMHUpPYETCS B COOTBETCTBUH C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U OOECMEYMBAET IOCTAHOBKY
MEPEYUCICHHBIX B TMpOorpaMMe MO (HU3MKE KIIOYEBBIX JAEMOHCTpALUN IS
WCCIICIOBAaHMSI  M3YYaeMbIX  SBJICHMM ¥  TPOIECCOB, OMIUPUYECKUX |
(byHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHECHHM.

JlabopaTopHoe 000pynOBaHHE JJISI YYCHHUECKHX MPAKTUYECKUX padoT
(dopmupyeTcss B BUIAE TEMATHUYECKUX KOMIUIEKTOB M O0OECneYuBaeTcs B pacuére
OJIHOTO KOMIUIEKTa Ha JAByX oOydarouuxcs. TeMarhuyeckue KOMIUIEKThI
71a00paTopHOTO 000pPYyMOBaHUS JOJDKHBI OBITH IOCTPOCHBI HA KOMILJIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ LIU(PPOBBIX JTA00OPATOPHUH.

OCHOBHBIMHU 1EJIIMHU U3y4Y€HUsI PU3UKHU B 001IeEM 00pa30BAHUU SBIISIFOTCS:

- popMupoBaHue WHTEpPEcCa W CTPEMJICHHUS OOydYalOIMMUXCA K HAyYHOMY
M3YYCHUIO TIPUPOJbI, PA3BUTUE WX WHTEIUICKTYaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEI;

* Pa3BUTHE MPEICTABICHUN O HAYYHOM METOJE MO3HAaHMUS U (popMuUpoBaHHE
MCCJIEI0OBATEIHCKOTO OTHONICHHSI K OKPYKAIOIIUM SIBIICHUSIM;

« (hopMHpoBaHNE HAYYHOTO MUPOBO33PEHUSI KaK pe3ysbTaTa U3yuyeHHUsI OCHOB
CTpPOEHHUS MAaTepuu U QyHIAMEHTAIbHBIX 3aKOHOB (DHU3UKU;

- popMupoBaHue yMEHUN OOBSCHATD SBJICHUS C UCTIOIb30BaHUEM (DU3UUECKUX
3HAaHUU U HAYYHBIX IOKA3aTEIbCTB;

- opMupoBaHMEe TPEACTABICHUA O PO (PUUKH I PA3BUTHS JPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTUH.



JlocTrxeHne 3TUX Leiel obecrneunBaeTcsl peluieHueM CIeAYIOUINX 3a1ad B
npoliecce M3yYeHus Kypca GU3NKU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus:

« IpUOOpETEHNE CUCTEMBI 3HAHUIN 00 00IMMX (U3UUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKIIOYAs MEXaHUKY, MOJEKYSPHYIO  (PU3HKY,
AIEKTPOINHAMUKY, KBAHTOBYIO (PU3HKY M DJIEMEHTHI aCTPOPU3HUKHY;

- opMupoBaHUE YMEHUI TPUMEHSATh TEOPETUYECKUE 3HAHUS 1J1s1 OObICHEHHUS
(bu3HUeCKUX SABJICHUM B MPUPOJE U JUTsl IPUHSTHS MPAKTUYECKUX PELICHUN B
MOBCEHEBHOM JKU3HHU;

« OCBOCHHE CIIOCOOOB pEIIEHUS pPa3IMYHBIX 3a7ad C SBHO 33JaHHOMN
du3nueckoil MOJENbIO, 3a/]ad, IMOJPa3yMEBAIOIIUX CaAMOCTOSTEIILHOE
co3nanue GuU3NUeCcKo MOJIENH, aJIeKBAaTHON YCIOBUSIM 3a]1a4H;

* IOHUMaHUuE (PU3UYECKUX OCHOB M TIPUHIIMIIOB JCHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJOTHUYECKUX MPOIIECCOB, UX BIMUSHUS Ha OKPYKAIOIIYIO
cpeny;

* OBJIAJICHHE METOJaMH CaMOCTOSITEJIbHOTO IUJIAHUPOBAHHUS U MPOBEIACHUS
(bU3UYECKNX HKCIEPUMEHTOB, aHadW3a W HWHTEpHpeTanuu HHOOpMaINH,
ONpeaeNeHHs JOCTOBEPHOCTH MOIYYEHHOTO pe3yJIbTaTa;

* CO3[JaHHE YCIIOBUU I PA3BUTHA YMEHUW NPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH.

Ha wu3yuenune ¢usuku (0a30BbII ypOBEHb) Ha YpPOBHE CpPEIHEro OOIIEro
obpazoBanust otBoauTcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HefIeNI0), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraemeiii B mporpamMme 1o (¢uU3NKE TEpeueHb JabopaTOPHBIX U
MPAKTUYECKUX palbOT SABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEJacT BBHIOOD
MpOBEJeHUsI J1a0OpaTOPHBIX PpabOT U OMBITOB C YYETOM HMHAUBUIYATBHBIX
0COOCHHOCTEH 00yJarOIUXCS.

COAEPXXAHUE OBYUYEHUA

10 KITIACC

Paznen 1. ®u3uka u MeTObI HAYYHOT'0 MO3HAHUSA
®dusuka — Hayka o npupoje. Hayunbsie MeTOAbI MIO3HAHUS OKPYKAIOIIETO
Mupa. Ponp skciepumMeHTa v TeOpuM B MPOLECCE NMO3HAHUS TPUPOJIBI.
DKCIEpUMEHT B (PU3UKE.
MonenupoBanue ¢Gu3NYECKUX SBICHUN M mporeccoB. HaydHble rumoressl.
duzuyeckre 3aKOHbI U TEOPUH. [ paHUIBl TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBHUS.



Ponp u mecto ¢usuku B (HOpMHUPOBAHUHM COBPEMEHHOW HAYyYHOM KapTHUHBI
MHPA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AnanoroBele W UU(GPOBBIE H3MEPUTETbHBIE MPUOOPHI, KOMIBIOTEPHBIC
JATYHUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe ABMKeHHE. OTHOCHTEIBHOCTh MEXAaHUYECKOTO JBHIKEHUS.
Cucrema orcuéra. Tpaekropusi.

[Tepemerienne, CKOpOCTh (CpelnHssE CKOPOCTb, MIHOBEHHAasi CKOpPOCTb) H
YCKOPEHHUE MAaTEepUaIbHOW TOYKH, MX NIPOCKIHWH HA OCH CHUCTEMBI KOOPAHMHAT.
CioxxeHue nepemMeneHnil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABMKeHuE. ['paduku
3aBUCUMOCTH KOOpAMHAT, CKOPOCTH, YCKOPEHUsI, MyTU U
nepeMenIeH!s] MaTEPUAIbHOM TOYKH OT BPEMEHHU.

CBoOogHOE nazicHne. Y CKOpeHUue CBOOOIHOTO MaICHUSI.

KpusonuHeiHoe nBrxeHue. [ BUkeHne MaTepruaibHOM TOUKHU 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOJIYJIO CKOPOCTBIO. YTJOBas CKOPOCTb, JUHEWHAs CKOPOCTb.
ITepuon u yactora obOparnienus. LleHTpocTpeMuTebHOE YCKOPEHHUE.

TexHuyeckue YyCTpONCTBA © MPAKTHUYECKOE MPUMEHEHHUE: CIHIOMETP,
JBI)KEHUE CHAPSO0B, LIEMTHBIE U PEMEHHBIE TIEpEaadn.

Jlemoncmpayuu

Mopenb cuctembl OTCUETA, WLIFOCTPALUMs KUHEMATHYECKUX XapaKTEPHUCTHUK
JBU>KCHUSL.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pe:KEHHOM IPOCTPAHCTBE.

HaGnronenne paBuxkeHUs Teia, OPOIIEHHOTO TMOJ YIJOM K TOPU3OHTY U
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOIHOTO NaJeHHUS.

HamnpaBneHnue ckopocTy IpH IBHKEHUH 110 OKPYKHOCTH.

Yuenuueckuii skcnepumenm, nabopamopuvie pabomul

N3yueHne HEPaBHOMEPHOTO ABUKEHHS C LIEJIbIO OMpPEIESICHHs] MTHOBEHHOM
CKOPOCTH.

HccnenoBanrie COOTHOUIEHUS MEXIY MyTSMH, POUJIEHHBIMU TEJIOM 32
MOCJIEA0BATEIbHBIE PABHBIE TPOMEKYTKH BPEMEHU MTPU PABHOYCKOPEHHOM
JBKEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU JKUIKOCTH.



N3ydyenue nBuKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['anmuned. IlepBweit  3akoH  HeroToHa.
NuepuuanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuina. [Ipunnun cynepno3unuu cui. Bropoit 3akon HetoToHa st
MaTepuagbHON TOUku. Tpernit 3aKkoH HproTOHA 111 MAaTEPUATIbHBIX TOYEK.

3akoH BcemupHOro TtsaroteHusa. Cuna Ttsokectu. IlepBas kocMuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenust (mokos, CkoibxeHusi, kaueHus). Cumna tpenus. Cyxoe
Tpenue. Cuia TpeHus: CKOJIBXKEHUS U cuiia TpeHus nokosi. Koadduuuent tpeHus.
Cuita conpoTUBIICHUS IPH IBUKEHUU TEJA B AKUJKOCTH WIIN Ta3e.

[TocTynarenpHOE M BpallaTeIbHOE JIBHXKEHHE a0COIIOTHO TBEPIOTO TeEA.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpaiieHus. [liedo cuibl. YcioBus
paBHOBECHS TBEPAOTO TEIA.

TexHuyecknue ycCTpOMCTBa M MPAKTUYECKOE NPUMEHEHHE: MOIUIUITHUKH,
JNBH)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne uHEPIUH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HerotoHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTh CUJIbI YIIPYTOCTH OT AeOopMaliuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABbEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBust paBHOBECHUS TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonvl

N3ydenue aBmxkeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YNIPYTOCTH, BO3HUKAIONIUX B MPYXKUHE U
PE3MHOBOM 00pa3siie, oT ux aedopmMaruu.

HccenenoBanue yclOBUM pPaBHOBECHS TBEPAOIO TeENd, HMMEIOIIETO OCh
BpAaIlCHUS.

Tema 3. 3axonsl coxpanenus 6 Mexanuke

Nmnynbc MaTepuanbHON TOYKH (T€Ja), CHCTEMbl MaTEPUAIIBHBIX TOYEK.
NmMnynbe cuiibl 1 U3MEHEHHE UMITYJIbCA Tella. 3aKOH COXPaHEHUs UMITYJIbCa.
PeaktuBHOE NBUXKEHUE.

PabGora cuiibl. MOIIIHOCTE CHIIBL.



Kunernyeckass sHeprusi MarepHalbHON TOUkH. TeopemMa 00 H3MEHEHHUH
KUHETUYECKOU IHEPTHUU.

[ToTennmansHas DHEPTHSL. [ToTeHumanbHast SHEprus yIpyro
nepopMUpPOBaHHON MpyxkUHBIL. [loTeHIIManbHas YHEPTUs Teaa BOIM3U IOBEPXHOCTH
3eMiIn.

[loreHuuanbHble W HENOTEHIHWaNbHble  cwibl.  CBs3b  paboOTHI
HENOTEHIMAJIBHBIX CHJI C ©3MEHEHHEM MEXaHUUYECKOW YHEPTUN CUCTEMBI TElL.
3aKOH COXPAaHEHMSI MEXaHUYECKOW SHEPTUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

TexHuyeckrue yCTpOMCTBA W IPAKTHYECKOE NMPUMEHEHHE: BOJOMET, KOIIED,
MPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE BUXKEHUE.

[lepexon noTeHLIMANbHON SHEPTUH B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopmbvie pabomul

N3yyenue aOCOJIOTHO HEYNPYroro yaapa ¢ MOMOIIbIO ABYX OJMHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanue cBA3u pabOTHl CUIIBI C U3MEHEHHEM MEXaHWYECKOW IHEpPrUH
TeJa Ha IIPUMEpe PACTHKEHUS PE3UHOBOIO JKI'yTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOU TEOPUU U WX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBxkenue. Juddysus. Xapakrep IBHKEHUS U
B3aUMOJCMCTBUSL YacTULl BemecTBa. MoAenu CTpOEHHs] Ta30B, JKUAKOCTEHM U
TBEPJIBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojenei. Macca u
pa3zMepbl MoJiekyil. KonnuectBo BemectBa. [loctositHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usMmepenue. lllkama temmneparyp
[enbcus.

Mogens naeanbHoro raza. OCHOBHOE YpaBHEHUE MOJIEKYISIPHOKUHETUYECKON
TEOpUU HUJealbHOrOo Tas3a. AOCOJIOTHash TeMmIepaTypa Kak Mepa CpelHeu
KMHETUYECKOW SHEPTrMU TEIUIOBOro ABMXKEHMs dacTull raza. lllkama temmnepatyp
KenbBuna. I'a3oBble 3akoHbl. YpaBHeHue MenaeneeBa—KnaneiipoHa. 3akoH
Janerona. WM3ompoueccsl B HACATBHOM Tra3e C IOCTOSHHBIM KOJUYECTBOM
BemecTBa. ['paduueckoe mpencTaBlieHUE H30MPOLECCOB: H30TepMa, H30X0pa,
n3o0apa.



TexHuueckue yCTpOICTBA W NPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OGapomeTtp.

Jlemoncmpayuu

OnwITHI, JOKA3BIBAIOIINE IUCKPETHOE CTPOCHHME BelecTBa, GoTorpaduun
MOJIEKYJI OPraHUYECKUX COECTUHEHUI.

OnbIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JTIOKA3bIBAIOIINE CYILIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBHS.

Mogenb, HILTIOCTpUpYIOLIasl NPUPOY AABICHUS ra3a Ha CTEHKHU COCYy/a.

OnbITE, WUIIOCTPUPYIOIINE YpPaBHEHHUE COCTOSHUS HJICaTbHOIO Trasa,
U30IPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

OnpeneneHue Macchl BO3yXa B KJIACCHOW KOMHATE€ HAa OCHOBE H3MEpPEHHI
00bEMa KOMHATBI, IaBJICHUS U TEMITEpaTyphl BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXKY MTapaMeTpaMu COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnogvl mepmoouHamuxku

TepMmoauHaMuueckass cucreMa. BHyTpeHHss1 3HEprus TEPMOAMHAMUYECKON
CUCTEMBI U CIOCOObI €€ u3MeHeHusl. KonmdecTBo TerioThl U paboTa. BHyTpeHHSs s
SHEPrusi  OJHOATOMHOTO  HJE€AJIbHOrO  Tra3za.  Buael  Teronepeayu:
TEIJTIONPOBOHOCTh, KOHBEKIIUS, U3ITyYeHHUE. Y IeJIbHAs TEIUIOEMKOCTh BEILIECTBA.
KonnuecTBo TemIOTHI pH TEMIONEepeaye.

[Tonsitue 00 aauabatHoM mporecce. llepBblii 3aKOH TEPMOAMHAMUKHU.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMHUKHM K u3ompolieccam. ['paduueckas
WHTEpHIpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpatuMocTh MpoiieccoB B MpUpPO/IE.

