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[Iporpamma 1o ¢u3uke 0a30BOro YypoBHS Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUH M TpeOOBaHUM K pe3yibTaTam
OCBOCHHSI OCHOBHOW 00pa3oBaTebHOW MTpOrpaMmbl, npeacTaBieHHbIXx B OI'OC
COO, a Takxe c¢ yd€roM (enepanbHO paboueid MpOrpaMMbl BOCIUTAHUS U
KOHIIEMIIMK TIpenojaBaHusi yyeOHoro npeamera «@Pusnka» B 00pa30BaTesIbHbBIX
Opra"u3anusax Poccuniickon denepanun, peANU3yIOIIUX OCHOBHBIE
o0Opa3oBareabHbIE POTPAMMBI.

ConepxaHue mnporpamMmbl 1o (U3MKE HAMpaBIeHO Ha (OpMUPOBAHUE
€CTeCTBEHHO-HAY4YHOU KapTHHBI Mupa oOydaromuxcs 10-11 knacco npu oOydeHUH
ux (u3uke Ha 0a30BOM YpPOBHE HA OCHOBE CHUCTEMHO-JIEATEIbHOCTHOIO MOAXOAA.
[Tporpamma no ¢usuke coorBercTByeT TpeboBanusim OI'OC COO k miaHupyeMbIM
JMYHOCTHBIM, TIPEIMETHBIM U METANPEIMETHBIM pe3yJibTaTaM OOydYeHHUS, a TaKkKe
YUHUTHIBAET HEOOXOJIMMOCTh pEeaTU3allMi MEXKIPEAMETHBIX CBsi3eld (U3UKU C
€CTECTBEHHO-HAYYHBIMH y4€OHBIMU MpeaMeTaMu. B Hell onpenesnstoTcs OCHOBHBIE
eI U3yueHus: PU3UKU Ha yPOBHE CpelHEero odmiero o0pa3zoBaHus, IUIAHUPYEMBbIE
pe3yibTaThl  OCBOCHHMS Kypca (U3MKUA: JIMYHOCTHBIE, METalpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no pu3ukKe BKIIOYAET:

* IIAHUPYEMBIC PE3YJIbTaTbl OCBOCHUA KypcCa (I)I/I?)I/IKI/I Ha 0a30BOM YPOBHC, B
TOM YHCJIC TPCAMCTHBIC PE3YJIbTAThI I10 IrogaM O6y‘I€HI/I5[;

. cojiepkaHue yueOHoro npeamera « Ou3ukay Mo rojaM o0ydeHusl.

®du3uka Kak Hayka O HambOojee OOUIMX 3aKOHAX MPUPOJIbI, BBICTyHas B
KayecTBE y4eOHOIro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIaJ B CUCTEMY
3HaHUU 00 okpyxaromeM mupe. [IIKonbHbII Kype U3UKH - CUCTEMOOOpa3yIOLIHiA
JUIS €CTECTBEHHO-HAaYUHbIX YYEOHBIX MPEIMETOB, OCKOJIbKY (PU3MUECKUE 3aKOHbI
JeXaT B OCHOBE TMPOIIECCOB M SBJICHUM, H3y4aeMbIX XHMHEH, Ouosiorue,
dbuszuyeckoir reorpadueit u  actpoHomuen. Hcmonp3oBaHME W AKTHBHOE
OpUMEHEHUE  (PU3NYECKUX 3HAHUM  ONpeAeNseT XapakTep M pa3BHUTHE
pa3HOO00pa3HBIX TEXHOJOTUI B chepe IHEPreTUKH, TPAHCIIOPTA, OCBOEHHUSI KOCMOCA,
IIOJIy4Y€HUs] HOBBIX MAaTEpUAJIOB C 3aJaHHBIMU CBOWCTBAMHU U Jpyrux. M3ydenue
(U3MKM BHOCUT OCHOBHOW BKJIaJl B JOPMUPOBAHUE €CTECTBEHHOHAYYHON KapTHUHbI
Mupa olydaroumxcsa, B (OpMHUpOBaHHME YMEHHMH NPUMEHATHh HAYYHBIH METON
MO3HAHMSI IPU BBIIOJIHEHUU UMH Y4€OHBIX UCCIIEJOBAHUM.

B ocHoBy Kkypca ¢usuMku Uil YpOBHS CpeIHEro oOuero ooOpa3oBaHUs
MOJIOKEH psA  HUAEH, KOTOpPbIE MOXHO pAacCMaTpuBaTh KakK IPUHLHUIBI €T0
IIOCTPOCHHS.

Hoea yenocmunocmu. B COOTBETCTBHUM C HEW KypC SBISETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX Pa3fesioB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (PU3HKHU.



Hoes cenepanusayuu. B cOOTBETCTBUM C HeW MmaTepualn Kypca (U3NKU
o0beMHEH BOKpPYr (U3MYECKUX Teopuid. Bemymmm B Kypce SsBIsSETCS
dbopMHupoOBaHUE TPECTABICHUNH O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECCTBE U
noJie.

Hoes eymanumapusayuu. EE peanmzanusi TmpejnoyiaraeT HUCIOJIb30BaHUE
TYMaHUTapHOTO MOTEHIHada (U3MUECKON HAyKH, OCMBICIICHHUE CBS3M Pa3BUTHUS
(Gbu3HKYU ¢ pa3BUTHEM OOIIECTBA, 4 TAKXKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMHU
¥ DKOJIOTHYECKUMU TIpo0ieMamu.

Hoes  npuxnaonout  nHanpaenennocmu. Kypc ¢usuku  mpeamnosiaraer
3HaKOMCTBO C IIMPOKHM KPYTOM TE€XHHUYECKUX W TEXHOJOTHUYCCKUX TPUIIOKCHHMA
W3YYCHHBIX TEOPUI U 3aKOHOB.

Hoes »sxonoeuzayuu peanusyeTcss TOCPEJICTBOM BBEACHHUS AJIEMEHTOB
COJICp)KaHUsl, TOCBSIIEHHBIX OKOJOTMYECKAM TMpoOJIeMaM COBPEMEHHOCTH,
KOTOpBIC CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJOTHH, a TaKkKe OOCYKICHUS
po6JieM palOHAIBHOTO MPUPOIOOIB30BAHUS U HKOJIOTHYECKOM 0€301acHOCTH.

Crep>XHEBBIMH dJIEMEHTaMU Kypca (U3MKKM Ha ypPOBHE CPEIHEro OOIIero
oOpa3oBaHusl SBIAIOTCS (pu3uueckue Teopuu ((hopMupoBaHHE MPEACTABICHUHA O
CTPYKType MOCTPOCHUS (PU3NYECKOW TEOpHUH, POiu (yHIaMEHTAIbHBIX 3aKOHOB H
OPUHIIMIIOB B COBPEMEHHBIX  TPEJCTABICHUSX O TMPUPOJE, TpaHUIAX
NPUMEHUMOCTH TEOpPUM, /I OINHMCAHHMS €CTECTBEHHO-HAYYHBIX SIBIICHUU U
MIPOIIECCOB).

CucTeMHO-ACSITENFHOCTHBIN TOAX0 B Kypce (PU3MKH peannu3yercst Mpexe
BCEro 3a CU€T OpraHM3allMM SKCIEPUMEHTAIBLHOW JEeSTENbHOCTH O0YYaroIIuXCsl.
Jlsist 6a30BOr0 ypoBHS Kypca (PU3UKH - 3TO UCIIOJIH30BAHUE CUCTEMBI (DPOHTAIIBHBIX
KPaTKOBPEMEHHBIX YKCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPBIC B MPOTPAMME
no Qgu3uke oObEAMHEHBI B OOMIMI CIHMCOK YYEHHYECKHUX MNPAKTUYECKUX PpPadoT.
Boinenenrie B ykazaHHOM TiepedHE JIaOOpaTOPHBIX PAOOT, TPOBOIUMBIX IS
KOHTPOJIS U OLIEHKH, OCYIIECTBISIETCS YYaCTHUKaMH 00pa3oBaTeNbHOTO IMpoIlecca
UCXOMsI U3 OCOOCHHOCTEW TIIAaHUPOBAHUS W OCHalleHWs kabunera Qusuku. [Ipu
3TOM oOecreynBaeTCsl OBNAJACHHE OOYyYarOIIMMUCA YMEHHUSIMH TPOBOJUTH
KOCBEHHBIE HW3MEPCHHUS, HCCIEOBAHUS 3aBUCUMOCTEH (PU3NUYECKHX BEIWYUH U
MIOCTAHOBKY OIIBITOB 110 TPOBEPKE MPE/II0KEHHBIX THIIOTE3.