TennoBble  MammHbl.  [IpuHIUNBI ~ AEWCTBUSA  TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanusi HHEPruu B TEIUIOBBIX MaimnHaX. KoadduimeHT moae3Horo
nerictBus TerutoBor MammHbl. [{ukn KapHo M ero kod(p@GHIMEHT IOJIE3HOTO
JEUCTBUA. DKOJIOTHUECKHUE MPOOJIEMBI TETUIODHEPTETHUKH.

TexHuyeckue YyCTpOWCTBA M TPAKTUUECKOE TNPUMEHEHHE: JBUTATENh
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

Llemoncmpayuu

W3MmeHeHue BHYTpEHHEH SHEpPrud Tejla MPU COBEPIICHUH DPAOOThI: BBUIET
MpoOKW W3 OYTBUIKM TOJA JCHCTBHEM CXKATOTO BO3AyXa, HarpeBanwe sdupa B
JaTYHHOU TpyOKe MyTEéM TpeHuUs (BUACOJEMOHCTPALINS).



M3MeHeHne BHYTPEHHEN 3HEpruu (TEMIEPATYPBI) TENA MPU TEIIONEepeaaye.

OmnbIT 110 aAMa0aTHOMY PACIIUPEHUIO BO3AYyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENS] BHYTPEHHETO CrOpaHusi, PEaKTUBHOTO
JBUTATEIIA.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3Mepenue yaenpHOon TENI0EMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeugecmea. Pazoevie nepexoont

[TapooOpa3oBanue u koHaeHcanus. Mcnapenue u kureHue. AOCOIOTHAS U
OTHOCUTEJIbHASL BIIAXKHOCTh BO31yXxa. HacelmieHHBI mnap. YaenapHas TeIioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHHS OT JaBICHUS.

TBépnoe Teno. Kpucramiueckre u aMoppHbie Tena. AHU30TPOIUS CBOKCTB
kpucramwioB. JKunkue xpucramibl. CoBpeMeHHble Marepuansl. [lnaBineHue u
KpucTajuM3anus. Y aesbHas TerioTa miasiieHus. Cyoaumanus.

VYpaBHeHUE TEMIOBOTO OaiaHca.

TexHHYecKue yCTpOWCTBA W MPAKTHYECKOE NPUMEHEHUE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU IOIYYEHUSI COBPEMEHHBIX MAaTEpHAIIOB, B
TOM YHCJIE HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX TapOB.

Kunenue npy NnoHM>KEHHOM JJaBJICHUU.

CriocoObl U3MEPEHUS BIAXKHOCTH.

Habmroienue HarpeBaHusl U MJIaBJI€HUS KPUCTAITIMUYECKOTO BELIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamopsie padomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa

Tema 1. Inexkmpocmamuxa

DnekTpu3ainus Tea. DISKTPUUeCKUil 3apsa. [[Ba BU1a 3JIeKTPUUECKUX 3apsI0B.
[IpoBOgHWKM,  OUAJIEKTPUKKA UM TOJYNPOBOJHHUKU. 3aKOH  COXpaHEHUs
3JIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHbIl 3JIEKTpUUECKUN 3aps/I.
Onektpuueckoe mnone. Hanpsok€HHOCTh  3nekTpudeckoro mousist.  [lpuHnumn
CYNEPIO3ULIUM DJICKTPUUECKUX ToJieH. JIMHUU HanpsiKEHHOCTH SJIEKTPUUYECKOTO
OJIS.

PaGoTa cui anexTpocratudeckoro noss. [lorenmnuan. PasHocTh moTeHIIManoB.
[IpoBOAHUKM M HAMAJIEKTPUKH B DIIEKTPOCTATHUYECKOM Ioje. JluanekTpudeckas
MPOHUIIAEMOCTb.



OnextpoémkocTb. KoHeHCcaTop. DNEKTPOEMKOCTh MIIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsHKEHHOr0 KOHAEHCaTopa.

TexHU4ecKue YCTpOWCTBA M IPAKTHYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
AJIEKTPOMETpP, DBJEKTPOCTATHUUECKAsl 3allluTa, 3a3eMJIEHHE JJIEKTPONpUOOpOB,
KOHJIEHCATOp, KONMMPOBAJIBHBIN anmnapar, CTpPyHHBINA IIPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmonenicTBrue HadIEKTPU30BAHHBIX TE.

DIIEKTPUYECKOE T0JIE 3APSIKEHHBIX TEIl.

[IpOBOAHUKH B IIEKTPOCTATUYECKOM I10JIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPNEKTPUKY B 3JIEKTPOCTATHYECKOM TIOJIE.

3aBUCUMOCTh DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOIIAIn
IIJIACTUH, PACCTOSIHUSA MEXKAY HUMU U IUDJICKTPUYECKON ITPOHULIAEMOCTH.

OHeprus 3apsHKEHHOTO KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

W3mepenne 21eKTpOEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmosaunwtii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax
DNEKTPUYECKUN TOK. Y CIIOBUSI CYIIIECTBOBAHUS JIEKTPUIECKOTO TOKA.

HUctounnku Toka. Cuna Toka. [locTOIHHBIN TOK.
Hanpsbxenue. 3akon OMa 151 y4acTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHUE. YIEJIBbHOE CONPOTUBIICHUE BEIIECTBA.
ITocnenoBarenbHOE, TapalIEIbHOE, CMEIIAHHOE COEIUHEHUE IIPOBOIHUKOB.

Pabora amektpuueckoro Toka. 3akoH JDkoyms—Jlenma. MomHOCTB
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIAsl CUJa M BHYTPEHHEE CONPOTHUBIICHUE HCTOYHUKA TOKA.
3akoH Oma i1 OJTHOM (3aMKHYTOM) 3iieKTpuyeckoi nenu. Kopotkoe 3aMmbikaHue.

OneKkTpoHHass  NPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBHCHMOCTH
CONPOTHUBJIEHUS METANIOB OT Temneparypbl. CBEpXIPOBOJUMOCTb.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX TYyYKOB.

[TomynpoBOIHUKMY. CobcTBeHHas 17} IIpUMECHAs IIPOBOANUMOCTh
noJynpoBoIHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHIKOBBIE TPUOOPHI.

DONeKTpUYecKnid TOK B  pacTBOpax M paciulaBaXx  AJIEKTPOJIMUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUALINS. DIEKTPOIH3.

OJIeKTpUYeCKUii TOK B raszax. CamMOCTOATENbHBII W HECAMOCTOSTEIbHBIN
paspsaa. Monunus. 11nazma.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIIEpMETP,
BOJITMETP, pPEOCTaT, HCTOYHHKU TOKA, JJIEKTPOHArpeBaTENIbHBIE MPHUOOPHI,



AIIEKTPOOCBETUTEIbHBIEC TPUOOPHI, TEPMOMETP CONPOTHUBIICHUS, BAKYYMHBINA JTUOJ,
TEPMHCTOPHI U POTOPE3UCTOPHI, MOTYITPOBOAHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

W3mepeHre CUiTbl TOKA U HANIPSKEHUS.

3aBUCUMOCTDb COIPOTHBIICHHS LMJIMHAPUYECKUX ITPOBOJHUKOB OT JJIMHBI,
IUTOLIAM MONIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsmoe w3MepeHHe JIIEKTPOABMKYIIEW cuibl. KopoTkoe 3aMblKkaHue
raJIbBAHUYECKOTO IEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[TpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa M IPOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSISI MPOBOAUMOCTbD TUOAA.

Yuenuueckuii sxkcnepumenm, nabopamopnsie pabomwl 13yuenue

CMEIIaHHOTO COEUHEHUSI PE3UCTOPOB.

N3mepenne 3JIeKTPOABUKYILIEH CHIIBI UCTOYHHMKA TOKA M €ro BHYTPEHHEIO
CONPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MesxknpeaMeTHbie CBA3H

Nzyuenue kypca gusuku 6a30Boro ypoBHs B 10 Kiacce OCyLIECTBISETCS C
Y4ETOM COJEPIKATENBHBIX MEXIPEIMETHBIX CBSI3€ C KypcaMu MATEMAaTHKH,
OMOJIOTUH, XUMUH, TreoTrpaduu U TEXHOJIOTHUH.

Mesicnpeomemnole nouamusi, CBsI3aHHbIE C U3YYEHHUEM METOJIOB HAYYHOIO
NO3HAHMS: SIBJICHHE, HAay4HbId (hakT, runoresa, (puU3MUecKas BEIWUYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, SKCIIEPUMEHT, MOJIEJINPOBAHNE, MOJIEb, U3MEPEHHE.

Mamemamuxa: pelnieHHe CHCTEMbl YpaBHEHMH, JMHEHHas (QyHKUuA,
napabona, runepOosa, ux rpaduKu U CBOWCTBA, TPUTOHOMETPUUECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMHU HA OCU KOOPJUHAT, CII0KEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABWIKEHHE B KUBOU mpupone, auddysus, ocmoc,
TEIUI0O0OOMEH KMBBIX OPraHU3MOB (BHU[BI TEILIONEpPEaayuH, TEIUIOBOE PABHOBECHE),
ANIEKTPUYECKUE SIBJICHUS B )KUBOW MIPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJIIPHAsl Macca, TEIUIOBbIE CBOKMCTBA TBEP/BIX TEII, )KMIKOCTEH U Ta30B,
ANEKTPUYECKUE  CBOMCTBA  METAJUIOB,  AJIEKTPOJUTUYECKAs  JAUCCOLIMALIMS,
raJlbBaHUKA.

l'eocpagpus: BnaxXHOCTb BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.



Texnonoeus: npeoOpa3oBaHHE ABMXKCHUN C HCIOJIb30BAHHEM MEXaHH3MOB,
y4€T TpEHUST B TEXHHUKE, MNOAIIMIHUKH, MCIOJIb30BAHHE 3aKOHA COXPaHEHMUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApPYrue), NBUTATelb BHYTPEHHETO
cropanusi, nmaponasi TypOuHa, ObITOBOWM XOJIOAMJIBHHUK, KOHAUIIMOHED, TEXHOJIOTUN
MOJTYYEHHS] COBPEMEHHBIX MaTepHaJOB, B TOM YHUCJIE HAaHOMATEpPUAJIOB, H
HAHOTEXHOJIOTUH, JJIEKTPOCTaTHYECKas 3alluTa, 3a3eMJICHUE JIIEKTPONpPUOOpPOB,
KCEpOKC, CTpYHHBIM PUHTED, AJIEKTPOHArpeBaTEIbHbIC npuOopBkI,
AIEKTPOOCBETUTEbHBIE MPUOOPHI, rajIbBaHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUA

ITocTostHEBIE MarHUTHL. B3anMoaeiicTBHe MOCTOSSHHBIX MarHUTOB. MarHuTHOE
noJie. BekTop MarHuTHOM MHAYKUUU. [[puHIMIT CynTepro3UIIM MAarHUTHBIX TTOJICH.
Jluaum MarHuTHOM wuHAyKuu. KapThHa JIMHUNW MarHUTHOM MHAYKUMH TOJIS
MOCTOSIHHBIX MarHuTOB.

MarautHOE T1OJ€ TIPOBOJHHMKA C TOKOM. KapThHa JHMHUNA WHAYKIUA
MAarHUTHOTO TIOJIA JUIMHHOTO IPSAMOIrO IMPOBOJHHUKA W 3aMKHYTOI'O KOJIBIIEBOTO
MIPOBOJIHUKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcreaa. BzaumoaelicTBre MPOBOHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenuia, €€ MOJIyJib U HarpaByiieHue. JIBMKeHUE 3apssKeHHON YaCTHUIIbI
B OJJHOPOJHOM MarHuTHOM IMoJjie. PaboTa cunsl Jloperia.

SIBeHne aneKTpoMarHMTHOM HHAYKIMU. [IOTOK BeKkTOpa MAarHUTHOM
WHIYKIMHA. OJIEKTPOABIXKYILAS CUIa HWHAYKUUM. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu Papanes.

BuxpeBoe »aiekTpuyeckoe Tmoje. ODJEKTPOJBMXKYIAs CUjla HHAYKIUUA B
MPOBOJHUKE, IBUKYIIEMCS TOCTYNATEIbHO B OJHOPOJJHOM MAarHUTHOM IIOJIE.

ITpasuno Jlenua.

NHAyKTUBHOCTh. SIBIEHME CaMOMHAYKIUH. OJEKTPOJABWXKYIIAS  CHUJa
CaMOWHIYKIIUU.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHu4eckrue yCTpOHUCTBA M MNPAKTUYECKOE NPUMEHEHUE: ITOCTOSHHBIE
MArHuThl, SJICKTPOMArHUTBI, 3JIEKTPOJBUIATENb, YCKOPUTEIU SIEMEHTAPHBIX
YaCTHL, UHIYKI[MOHHAS T1€Yb.



Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JlvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3aumopeiicTBue ABYyX MPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

[eiictBrue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

SIBreHME PIIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuiio Jlenna.

3aBUCHUMOCTh JJIEKTPOABUKYIIECH CHIIBI MHIYKIIMU OT CKOPOCTH U3MEHEHUS
MarHuTHOTO MOTOKA.

SIBneHre CaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul 3yuenue

MAarHUTHOTO MOJISI KATYIIKU C TOKOM.

HccnenoBanre JEWCTBUS MOCTOSIHHOIO MAarHWTa Ha pPaMKy C TOKOM.

HccnenoBanue sSIBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Paznen 5. Kosiebanusi ¥ BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHumHble KO1e0aHus
KonebarenpHas  cuctema. CBOOOAHBIE  MEXaHUYECKHE  KOJCOAHHS.

[Mapmonnyeckue konebanus. Ilepuoxa, wactora, amruTyna U ¢asza KoJaeOaHHil.
[Ipy>XMHHBIA MasTHUK. MaTreMaTUYECKUN MAsTHUK. YPaBHEHUE TapMOHUYECKHUX
koJiebanuii. [IpeBpaiiieHue HEPrun Mpyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii  koHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJIEOAHUS B
UICAJIbHOM KOJIeOATEeIbHOM KOHTYpe. AHAJIOTUSl MEXIy MEXaHHYECKUMH U
ANEKTPOMATHUTHBIMU KosieOaHusiMu. Popmyna TomcoHa. 3aKOH COXpaHEHHUS
SHEPTUU B UJICATHHOM KO0JIEOATEILHOM KOHTYDE.

[IpencraBienne o 3aTyxarolUX KojJeOaHUAX. BhIHY X /I€HHbIE MEXaHUYECKHUE
koseOanus. PezoHanc. BoiHyXeHHbIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUsI.

[lepemennbiii  TOK. CHHYyCOMZANbHBI MEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JACUCTBYIOIIEE 3HAUYEHHE CHUJIbl TOKa HU
HaIpSKEHUS.

Tpancpopmarop. [IponsBoacTBo, mepenaya u MOTpeOICHUE IIEKTPUUECKON
SHEPIrur. DKOJIOTMYECKUE PUCKU NPHU MPOU3BOACTBE AeKTposHeprun. KynpTypa
UCIIOJIb30BaHUs JIEKTPOIHEPTUH B TIOBCETHEBHOM )KU3HH.

TexHuyeckue ycCTpOWCTBA M MNPAKTUYECKOE NPUMEHEHHE: AJIEKTPUUYECKUI
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, TUHUU JIEKTpONEpeaay.



Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJjieOaTeNbHOW CHUCTEMbl (TIPYXUHHBIM WIH
MaTeMaTUYECKUI MAsSTHHK).

HaOGnronenue 3atyxaromux KojieOaHui.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HabGnronenue pe3onanca.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuminorpaMmsl (3aBUCUMOCTH CHUJIBI TOKA M HANPSKEHUS OT BPEMEHHU) ISt
AIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu 1ocienoBaTENbHOM COCIMHEHWM PE3UCTOpa, KaTyIIKU
WHIYKTUBHOCTH U KOHJICHCATOPA.

Mojenb TUHUY 3TIEKTPONEPENAYN.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

HccnenoBanre 3aBUCUMOCTH TMEpUOJa MaJIbIX KoJieOaHUM Ipy3a Ha HUTU OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBanne nepeMeHHOI0 TOKA B LIEH U3 ITOCJIEN0BATEIIBHO COCIMHEHHBIX
KOHJEHCATOpA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

MexaHnueckue BOJHBI, ycioBusi pacnpoctpaneHusi. Ilepuoa. CkopocTh
pacnpoCTpaHeHus U JJIMHA BOJIHBL. [lonepedynblie U Mpog0IbHBIE BOJIHBL.
WNuTtepdepenius u Auppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocThb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3IIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauust BektopoB E, B, V B sanexkrpoMarautHoi BosiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaKe€HUE, MpeJIOMJICHUE, MOoJsipu3anus, Tudpaxuus,
untepdepenius. CKoOpocTh JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 371eKTpOMarHUTHHIX BOJH. [[pruMeHeHre 3IeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHLMIIBI PaIMOCBS3U U TENEBUACHUA. Paguookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIBI.

TexHu4eckrue YCTpOWCTBA M MPAKTUYECKOE NPUMEHEHUE: MY3bIKAJIbHBIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEIULMHE, pajap,
paguonpuEMHHUK, TEIEBU30p, aHTeHHa, Tesedon, CBU-neus.

Jlemoncmpayuu

OOpa3zoBaHue U paclpoCTPaHEHUE MONEPEYHBIX U IPOIOJIbHBIX BOJIH.

Koneobmomeecs Teno Kak HCTOYHHK 3BYKa.

HaOnronenue oTpakeHus U IpeIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6mronenune naTepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.



3BYKOBOI pe30HAHC.

HabGnronenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTBI TOHA C aMIUIMTYJIO0M W
4acTOTOM KOJeOaHUI.

HccnenoBanre CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE, PEIIOMIIEHHUE,
noJisipu3anus, rudpakuus, uHTepdEepeHITHS.

Tema 3. Onmuka

['eomeTpuueckass ontuka. lIpsMonmHENHOE pacnpoCTpaHEHHWE CBETa B
omHOpOoaHOM cpene. JIyu cBera. ToueuHblii HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHus cBetra. [locTpoeHne m3o0pakeHHil B
IJIOCKOM 3€pKaje.

[Ipenomienue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOJIIOTHBIN MOKa3aTelb
npenomieHus. [lonHoe BHyTpeHHEE OTpakeHUeE. [IpenenbHbli yroil MoaHoro
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. LBer.

Colupatoiue u pacCeuBarOINEe  JIMH3BI. Tonkas JIVH3A.
DOKYCHOE pacCTOSHUE U ONTHUYECKAS CHJIa TOHKOM JuH3bI. [locTpoeHune
N300pakeHH B COOMpAIONIMX U pacCeUBAIOLINX JHH3aX. DopMysia TOHKOH JIMH3HI.
VBenuueHue, JjaBaeMoe JIUH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. atepdepenius ceeta. KorepeHTHbIE HCTOYHUKH.
VYcaoBus HaOMOAEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpaxuus ceera. udpakimonHas pemeTka. Y ciioBue HabI0ACHUS
[JIaBHBIX ~ MaKCUMYMOB Opy MaJeHUHM  MOHOXPOMATUYECKOIO CBETa
Ha TU(PPaKIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHru4ecKue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHHE: 0UKH, JIyIa,
¢doToamnmapat, NpOEKIIMOHHKIN anmnapar, MUKPOCKOII, TEJIECKOTII, BOJJOKOHHAS
ONTHKA, TUPPAKITMOHHAS PEIIETKA, TTOJIIPOUI.

Jlemoncmpayuu

IIpssmonuHeHOE pacipOCTpaHEHUE, OTPAKEHUE U IIPEJIOMIICHUE CBETA.
OnTtuyeckue npudOpHI.

[TomHOE BHYyTpEeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanue cBONCTB N300pakeHU B JIMH3AX.

Mopenu MuKpocKkorna, TeJIeCKona.

HaGmronenue natepdepeHnu cBera.

Hab6mronenune nudpaxuu ceera. Habmonenue

JUCIIEPCUH CBETA.



[TomydyeHne cnekTpa ¢ MOMOIIBIO TPU3MBI.

[ToydyeHune ciexkTpa ¢ mMOMOIIbI0 JUGPAKITUOHHON PEIIETKH.
HaOmronenue noyisipuzaliuu cBeTa.

Yuenuuecxuii sxcnepumenm, i1abopamopvle pabomol
N3Mepenue nokaszaress MpeioMIICHUS CTEKIIA.
HccnenoBanne CBONCTB M300paKEHUHN B JIMH3aX.
HaGmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['paHuLIBI TPUMEHUMOCTH KJIACCUYECKOM MEeXaHUKH. [locTynaTel cnennaibHON
TEOPUU OTHOCUTEJIBHOCTH: HHBAPUAHTHOCTHh MOAYJII CKOPOCTH CBETA B BAKYyyME,
IPUHLIUI OTHOCUTEIBHOCTH DWHINTEHHA.

OTHOCHUTEIIBHOCT OJJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKpAILECHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTULBI.

CBs13b Macchbl C SHEPTUEN U UMITYJIBCOM PEJIAITUBUCTCKOM YaCTULIBI. DHEPIUs
TIOKOSI.

Paznen 7. KBantoBas pusuka
Tema 1. dnemenmol K6AHMOBOU ONMUKU
®otonsl. opmyna [1nanka cBs3u 3Hepruu (HOTOHA C €ro YaCTOTOM. DHEPrus

U UMIyJbC (POTOHA.

OtkpeiTre u uccienoBanue Gororpdexra. OnbiTel A. I'. CroneroBa. 3aKOHbI
dboTorddexra. YpaBHenue IDinHiTeitHa s doToddpdexra. «KpacHas rpanuiiay
dboTorddexra.

JaBnenne cBera. OnbiThl I1. H. JleOGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHHUecKue YCTPONCTBA M TNPAKTUUYECKOE NpPUMEHEHUE: (POTOIIIEMEHT,
doTomaTUMK, COTHEYHAs OaTtapes, CBETOANO/I.

Jlemoncmpayuu

®o1orh(DeKT Ha yCTaHOBKE C LIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeEMTHET0 (poTodddekTa.

Ceeroauo.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO o -4acTHIIL.
IInanerapnas mozens aroma. Ilocrynater bopa. M3nydenwe u mornoineHwue



(OTOHOB TpU mMepexoJe aToMa C OIHOTO YPOBHS JHEPrHH Ha Apyroil. Buabl
criekTpoB. CIEKTp YpOBHEU SHEPrUU aToMa BOJOPO/IA.

BousiHoBBIE cBOMicTBa yactul. Bonnael ne bpounsa. KopnyckynsspHO-BOTHOBOM
Ty aJIN3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyeckue ycTpoHCTBa M NPAKTUYECKOE NPUMEHEHHE: CHEKTPAJIbHbBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopnens onsita Pesepdopra.

OnpeneneHue JUIMHBI BOJIHBI Ja3epa.

HabGmronenue TMHeHYaThIX CIIEKTPOB U3ITYUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

Habronenue IuHeyaToro CexTpa.

Tema 3. Amomnoe sa0po

OKCIIEpUMEHTBI, JI0KA3bIBAIOIIUE CIOXKHOCTh CTpoeHUs sapa. OTKpbITHE
paanoakTuBHOCTH. OnbIThl Pe3epdop/ia o onpeneneHnto cocTaBa paiuio0akKTHBHOTO
m3nyuyeHus. CBolicTBa anb(a-, 6eTa-, raMmMa-u3JIydeHus.
Binsinue paanoakTHBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA W HeWTpoHa. Hykimonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Torsbl.

Anwa-pacna. DNEeKTPOHHBIN U MTO3UTPOHHBIN Oeta-pacra.
I'amMan3znydenue. 3aKoH paIMOAaKTUBHOTO pacnaja.

DHeprus CBA3M HYKJIOHOB B sipe. SAaepubie cuinbl. Jlepekt Macchl siapa.

Snepnsbie peakunu. [lenenue u cuHTe3 AI€p.

SAnepuwiii peaktop. Tepmosinepusiid cuHTe3. [IpoOGiaeMbl M IMEPCIIEKTHUBBI
SJICPHON SHEPreTUKHU. DKOJOTHUYECKUE ACTIEKTHI SIAEPHON SHEPTETUKHU.

DiieMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

Metobl HAOIIOACHUS U PETUCTPAIIMN AJIEMEHTAPHBIX YaCTHII.

dyHpamMeHTalbHbIe B3auMOJIeHCcTBUS. EAMHCTBO (hr3nuecKoi KapTUHBI MUpa.

TexHn4eckre yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHE: TO3UMETP, Kamepa
Buiibcona, simepHbIiii peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CU€TUrK MOHU3UPYIOLINUX YaCTHLL.

Yyenuueckuii sxcnepumenm, nabopamopusie pabomul UccneaoBanue

TPEKOB YaCTHI] (10 TOTOBBIM (hoTOrpadusim).



Pasnen 8. DjieMeHTBHI ACTPOHOMHUM U ACTPOPU3MKH
Ortarnbl pa3BUTHs acTpoHOMUU. [IprKIagHOE 1 MUPOBO33PEHUECKOE 3HAYECHUE
aCTPOHOMHUMU.

Bun 3Bé3gHoro neba. Co3Be3mmsi, sSpKHE 3BE3BI, TUTAHETHI, WX BHUANMOC
JIBIDKCHHE.

ComHeuHas cucTema.

Conunue. ConHeuyHass akTUBHOCTh. Mcrounuk sHeprum CosiHIIA U 3BE3.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTHUKHU. J[MarpamMma «CIEKTpajIbHBIM Kiacc —
CBETUMOCTBY». 3BE31pI TJIABHOHW ITOCJIEIOBATSIHLHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTBY» JJIsi 3BE3] TJIABHOM IOCJEA0BATEIBLHOCTU. BHYTpeHHEE CTpoeHHE
3BE3/1. COBpeMEHHBIE MPECTABICHUS O MPOUCXOXKIAECHUU U ABoJoIMK CoHIa U
3BE31. DTambl )KU3HU 3BE3I.

Mneunsit Ilyte — Hama I'anaktuka. [lonoxxenume m aBmkenne ConHua B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky n kBazapsl. UEpHBIE ABIPHI B AApax
TaJIaKTHK.

Bcenennas. Pacimpenne Beenennoii. 3akon Xa66ma. Pazberanue ramakTuk.
Teopus bonpmoro B3psiBa. PennMkToBOE H3MyUYeHHE.

MacirabHas ctpykrypa Beenennoit. Mertaranaktuka.

Hepewménnbie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HabmroieHust HeBOOPYKEHHBIM IJ1a30M C HCIOJB30BAaHUEM KOMITBIOTEPHBIX
NPUIIOKEHUH JJIsl OTpeAesICHUs TOJIOKEHUSI HEOECHBIX 0OBbEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE c03Be31s CEeBEpPHOro MOJyIIApHs U IPKHUE 3BE3BI.

Hab6mnrogenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o01maronee MOBTOPEHUE

Ponp ¢u3ukn u acTpoHOMHHM B DKOHOMHYECKOHM, TEXHOJOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOM cpepax AesITeIbHOCTH YeJIOBEKA, POJIb U MECTO (PU3UKH U
aCTPOHOMUH B COBPEMEHHOM HAay4yHOW KapTHHE MUpPa, POJb (PU3NYECKON TEOpHUH B
dbopMupoBaHUY MPEACTABICHUHN O (PU3NIECKON KapTUHE MUPA, MECTO (PU3HUECKON
KapTUHBL MHpa B OOHIEM psAIy COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX
IIPEICTABJIEHUMN O TIPUPOJIE.

MexnpeaMeTHble CBA3H

N3yuyenue kypca ¢uszuku 6a30Boro ypoBHs B 11 kiacce ocyliecTBisieTcs €
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MAaTeMaTHKH,
OHMOIOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Mesicnpeomemnvle nousmusi, CBSI3aHHBIE C U3YYEHHUEM METOJIOB HAYYHOIO
NO3HAaHMS: SIBJICHHE, HAy4yHbId (akT, Tunoresa, (u3nyeckas BEJIMYMHA, 3aKOH,
Teopusi, HAOMIOACHHUE, SKCIIEPUMEHT, MOJICIMPOBAHNE, MOJIEb, U3MEPEHHE.



Mamemamuxa: pelieHUe CHCTEMBl YpPaBHEHHWH, TPUTOHOMETPHUYCCKHE
(YHKIIMH: CHHYC, KOCHHYC, TAHT'CHC, KOTAHT'CHC, OCHOBHOE TPUTOHOMETPHUCCKOE
TOXK/IECTBO, BEKTOPBI M WX MPOCKIIMM HA OCH KOOPIWHAT, CJIOXCHHUE BEKTOPOB,
HPOU3BOJHBIC JJIEMEHTAPHBIX (YHKIWN, TPU3HAKH TOJ00US TPEYTrOJIbHUKOB,
oTpeeeHIE TUIOIIAN TIIOCKUX (GUTYp B 00BEMA Tell.

buonocus: QJICKTPUICCKUC SABJICHUA B JKUBOM IIpupoac, KoeOaTeIbHbIC
JABHXKXCHUS B JKMBOU IMpuUpoaAC, OIITUICCKUC SBJICHHUA B YKMBOU IIpupoac, I[CﬁCTBHC
padnanyry Ha ) XUBBIC OPraHU3MBEI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAININYECKAS] CTPYKTYpa TBEPIBIX
TeJl, MEXaHU3MbI 00pPa30BaHUs KPUCTAIUIMUECKON PEIIETKH, CIEKTPAIbHBIN aHAIH3.

l'eocpagusa: wmarHUTHBIE TIONIOCAa 3€MJIM, 3aJ€KH MATrHUTHBIX DY/,
dboToCchEMKA 3eMHOM MOBEPXHOCTH, MTPEACKA3aHUE 3EMIICTPSICEHUI.