Bonbiioe BHUMaHHUE YACTSETCS PEIICHUIO PACUETHRIX M KAUECTBEHHBIX 3a71ad.
[Tpu 3TOM 117151 pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4U C SIBHO 3aJaHHON
dbuznueckoli MOJENbI0, TO3BOJISIIONIUME TMPUMEHATh W3YYCHHBIC 3aKOHBI W
3aKOHOMEPHOCTH KakK W3 OJHOTO pasliesia Kypca, TaK U HHTETPUPYsS 3HAHUS W3
pasHbIX pa3aenoB. [ KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3a/laHus Ha
00bsSICHEHHE MpOTEeKaHUs (PU3MYECKUX SIBJICHUNW M TPOLIECCOB B OKpPYXKaOIIEH
KU3HH, TpeOyromue BbIOOpa (HU3UYECKON MOJETN IS CUTyallud TPAKTHUKO-
OPUEHTHUPOBAHHOTO XapaKTepa.



B cootBerctBuu ¢ TpeboBanusimu GI'OC COO k MatepuaibHOTEXHUUECKOMY
oOecrieyeHuto ydyeOHOro mnponecca 0a30BbI YpOBEHb Kypca (DU3MKH Ha YPOBHE
cpeaHero oOmiero o0pa3oBaHUsl JODKEH HU3ydaTbCsd B YCIOBHUSX MPEIMETHOTO
KaOuHeTa (UMK WM B YCJIOBHUSIX WHTEIPUPOBAHHOTO KaOMHETa MPEAMETOB
€CTECTBEHHO-HAYYHOI0 IMKJIa. B kabuHere QU3UKU JOHKHO OBITH HEOOXOAMMOE
nabopaTopHOoe O0OpYJOBAaHMUE ISl BBIMOJHEHUS YKA3aHHBIX B IpOrpaMMe IO
¢u3MKe yUeHUYECKUX MPAKTUYECKUX PadOT U JEMOHCTPALMOHHOE 000pyA0BaHuE.

JlemoHCTpaninoHHoe oOopyaoBanue (popmMupyercs B COOTBETCTBHUU C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH H  00ECNedMBaeT MOCTAHOBKY
NEPEUYNCIIEHHBIX B TMporpaMMme Mo (HU3MKe KIIOYEBBIX JIEMOHCTpAMid JJis
UCCIICJIOBAHMUSI ~ M3Y4YaeMbIX  SIBJICHUH W  MPOILECCOB, OMIMPUYECKHX U
(byHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHECHHM.

JlaGopaTtopHoe 00OpyIOBaHHE [UIsI YYCHHUECKHUX TMPAKTHUECKUX padoT
dopmupyeTcss B BUJE TEMaTHYECKHX KOMIUIEKTOB M o0OecredynBaeTcs B pacyére
OJIHOTO KOMIUIEKTa Ha JABYX oOydaromuxcs. TeMaTH4eCKHEe KOMILIEKTHI
7abopaToOpHOTO O0OpPYJOBaHUS JOJKHBI OBITh IOCTPOCHBI Ha KOMIUIEKCHOM
UCTIOJIb30BAaHUHM AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIIBHBIX CUCTEM B BHJIE HU(POBBIX JabOpaTOpuil.

OCHOBHBIMU 1IEJIIMU U3Yy4€HUS (PU3UKHU B OOIIEM 00pa30BaHUU SBIISIIOTCS:

- (¢opMupoBaHHE HHTEpECa U CTPEMJICHUS OOY4YarOUIUXCS K HAy4YHOMY
VU3YUYECHUIO NPUPOJBI, Pa3BUTHE HX HHTEIUIEKTYAJIbHBIX W TBOPUYECKHUX

CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHU O HAyYHOM METOJIe MO3HaHUs U (POpMUpPOBAHUE
MCCIIEOBATEIBCKOT0 OTHOLIEHUS K OKPYKAOIIUM SIBIICHUSIM;

- (hopMHpPOBAHME HAYYHOIO MHUPOBO33PEHHUS KAK pe3yjbTaTa U3yYEHUsI OCHOB
CTpOEHHUA MaTepuu U GyHAAMEHTAIbHBIX 3aKOHOB (DU3UKU;

- (OpMHpPOBAaHME yMEHUH OOBACHATH SBIEHUS C  HCIOJIb30BAHUEM
($u3MUECKUX 3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

- (opMupoBaHUE NPEACTABICHUN O POJIM (PUIUKU IS Pa3BUTUS APYTUX

€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTmkeHne 3TUX 1eseld 0OecreynBaeTCsl pPelIeHueM CIEeIyIoMMX 3a1ady B

npouecce U3y4eHus Kypca GU3MKH Ha yPOBHE CPEAHET0 0011ero o0pa3oBaHus:

- IpUOOpPETEeHHE CUCTEMBI 3HAHUM 00 00X (PU3UUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHUAX, BKIIOYAs MEXaHUKY, MOJEKYISpHYIO (HU3UKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPO(PU3UKY;

- opmMupoBaHHME YMEHUH NPUMEHATH TEOPETUYECKHE 3HAHUS s
0oOBsICHEHHUS (UBMYECKUX SBICHUM B TPUPOAE U I MPUHATHS
IIPAaKTUYECKUX PEIICHUM B IOBCEHEBHOM KU3HU;



« OCBOGHHE CIIOCOOOB PEIICHHs] pa3IMYHBIX 3aJady C SBHO 3a/JaHHOMU
(¢u3nueckorl MOJENblo, 3aJad, IMOAPa3yMEBAIOLIUX CaMOCTOATEIbHOE
co3nanue GU3NIECKOU MOJCIH, aJIeKBATHON yCIIOBUSM 3aa4H;

+ TOHMMaHHE (QU3NYECKUX OCHOB M TMPHUHIUIIOB JEUCTBUS TEXHUUYECKHX
YCTPOMCTB ¥ TEXHOJIOTMYECKHUX MPOIIECCOB, UX BIUSHUSI HA OKPYKAIOILLYIO
cpeay;

+ OBJIQJICHUE METOJAMH CaMOCTOSITEJIBHOTO IUIAHHUPOBAHUS U TMPOBEICHUS
¢u3MUecKnX JKCHEPUMEHTOB, aHAIM3a W HMHTEPIpETaluu WHOOPMAIIIH,
OTpeIeIeHHs JOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

- CO3/IaHME€ YCIIOBUW JI Pa3BUTUS YMEHHI MPOEKTHO-UCCIEA0BATENbCKOM,
TBOPYECKOM JIEATEIBHOCTH.

Ha wusyuenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CpPEIHEro OOIIEro
oOpazoBanus otBoauTcs 136 yacos: B 10 kinacce - 68 yacoB (2 yaca B He/Iel0), B
11 xnacce - 68 yacoB (2 yaca B HEJIEIIO).

[Ipenmaraempiii B mporpamme 1o (u3uKe MepeueHb JTa0OpPaTOPHBIX W
MPAKTUYECKUX PAOOT SBIAECTCS PEKOMEHJIOBAHHBIM, VYHMTENb JI€JaeT BHIOOD
MPOBEJICHUS J1TA0OpAaTOPHBIX PabOT M OMNBITOB C YUYETOM WHIWBUAYJTbHBIX
0COOEHHOCTEH 00yYarOImMnXCS.



COAEPKAHUE OBYUEHUA
10 KJIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT' O MIO3HAHUSA

®usuka - Hayka O mnpupone. HayuHble METOABI MO3HAHUS OKPYKAKOLIETO
mupa. Ponp dkcnmepumMeHTa W TEOpUM B IIPOLIECCE IIO3HAHUSA IPUPOABI.
OKCHepUMEHT B (PU3HKE.

MopenupoBanue (QU3WYECKUX SBJICHUN M IpolieccoB. HaydHble THUMOTE3bI.
®dusnyeckrue 3aKOHbl U TEOpUHU. ['paHUIBI TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
IIpyHIMI COOTBETCTBHSI.

Ponp u mecto ¢usuku B (HOpMHPOBAHUU COBPEMEHHOW HAYYHOW KapTHUHBI
MHpA, B IPAKTUYECKON NEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHanmoroBele W TU(PPOBBIE U3MEPUTEIBHBIE TPHUOOPHI, KOMITBIOTEPHBIE
JATYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuueckoe naBuxkeHHe. OTHOCHUTENBHOCTh MEXaHHYECKOI'O JBIKCHMUSI.
Cucrema orcué€ra. Tpaekropus.

[lepemelienne, CKOpOCTh (CpeAHsii CKOPOCTb, MIHOBEHHAas CKOPOCTb) M
YCKOPEHHUE MATEpHAIbHOM TOYKH, MX MPOEKIMH HA OCH CHUCTEMbl KOOpJWHAT.
CrioxxeHue nepeMenIeHnil U CJI0KEHUE CKOPOCTEM.

PaBHOMEpHOE U PABHOYCKOPEHHOE MNpPsSMOJUHEWHOE ABMXKeHue. I'paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUs, NyTH H [EPEMEIICHUS
MaTepUaTIbHON TOYKUA OT BPEMEHH.

CBoOogHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaICHHUSI.

KpuBonmnaennoe  aBrmkeHue. J[BHKEHHME  MATEpPUAIBHOM  TOYKH IO
OKPY>KHOCTH C IOCTOSTHHOM IO MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEMHAS
ckopoctk. [lepuon u yacrora obpamienus. LleHTpocTpeMuTebHOE YCKOPEHHUE.

TexHuyeckre YCTpOHCTBA M MPAKTUUECKOE TMPUMEHEHHE: CIUJIOMETD,
JIBUKEHHUE CHAPSIO0B, IIEMTHBIE U PEMEHHBIE TIepeIayun.

Jlemoncmpayuu

Mogenb cucTemMbl OTCUETA, WILIFOCTpAUUs KUHEMATUYECKUX XAPaKTEPUCTUK
JIBUKCHUSL.

[IpeoOpazoBanue ABUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmionenne nBukeHus Ttena, OpOLIEHHOTO IMOJ YrjoM K TOPU30HTY H
TOPU30HTAIBHO.

N3mepenune yckopeHusi CBOOOTHOTO MaICHMUS.



Hanpagnenune ckopocTy pu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnvie padonul

N3ydyeHne HEpaBHOMEPHOIO ABHUKEHUSA C LEIbI) ONPEACICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLICHUS MEXAY IMyTAMH, MOPOUACHHBIMH TEJIOM 3a
MOCJICIOBATEIbHBIE PABHBIE MPOMEXKYTKM BPEMEHM IMPHU PABHOYCKOPEHHOM
JIBUKCHUHU C HAYAJIbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS [IapUKa B BI3KOU KHIKOCTH.

N3yuenne nBuxeHus Telia, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutensHOCTH  l'ammiies.  IlepBeii  3axkoH  HbrotoHa.
NHepunalibHbIE CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuu cui. Bropoi 3akoH HeroToHa
JUIS. MAaTEPUAIbHOU TOUKU. TpeTnii 3akoH HbloTOHA 111 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro TtsaroteHus. Cuna Tsokectd. llepBas kocMuueckas
CKOPOCTb.

Cuia ynipyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunbl TpeHus (mokosi, CKobxkeHus, kauenus). Cuna tperus. Cyxoe
TpeHue. Cuna TpeHHUs CKOJIBKEHUS U cuia TpeHus nokos. Koadduuuent tpenus.
Cuita conpOTUBIIEHUS IPU IBUXKEHUU TEJIA B dKUJKOCTH HWIIN Ta3e.

[TocTtynarenbHOE U BpalaTeabHOE JBIKEHUE a0COMIOTHO TBEPAOTO Tea.

MOMEHT CHIIBI OTHOCUTEIBHO oOcHu BpameHus. [liedo cunbl. YcnoBug
paBHOBECHUS TBEPIOIO TEA.

TexHuyeckre yCTpONCTBA M MPAKTUYECKOE IPUMEHEHHUE: MOAIINITHUKH,
JBH)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu

SBneHne nHEpUUM.

CpaBHEHUE MacC B3aUMOACHCTBYIOIINX TEI.

Bropoii 3axkoH Herotona.

N3mepenne cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIHH.

HesecomocTte. Bec Tena npu yCKOPEHHOM MOIBEME U TIAJICHUN.

CpaBHEeHUME CHII TPEHUS MMOKOS, KAUEHUS U CKOJIbKCHUS.

YcnoBust paBHOBeCHs TBEPAOro Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabomul

N3ydenne nBuxeHus Opycka 1Mo HaKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIMX B MPYXHUHE U
PE3MHOBOM 00pa3sIie, oT ux aedopMarmu.

UccnenoBanne ycloBUM paBHOBECHsS TBEPAOTO TeENa, HMEKOLIETO OCh



BpalleHUS.

Tema 3. 3akonwvl coxpaneHus 6 MexaHuKe

Nmnynbec maTepuanbHON TOUYKHM (Tena), CHUCTEMbl MaTE€pUalbHBIX TOYEK.
NMnynbc cuiibl U MU3MEHEHHE HMITYJbCa Tella. 3aKOH COXPAHEHHS UMITYJIbCA.
PeakTuBHOE IBMIKECHHUE.

Pabota cusnbl. MOIIIHOCTD CHUJTBI.

Kunernueckass sHeprus MaTepHalbHOW TOYKH. TeopemMa 00 W3MEHEHUH
KUHETUYECKOU SHEPTHUH.

[ToTeHunanbHas SHEPrusl. [ToTenunanbHas SHEPTUs yIpyro
nedhopMUpOBaHHON NPy UHBI. [loTeHIIMAbHAS SHEPTUs Teaa BOJU3U MOBEPXHOCTH
3emun.

[loTeHUManbHBIE W HENOTEHUMUAJbHBIE  CHJIBI. Csi3p  paboThI
HEMOTEHIMAIBHBIX CHJI C U3MEHEHHEM MEXaHWYeCKOW HSHEPrHMM CHUCTEMbI Tell.
3aKOH COXpaHEHUs MEXaHUYECKON SHEPIHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHSI.

TexHuyeckre ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: BOAOMET, KOMED,
MPY>KUHHBIN MTUCTOJIET, IBHKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTrBHOE IBUXEHUE.

[lepexoa NOTEeHMATILHON YHEPTUU B KHHETUUECKYIO U OOpaTHO.

Yuenuuecxuii sxcnepumenm, nabopamopnule pabomol

N3yuenue aOCOMOTHO HEYIPYroro yjaapa C MOMOIIbIO JBYX OJWHAKOBBIX
HUTSIHBIX MAsITHUKOB.

UccnenoBanue cBs3u pabOTHl CHUJIBI ¢ U3MEHEHHUEM MEXaHUUYECKON IHEPTUH
TeJla Ha MMPUMEPE PACTSHKEHUST PE3UHOBOTO KTy Ta.

Paznen 3. MoviekyasipHas pu3suka 1 TEpMOAMHAMMKA

Tema 1. Ocro6bl MOAEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE ITOJOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPUU M HX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBwxkenue. Huddysus. Xapaktep IBHXKEHUS WU
B3aUMOJICHMCTBUS YaCTHUI[ BEIIECTBA. MOJENM CTPOCHUS Ta30B, XUIAKOCTEH H
TBEPABIX TEJ U 00BICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojieiei. Macca u
pa3mepsl Mosekysl. KonunyecTBo BemectBa. [locTosiHHas ABoraapo.

TermoBoe paBHoBecue. Temmeparypa u e€ usmepenue. lllkana temneparyp
Llenbcus.

Mopnens naeanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYISIPHOKUHETUYECKON
TEOpUU HUJCAIbHOTO Tra3a. AOCOIIOTHas TeMmIeparypa Kak Mepa cpenHei
KMHETUYECKOW DHEPIHM TEIUIOBOIO IBWKEHMS dacTull rasa. Illkana temmeparyp
KenbBuHa. l'a3oBble 3akoHbl. YpaBHeHue MeHnneneeBa-Knanelpona. 3akoH



HNansToHa. WM3ompoiiecChl B HJEabHOM Ta3e C TMOCTOSIHHBIM KOJMYECTBOM
BelecTBa. ['paduueckoe MpeacTaBICHHE HW30MPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckre yCTpoHCTBA M NPAKTUYECKOE NPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jemoncmpayuu

OnbITHl, OKa3bIBAIOIINE JTUCKPETHOE CTPOCHHME BemlecTBa, (Qororpadun
MOJIEKYJI OPTaHUYECKUX COECTMHEHUIA.