Texnonoeua: JUHUM DIIEKTpOIEpesad, TeHepaTop MEepPeMEeHHOro TOKa,
AJIEKTPOJIBUraTeNb, WHIYKIMOHHAs II€Yb, pajap, pPaAUONpUEMHHUK, TEJIEBU30D,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIN ammapar, BOJIOKOHHas ONTHKA,
CoJIHEYHas OaTapes.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenue yueOHoro mnpeamera «®Pusnka» Ha YpPOBHE CPEIHETO OOIIETro
oOpazoBanusi (0a30BbII YPOBEHB) MOJDKHO OOCCICUYHUTH TOCTHKEHUE CIICTYIOITUX
JTUYHOCTHBIX, METAMIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3ysIbTaThl OCBOCHUS Y4eOHOro npeameTa « OU3nKa JOJIKHBI
OTpa)kaTb TOTOBHOCTh M CIIOCOOHOCTh OOYyYalOIUXCS PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEN JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOCXKIEHUW, COOTBETCTBYIOIINX
TPAJAUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0O0IEeCTBa, PACIIMPEHUE KU3HEHHOTO
OIbITA U OMbITA JIEATEIBHOCTH B IIPOLECCE peAN3alMi OCHOBHBIX HaIIPABJICHUN
BOCIIUTATEIBHOMN AEATEIBHOCTH, B TOM YUCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUU 00YUAIOIIETroCsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHAa POCCHUUCKOTO OOIIEeCTBa; MNPUHATHE TPAJAUIIMOHHBIX
oOIIEYeIOBEYECKUX  T'yMaHUCTUYECKUX U JE€MOKPAaTHYECKUX  LEHHOCTEM;
TOTOBHOCTB BECTH COBMECTHYIO JIEITENBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIIiecTBa, y4acTBOBaTh B CAMOYIPaBJICHUH B 00pa30BaTEIbHOW OpTraHU3aIlUy;

YMEHHUE B3aUMOJEHUCTBOBATH C COUUAIBHBIMA UHCTUTYTAMU B COOTBETCTBUH C
UX (DYHKIUSIMU U Ha3HAYCHHEM; TOTOBHOCTh K T'yMaHUTApHOU U

BOJIOHTEPCKOM  JIEATEIBHOCTH; 2) NMATPHOTHYECKOTO

BOCIIUTAHUA:

c(hOpPMHPOBAHHOCTH POCCUNCKOMN TPAXKTAHCKON UICHTUYHOCTH, TATPUOTU3MA;
LIEHHOCTHOE OTHOIIECHHUE K TOCYAaPCTBEHHBIM CUMBOJIAM, JOCTHUKECHUSIM
POCCUICKHMX YUYEHBIX B 00IaCTH (PU3MKH U TEXHUKH; 3) TYXOBHO-HPABCTBEHHOTO
BOCHUTAHMSA: CHOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ATHYECKOTO
MOBEJICHUS;  CMOCOOHOCTH OIICHWBATH CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC
pelIeHUs], OPUECHTUPYSICh HA MOPAIHHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM
YUCJE B JEATEIBHOCTH YYEHOTO; OCO3HAHHWE JIMYHOIO BKJIAJa B IOCTPOEHHUE
YCTOMUMBOTO OYyayIero; 4) 3¢TeTH4ecKOro BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUAs 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyuiero Gu3ndeckoil Hayke;

5) TpyaoBoro BOCHUTAHHMSI: HMHTEpPEC K  painyHbIM  chepam

poeCCHOHATTEHON IESTENHHOCTH, B TOM



YHCJIE CBA3AHHBIM C (PU3UKOM U TEXHUKOM, yMEHHE COBEPILIATh OCO3HAHHBIN BBIOOD
Oynymelr mnpodeccur W pearru30BBIBATH COOCTBEHHBIC >KM3HCHHBIC ILIAHBI,
TOTOBHOCTH U CLIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00J1acTU
(U3UKK Ha MIPOTSHKEHUU BCEl )KU3HU; 6)
IKOJIOTHYECKOr0 BOCIIUTAHMS:
c(hOpMHPOBAHHOCTH IKOJIOTMYECKOUN KYJIBTYpPbI, 0CO3HAHHE I100aTbHOTO
XapakTepa HKOJIOTHYECKUX Mpo0JieM; TUIAaHUPOBAHUE U OCYILECTBIICHUE IEUCTBUI B
OKpPY’KAIOLIEH Cpeie Ha OCHOBE
3HaHUSA LEJIEW YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA;  PACIIMPEHUE OIIbITA
JEATEIbHOCTH 3KOJOTMYECKON HAIIPaBICHHOCTH Ha
OCHOBE MMEIOIIUXCS 3HAHHUH 110 (pHU3UKE; 7)
LHEHHOCTH HAYYHOI'0 IO3HAHMS:
c(OpMUPOBAHHOCTh MUPOBO33PEHHUSL, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS (PU3NYECKOW HAyKW; OCO3HAHWE LEHHOCTH HAy4yHOH
NEeSATEIbHOCTH, TOTOBHOCTH B HIPOLIECCE M3YYEHHUS (PU3UKH OCYIIECTBISATH
IPOEKTHYIO M HCCIIEN0BATENBCKYIO ACATENBHOCTh HHAMBUAIYAIBHO U B TPYyIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEpPCAIbHbIE yUeOHbIe NeiicTBUs ba3oBble
JIOTUYECKHE 1eHCTBUSA:

CaMOCTOATENLHO  (OPMYJIHMPOBATH W AKTyaJIH3UpOBaTh  MIPOOJIEMY,
paccMaTtpuBaTh €€ BCECTOPOHHE; OMNPEACHATh LEJIH JIESITEIbHOCTH, 33JaBaTh
MapamMeTPbl U KPUTEPUU UX
JOCTHKEHUS; BBISIBISITH 3aKOHOMEPHOCTH U INPOTHUBOPEYHUS B PaCCMaTPUBAEMBbIX
¢u3nuecKknx SBICHUSAX; pa3padaThiBaTh IUIAH PEIICHUS MPOOJIEMBI € Y4ETOM
aHaJIN3a UMEIOIIUXCS
MaT€pUaIbHBIX M HEMATEPUAIBHBIX PECYpPCOB; BHOCUTH KOPPEKTHUBBI B

JESITENBbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHMBAaTh PUCKU TMOCIEACTBHM JEITEIbHOCTH;  KOOPAWHUPOBATH U

BBITIOJTHATH PA0OTY B YCIOBUSIX PEaIbHOTO,

BUPTYaJIbHOTO U  KOMOMHHUPOBAHHOTO  B3aUMOJICHCTBHS;  Pa3BUBATH

KpEaTHBHOE MBIILJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

ba3oBble ucciaenoBare/bCKue 1eMCTBUA:
BJIAJIETh HAYYHOW TEPMUHOJIOTUEN, KITFOUEBBIMU IMOHATUSMU U METOAAMHA
(bu3nuecKoil HayKu;

BJIAJICTh HABBIKAMH Y4€OHO-MCCIICIOBATEIHCKON U MPOEKTHOM JIEATETLHOCTH B

obmactu (pu3MKHM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY ITOMCKY



METOJIOB peLIeHUs 3a7ad (HU3MUECKOro COAEpIKaHMs, MPUMEHEHHIO Pa3IUYHbIX
METO/IOB MTO3HAHUS; BJIAJIETh BUJIAMU JESATEILHOCTH M0 MOJTYYSHHIO HOBOTO 3HAHUS,
€ro MHTEpHpeTaluu, MpeoOpa3oBaHUI0 M MPUMEHEHHUIO B Pa3IMYHBIX y4eOHBIX
CUTYyallMsIX, B TOM YHCJI€ TIPU CO3JIaHUU YYEOHBIX MPOEKTOB B 00JACTH (PUBUKHU;
BBISIBIIATHh IPUYNHHO-CJIC/ICTBEHHBIC CBSI3U M aKTyaIM3UPOBATh 3a/1ady, BBIIBUTAThH
TUNOTe3y €€ pelIeHUs, HaXOJUTh apryMeHThl HJs JI0Ka3aTeIbCTBAa CBOUX
YTBEPKJICHUW, 3a/JaBaTh NapaMeTpbl W KPUTEPUHU PEILICHHUS;, aHAIU3UPOBAThH
MOJIYYCHHBIE B XOJI€ PEUICHUsl 3aJadyd Pe3ysbTaThl, KPUTHUECKU OILICHHBATh HMX
JOCTOBEPHOCTh, MPOTHO3MPOBATh W3MEHEHHE B HOBBIX YCIOBHUSX; CTaBUTh H
dbopmyIupoBaTh COOCTBEHHBIE 33/1a4l B 00pa30BaTEIIbHOM

NESTEIbHOCTH, B TOM 4YHCJE MNpU HU3yYeHUU (PU3MKH; JaBaTh OIICHKY HOBBIM

CUTYaIHsIM, OLICHUBATh TPUOOPETEHHBIN OIBIT; YMETh MEPEHOCUTH 3HAHUS TIO

(du3HKe B MPAKTUYECKYIO 00JIaCTh
KUBHENIEATEbHOCTH; YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX

oOJnacTeil; BBIIBUTATh HOBBIE UJICH, MIPEJIaraTh OpUTrHHAIBHBIC TOAXObI

Y PEUICHHsI; CTaBUTh MPOOJIEMBI U 3a/1a4H, JOMTYCKAOIINE

aJIbTePHATUBHBIC PEIICHHS.

Pa6ora c nundopmanueii:

BJIAJICTh HABBIKAMHU TOJIyYeHHS HHGPOpMANKU (PU3NYECKOTO COJEpKaHUS U3
HMCTOYHUKOB pAa3HBIX THIIOB, CAaMOCTOSITENIbHO OCYIIECTBISTh IOWCK, AHAJN3,
CHUCTEeMATHU3alMI0 W WHTEPIpeTauio WHOOPMALUK Pa3TUYHBIX BUAOB H (OpM
NpEICTaBICHUS; OLIEHUBATh IOCTOBEPHOCTh MH(GOPMAIIMH; UCIOIb30BaTh CPEACTBA
WH(OPMAITMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJIOTUI B PEIICHUH KOTHUTHUBHBIX,
KOMMYHHKATHUBHBIX W OPraHMW3alMOHHBIX 3a7ad C COOII0JeHHEM TpeOOBaHMIA
APTOHOMUKH, TEXHUKH OE€30MMaCHOCTH, TUTUEHBI, peCypcocOepekeHusl, TPABOBBIX
ATUYECKUX HOPM, HOpM HWH(GOPMAIMOHHON O€30MacHOCTH; CO3AaBaTh TEKCTHI
¢du3HUecKoro coaepKaHus B pa3IMuHbIX (hopmaTax ¢
yu€TOM Ha3zHaYeHHUSI MHPOPMAIUH U [IEJICBOW ayJUTOPHH, BRIOUPAst ONTUMAIBHYIO
dbopMy mpeacTaBIeHUS U BU3yaTu3alliu.

KoMMyHUKaTHBHBIEC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

OCYILIECTBIISAThH 00IlIEHNE HA ypOoKaX (PU3UKH U BO BHE-YPOUHOU IS TEIIbHOCTH;
pacro3HaBaTh TPEANOCHUIKA  KOH(DJIUKTHBIX CHUTyallMd M CMAr4arth

KOHQUIMKTBI; pa3BEPHYTO M JIOTMYHO M3JaraTb CBOIO TOYKY 3pEHHUs C
UCIIOJIb30BaHUEM

A3BIKOBBIX CpPEJACTB; IMOHMMATh W HCIIOJI30BaTh NPEUMYILIECTBA KOMAHJIHON H
WHJVMBUAYAJIBHOU

paboThI; BHIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JIEHCTBUI ¢ yUETOM OOIINX



MHTEPECOB M BO3MOXHOCTEM KaXJOro 4ieHa KOJUIEKTHBA; HNPUHUMATh LEIH

COBMECTHOI JESITEIIBHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH JIEUCTBHS 1O €€

JOCTUKEHHIO: COCTABIISATh IUIaH JAEHCTBUM, paclpenesTh poju ¢ y4€TOM MHEHUN

YYaCTHUKOB, 00CY>KJIaTh pe3yJIbTaThl COBMECTHOM pabOThl; OIIEHUBATh KaY€CTBO

CBOEr0 BKJIAJIa U KaKJOr0 YYaCTHUKA KOMAH/IbI B

oOmMii pe3ynbTaT mo pa3paboTaHHBIM KPUTEPHUSM; MpeasiaraTb HOBBIE MPOEKTHI,
OLIEHUBATh UJIEH C TIO3UIMN HOBU3HBI,

OpUTMHAJIBHOCTH, MPaKTUYECKOW 3HAUYMMOCTH;  OCYIIECTBIISATh ITO3UTHUBHOE
CTPATETUYECKOE MOBEICHHUE B PA3IMYHBIX

CUTYaLMSIX, TPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIC YHUBeEpCcaJbHbIe YueOHbIe aeiicTBus CamMoopranu3anus:
CaMOCTOATENILHO OCYLIECTBIATh MMO3HABATENbHYIO AESITENBHOCTh B 00JIaCTH
(U3MKM M aCTPOHOMMHM, BBISABIATH NPOOJEMBI, CTaBUTh U (POPMYIUPOBATH
COOCTBEHHBIE 33J]auM; CAMOCTOSITEJIBHO COCTABIISITh IUJIaH PEIICHUs PACUETHBIX U
KAueCTBEHHBIX 3a7a4, IUIaH BBINOJIHEHHUS MPAKTUYECKOW paboThl € y4ETOM
HMMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEW WM MPEANOYTCHUH; J1aBaTh
OLICHKY HOBBIM CHUTYaIUsIM;
paciupsATh paMKd Y4EOHOro MpeaMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUN;
nienaTh OCO3HaHHBIN BBIOOD, AprYMEHTHPOBATh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTh 3a PEIIECHHE; OIIEHUBATh MPUOOPETEHHBIN OMBIT; CIOCOOCTBOBATH
(GbOpMHUPOBAHUIO U TIPOSIBIICHUIO dPY/IUIIUU B 00J1aCTH

(U3HUKH, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, DMOLMOHAJIBHBIN HHTEJJICKT:
JaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBHI B JIEATEIILHOCTb,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJaJ€Th  HABBIKAMM  TIO3HABATENBHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX IPOLIECCOB, WX PE3YJbTAaTOB U
OCHOBAaHMUII;

UCIO0JIb30BaTh NPUEMBI pedIeKCUU ISl OLUEHKH CUTYalllud, BHIOOpa BEPHOTO
pELIeHUs; yMETh OLICHUBATh PUCKU M CBOEBPEMEHHO NMPUHUMATD PEIICHUS MO UX
CHIKEHHIO; MPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX MPU aHAIIU3E PE3YIbTATOB
JesTeIbHOCTH; MPUHUMAaTh ce0si, MOHMMas CBOM HEAOCTAaTKM W JOCTOMHCTBA;
IPUHUMATh MOTUBBI M apPTYMEHTBI IPYTHX IPH aHAJIM3€E PE3YIBTATOB IS TENBHOCTH;
NPU3HABATH CBOE MPABO U MPABO APYTHX HA OMIUOKH.