OnpIThl 10 U PY3UN KUAKOCTEN U ra30B.

Mopenb OpOyHOBCKOTO JABUKEHUS.

Mogens onsita llTepHa.

OnbITHI, JIOKa3bIBAIOIIIHE CYyILIECTBOBAHUE MEXKMOJIEKYJIISIPHOTO
B3aUMOJEUCTBUSL.

Mopens, niumrocTpupyromias Ipupoay AaBICHHS ra3a Ha CTEHKU COCY/a.

OnbIThl, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHUS HJCAIBHOTO rasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopnsle pabonivl

Onpenenenne Macchbl BO3/lyXa B KJIACCHOM KOMHAT€ Ha OCHOBE W3MEpPEHHI
00BEMa KOMHATHI, TaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY NapaMeTpaMH COCTOSIHUS Pa3pe:KEHHOTO
rasa.

Tema 2. Ocnosvl mepmooOuHaMuKuU

TepMoanHamuueckas CUCTEMA. BHYTpEHHsASI SHEpPrusi TEPMOJAMHAMHYECKOU
CUCTEMBI U criocoObl e€ u3MeHnenus. KomuuectBo TemnoTsl U pabota. BHyTpeHHss
SHEPIrusi  OJHOATOMHOIO  MJEaJlbHOro  raza.  Buael  Temionepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TyYeHUE. Y JeibHas TEIIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH NpH TEIIONEepeIaye.

[lonsitue 006 amumabatHOM Tiporiecce. llepBhiif 3aKOH TEPMOJIWHAMMKHU.
[IpuMeHeHue MmepBOro 3akoHa TEPMOJAMHAMHUKH K u3ompoleccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoauHamuki. HeoOpaTtuMocTh MPpoIeccoB B MPUPO/IE.

TennoBele  mammHbl.  [IpuHOUIBL ~ ACHCTBHS ~ TEIUVIOBBIX  MAIIHH.
[IpeoOpazoBanusi SHeprurM B TeIUIOBBIX MamuHax. Kosdduiument noae3Horo
nevictBus teruioBoi MamuHbl. [lukn KapHo u ero kodpuIMEHT MOJIE3HOrOo
JENUCTBUS. DKOJIIOTHYECKHE TPOOIEMBI TEMI03HEPTETUKH.

TexHuyeckne yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHE: JIBUTATEllb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIHHUK, KOHJAUITUOHED.

Jemoncmpayuu

3meHeHnne BHYTpPEHHEH SHEPrUM Tela MPU COBEPIICHHH pPabOThI: BBUIET
npoOKu W3 OYyTBHUIKA TOJ JACMCTBHEM CXKATOrO BO3[yXa, HarpeBanue s¢upa B



JATYHHOU TpyOKe MyTEM TpeHHsl (BUIECOAEMOHCTPALINS).

N3MmeHeHne BHyTpeHHEN SHEpruu (TeMIiepaTyphbl) Tea Ipu Terionepenaaye.

OnpiT 1m0 aguabaTHOMY pAaCHIUPEHHIO BO3AyXa (ONBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoi TypOUHBI, IBUTATENsi BHYTPEHHETO CrOPaHUs, PEaKTUBHOTO
JIBUTATETIS.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3mepeHne yaenbHOl TENI0EMKOCTH.

Tema 3. Acpecammusie cocmoanus eeujecmea. Dazoevie nepexoovl

[TapooOpazoBanue u koHjeHcauus. VMcnapenue u xuneHue. AOCONIOTHAS U
OTHOCUTEJIbHAsA BJIAXKHOCTh BO31ayxa. HacelieHHbIM map. YaenbHas TeEIUIOTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS OT JaBICHUS.

TBépnoe Teno. Kpucramnuueckue u amopdusie Tena. AHU30TPOIUS CBOWCTB
kpuctamioB. Kuakue kpucrtamibl. CoBpeMeHHble MaTepuaibl. [lnaBneHue wu
KpucTayum3anus. Y aeinbHas Teriora miasieHus. Cyonumanms.

VYpaBHeHUe TEII0BOro OanaHca.

TexHudyeckre yCTpOHCTBA M TMPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJOPUMETP, TEXHOJIOTMU TOJYYEHUsI COBPEMEHHBIX MaTepualoB, B
TOM YHUCJIE HAHOMATEpPUaIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoliCTBa HACBIIIEHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

Hab6nronenue HarpeBanus U MaBJIeHUs] KPUCTAUNIMYECKOTO BEIIECTBA.

JleMoHCTpanust KpUCTAIUIOB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padonul

N3MepeHne OTHOCUTENBHON BIAXKHOCTH BO3yXa.

Paznen 4. DaekrpoauHamMuka

Tema 1. Inekmpocmamuka

OnekTpu3auus Tell. OIEKTpUYecKuMid 3apsn. JlBa BHlla 3IEKTPUUYECKHUX
3apsaaoB. [IpOBOJHMKH, OUAIEKTPUKU M MOJYIMPOBOJHHUKUA. 3aKOH COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsiioB. 3akoH Kynona. ToueuyHslil 351eKTpUUeCcKUil 3apsi.
Onektpuueckoe 1none. Hanpspk€HHOCTh  anekTpuyeckoro noiia.  [IpuHmun
CYIIEPIO3ULIAN DBIIEKTPUYECKUX MOJEH. JIMHUM HaANpsKEHHOCTU JJIEKTPUUECKOTO
TIOJIS.

PaGota cui snexrpocraruueckoro moisi. [lorennuan. Pa3HocTh MOTEHIIMATIOB.
[IpoBOAHUKN W [UPJIEKTPUKUA B BJIEKTPOCTATUYECKOM Tone. Jludnekrpuyeckas
MIPOHUILIAEMOCTb.



DNeKTpoEMKOCTh. KoHieHcaTop. DIEKTPOEMKOCTD IUIOCKOTO KOHAEHCATOPA.
DHEpPrus 3apsSKEHHOT0 KOHAEHCATOPA.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: DIIEKTPOCKOI,
AIEKTPOMETpP, DJIEKTPOCTATUYECKAs] 3allluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOpP, KOIUPOBAJIBHBIN allapar, CTPYUHBIN IIPUHTED.

Jemoncmpayuu

Y CTpOUCTBO M MPUHIMII IEUCTBHS AIEKTPOMETPA.

B3anmoneiicTBue Ha3IEKTPU30BAHHBIX TEN.

DIIEKTPUUECKOE TOJIE 3aPSKEHHBIX TEJL.

IIpoBOIHUKH B 3IEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuuecKas 3amuTa.

JIMPNEKTPUKH B 3IEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IJIOCKOTO KOHJEHCATOpa OT IUIOLIAIH
IJIACTUH, PACCTOSHUS MEXAY HUMH U JIUAJIEKTPUUYECKOW NPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3Mepenue 3meKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Illocmoannwtii 31ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DONEeKTPUYECKUA TOK. YCIOBUSI CYIIECTBOBAHMS 3JIEKTPUUYECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsixenne. 3akon OMa 114 ydacTka LEeTu.

DIIEKTPUUYECKOE COMPOTUBJIEHUE. Y IEIBHOE COMTPOTUBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, MapaIEILHOE, CMEIIIAHHOE COCIMHEHUE MPOBOJHUKOB.
Pabota anexkTpruyueckoro Toka. 3akoH J[xoynsa-Jlenna. Mo1HoCTh

AIEKTPUYECKOTO TOKA.

DIIEKTPOABIKYIIAS. CUJIAa U BHYTPEHHEE COIPOTHMBIICHUE HCTOYHHUKA TOKA.
3akoH Oma 114 OJHOM (3aMKHYTO#) 35ieKTprueckoi nenu. KopoTkoe 3aMbIkaHueE.

ONEeKTpOHHAsT  MPOBOJUMOCTb  TBEPIBIX  METALIOB.  3aBUCHUMOCTH
CONPOTHUBIICHUS METAJIJIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMe. CBOMCTBA ANEKTPOHHBIX ITYYKOB.

[TomynpoBOIHUKH. CoOcTBeHHas 151 IIPUMECHAas MIPOBOJIUMOCTD
MoJIynpoBOJHUKOB. CBoMcTBa p-n-niepexoaa. [1omynpoBoIHUKOBBIE TPUOOPHI.

ONEeKTpUYECKHA TOK B  pacTBOpax M  paciulaBaXx  JJIEKTPOJIUTOB.
DIEKTPOIUTHYECKAS JUCCOUUALNS. DIEKTPOIIH3.

ONeKTpuueCKUu TOK B razax. CaMOCTOSTEIbHBIM M HECAMOCTOSITEIbHBIN
pazpsan. Monnus. [lnazma.

TexHuuecknue YyCTpPOMCTBA M IMPAKTUYECKOE MPUMEHECHHUE: aMIIEPMETD,
BOJBTMETP, pEOCTaT, HCTOYHUKU TOKa, OHJIEKTPOHArpeBaTeIbHbIE MPUOOPHI,
AIEKTPOOCBETUTENBHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BaKYYMHBIN MO/,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYIPOBOAHUKOBBIN TUO/, TalbBaHUKA.



Jlemoncmpayuu

N3mepeHne CUitbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COIPOTHUBJICHUS LWIMHIPUYECKUX NPOBOJHUKOB OT JUIMHBI,
IUIOIIAH MONIEPEYHOr0 CEUYEHUs U MaTepuaa.

CmMemaHHOe COeTMHEHUE ITPOBOAHUKOB.

[IpsmMoe wm3MepeHue DIEKTPOABWKYLIEH Ccuibl. KOpoTkoe 3ambIKaHMe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb COITPOTHUBIICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JEKTPOITUTOB.

HckpoBoii paspsa M IPOBOJAUMOCTD BO3yXA.

OOHOCTOPOHHSSI MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydeHne cMemaHHOIO0 COEUHEHUS PE3UCTOPOB.

N3mepeHne aneKTpOABMKYIIEH CHIIBI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
COIIPOTHUBIICHUS.

Habmroienue snexrponusa.

MexnpeaMeTHbie CBA3H

N3yuenue xypca ¢usuku 6azoBoro ypoBHa B 10 kiacce oCyHIECTBISETCS C
y4E€TOM COJEpKATEIbHBIX MEKIIPEAMETHBIX CBS3€M € KypcamMu MaTeMaTHKH,
Ouonorun, XMMHUH, reorpauu U TEXHOJIOTUH.

Meowxcnpeomemnvle nouamus, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUA: SBJICHHE, HAay4HbId (aKT, ruUnoresa, (puanyeckas BeIWYMHA, 3AKOH,
Teopusi, HaOIIOAeHHE, FIKCIIEPUMEHT, MOJICITUPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelnieHue CUCTEMbl YpaBHEHUH, TUHEHHAsS (QyHKIIHS,
napabona, runepOona, ux rpaukd U CBOMCTBA, TPUTOHOMETPUYECKUE (YHKIIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX IIPOCKLIMK HA OCH KOOPJMHAT, CI0KEHUE BEKTOPOB.

Buonocus: mexaHnnyeckoe NBUKEHHME B KMBOW mpupoje, nudpdysus, ocMoc,
TEMJI000MEH >KMBBIX OPraHU3MOB (BU[bI TEIJIONEpPENadyH, TEIJIOBOE PAaBHOBECHE),
AIEKTPUYECKUE SBJICHUS B )KUBOU IIPUPOJIE.

Xumus: TACKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAsA MAcCCa, TEIJIOBBIE CBOWCTBA TBEPBIX TEJ, )KUJIKOCTEH U Ia30B,
ANEKTPUYECKUE  CBOMCTBA  METAJUIOB,  AJIEKTPOIMTHYECKAS  IHUCCOLHALIMS,
raJIbBaHHKA.

I'eoepaghus: BIaxXHOCTb BO3/1yXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonozus: npeoOpazoBaHUE JBUKEHUN C MCIOJNb30BAaHMEM MEXaHU3MOB,
Y4ET TpEeHUs B TEXHHKE, IOJIIUITHUKM, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET U JApPYIHE), JABUTATEIb BHYTPEHHETO
CropaHusi, mapoBasi TypOHHa, ObITOBOI XOJOJWIBHUK, KOHIULIMOHEP, TEXHOJIOTHU
IOJIYYEHUS] COBPEMEHHBIX MAaTEpPUAIIOB, B TOM YHCJIE HAHOMATEPUAIOB, U



HAaHOTEXHOJIOTMH, JJIEKTPOCTaTHUYECKas 3allliTa, 3a3eMJICHHE >3JIEKTPOIpHOOpOB,
KCEPOKC, CTPYWVHBIN IIPUHTED, DIIEKTPOHArPEBATEIbHBIE puOOPBHI,
AJIEKTPOOCBETUTEINIbHBIE TPUOOPHI, TaIbBaHUKA.

11 KJIACC

Pa3znen 4. JiekTpoauHaMuKa

Tema 3. Macnummnoe none. IneKmpomazHUmMHAs UHOYKUUA

[TocrostHHble  MarHuTBL.  B3anMoAeNMCTBHE  NOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mnone. Bekrop MarHutHOW wWHAYKUMU. [IpUHIMO Cyneprno3uinuu
MAarHATHBIX TOJNE€W. JIMHMM MarHUTHOM WMHAyKUMW. KapTuHa JIWHHUI MarHUTHOMN
VHIYKIWAH MOJISI TOCTOSSHHBIX MAarHUTOB.

MarnutHoe moJie MNPOBOAHHKA C TOKOM. KapTwHa JMHHUN WHIYKIUHA
MAarHuTHOTO TMOJS AJMHHOTO MPSMOro MPOBOAHUKA W 3aMKHYTOTO KOJBLEBOTO
MPOBOJIHKMKA, KaTylIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaelcTBrue mpoBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHHE.

Cuia JlopeHua, e€ MOayJib U HampaBieHUe. [[BrkeHue 3apsiKEHHON YaCTUIIbI
B OJTHOPOJTHOM MarHUTHOM moJje. Pabota cuisl JlopeHa.

SIBeHne ANEeKTPOMAarHWUTHOW MHAYyKOMH. [IOTOK BEkTOpa MarHUTHOM
UHIYKIUU. OJNEKTPOABUXKYIIAs Cuila WHAYKIUMUA. 3aKOH 3JIEKTPOMArHUTHOMN
uHaykuuu @apanes.

BuxpeBoe »snekTpuueckoe mose. ODICKTPOABMKYILAS CUla HWHIYKIUMUA B
MIPOBOJTHHUKE, IBUKYIIEMCS TTOCTYIATEIIBHO B OJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHaykTUBHOCTh.  fIBJI€HME CaMOMHIYKLUHMH. OJEKTPOABMXKYIIAs  Ccuia
CaMOMHIYKIIHH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DIEKTPOMArHUTHOE MOJIE.

TexHuyeckne yCTpOWCTBA H NPAKTUYECKOE MPUMEHEHHUE: TIOCTOSHHbBIC
MAarHuThl, JJEKTPOMArHuThl, 3JEKTPOJBUTATENb, YCKOPUTEIHU 3JIEMEHTAPHBIX
YaCTHUIL], UHIYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TIOJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TTOJISL.

B3aumoperictBre n1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JeiictBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBiieHME AITEKTPOMArHUTHON UHTYKIWH.



[IpaBuno Jlenua.

3aBUCUMOCTh 3JIEKTPOABMKYILIEH CUJIbI MHAYKLIHWH OT CKOPOCTH WU3MEHEHUSA
MariuTHOTO IIOTOKA.

SIBrIeHME CAaMOMHTYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTrO MOJIsL KATYIIKH C TOKOM.

HccnenoBanue neicTBUSA NOCTOSHHOIO MAarHMTa Ha paMKy C TOKOM.

HccnenoBanue sBICHUA 3JIEKTPOMArHUTHON MHIYKIIHH.

Pasnen S. Kosie0anusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKMPOMAHUNHbBLE KOJ1€DAHUA

KonebarenprHast  cuctrema. CBoOOAHBIE  MEXAaHHYECKHE  KOJIEOAHUS.
['apmonunyeckue konebanus. Ilepuon, yactora, ammuTyaa U ¢asza KoieOaHUM.
IIpyxnHHBIN MasTHUK. MareMaTU4eCKUl MAasTHUK. YpPAaBHEHUE TapMOHHUYECKHX
kosebanuii. [IpeBparenue sHepruu Npyu rapMOHUYECKUX KOJICOAHUSIX.