B npouecce 10CTHKEHUS JIMYHOCTHBIX PE3YyJIbTATOB OCBOEHUS ITPOTPAMMBI 110
¢uszuke JUIE  ypOBHS CpedHero ooOmero oOpa3oBaHMs Yy  OOyYaromIMXCs



COBEPIICHCTBYETCS YMOIMOHATBHBIN WUHTEIIJICKT, IIPEITOJIar Ao
c(hOpMHUPOBAHHOCTS:

CaMOCO3HaHU, BKJIFOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE SMOIIMOHATILHOE
COCTOSIHUE, BUJICTh HAMPABJICHUS Pa3BUTHsI COOCTBCHHOM SMOIMOHAIBHOMN cephl,
OBITh YBEPECHHBIM B ce0e; caMOpETyJIMPOBaHMS, BKIIOYAIONIETO CaMOKOHTPOJIb,
YMECHHE TPUHAMATh OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHUE, CIIOCOOHOCTH
aIalITUPOBATBCS K OMOIMOHAIBHBIM M3MEHECHUSAM W TPOSBISTH THOKOCTh, OBITH
OTKPBITBIM HOBOMY; BHYTPEHHCH MOTHBAIIMM, BKJIIOYAIONICH CTpeMJICHHE K
JOCTHKCHHIO TICJIM U YCIIEXY, ONTUMHU3M, HHUIIMATUBHOCTh, YMCHHE JICHCTBOBATH
HCXOS U3 CBOMX BO3MOKHOCTEH; SMIIATHH, BKIIFOYAIOIIEH CIIOCOOHOCTH IIOHUMATh
AMOIIMOHAIBHOE COCTOSTHUE JPYTHX, YUUTHIBATH €T0 P OCYIIECTBICHUHU OOIIECHUS,
CIIOCOOHOCTh K COYYBCTBHIO U COIECPEKUBAHUIO; COIHUAIBHBIX HABBIKOB,
BKJTIOYAIOIIUX CITOCOOHOCTDH BBICTPAUBATH OTHOIIICHUS
C IPYTUMH JIIOJIbMU, 3a00TUTKCS, MPOSIBIIATH HHTEPEC U pa3perniaTh KOHOIUKTHI.

HPEIMETHBIE PE3YJIbTATDBI

K konity o6yuenus B 10 kiiacce npeaMeTHbIe Pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax poJib U MeCcTO (pU3MKU B (POpMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHUHBI MHpA, B PAa3BUTHH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B TPAKTHYECKOM JEATEIBbHOCTH JIIOAECH; YYUTHIBATH TI'PAHULIBI
OPUMEHEHUs U3YYEHHbIX (PU3MYECKUX MOJeNel: MarepuajbHas  TOYKa,
MHepLuaabHasl CUCTeMa OTCu€Ta, aOCOJIOTHO TBEPJOE TEJO, WICAIbHBIN Ta3,
MOJIENN CTPOEHHUS Ta30B, KUAKOCTEH M TBEPABIX TEJ, TOYECYHBIN DJIEKTPUYECKUAN
3apsa]l P pelieHur GU3NUECKUX 3a/1a4;

pacro3HaBaTh (pu3MUecKue sBICHUS (IPOLECCH) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJSIPHO-KUHETUYECKOM TEOPUM CTPOECHMUS BEIIECTBA U
ANEKTPOAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHHUE,
CBOOOJHOE MaJieHUE TeJl, IBHXKEHHE MO OKPYKHOCTH, MHEPLUs, B3aUMOJECHCTBHE
Ten, nuddy3usi, OpOyHOBCKOE TBUIKEHUE, CTPOSHUE KHUIAKOCTEH M TBEPIBIX Te,
U3MEHeHrne o0béMa Tesl MpHU HarpeBaHUM (OXJIAKIEHUH), TEIUIOBOE PaBHOBECHE,
UCIIApEHNE, KOHJCHCALMS, IUIABJICHUE, KPUCTALIM3AUUs, KWIEHHUE, BIIAXKHOCTH
BO3/lyXa, MOBBIIIEHUE JABJICHHS Ta3a MpPU €r0 HarpeBaHWM B 3aKPBITOM COCYIE,
CBSI3b MEXIy ITapaMeTpaMM COCTOSIHHS T'a3a B M30IPOLECCAX, IIEKTPU3ALUS TEN,
B3aMMOJICHCTBUE 3apsJOB; OIMCHIBATH MEXAHMYECKOE JBWKECHHUE, WCIIOIb3Ys
(du3nyueckre BEIMYUHBI: KOOPJMHATA, MYTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHUE,
Macca Tela, Cujia, UMIYJIbC Tela, KHHETUYECKAs DHEPTUsl, IOTEHIHAIbHAS YHEPTHS,



MexaHu4eckass paboTa, MEXaHWYEeCKas MOIIMHOCTh;, MPU OMHUCAHUHM IPABUIHHO
TPaKTOBaTh (PU3UYECKUN CMBICT HCIOJIB3YEMBIX BEIWYWH, WX OOO3HAYCHUS H
€AMHUIIBI, HAXOIUTh (POPMYIIBI, CBSA3BIBAIOIINE AAHHYIO (PU3UUYECKYIO BEIUUYHUHY C
JIPYTUMU BEJIMYMHAMU; ONTUCHIBATh U3yUEHHbIE TETJIOBbIE CBOMCTBA TEJN U TEILJIOBbIC
SBJICHHSI, HWCIIONB3yS (U3MYECKUE BEIMYMHBL: JaBJICHHWE Ta3a, TeMIeparypa,
CpedHsii  KUHETUYECKass HHEpPrusi  XAOTHYECKOTO  JBIDKCHHUS  MOJIEKYII,
CpeIHEeKBaJpaTUiHas CKOPOCTb MOJIEKYJ, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS
sHeprus, padbora raza, Ko3QPUIMEHT MOJE3HOrO JIEUCTBUS TEIIOBOTO JBUTATENS;
Py OMHWCAHWHM TIPABWIHBHO TPAKTOBATh (PU3HUECKHI CMBICI HCIIOIB3YEMBIX
BEJIMUMUH, WX OOO3HAYCHUS W EIUHUIIbI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIHE
JTaHHYI0 (U3UYECKYI0 BEIMYMHY C JAPYTMMH BEIMYMHAM; OINKCHIBATH W3YUYCHHBIC
AIIEKTPUYECKUE CBOWCTBA BEIIECTBA U DJICKTPUYECKUE SIBICHHUS (IIPOIIECCHI),
UCTIONB3YS (PU3MUECKHE BEJIIMUUHBL: AJICKTPUUECKUN 3apsll, IEKTPUUYECKOE TOJIE,
HanpsoKEHHOCTh  TMOJIS, TMOTEHIMAN, PAa3HOCTh TMOTEHIMAJIOB; MPU OMUCAHUU
NPaBWIBHO TPAKTOBaTh (U3MUECKUN CMBICT HCHOJB3YEMbIX BEIWYUH, HX
0003HAauEHUA M €IUHUIIBI; YKa3biBaTh (OPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(GU3UYECKYI0 BEIUYMHY C APYTUMU BEJIMYMHAMU; AHAIM3UPOBATH (PU3HUECKHUE
MPOIECCHl U SABJICHUS, HUCIOJNB3Yys (U3NYECKUE 3aKOHBl W MPUHIUIBL 3aKOH
BcemupHoro Ttarorenus, I, II w III 3akoner HproToOHa, 3aKOH coxpaHeHUA
MEXaHUYECKON 3HEPryuu, 3aKOH COXPAHEHUS HMMITYJIbCa, MPUHLMI CYNEPIO3UIUN
CUJI, TPUHIIUMII PABHOINpPABHUS WHEPIHUAIBHBIX CHUCTEM OTCUYETa, MOJEKYISPHO-
KMHETUYECKYIO TEOPHUI0 CTPOCHUSI BELIECTBA, I'a30BbIE 3aKOHBI, CBA3b CPEIIHEU
KMHETUYECKOW DHEPrUU TEIJIOBOTO JBWKEHHUS MOJEKYlT C  aOCONIOTHOM
TEMIIEpaTypoil, TEpBbIH  3aKOH  TEPMOJAMHAMHUKH, 3aKOH  COXpaHEHUS
AJIEKTPUUYECKOTO 3apsiga, 3akoH KyioHa, mpu 3TOM pa3ivyarh CIOBECHYIO
(bOpMyTHpPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPAHHMIIB,
00J1acTH) TPUMEHUMOCTH; OOBSICHATH OCHOBHBIC MPUHIIMIBI JCHUCTBUS MAIIWH,
npuOOpPOB M TEXHUYECKUX YCTPOWCTB; pa3jiMyaTh YCJIOBUS HX O€30MacHOro
UCIIOJb30BaHUsI B TIOBCEIHEBHOM KWU3HHU;  BBIMOJHATH JKCIEPUMEHTHI TIO
MCCIICIOBAHHIO (PU3UYECKUX SIBJICHUM U

MPOIIECCOB C HCHOJIb30BAHUEM NPSIMBIX M KOCBEHHBIX HM3MEpPEHHI, MpHU 3TOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOTO SKCIIEPUMEHTa, COOMpPaTh
YCTaHOBKY W3 MPEJI0OKEHHOTO 000py10BaHUs, TPOBOJIUTH OIBIT U (POPMYITUPOBATH
BBIBOJIBI; OCYIIIECTBIISATh MPSMbIE U KOCBEHHBIC M3MEPEHUS (PM3MUECKUX BEIIMYHH,
IIPU 3TOM BBIOMPATH ONTUMATIBHBIN CIIOCO0 U3MEPEHUS U UCTI0JIb30BATh U3BECTHBIC
METO/Ibl OLIEHKH MOTPEIIHOCTEH M3MEpPEHUM; UCCIEA0BATh 3aBUCUMOCTH MEXKIY
(bu3MUEeCKUMU BETUYHMHAMHU C



HCIIOJb30BAHUEM IMPAMBIX H3MEPEHUN, IPU 3TOM KOHCTPYHPOBATH YCTAaHOBKY,
(GuKCcHpOBaTh Pe3yabTAThl MOTYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BUC
TabIUL U rpauKoOB, JI€JIaTh BBIBOJBI IO PE3yJIbTaTaM UCCIIEJOBaHMS; COOIIOAATH
npaBuiia 0€301acHOrO TPy/a NpU MPOBEACHUH UCCIEJOBAHUNA B paMKax y4eOHOTO
AKCIIEPUMEHTa, Y4eOHO-MCCIEOBATENbCKOM U TPOCKTHOW JIEATEIBHOCTH C
HCIOJIb30BaHUEM H3MEPUTEIBHBIX YCTPONCTB M JaOOPaTOpPHOTO 00OpYHAOBaHUS;
pemarh pacyéTHbIC 3a7a4d C SIBHO 3alaHHOM (PU3MUECKOM MOJENbI0, UCIOJNIb3Ys
(u3nyeckue 3aKOHbl U IPUHLUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJ]auM BbIOUpATh
¢u3nYecKyr0 MOJeNb, BBIACHATH (PU3MUECKHE BEIWYUHBI U (HOPMYIIBI,
HEO0OXOAMMBIE I €€ PElIeHHs, TPOBOJUTh PACYETHI U OLEHUBATH PEATBHOCTH
[OJyYEHHOTO 3HaueHUsl (pU3MUECKON BEJIMYMHBI, pellaTh KaueCTBEHHbIE 3aJauu:
BBICTPAUBATh JJOTMYECKU HEIPOTUBOPEUMBYIO LIETIOYKY PACCYKICHHUM C OIIOPOU Ha
M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKUE SIBJICHUS;

MCIT0JI30BATh [P PEIICHUH YUYE€OHBIX 337a4 COBPEMEHHbIE HH(POPMaAIMOHHBIE
TEXHOJIOTUX JUIsl TIOMCKA, CTPYKTYPUPOBAaHHUs, HHTEPIPETALMM U IPEICTABICHUS
yu4eOHOH U Hay4HO-TIONMYJIAPHOM HH(pOpMaluU, MOIYYEHHOM U3 Pa3InYHbIX
MCTOYHHUKOB, KPUTHYECKH aHAJIU3UPOBATh MOJy4aeMylo MH(OPMAIUIO; TPUBOAUTD
MpUMEPBI BKJIa/1a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, O0BSICHEHUE IPOIIECCOB OKPY’KAIOIIEr0 MUPa, B Pa3BUTUE TEXHUKH
¥ TEXHOJIOTHI; UCII0JIb30BaTh TEOPETUUECKHE 3HaHUA MO (PU3UKE B MOBCEIHEBHOMN
KU3HM JUIsl oOecrieyeHHs O€30MacHOCTM NpH OOpalieHuu ¢ npudopamMu H
TEXHUYECKUMU YCTPOWCTBAMH, JJII COXPAHEHMS 3JI0POBbSI U COOJIIOJCHHUS HOPM
HKOJIOTMYECKOTO TOBEJCHUS B OKpYyXarollew cpene; paborate B Tpylmne c
BBIIIOJIHEHUEM Pa3JIMYHBIX COLIMAIIBHBIX POJIEH,

IJIaHUPOBATh PabOTy TPYNIbl, PAaLUOHAIBHO pACHpPEAENATh OO0S3aHHOCTU U
IJIAHUPOBATH JEATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJIEKBATHO OLICHUBATH
BKJIaJ] KQKJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE pacCMaTPUBAEMOM MPOOIEMBI.

K konity o6yuenus B 11 kjiacce npeaMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUH:

JEMOHCTPUPOBATh Ha MpUMEpax posib U MecTo (pu3uku B (POpMHUpPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHOM TEXHUKU H
TEXHOJIOTUM, B TMPAKTUYECKOU AECATEIBbHOCTU JIFOJIEH, LEJIOCTHOCTh U E€IUHCTBO
¢u3nyecKkol KapTUHBI MHUPA; YYUTHIBATh TPAaHUIBl MPUMEHEHUS HW3YYCHHBIX
¢uznyecKux MOJENEH: TOUYEUYHBIH SJIEKTPUUYECKUM 3apsii, Jyd CBETa, TOUYCUHBIN
UCTOYHUK CBETA, SIIEPHAST MOJEIb aTOMa, HYKJIOHHAs MOJIEJIb ATOMHOIO siApa MpH
penieHn (pU3NYECKUX 3aJlay; paclio3HaBaTh (PU3MUYECKHE SIBICHHS (IIPOLIECCHI) U
OOBSCHATHP MX Ha OCHOBE 3aKOHOB JJIEKTPOJMHAMHKHA M KBAHTOBOW (PHU3UKU:
ANEKTPUYECKAass NPOBOJUMOCTb, TEIIOBOE, CBETOBOE, XMMHMYECKOE, MAarHUTHOE