KonebarenbHbiit koHTYp. CBOOOJHBIC SJEKTPOMATHUTHBIC KOJICOAHUS B
UJCATBHOM KOJIEOATEIbHOM KOHTYpE. AHAJIOrUS MEXKIy MEXaHUYECKUMHU U
AJIEKTpOMAarHuTHbIMU KoseOanusimu. @opmyna Tomcona. 3akoH coxpaHEHUs
HHEPTUU B UJI€ATHLHOM KOJIeOATEIIbHOM KOHTYDE.

[IpencraBnenne o 3aryxarouux KoneOaHusX. BeIHyJIeHHbIE MEXaHUYECKUE
KoseOanus. Pezonanc. BeIHYKIE€HHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHMS.

[Tepemennbiii  ToOk. CHHYyCOMIANbHBIA MEPEMEHHBIM TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKa. AMIUINTYJTHOE€ W JEHUCTBYIOUIEE 3HAYEHHE CHUJIbI TOKa M
HaIpsHKEHUS.

Tpancdopmarop. IIponszBoacTBo, nepenaya U MOTpedICHUE IINEKTPUUECKOM
DHEPruu. DKOJIOTMYECKUE PUCKH IPH IPOU3BOJACTBE AEKTposHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TIOBCETHEBHOM KU3HH.

TexHuuecKkne yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHUE: DIICKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JIMHUH 3JIEKTpOIepe1ay.

Jlemoncmpayuu

HccnenoBanre mnapamMeTpoB KosieOaTeabHON cuUcTeMbl (NPY>KUHHBIA WU
MaTeMaTUYECKU MASITHUK).

HaOnronenue 3aryxaromumx KojieOaHui.

HccnenoBanre CBOMCTB BRIHYXICHHBIX KOJIEOAHUIA.

Hab6mronenue pe3onanca.

CB0oOOIHBIE AIIEKTPOMAarHUTHBIE KOJIEOaHUSI.

OcuumiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA U HAIIPSDKEHUS! OT BPEMEHH) IS
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHanc mnpu mocnenoBaTEIbHOM COEAMHEHWHM PE3UCTOpa, KaTyLIKH
WHJYKTUBHOCTH M KOHJIEHCATOPA.



Mopenb IMHUY JIEKTPONEPENAYN.

Yuenuueckuii sxcnepumenm, nabopamopnvie padonul

HccnenoBanre 3aBUCUMOCTH MEPUOA MaJbIX KOJIeOaHUUM Tpy3a Ha HUTH OT
JUTMHBI HUTH U MaccChl Tpy3a.

HccnenoBanre nepeMEHHOI0 TOKa B LEMH U3 MTOCIEA0BATENBHO COETUHEHHBIX
KOHJIEHCATOpa, KaTYIIK! U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMAHUMHbIE GOIHbL

MexaHnueckue BOJIHBI, yciIoBHS pacrpocTpaneHus. Ilepuon. CkopocTb
paclpoCTpaHeHusT W JJIMHA BOJHBL [lomepedHble W MOPOJOJbHBIE BOJIHBI.
WNuTtepdepeHus u Auppakuus MEXaHUIECKUX BOJIH.

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

DIEKTPOMArHUTHBIE BOJIHBI. Y CJIOBHUSl U3JIYYEHUS 3JEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentanus BexktopoB E, B, V B anexkrpomarnutHoi BosiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaKCHHUE, MPEIOMIICHUE, MOoJisipu3anus, AUQpakius,
unTepdepenius. CKopocTh dJIEKTPOMATrHUTHBIX BOJIH.

[IIkana 3JI€KTPOMarHUTHBIX BOJH. [IpuMeHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI paguOCBA3U U TeNEBUACHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIBI.

TexHuyeckre yCTpOMCTBA W MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAJIbHbBIC
MHCTPYMEHTHI, YJbTPAa3BYKOBAas [IMArHOCTMKA B TEXHUKE W MEIUIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-neus.

Jlemoncmpayuu

OO0pazoBaHue U paclpoOCTPaHEHUE MTONEPEUHBIX U MTPOJIOTBHBIX BOJIH.

Kone06mromeecst Te10 Kak HCTOYHUK 3BYKa.

HabGnronenue orpaxeHus: ¥ NpeJoOMIICHHS] MEXaHUYECKHUX BOJIH.

Hab6mronenune uatepdepennnm u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOW PE30HAHC.

HaOnronenune CBs3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYJOM H
4acTOTOMN KoseOaHUM.

HccnenoBanre CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHue,
npesioMJIeHUE, MoJspu3anus, udpaKius, nHTephepeHIus.

Tema 3. Onmuxa

I'eomerpuueckass ontuka. lIpsMonnHENHOE pacnpoOCTpaHEHHWE CBETA B
ogHopoaHOU cpeae. JIydu cBera. ToyeuHblii HICTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OoTpaxkeHusi cBera. [locTpoenne nzoOpakeHuil B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBeta. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCONMIOTHBIN MOKa3aTeNb
npenomiieHus. [lonmHoe BHyTpeHHee oTpaxeHue. [IpenenbHbI yroa IOJHOIO
BHYTPEHHETO OTPaKECHHSI.



Hucnepcust ceeta. CinoxHbIi coctaB 6enoro cera. L{Ber.

ColOuparome ¥ pacceuBawmoniue JAuH3bL. ToHKas JsuH3a. DOKyCcHOE
pacCTOSIHME W ONTHYECKas Cuia TOHKOW JmMH3BL [locTpoenue wu3obOpaxeHUil B
coOMparoluX M pacceuBaronux JruH3ax. GopMmysna TOHKOW JIMH3BL. YBeITUYEHUE,
JaBacMOe€ JIMH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUUYECKON ONTUKH.

BonnoBass omntuka. Wutepdepennus cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBusi HaOMIOACHHS MAKCUMYMOB M MHUHUMYMOB B HHTEep(EepEeHIIHMOHHOM
KapTUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaknus cBeta. JudpakuuoHHas pemérka. YcClIoBUE HaOIIOJAEHUS
[NIABHBIX ~MAakCMMyMOB TIpUM  MaJICHUM MOHOXPOMAaTHYECKOTO CBE€Ta Ha
IUGPaKIUOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuueckne yCTpOWCTBA M MPAKTHYECKOE TMPUMEHEHUE: OYKH, JIyIa,
doToamnmapar, NPOSKIMOHHBIN ammapaT, MHKPOCKOI, TEJIECKON, BOJOKOHHAS
OITHKA, TUPPAKITUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsimonuHeiHOE pPacpOCTPAHEHUE, OTPAKEHHE W NPEJIOMIIEHHUE CBETA.
OnTuyeckue mpruodopHI.

[TonHOE BHyTpeHHEE OTpakeHue. Mozelb CBETOBOA.

UccnenoBanre CBONCTB M300paKEHUHN B JIMH3AX.

Mopenu MUKpOCKOIIa, TEJIECKOA.

Habmronenne natepdepeHnm cBera.

Habmronenune nudpakiuu ceera.

Habmronenue nucnepcuu cBera.

[TomyyeHnune cnekTpa ¢ TOMOILIBIO MTPU3MBL.

[Tomy4yenue cekTpa ¢ MOMOIIBIO JUGPAKIIUOHHON PEIIETKH.

Hab6nronenue nonsipu3aiuu CBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonvl

N3mepenune nokaszarens NpeioMIICHUS CTEKJIA.

UccnenoBanrie CBONCTB N300paKEHUH B JTMH3aX.

Hab6nronenue aucnepcuu cBera.

Pazgesn 6. OcHOBBI cIeIHAJIBbHONM TEOPUH OTHOCHTEJIbHOCTH
I'panunel  OpUMEHMMOCTH  KjaccMdyeckod — MexaHuku.  [loctynaTel
CIEHUAIBHOW TEOPUHM OTHOCUTEIBHOCTH: HHBAPUAHTHOCTH MOJYJISI CKOPOCTH CBETA
B BaKyyMe€, IPUHIUI OTHOCUTEIBHOCTA DUHIITEHHA.
OTHOCHUTEIBHOCTh OJIHOBPEMEHHOCTH. 3aMEJUICHHE BPEMEHHM U COKpAllCHHE
JUTVHBI.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULIBI.



CBs13b Macchl C DHEPTUEN U UMITYJIBCOM PESITABUCTCKON YacCTULbI. DHEPrus
ITOKOS.

Pasznen 7. KBantoBas ¢pusuka
Tema 1. Dnemenmol K6AHMOGOI ONRMUKU
®otonsl. opmyina [lnanka cBsi3u sHEeprun GOTOHA C €r0 YACTOTONU. DHEPTUs
U UMITYJIbC (POTOHA.
OtkpeiTue U uccienoanue gororddexra. OnbiTel A. I'. CroneToBa. 3aKOHbI
dotorpdexra. YpaBHenue IDinmreitHa mns dotodddexra. «KpacHas rpaHuiia

dbotorpdexra.

JlaBnenme cBera. OnbiTel I1. H. JIeOGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

Texnuueckne yCTpOWCTBA W MPAKTHYECKOE MpPUMEHEHUE: (OTOIIEMEHT,
dhoToaTUMK, COTHEUHAs OaTapes, CBETOIUO.

Jlemoncmpayuu

®oT03(PheKT HA YCTAaHOBKE C IIMHKOBOM MJIACTUHOM.

UccnenoBanne 3akoHOB BHeMHETo (poTtodddexTa.

Ceeroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. OmbiTel Pesepdopna mo paccesHuio a -4acTHIIL.
Ilmanerapnas moxpens aroma. Ilocrymarsl bopa. M3nydyeHue wu morjomieHue
(hOTOHOB TP TMEpexoJe aToMa C OJHOTO YPOBHS JHEPrud Ha Apyroil. Bumsl
cneKTpoB. CIIEKTp YPOBHEW dHEPTUMU aTOMa BOJOPOIA.

BousinoBeIie cBoucTBa yactull. Bosnbl ne bpoisa. KopryckynsipHO-BOIHOBOU
Iy AJTU3M.

CHoHTaHHOE M BBIHYKJICHHOE U3JIyYEHHE.

TexHuyeckne yCTpOWCTBA M TPAKTUYECKOE NPUMEHEHHE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopaa.

Ornpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmtoienue nuHeRvaThiX CIEKTPOB U3TyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabonvl

HaOnronenue nuHeiyaToro crekTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI, JI0Ka3bIBAIOIIUE CJIOKHOCTh CTpoeHUs sapa. OTKpbITHE
PaIMOAKTUBHOCTH. Onbitel  Pesepdopna  mo  ompeneneHuro  cocTaBa
paaroaKTUBHOTO U3nydeHus. CBoilcTBa anb(a-, Oera-, raMMa-u3iydeHus. Biausaue



PaIMOaKTUBHOCTH HA KUBbIE OPTAHU3MBI.

OtkpeiTHE TIpOoTOHa M HeWTpoHa. HykinoHnHasa monens snapa ['eiizenOepra-
NBanenko. 3apsp sapa. MaccoBoe uncio sjpa. M30Tormel.

Anbda-pacnaa. ODIEKTPOHHBIM W NO3UTPOHHBIM Oera-pacnan. [‘amma-
U3JIly4eHre. 3aKOH paJuOaKTUBHOIO pacra/ia.

DHeprusi CBs3M HyKJIOHOB B sifipe. AnepHbie cuiibl. [ledekT macchl sapa.

SAnepHble peakuuu. JleneHue u CUHTE3 sIEp.

Anepusbiii peaktop. TepMosimepHblii cuHTe3. [IpoOiaeMbl W TEepPCHEKTUBHI
AJIEPHON DHEPIETUKH. DKOJOTHUECKUE ACTIEKThI SIACPHON SJHEPTETUKH.

DneMeHTapHbIe YacTULbI. OTKPBITHE IO3UTPOHA.

MeTob! HaOIOIEHUS M PErHCTPAIK 3JI€MEHTAPHBIX YACTHII.

dyHaamMeHTaNnbHbIe B3auMoaeicTBUs. EqUHCTBO (pr3nueckoil KapTUHbBI MUpa.

TexHuuecKne yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: T03UMETP, Kamepa
Buiibcona, siaepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CuéTuMK NOHU3HUPYIOLIUX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanre TpEKOB 4acTUI (M0 TOTOBBIM (OTOrpadusim).

Paszpnes 8. DiieMeHTHI ACTPOHOMUM U aCTPOGU3MKH

Otanbl pa3BuTUsi acTpoHoMuu. [IpukinagHoe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3Bé3nnoro HebGa. Co3Be3nusi, sipkue 3BE37bI, IUIAHETHI, UX BUIUMOE
JBH)KEHUE.

Conneunas cucrtema.

Connne. ConHeuHasi akTUBHOCTh. Mcrtounuk sHeprur CojHIIA M 3BE3L.
3BE371bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J[MarpamMma «CHEKTpaJbHBIM Kjacc -
CBETHUMOCTB». 3BE3IbI TJIABHOM IOCIIENOBATEIBHOCTH. 3aBUCHMOCTh «Macca -
CBETUMOCTB» I 3BE3]l TJIABHOW MOCIEAOBATEIBHOCTU. BHYTpeHHEE CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKIAECHUU U 3Boonnu ConHIAa U
3BE3/1. DTanbl )KU3HU 3BE3.

Mneunsiii Ilyte - nHama ['amaktuka. Ilonoxxenue m nBuxenue ConHIa B
lNanaktuke. Tunsl ramaktuk. Paguoramaktvku u kBasapbl. YEpHBIE ObIPBI B sAIpax
raJIaKTUK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa00sa. Pazberanue ramakTuk.
Teopus bonbsuioro B3peiBa. PenukroBoe n3nyueHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUMU.

Yuenuuecxue nabnrooenus

HaOnronenusi HEBOOPYKEHHBIM TJIa30M C HUCIOJIb30BAaHUEM KOMITbIOTEPHBIX



NPWIOKEHUHN ISl ONPENIETICHUS MOJI0KEHNU HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE CO3Be3usl CEBEPHOIO MOTYIIAPHS U SIPKUE 3BE3BL.

Hab6mronenus B Teneckon Jlynsl, mianet, Mneuynoro [lyru.

O6001maroee NOBTOPEHUE

Ponp Qusuku U acTpoHOMUM B HSKOHOMHYECKOH, TEXHOJOTUUYECKOM,
COLIMAJIBHOM M 3THUYECKOU c(pepax AesITeIbHOCTH YEJIOBEKA, POJIb U MECTO (PUBHKHU U
aCTPOHOMHUU B COBPEMEHHOW HAyYHOUN KapTHHE MUpPA, POJib (PU3NYECKON TEOpUH B
dbopMHpOBaHUU TIPECTABICHUN O (PU3NYECKON KapTHUHE MHUPA, MECTO (HU3UUECKOM
KapTUHBI MHpa B OOLIEM psily COBPEMEHHBIX  €CTECTBEHHO-HAyYHBIX
MPEJICTABICHUN O IPUPOJIE.

MesxknpeaMeTHbIe CBA3H

N3yuenue xypca ¢usuku 6a3oBoro ypoBHsa B 11 Kiacce OCyHIECTBISIETCS C
y4E€TOM COJZIepKATENIbHBIX MEXKIPEAMETHBIX CBS3€M € KypcamMu MaTeMaTHKH,
OHOJI0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvle nouamus, CBSI3aHHBIE C WU3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUA: SBJICHHE, HAy4HbIH (GakT, TUnore3a, (Qpuanyeckas BeIWYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIHUPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelIeHUE CUCTEMBI YPABHEHHM, TPUTOHOMETPUYECKHE
(GYHKIMHM: CHHYC, KOCUHYC, TAHT€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPbl M MX MPOEKIMU HAa OCH KOOPJWHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJHBIE AJIEMEHTApHbIX (QYHKIUH, NpU3HAKA MOAO0OUS TPEYroJbHUKOB,
onpeesieHne MIoMaau IIoCKuX Guryp u oobEmMa Ted.

buonocus: snextpuueckue SBIEHUS B KUBOM MNpuUpoje, KojedaTerabHbIE
IBUKEHHS B KUBOW MPUPOJIE, ONTUYECKUE SIBJICHUS B KUBOW MPUPOLE, NEHCTBUE
paaualy Ha KUBbI€ OPTaHU3MBI.