JEUCTBUAS TOKA, B3aUMOJCHCTBME MAarHUTOB, DJJCKTPOMArHUTHAS WHIYKIIHS,
JIEHCTBAE MArHUTHOTO TIOJII HAa TMPOBOJAHMK C TOKOM W JBWDKYIIUHACS 3apsj,
AJIIEKTPOMATHUTHBIE KOJIEOAHUS U BOJIHBI, IPSIMOJIMHEWHOE pacIpOCTPaHEHHUE CBETA,
OTpaxkeHue, npesjomiieHue, uHTepdepeHuus, Audpakuus U MOJISpU3alUs CBETA,
nucnepcus cBeta, poroanekTpuaeckuii 3hdexT (hoTodrdhdexT), cCBeToBOE qaBICHUE,
BO3HMKHOBEHHE JIMHEMYATOTO CIHEKTpa aToMa BOJOpPOAQ, ©€CTECTBEHHAs W
UCKYCCTBEHHAsI PaJIMOAaKTUBHOCTD; OIMUCHIBATh H3YYEHHBIE CBOMICTBA BEIECTBA
(37IeKTpUYECKHe, MAarHUTHBIE, ONTHUYECKUE, DJIEKTPUUYECKYI0 MPOBOJUMOCTD
pPa3IMUHBIX CpEJ) W DIIEKTPOMArHUTHBIC SBJICHUS (MPOLECCHI), HCIOIB3YS
Gu3NUecKue BEIWYWHBI: JJICKTPUUCCKHH 3apsll, CHia TOKa, JJICKTPHUECKOE
HampsDKEHUE,  AJIEKTPUYECKOE  CONMPOTHBIICGHHWE,  PAa3HOCTh  IMOTEHIMAJIOB,
AIEKTPOJBIKYIIAS CUJia, paboTa TOKA, MHAYKIUS MAarHUTHOTO TOJIs, cujia Amrepa,
cuna JlopeHna, MHIYKTHBHOCTh KaTYIIKH, YSHEPTHSI JIEKTPUIECKOTO ¥ MAarHUTHOTO
MoJIeH, IEPHO ¥ YacToTa KojaeOaHui B KoeOaTeIbHOM KOHTYpE, 3apsij U Crjia TOKa
B IIPOIIECCE TAPMOHUYECKUX AIEKTPOMArHUTHBIX KoJieOaHuH, (HOKYCHOE PaCCTOSIHUE
U ONTHYECKas CWja JIMH3BI, MPU OMHMCAHWM TPABHIBHO TPAKTOBaTh (DU3MUECKUN
CMBICJT HCIIOJB3YEMBIX BEIWYWH, WX OOO3HAYEHWS W CIWHUIBI, YKa3bIBaTh
(hOopMyITBI, CBA3BIBAIOIINE TAHHYIO (U3HUECKYIO BETUINHY C APYTHMH BETHINHAMUY;

ONKCHIBATh H3YUYEHHBIE KBAHTOBBIC SIBJICHUS M MPOIECCHI, HCIOJIb3Ys
du3nueckrue BEIMYUHBI: CKOPOCTh SJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETA, SHEPTHUS U UMIYJIbC (POTOHA, MEPHOJ TIOJTypaciiaa, YHEPTUS CBA3H
aTOMHBIX sI7Iep, TPHU OINKWCAHWM TIPABWJIBHO TPAKTOBAaTh (PU3UUECKHH CMBICI
UCIIOJIb3YeMbIX BEJIMYMH, MX OOO3HAYEHUS W CJAWHMIIBI, YKa3bIiBaTh (OPMYIIbI,
CBS3BIBAIOIIME JAHHYIO (U3MUYECKYI0 BEJIMYUHY C JAPYTUMHU BEJIMYMHAMH,
BBIYHCIIATh 3HAYeHWE (PU3NYECKOW BEIMYMHBI; aHAJU3UPOBATh (PU3HUECKHEC
MIPOIIECCHl U SBJICHMSI, UCTIONB3Ys (PU3MUYecKre 3aKOHbI M MPHUHITUIEL: 3akoH OMma,
3aKOHBI TIOCIIEIOBATEIBHOTO U MAPAJUICIbHOTO COCIUHEHUS TPOBOJHUKOB, 3aKOH
Jxoymsi—JIennia, 3aKOH 3JCKTPOMArHUTHON WHAYKIIUH, 3aKOH IPSMOJMHEHHOTO
pacmipoCTpaHEHHs CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPEIIOMIICHHUSI CBETA,
ypaBHeHue OWHITeHA a1 (hoTodPdekrra, 3aKOH COXpaHEHUS JHEPTUH, 3aKOH
COXpaHEHUs HMIYJbCa, 3aKOH COXPAHCHHS JJICKTPUYECKOTO 3apsiia, 3aKoH
COXPaHEHHUsI MacCOBOTO YHCIIa, MOCTYNaThl bopa, 3aK0H paguoakTHBHOTO pacmaja,
IpU ATOM pa3nInyaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE
BBIDAKCHUE U YCJIOBHUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH; OIPEACISThH
HaIpaBJIeHUE BEKTOPAa WHIYKIIMM MArHUTHOTO TIOJIS MPOBOJHUKA C TOKOM, CHJIBI
Awmriepa u cunbl JlopeHIa; CTpOUTh U OMHUCHIBATH HM300paKEHHE, CO3AaBAEMOE
IUIOCKUM 3€PKajioM, TOHKOM JIMH30M; BBIMOIHATH SKCIIEPUMEHTHI IO UCCIIEOBAHUIO
(bu3HUecKnX SIBJICHUN M TIPOIECCOB C HWCIOJB30BAHUEM IMPSMBIX M KOCBEHHBIX



M3MEpEeHuil: mpu 3ToM (OPMYJIMPOBaTh MpoOIeMy/3a1ady U TUIOTE3y yueOHOro
JKCIIEPUMEHTa, COOMpAaTh YCTAaHOBKY U3 IHPEIJIOKEHHOIO 00O0pyJOBaHMS,
IPOBOJUTH ONBIT U POPMYIUPOBATEH BBIBOIbL; OCYILIECTBIATh MPSMbIE U KOCBEHHBIE
U3MepeHHst (U3NYECKUX BEJIMYUH, IPU 3TOM BBIOMPATH ONTHUMAJIbHBIN CHOCOO
U3MEPEHHUsSI W HCHOJb30BaTh HW3BECTHBIE METOABl OLEHKH MOTIPEHIHOCTEH
M3MEPEHUI; UCCIIE0BATh 3aBUCUMOCTH (PU3UUECKHUX BEJUYHMH C MCIOJIb30BAaHHEM
OpsSMbIX HM3MEPEHHMI: NpU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yJbTaThl MOIYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEJIUYMH B BUAE TaOIUI] U
rpaduKoB, AenaTh BBIBOABI MO pe3yjbTaTaM HCCIIEIOBaHUS; COOIIOIAaTh MpaBUia
0e3omacHOro Tpyna IMpU TPOBEACHUU HCCIECJOBAaHUNM B paMKax y4eOHOro
HKCIIEPUMEHTa, Y4EOHO-HCCIEAOBATEIbCKOM W TPOEKTHOW MAESITEIBHOCTU C
UCIIOJIb30BAaHUEM HM3MEPUTEIBHBIX YCTPONCTB M J1TAOOPATOPHOrO O0OpPYIOBaHUS;
pemaTh pacy€éTHbIE 3aJa4d C SBHO 3aJIaHHOM (DU3MUECKON MOJENbI0, UCIONb3Ys
(u3nuecKre 3aKOHbI M MPHUHIIMIIBI, HA OCHOBE aHalM3a yCJIOBUA 3a/1a4yu BbIOMpATh
(¢u3znyeckyro MoJenb, BBIACHATH (PUIUUECKHE BEIMYUHBI U (OpPMYIIHI,
HEOOXOAUMBbIE ISl €€ pelIeHUs, MPOBOJIUTH Pacu€rbl U OLCHUBATh PEATBLHOCTH
MOJIyYEHHOTO 3HAa4YeHUsl (PU3NYECKOM BEJIMYMHBI; pellaTh KAaueCTBEHHBIC 3aJauM:
BBICTPAUBaTh JJOTUYECKHA HEMPOTUBOPEUMBYIO LIEMOUKY PACCYXKACHHUI ¢ OMOPOM Ha
U3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NUYECKUE SIBICHUS;

UCIIOJIb30BaTh MTPH PEUICHUH YUEOHBIX 33/1a4 COBPEMEHHbIE HH(POPMAI[MOHHBIE
TE€XHOJIOTUU [JIsl TIOMCKA, CTPYKTYPUPOBAaHUS, UHTEPIPETAUU U NPEICTABICHUS
y4eOHOM W Hay4YHO-NOMYJSIpHOM WH(pOpMAIMK, TOJIYYEHHON W3 pPa3Iu4HbIX
MUCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOIy4aeMyl0 MH(OPMALNIO; OOBICHSITh
OPUHLKIBI ACUCTBHUS MAallWH, MPUOOPOB M TEXHUYECKUX YCTPOWUCTB, paziuyaTrh
ycioBHsl MX O€30MaCHOr0 MCMOJIb30BAHMUSI B MOBCEIHEBHON >KU3HU; MPUBOIUTH
MIpUMEpPHI BKJIaJla POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
B 00BSICHEHHE MPOLIECCOB OKPYIKAIOILIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUH;
UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (U3MKE B MOBCEIHEBHOM >KU3HU IS
oOecrieueHrs 0€30MaCHOCTU NpH OOpallleHHH € NpUOOpaMU U TEXHUYECKHUMU
yCTpOMCTBaMH, JIJIsi COXpPAHEHHUS 370POBbsI U COOMIOACHHUS HOPM IKOJIOTHUYECKOTO
MOBEJICHUS B OKpY’Kalollel cpefie; paboTaTh B IPYIIE ¢ BHIIOJTHEHUEM Pa3IUYHbIX
COLIMAJIBHBIX POJIEH, TUIAHUPOBATH PabOTy TPYIIMbl, PAMOHAIBHO PACIpPEACATh
00S3aHHOCTH Y IUTAHUPOBATh JAESATENbHOCTh B HECTAaHAAPTHBIX CHUTYalMSX,
aJCKBATHO OLEHUBATH BKJAJ KaXKIOTO W3 YYaCTHUKOB TPYyNNbl B PEIICHHE
paccMaTpuBaeMoi IPOOIEMBL.



TEMATHYECKOE IINTAHUPOBAHUE 10 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM (ungposeie)
Ne n/n o0pazoBaTelbHbIE
NPOrpaMmblI Kourpoasnbie | IlpakTuueckue
Bcero pecypcebl
padoThI padoTsbI
Paznen 1. PU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
bubmuorexa [JOK
11 ®u3KKa U METO/IbI HAYYHOTO ITO3HAHUS 2 hitps://m.eds00.ru/7f41bf72
Htoro no pazneny 2
Pa3znen 2. MEXAHUKA
bubmnoreka IIOK
2.1 Kunemaruka 5 https://m.eds00.ru/7f41bf72
bu6anoreka LIOK
2.2 Husanuia / https://m.eds00.ru/7f41bf72
bu6anoreka LIOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 hitps://m.eds00.ru/7f410f72
Hroro o pasneny 18

Paszpen 3. MOJIEKYJISAIPHASA ®PU3UKA U TEPMOANHAMUKA
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OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM bubmmoreka [JOK
3.1 TEOPHUH 9 https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
3.2 OcHOBbI TepMOMHAMHAKY 10 https://m.edso0o.ru/7f41bf72
ArperaTHble COCTOSTHUSI BEIIECTBA. bubnunorexa LIOK
3.3 ®a30BbIE IEPEXOIBI 5 https://m.edsoo.ru/7f41bf72
Htoro no paznemny 24
Paznen 4. JIEKTPOJANHAMUKA
bubmnoreka IIOK
41 OIIeKTpOCTATHKA 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN 3HEKTpUUYECKUN TOK. TOKH B bubnuoreka [IOK
4.2 Pa3JIMYHBIX Cpeaax 12 https://m.edsoo.ru/7f41bf72
Wroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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11 KITACC

KonuyecTBo yacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM (mndposrie)
Ne ni/m o0pa3oBaTe/bHbIE
NMPOrpamMmbl Koutpoabnbie | IlpakTuyeckue
Bcero pecypcbl
padoThI padoThbI
Pazpen 1. JIEKTPOANHAMUKA
MarunutHoe noJjie. JIeKTpOMarHuTHast bubnuorexa [JOK
11 WHIYKIUS 11 1 3 https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 11
Paspnen 2. KOJIEBAHUSA U BOJIHbBI
MexaHn4YeCcKHe U AIEKTPOMAarHUTHBIE bubnunoreka [JOK
2.1 KoseOaHus 9 1 https://m.edsoo.ru/7f41c97¢c
MexaHudecKue U 3JIEKTPOMAarHUTHBIE bubnnoreka [JOK
2.2 BOJIHBI 5 1 https://m.edsoo.ru/7f41c97c
) bu6mmorexa [IOK
3 Orruxa 10 3 https://m.eds00.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH
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OCHOBBI CIEUATIBHOW TEOpUHU bubmuoreka [JOK
3.1 OTHOCUTEIHHOCTHU 4 https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [IOK
4.1 DJIeMEHTHI KBAHTOBOU OITTUKU 6 https://m.eds00.ru/7f41c97c
bu6mmoreka [IOK
4.2 Crpoenne aToma 4 https://m.edso0.ru/7f41c97¢c
bubmuorexa [JOK
4.3 ATOMHOE /PO 5 https://m.edsoo.ru/7f41c97¢c
Wroro no pazueny 15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

bu6nmoreka [JOK
5.1 DJeMeHTBl aCTPOHOMHUU M aCTPOPU3UKU 7 hitps://m.edso0.ru/7f41c97¢
Htoro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE
bubnuotexa
4 HOK

6.1 O6o0m1aro1iee TOBTOPEHHE

https://m.edsoo.ru/7f41c97c
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Hroro no pazaeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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INOYPOYHOE IVTAHUPOBAHHUE 10 KJIACC

KonuyecTBo yacos DJIEKTPOHHbIE
Ne T Jlata uudposbie
i €Ma ypoka . Kontpoabubie | Tpakruueckue | psyuenns o0pa3oBaTte/ibHbIE
cero
padoThI padoThI pecypebt

dusnka — HayKka o IpUpoJe.

1 Hay4sbie METObI MO3HAHUS 1 brbmiorexa LIOK
OKpY/KAIOLIEro MUpa https://m.edsoo.ru/ff0c32e2
Ponp  u  wmecro  ¢usuku B
(dbopMupoBaHUU COBPEMEHHOU Bu6mmoreka [JOK

2 = 1
HayqHOM  KapTUHBI  Mupa, B https://m.edsoo.ru/ff0c33e6
IPAKTUYECKOM 1eATEIbHOCTH JIF0AeH
Mexannueckoe JIBUKCHUE.
OTHOCUTENBHOCTb ~ MEXaHHUYECKOTO Bu6mmorexa [IOK

3 ABHOKEHHs. [lepemertienne, ckopocTs, 1 https://m.edsoo.ru/ff0c3508
YCKOpEHUe
PaBHOMEpHOE ITPSAMONIMHETHOE bu6muoreka [IOK

4 JBKCHUE 1 https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE NPSAMOIUHENHOE bubmuoreka [JOK

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

6 CBobOomHoe  majeHue. Y CKOPEHHE 1 bubnmnoreka [JOK

¢BOOOIHOTO ITaIEHUSA

https://m.edsoo.ru/ff0c39cc
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KpuBonuneliHoe 1BUXEHUE.

7 JIBHKeHHE MaTepUaIbHOM TOUKH 110 bubmiorexa [OK
OKPY/KHOCTH https://m.edsoo.ru/ffOc3ada

8 [Tpuniun otHocuTenpHOCTH ["anues. but6mmoreka [IOK
HNuepimanbHble CUCTEMBI OTCUETA. https://m.edsoo.ru/ffOc3be8
[Tepssiii 3akoH HproTOHA
Macca Tena. Cuna. Ilpunoun

9 CYIEpIO3UIMU Chil. Bropoii 3akoH Bubmmorexa IIOK
Hbl0TOHA /1Sl MATEPHATBLHOH TOUKH https://m.edsoo.ru/ff0c3be8
Tpetuii 3akon Herotona niis bubmnoreka IIOK

10 MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKkoH BceMupHOro Tsarorenus. Cuna

11 TsokecTH.  IlepBas — KocMHYecCKast Bu6moreka [IOK
CKOPOCT https://m.edsoo.ru/ff0c3d00
Cuna ynpyroctu. 3akoH ['yka. Bec bubnuotexa [JOK

12 Tela https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koadduument tpenus.

13 Cuita CONpOTHBIICHUS TIPU ABIKCHHUH bubmmorexa [IOK
Tea B KHIKOCTH HIIH ra3e https://m.edsoo.ru/ff0c3f76
[TocTynarenbHOE U BpamaTesibHOE

1 JBUKEHHE a0COTIOTHO TBEPAOTO Tea. Bu6moreka [[OK

Mowmenrt cwibl. [lnedo cuibl. Y ciaoBus
paBHOBECHSI TBEPAOTO TEJIA

https://m.edsoo.ru/ffOc41a6
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15

NMnynsc MarepuanabHOM TOYKH,
CUCTEMBl MaTEPHUAIBHBIX TOYEK.
Nmnynbe cuiibl. 3aKOH COXpaHEHUS
HMITyJIbCa. PeakTuBHOE BUIKEHME

bubnunoreka LIOK
https://m.edsoo.ru/ff0c43d6

16

Pa0GoTa 1 MOLIHOCTH CHJIBI.

Kunernueckas OQHCPIruAa MaTepI/IaJ'IBHOI/IW
TOYKH. TeopeMa 00 HN3MEHCHHUHU
KHHETHYECKON OHEpIrun

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

17

[ToTrenumanpHas SHEpTHUsL.

bubmnoreka IIOK

[loTenumanpHass JHEPrust  YOpyro
nedopMUPOBaHHOM MPYKUHBIL.
[ToTenuuanpHas sHeprus Tena BOIU3u
MOBEPXHOCTU 3eMJITU

https://m.edsoo.ru/ffOc461a

18

[loTeHunanbHbIe U HEMOTEHIAIbHBIE
cuiibl. CBA3b pabOThI
HEMOTEHLNAIbHBIX CUJI C U3MEHEHUEM
MEXaHUYECKON SJHEPTUH CUCTEMBI TEIL.
3aKOH COXpaHEHMSI MEXaHUYECKOU
SHEPrUHU

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c478c

19

JIaGoparopHas paboTa
«MccrnenoBanue cBs3M pabOThI CHIIBI C
M3MEHEHHEM MEXaHUYeCKOH 3Hepruu
Tela Ha TpPUMEpPE  PACTKEHHS
PE3UHOBOTO KI'yTa»
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20

KonrponsHas pabGora mo Teme
«Kunemaruka. /{lnnamuka. 3akoHbI
COXPAHEHHUS B MEXaHUKE)

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHoOBHBIE MOJIOKEHUS
MOJICKYJISIPHOKUHETUYCCKOH TEOPHH.
bpoynoBckoe nmwkenue. uddy3us

but6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep ABUKECHUS U
B3aHMMOJICHCTBHS YaCcTHUI] BEIISCTBA.
Mojenu cTpoeHus ra3oB, )XKUIKOCTEH
U TBEPJIBIX TEII

23

Macca monekyn. Konuuectso
Bemiecta. [locTtostHHas ABoraapo

24

TermoBoe paBHOBecue. TemnepaTypa

u e€ u3mepenue. lllkana remneparyp
Lenbcus

25

Uneansusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bu6nuorexa [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcoitoTHas TeMIeparypa Kak Mepa
CpeaHeld KUHETHUYECKOM DHEpPruu
JBUKEHUS MOJIEKYJI. Y paBHEHHUE

MenneneeBa-Kinaneiipona

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c511e

27

3axoH [lampToHa. ['a30BEIe 3aKOHBI
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JlaGopaTopHas pabora
«MccrenoBanue 3aBHCUMOCTH MEXKTY

28 napameTpamu COCTOSITHUS
Pa3peKEHHOTO ra3a
N3onporeccel B UACAIBHOM Ta3e U UX bubnuotexa [JOK

29 rpaduuecKoe mpecTaBIeHue https://m.edsoo.ru/ff0c570e
BHyTpenHsist sHeprus
TEPMOJIUHAMHYECKON CUCTEMBI U

20 crocoObl e€ n3menenus. Konnuectso Bu6morexa LIOK
TeILIOTHL 1 paboTa. BHyTpenHsa https://m.eds00.ru/ff0c5952
SHEPrus OJTHOATOMHOTO UCaTHHOTO
raza

bubmuorexa [IOK

31 Buzer Tennonepenau https://m.edso0.ru/ffoc5c36
VYiaenpHas TEIUIOEMKOCTh BEIIECTBA.

32 Konuaectso TETUIOTHI npu bubmmorexa [IOK
Temonepeaade. AnuabaTHBIH mpolece https://m.edsoo.ru/ff0c5c36
[IepBblil 3aKOH TEPMOAVMHAMUKH U €T0 bu6muoreka [IOK

33 IIPUMEHEHHUE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
HeoOpatumocTs nporieccoB B

34 npupoe. Bropoii 3akoH but6morexa IIOK
TEpMOIMHAMUKH https://m.edsoo.ru/ff0c6230

35 [Tpunmun nevicteus u KT/ TernmoBoi bubnunorexa LIOK

MallIMHbI

https://m.edsoo.ru/ff0c600a
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[ukn Kapno u ero KIT/]

DKOJIOrH4ecKHe MPoOIeMbl

37 TEIUIO3HEPTETHKH
O6o6maromuii  ypok «MonekymnspHas bubnuotexa [JOK

38 ¢uznka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonrponsHas pabora o Teme

39 «MonekyspHas ¢pusuka. OCHOBBI Bubmmorexa LHOK
TEPMOIMHAMHUKIY https://m.edsoo.ru/ff0c6a50
[TapooOpa3zoBaHue 1 KOHJCHCAIIHSL. bubnmnoreka [HOK

40 Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOIIIOTHAS ¥ OTHOCHTENIbHAS

41 BJI&)KHOCTD BO3/yXxa. HachlmeHHbIi But6moreka [IOK
nap https://m.edsoo.ru/ff0c64d8
Teépmoe teno. Kpucramumueckue u

1 aMO?Q)HLIe Tena. AHun3oTponus Bu6morexa LIOK
CBOUCTB KPHCTAILIOB. Kunkue https://m.edso00.ru/ff0c65f0
Kpuctauisl. COBpeMEHHBIE MaTEePHAIIBI
[1naBneHne U KpUCTATIIA3AIIMSL.

43 VnenpHas TEIIOTa IUIaBICHHS. bubmiorexa OK
CyGrumanms https://m.edsoo.ru/ff0c6708

bu6nuorexa [IOK
44 VYpaBHeHuUE TEIJIOBOTO OalaHca

https://m.edsoo.ru/ff0c6820
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DJIeKTpu3anus Teil. DIEKTPUISCKUI

45 3apsa. JIBa Buma 3NEKTPHUUECKUX bubmiorexa [OK
3apsI0B https://m.edsoo.ru/ffOc6bcc
[lpoBOgHMKH,  AMAICKTPHKA U

46 HOJIYIIPOBOAHHUKH. 3aKOH COXPaHEHUS bubmmorexa [IOK
IEKTPUUECKOTO 3apsi/a https://m.edsoo.ru/ff0c6bcc
B3aumopeiictBue 3apsaoB. 3aKoH

47 Kynona. To4euHbli 371eKTpHICCKHIT Bubmoreka [IOK
3apsiz https://m.edsoo.ru/ffOc6ce4
Hanps:k€HHOCTB 37IEKTPUUECKOTO

18 nostst. [TpuHnun CYMepIIOSHIIHH Bu6morexa LIOK
DJIEKTPUIECKNX 10JIel. Jlnnnu https://m.edsoo.ru/ffOc6df2
HaANPsHKEHHOCTH
Pabora cuit 3JeKTpoCcTaTHUeCcKOro

49 nonst.  [lorennman.  PasHocTh Bubmmorexa IIOK
OTEHIANOB https://m.edso0.ru/ff0c6f00
[TpoBOAHUKK W JMIJNEKTPUKU B

50 ANEKTPOCTATUICCKOM nose. bubmmoreka IIOK
JlMoIIeKTpHECKast POHUIAEMOCT https://m.edsoo.ru/ff0c7018

bu6anoreka LIOK

51 dmexTpoémKkocTs. Konnencarop https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH TIIIOCKOTO

52 KOHJICHCATOpa. DHEPTHs 3aPsHKCHHOTO Bubmorexa LIOK

KOHACHCATOpa

https://m.edsoo.ru/ff0c72c0
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53

JlaGopaTopHass paborta '"HM3Mmepenue
AJIEKTPOEMKOCTH KOHAEHcaTopa"

54

[Ipuniun nelcTBUS W NPUMEHEHUE
KOHJICHCATOPOB, KOIMMMPOBAIBLHOTO

anmapara,  CTpyMHOro  MpHUHTEpa.
DnexTpocTaTHuecKas 3aluTa.
3azemiieHue NEKTPOIPUOOPOB

55

DNEeKTPUYECKU TOK, YCIOBUS €ro
cyuiectBoBaHus. [IOCTOSHHBIN TOK.
Cuna  Toka.  Hanpskenue.
Conporusnenue. 3akon Oma st
y4JacTKa Ieru

56

[TocnenoBarensHoOE, napasuieIbHOE,
CMEIIaHHOE COeIMHEHNE
npoBoiHUKOB. JlaGopatopHas paboTa

«M3yueHne cMemaHHOro COEIMHEHUS

PE3UCTOPOBY

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOLTHOCTH 3JEKTPUUECKOTO
ToKa. 3akoH J[xoyns-Jlenna

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 11 NTOJIHOM (3aMKHYTO)
anekTpudeckon nenu. Koporkoe
3aMblkaHue. JJaboparopHas padora
«M13mepenue D/IC ucTouHuKa TOKa U
€ro BHYTPEHHETO COIIPOTHBIICHUS

bubnunorexa LIOK
https://m.edsoo.ru/ffOc7ae0
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DneKTpOHHAs TPOBOJAUMOCTb TBEPABIX
METaJJIOB. 3aBUCUMOCTh
COIPOTHUBIICHUS] METAJLIOB OT
TeMreparypbl. CBEpXIIPOBOANUMOCTh

60

DJIEKTPUYECKUH TOK B BAKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

61

[TonynpoBoiHUKH, UX COOCTBEHHas U
IIpUMECHas IPOBOAUMOCTb. CBoOlCTBa
p—~n-nepexona. [lomynpoBogHUKOBEIE

but6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

npuOOpHI

62

DNEeKTpUYECKUil TOK B pacTBOpax H
pacrmiaBax 3J€KTPOJIUTOB.
DNEeKTPOIUTUYECKAS AUCCOLUALIMS.
DnekTponus

bubnuorexa [JOK
https://m.edsoo.ru/ffOc82ba

63

DneKTpuueckuid  TOK B raszax.
CaMoCTOSTETBHBIN u
HECaMOCTOSITeNbHBIN pa3psia. MoaHus.

IIna3zma

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c84ae

64

DnexTpuyeckue nprudopsl U
YCTPOMCTBA U UX MPAKTHUYECKOE
npumenenue. [IpaBuiia TeXHUKH
0€30MacHOCTH

bu6anoreka LIOK
https://m.edsoo.ru/ff0c86fc

65

O60061maronuit ypok
«QNEKTPOANHAMHKAY

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c88be
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KonrponsHas pabora o teme

66 <<9J‘ICKTpOCTaTI:IKa. [TocTossHHBII L . Bu6nuoreka [IOK
DIEKTPUYECKUH TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeaax»

PesepBHrlil ypok. KonTponbHas padora bu6muoreka [IOK

67 1o Teme "DyeKTpoauHaMHKa" 1 https://m.edsoo.ru/ff0c8c56
PesepBHbIil ypok. O600maronuii ypok bubnuotexa [JOK

68 o temam 10 kiacca 1 https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME 68 3 3
11 KJIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
Ne JlaTta uupposbIe
- Tema ypoxa Beero Kontpoasnbie | IIpakTnyeckue H3ydeHust o0pa3oBarte/ibHbIE
padoThbI padoThbI pecypcsl
[TocTossHHBIE MATHUTHI M UX

. B3aWMO/ICHCTBHUE. MaFHHTHOC rnoJe. . Bub6nuoreka IIOK
Bexrop MarauTHON nHyKIHH. JInHun https://m.edsoo.ru/ff0c9778
MarHUTHON WHTYKITUU
MarHuTtHoe 1oJie TPOBOJHUKA C TOKOM.

9 OmneIT OpcTena. 1 bubnuotexa [JOK

B3anmoneiicTBre NpOBOIHUKOB C
TOKOM

https://m.edsoo.ru/ff0c98fe
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JlaGopaTtopHnas pabora «3yueHue
MarHUTHOTO TIOJISI KaTYIIKU C TOKOM

bubnunoreka LIOK
https://m.edsoo.ru/ff0c98fe

JleficTBue  MarHMTHOrO  IIOJII  HA
MPOBOJHUK ¢ ToOKOM. Crita Amrepa.
JlaGopaTtopHnas pabota
«Uccnenosanue neicTBUA
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM»

bubnunorexa LIOK
https://m.edsoo.ru/ff0c9ac0

JlelicTBME MArHUTHOTO TOJIS HA
JIBUKYIIIYIOCS 3apSDKEHHYIO YaCTHUILY.
Cwita Jlopenma. PaGoTa cutbl
Jlopenua

bubnuorexa [JOK
https://m.edsoo.ru/ff0c9df4

OnekTpoMarauTHas uHAyKus. [lotok
BEKTOpa MarHuTHOM unaykuuu. IC

WHAYKIUH. 3aKOH IEKTPOMArHUTHON
unaykun Papazaes

JlaboparopHas pabota
«HccnenoBanue SIBIICHUS
AIIEKTPOMArHUTHOW MHAYKIIUK»

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcal50

NHnykTuBHOCTD. SIBIICHUE
camouHaykiuu. IJ1C caMOMHAYKIWH.
DHeprusi MarHUTHOTO TIOJISL KaTYIITKH C
TOKOM. DJIEKTPOMAarHUTHOE M0JIE

but6mmorexa [IOK
https://m.edsoo.ru/ff0ca600
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TexHuueckue yCTpoilcTBAa U HUX
PUMEHEHUE: MOCTOSHHbIE MarHUTHI,
AIEKTPOMArHUTHI, SJIEKTPOIBUTATEIIb,
YCKOPUTENH 3JEMEHTAapHBIX YacTHll,
WHAYKIIMOHHAS TeYb

10

O6oOmaromuii  ypok  «MarHuTHoe
noJie. DIeKTPOMarHuTHas WHIYKIUS)

bu6nunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

Kontponbnass  pabora mo  Teme
«MarsauTtHoOe 1oie.
3H€KTpOMaFHI/ITHa$I HHIAYKIOHA»

bubmnoreka IIOK
https://m.edsoo.ru/ffOcad58

12

CBOOOIIHBIE MEXaHHYECKHE
kosieObanus. ['apMoHnveckue
KOJICOAHUSI. YpaBHeHHE
rapMOHHMYECKHUX KOJICOaHUH.
[IpeBpaiienue sHepruu

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

13

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepuoJia MajbIX KoieOaHui rpy3a Ha
HUTH OT JJIUHBI HUTU M MAcChl Ipy3a»

14

Konebatenbublit kKoHTYp. CBOOOIHBIE
AIIEKTPOMAarHuTHbIE  KoieOaHUs B
uiealbHOM KO0JIe0aTeIbHOM KOHTYpE.
AHaJIOrus MEXJy MEXaHUYECKHUMH U
AJIEKTPOMArHUTHBIMH KOJI€OaHUSAMU

but6mmorexa [IOK
https://m.edsoo.ru/ff0cb820
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15

®opmyna Tomcona. 3akoH
COXpPaHCHUA SHCPIrur B HACAJIbHOM
K0JIe0aTeIbHOM KOHTYpE

bubnunorexa LIOK
https://m.edsoo.ru/ffOcb9c4

16

IIpenacraBnenne 0  3aTyXarolIUX
KOJICOAHUSX. BeinyxaeHHble
MexaHuuyeckue kosnebanus. Pesonanc.
BbIHYXIIeHHBIE  AJIEKTPOMArHUTHBIE
KoseOaHus

bu6nunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

IlepemennbIit Tok. CHHYCOMIATbHBIN
MEPEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOTO TOKA. AMIUTUTYTHOE U
JICUCTBYIOILEE 3HAYEHHUE CUIIBI TOKA U
HaIpsHKEHUS

bubmnoreka IIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponsBonacTso,
nepegayda u notpedieHue
ANEKTPUYECKON SJHEPTUU

19

YerpoicTBo " IIPaKTUYECKOE
MPUMEHEHHE 3JIEKTPUUECKOI0 3BOHKA,
reHepaTopa  IEPEMEHHOro  TOKa,
JIMHHM 3JIEKTponepeaayd

bu6anoreka LIOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKUE PUCKU TTPU
IPOM3BOJICTBE IEKTPOIHEPTUH.
KynbeTypa ncnonabp3zoBanus

SJICKTPOSHEPTHUHU B MMOBCEJHEBHOM
KHN3HHU
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MexaHuyeckue  BOJIHBI,  YCIIOBUS
pacnpoctpanenus. [lepuoa. CkopocThb

but6mmoreka [IOK

21 pacrpoCTpaHCHus W JUIMHA  BOJIHBL. https://m.edsoo.ru/ff0cca54
[Tonepeynsle ¥ IPOIOJIbHBIE BOJIHBI
3Byk. CkopocTh 3Byka. ['poMKOCTBH bubmmoreka [JOK

22 3ByKa. Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
3H€KTpOMaFHI/ITHbIe BOJIHBI, UX

23 cBoiicTBa 1 ckopocTs. [lIkana brbmotexa LIOK
eKTPOMArHHTHBIX BOJH https://m.edsoo.ru/ffOccfeQ
[lpuHIMOBl  paguocBs3u U

24 TesieBueHus. Pa3BuTue cpeacTs
cBs3u. Panmonokanus
Kontpoinbnas padora «Konebanus u bubnmnoreka [HOK

25 BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpsaMonuHeiiHOe  pacrpocTpaHeHHE

26 CBETa B OJJHOPOJHOM CpeJie. Bu6imorexa [LIOK
Toueunsrii necrounuk ceera. JIya https://m.edsoo.ru/ffocd350
CBETa
OtpakeHue  cBeTa.  3aKOHBI

27 oTpakeHmst cBera. IloctpoeHne brbmorexa LIOK
H306paKeHHit B IUTOCKOM 3epKale https://m.edsoo.ru/ff0cd4e0
[Ipenomnenue CBETA. ITonnoe

28 BHYTpEeHHee oTpaxkeHue. [IpenenbHplit Bu6nuoreka [IOK
yron TIOJTHOTO BHYTPCHHCTO https://m.edsoo.ru/ff0cd7f6

OTpaKeHUS
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JlaGopaTtopHas paborta «3mepeHue

but6mmoreka [IOK

MoKasaTeyid IMpCJIOMIICHUA CTCKIIa»

https://m.edsoo.ru/ffOcd67a

30

Jlunzel. [locTpoenue m3o0OpakeHUil B
nuH3e. Popmysia TOHKOU JIMH3BI.
YBenuyeHue JuH3bI

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

31

JlaGopaTopnas  pabora
«HccnenoBanue CBOWCTB
U300paKEHUI B JIMH3aX»

32

Hucnepcus ceera. ClI0KHBIN COCTaB
oenoro ceera. L[Ber. JlabopaTopHas
pabora «HaOmrogeHue aucnepcuu
CBETa»

33

HNurtepdepennus ceera. udpakmus
ceta. JluppakiuronHas pemeérka

bubmnoreka IIOK
https://m.edsoo.ru/ffOced22

34

[TorepeyHOCTh CBETOBBIX BOJIH.
[Tonsipusanus ceera

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcf02e

35

OnTuueckue NpudOpPHI U yCTPOiicTBa U
yCIIOBHS UX 0€30M1acHOr0 NPUMEHEHHUS

36

FpaHI/II_IBI MMPUMCHUMOCTU
KJIACCUYECKOM MEXaHUKH. HOCTYJ'IS.TBI
crnenuanabHON TCOpHUU
OTHOCHUTCIIBHOCTHU

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcf862
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OTHOCHUTEIBLHOCTh OIHOBPEMCHHOCTH.

37 3aMeieHnEe BPEMEHH U COKpAIICHHE Bubmoreka [IOK
JUIMHBI https://m.edsoo.ru/ff0cfa42
DHEPrus ¥ UMITYJIbC PEISATUBUCTCKOMN

38 gactuisl. CBA3b MACCHI C YHEPIUCH U Bubmorexa IIOK
HMITYJIECOM. DHEPIHUs TOKOS https://m.edsoo.ru/ffOcfc68

39 KonTponbaas pabora «OnTuka. bubmmoreka [JOK
OCHOBBI CIEIUATIBHOW TE€OpUU https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIILHOCTH
®otonbl. Dopmyina [Inanka. Dueprus u bubnmnoreka [HOK

40 UMITYJIBC (POTOHA https://m.edsoo.ru/ffOcfel6
OTtkpeiTHE 51 HCCIIEIOBAHNE

41 dorosdpdexra. OnbiTer A. T. bubsmorexa LIOK
Cronerosa https://m.edsoo.ru/ffOcffc4
3akoHbl poTodddexra. YpaBHeHHE

42 OiHmreitHa 11 porodddexra. brbmmorexa [IOK
«Kpacwas rparuia» horosbdexra https://m.edsoo.ru/ff0d015e
Jasnaenne cBera. OneiTel I1. H.

43 JleGenepa. Xumudeckoe aeiicteue Bubmiorexa [TOK
CBETa https://m.edsoo.ru/ff0d04a6
TexHuueckne ycTpoicTBa U
NpakTUYeCKoe  TPUMEHEHHE!

44

($hOTOdIEMEHT, dboTomaTIHK,
coJTHe4Has O6arapesi, CBETOINO0]



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6

Pemenne 3amady mo teme «DIEMEHTEI

but6mmoreka [IOK

45 KBAaHTOBOW ONTUKH https://m.edso0.ru/ff0d0302
Mopenb atoma Tomcona. ONbITHI
but6mmoreka [IOK
4 - .
6 Pesepdopna o paccesmo a-wactun https://m.edsoo.ru/ff0d091a
[TnaneTapHast MozieNb aTOMa
bubnunoreka LIOK
a7 Ioctynars Bopa https://m.edsoo.ru/ff0d0afa
Wznyuenue u moriomenne (HOTOHOB
48 IPH [IEPEXOJIE ATOMA C OHOIO YPOBHS Bu6moreka [IOK
SHEpTHH Ha Apyroii. BUBI CIEKTPOB https://m.edsoo.ru/ffOdOafa
49 BoanoBsie cBoicTBa YacTUIl. BoJIHBI bu6mmoteka IIOK
ne Bpotis. https://m.edsoo.ru/ff0d0ca8
KopryckynsspHOBOJIHOBOM
JTyalii3M. CniontanHoe "
BBIHYXJICHHOE H3JTYICHHE
OTkpeITHE PAAUOAKTUBHOCTH. OTBITHI
50 Pesepdopa 1o onpeielIeHuIo cocTaBa Bubmiorexa [OK
PagOaKTUBHOIO U3JIy4ECHUS https://m.edsoo.ru/ff0d0fd2
CBoiicTBa anbda-, Oera-,
raMMau3TydeHHUs. Brnusinue
51

PaaAuOaAKTUBHOCTH Ha JKUBBLIC
OpTaHHU3MBbI
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52

OTKpBpITHE IPOTOHA U HEUTPOHA.
N3otonbl. Anbda-pacma.

DJIEKTPOHHBIN u MO3UTPOHHBIHN
Oerapacnan. 'aMMa-u3inyyeHue

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

53

OHeprusi CBA3M HYKIIOHOB B sJIpe.
Snepubie  peakuuu.  SAnepHslil
peaktop. [IpoOGiaembl, MEPCIEKTUBHI,
DKOJIOTUYECKHUE aCIEKThl SICPHOU
SHEPreTUKU

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

54

OnemeHTapHble YacTUllbl. OTKpbITHE
no3utpoHa. Meto el HaOIIOIeHUS U
PErucTpanyu 3JIEMEHTAPHBIX YaCTHL.
Kpyrueiii cron «DyHaameHTanbHbIe
B3auMoaencTBus. ENMHCTBO
(bu3nYECKOil KapTUHBI MUPa»

bubmnoreka IIOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3BésmHoro HebOa. Co3Be3gud,
HpKI/Ie 3BéSI[BI, IITAHETHI, UX BUANMOC
nBrxenre. CojIHeUHas cucTeMa

56

Connue. ConHeuHast akTUBHOCTb.
HcTtounuk sHeprun CosHLA U 3BE3 ]

57

3BE3/bI, UX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/1bI TTIaBHOU
IIOCJIEI0BATEIbHOCTH. BHYyTpeHHEe
cTpoeHue 3B€31. COBpEMEHHBIE
IIPEACTABIICHUS O IPOUCXOKACHUU U
sBosronnu CosHLa U 3BE37
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58

Muneunsbiit [1yte — Hama ["anakTuka.
IMonoxxenue n nemxenue CoiHIa B
lNanaktuke. ['amaktuku. YEpHbie
JBIPBI B SIIPax TajJakTHK

59

Bcenennas. Paz0eranue rajiakTuk.
Teopus bosbIoro B3peIBa.
PenukroBoe U3inyyeHue.
MertaranakTuka

60

Hepemennsie npo6ieMbl aCTPOHOMUH

61

Kontponbnast pabora «DeMEeHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

62

Ob6o6maromuit ypok. Ponb ¢pusuku u
aCTpPOHOMUH B  DKOHOMMYECKOMH,
TEXHOJOTHYECKOM, COIMManbHOM W
ITHYECKOH cdepax IesTeITbHOCTH
yeJioBeKa

63

O6oOmatomuii ypok. Ponb u mecto
(U3HUKN U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA

64

Ob6o6maromuit ypok. Posb

¢buznyeckoil Teopun B GOpMUPOBAHUHU
IIPEACTABICHUI 0 ¢buznyeckoi
KapTUHE MHUpa




O6o06maromuii ypok. Mecto
($U3UYECKON KapTUHBI MUpa B 001IIEM
65 PAy COBPEMEHHBIX
€CTeCTBEHHOHAYYHBIX NPEACTABICHUI
0 TIpUPOJIE

66 Pe3epBHbIil ypok. MarHutHoe mnoJie.

DJNIeKTpOMarHuTHasE UHYKIUS

PesepBubliit ypok. Ontrka. OCHOBBI
67 CIELHaNbHOM TEOpUHU
OTHOCUTEJIbHOCTH

Pesepnniit ypok. KBantoBas ¢usuka.
68 DJeMEeHTBl aCTPOHOMUU U
acTpou3uKu

bubmnoreka IIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68
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YUYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHAJIBI VIS YHEHUKA

. ®uzuka, 10 xmacc/ KacksroB B.A., OOmecTtBo ¢ orpaHuYeHHOU
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe oduiecTBo «M3aaTenbcTBO
«IIpoceernienue»

. ®dusuka, 11 xmace/ KaceksHoB B.A., OOmecTtBo ¢ OrpaHu4eHHOM
OTBETCTBEHHOCTHIO «/IPODAY; AkninonepHoe odiiecTBo «M3aaTenbcTBO

«IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA
[Iporpamma kypca ¢usuku ans 10—11 knaccos. bazoBblilt ypoBeHb (aBTOp B.

A. KacbesHOB)

YMK «®wu3uka. 10 knacc. ba3oBelil ypoBEHb»

1. ®uszuka. 10 kmacc. ba3oBeiii ypoBeHb. YYEOHUK C DJIECKTPOHHBIM
npuioxenueM (aBTop B. A. KacesHOB).

2. ®usuka. 10 knacc. bazoBbiit ypoBeHb. MeTonnueckoe nocodbue (aBrop B. A.
KacpsiHOB).

3. ®usuka. 10—11 knaccel. ba3oBslii ypoBeHnb. TeTpanp ayig 1abopaToOpHBIX

pabot (aBTopsl B. A. KacesinoB, B. A. KopoBuH).



4. ®uzuka. 10—11 knaccel. ba3oBbiii ypoBenb. KomruiekT Terpanend st
KOHTPOJIBHBIX padoT (aBTop B. A. KachsiHOB)

5. ®usuka. 10 knace. Junaktuueckue KapTouku-3aaanus (aBTopsl M. A.

VYmaxkos, K. M. Yiakos).

YMK «®Pwusuka. 11 knacc. ba3oBblil ypOBEHb»
1. ®uzuka. 11 xnacc. ba3oBblii  ypoBeHb. YYEOHHMK C 3JIEKTPOHHBIM
npuioxenueM (aBtop B. A. KacbsiHOB).

2. ®usuka. 11 xiacc. ba3oseril ypoBeHb. Metoanueckoe mocobue (aBTop B. A.
KacpsaHoB).

3. ®u3uka. 10—11 xmaccel. ba3oBerii ypoBeHs. TeTpans s 1a60paTOpHBIX
pabor (aBropsl B. A. KacesiHoB, B. A. KopoBun).

4. ®usuka. 10—11 xnaccel. ba3zoBbiii ypoBeHb. Kommekr Tterpaaeil mms
KOHTPOJBHBIX paboT (aBTopsl B. A. KacesiHo, U. B. UrpsioB).

5. ®usuka. 11 knace. Jlupakruueckue KapTouku-3agaHus (aBTopsl M. A.

VYmaxkos, K. M. Yiakos).

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPChbI
CETH

HMHTEPHET
1 http://nsportal.ru - connanbHas ceTh paOOTHUKOB 0Opa30BaHHS.

2 http://markx.narod.ru/pic/ - ¢pusuka B mkoie.



3 http://festival.1september.ru/articles/ - pecTuBaip egarornyeckux uaen

«OTKPBITBIHA YPOK».
4 http://www.fizika.ru/ - caiit anst yuureneid GU3NKHA U UX YICHUKOB.

5 http://lwww.physics.ru/ - matepuaiibl o Gpu3nKe.
6 www . ege .edu.ru - madopmarmonssiii mopran EI'D.

7 http :// school - collection . edu . ru / - enunas xomnexuus [{OPoB
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