Xumus: CTpOCHUE aTOMOB M MOJIEKYJI, KPUCTAININYECKAs! CTPYKTYpa TBEPABIX
TeJ, MEXaHU3MBbI 00Pa30BaHUS KPUCTAIUTMYECKON PEIIETKY, CTIEKTPATbHbBIN aHAIN3.

l'eoepagusa: wMarHuTHBIE TIONIOCA 3E€MIIH, 3aJI€KU MarHUTHBIX PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPECKa3aHUE 3eMIICTPSCCHUIA.

Texnonoeua: JNWHWAWA DIIEKTPONEPENAY, TEHEPATOP HEPEMEHHOIO TOKA,
ANEKTPOABUTATENb, WHIYKIIMOHHAS I€4Yb, pajap, paauoONpUEMHUK, TEJIEBU30P,
anteHHa, Tenedon, CBY-mneub, MpOEKIMOHHBIA armapaT, BOJIOKOHHAs OITHKA,
coJIHEeYHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA IIPOI'PAMMBLI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIETI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenmera «®Pu3nMka» Ha ypOBHE CpPEIHETO OOIIETOo
oOpa3oBaHus (0a30BBI yPOBEHbB) JTOJDKHO OOECIIEUUTH JOCTHIKCHHE CIICTYIOITNX
JMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yJbTaThl OCBOEHUSI y4eOHOTO TpeaMera « PU3nKa» MOJIKHBI
OTpakaTb TOTOBHOCTb M CHOCOOHOCTH OOYYalOIIUXCA PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JMYHOCTH, CUCTEMOW I[€HHOCTHBIX
OpUEHTAIlM{, TO3WTUBHBIX  BHYTPEHHHX  YOCXKIEHUW, COOTBETCTBYIOIINX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO
ONbITAa U ONbITA JICSITEILHOCTH B IMPOLIECCE pea3allii OCHOBHBIX HAIpaBIICHUMN
BOCIUTATENIBHOMN AEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpaxxaaHcKoro BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTh IPAKIAHCKON MO3UIIMU 00YUaIOIIErocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJICHA POCCUMCKOTO OOIIECTRA;

NPUHATHE  TPAJAUIIMOHHBIX  OOIIEYETOBEYECKUX T'YMAHHUCTHYECKUX U
JIEMOKPATUYECKUX LIEHHOCTEH;

TOTOBHOCTh BE€CTH COBMECTHYIO JIESTEIBHOCTh B HMHTEPECAX IPAXKIAHCKOTO
oOl11ecTBa, y4acTBOBaTh B CAMOYIIPABJICHUHU B 00pa30BaTeIbHON OpPraHU3aIINHY;

YMEHUE B3aUMO/JICHCTBOBATh C COUAIIbHBIMA MHCTUTYTaMU B COOTBETCTBUU C
X QYHKIIUSMU 1 HA3HAYCHUEM;

TOTOBHOCTH K TYMaHUTApHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) maTpMOTH4YeCKOro BOCIIMTAHUA:

c(hOopMUPOBAHHOCTH POCCHICKOM rpaXX JaHCKOMU WJICHTUYHOCTH,
MaTPUOTHU3MA;

LIECHHOCTHOE OTHOUIEHHWE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTU (PU3BUKHU U TEXHUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, S THIECKOTO TTOBEACHMS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOT0;

OCO3HAHHE JIMYHOTO BKJIAJa B TIOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4) 3CTeTHYECKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOYAs 3CTETUKY HayYHOI'O TBOPUYECTBA,
npUCyLIEro (pU3nYecKoil HayKe;



5) TpyaoBOro BOCHIMTAHMS:

UHTEpEC K pas3iuyHbIM cdepam mpodecCUOHATBHOU NESITEIbHOCTH, B TOM
YHCJIe CBI3aHHBIM C (PU3UKOW U TEXHUKOU, YMEHHE COBEPIIATh OCO3ZHAHHBIN BHIOOD
Oynyiel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHbIE TUTAHbL;

TOTOBHOCTh U CIIOCOOHOCTH K 0Opa30BaHUIO U CaMOOOpPa30BaHUIO B 00JIaCcTU
(bU3UKHN Ha TPOTSHKEHUU BCEU JKU3HU;

6) 3’K0JI0rM4ecKOro BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTh HKOJIOTHYECKON KYyJNbTYphbl, OCO3HAHUE TJIOOAIBHOIO
XapakTepa AKOJOTUUECKUX MpoOIeM;

IJIAHUPOBAHUE U OCYILECTBICHHUE JECUCTBUN B OKPYKAIOIIEH CPEIe HA OCHOBE
3HAHUS LEJIed YCTOWUYUBOTO PA3BUTHUS YEJIOBEYECTBA;

paclIMpeHue ONbITa JAESITEIbHOCTH HKOJOTHUYECKON HAIpaBIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 110 QU3HKE;

7) LEHHOCTH HAYYHOI'0 IO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3UUECKON HAYKHU;

OCO3HAHUE IIEHHOCTH HAy4YHOW JEeATEeIbHOCTH, TOTOBHOCTh B IMpoIecce
n3yueHust (GU3UKHU OCYIIECTBIISITh MPOEKTHYIO U UCCIE0BATEIbCKYIO JIEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYyMIIE.

METANIPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eCTBUSA
ba3oBbie Jilornyeckue JaeiicTBUA:
CaMOCTOSITeILHO  (OPMYJIMPOBATH W aKTyaJu3HpOBaTh  IMPOOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpeAesaTh UEIU JESITEIbHOCTH, 3aJaBaThb MAPAMETPbl W KPUTEPUH UX
JIOCTHIKCHMS,
BBISIBIISITh ~ 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B  PaACCMATPUBAEMBIX
(hUBUYECKUX SBICHUSX;
pa3palaTrbiBaTh IUIaH pEHICHUs MPOOJeMbl C YUYETOM aHajdu3a HUMEIOIIUXCS
MAaTE€pPUAIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTBH KOPPEKTHUBHI B JICSITEIIBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
1IEJISIM, OIIEHUBATh PUCKU MOCJIEACTBUIN JEATEIHLHOCTH;
KOOPJAVMHUPOBATH U BBIMOJHATH pabOTy B YCIOBUSAX PEATbHOTO, BUPTYAJIBLHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS;
Pa3BUBATh KPEaTHUBHOE MBIIIJICHHUE MPU PEIICHUH KU3HEHHBIX TIPOOJIEM.
Ba3oBble uccienoBarejbcKkye 1eMCTBUA:
BJIAJICTh HAYYHOW TEPMHUHOJOTHEHN, KIIOUEBBIMU MOHATUAMU WU METOAAMHU
(u3HYECKON HAYKU;



BJIa/IETh HAaBBIKAMU y4eOHO-MCCIIEOBATENFCKON U MIPOEKTHON AEATEeIHHOCTH
B oOnactu (U3HUKH, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY HOHMCKY
METOJIOB peIlIeHUsl 3a1ad (PU3MUECKOro COAepk aHHs, NPUMEHEHHUIO Pa3IuYHbIX
METOJIOB IMO3HAHUS;

BJIQ/IETh BHUJAMH JCSATEILHOCTH IO TMOJNYYeHHWI0O HOBOTO 3HAHUA, €ro
UHTEpIIpeTaluy, NpeoOpa3oBaHUI0 M MPUMEHEHHIO B PAa3IMYHBIX Y4YEOHBIX
CUTYaIHUsIX, B TOM YHCJIE TIPHU CO3/IaHUU YIEOHBIX MMPOSKTOB B 00J1aCTH (DU3HKY;

BBISIBJISITh  [IPUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTyalM3UpOBaTh 3ajady,
BBIIBUTATh THUIIOTE3y €€ pEeIIeHUs, HaXOIUTh apTyMEHTHI IS J0Ka3aTeIbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTPhl U KPUTEPUU PELICHHUS;

aHaJIM3UpOBaTh IOJyYEHHbIE B XOJE€ pELIEHUS 3aJaddl  pe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (POPMYJIHpPOBaTH COOCTBEHHbIE 3aJayd B 0OOpa3oBaTEIbHOU
JeSITeIbHOCTH, B TOM YHUCIIE€ IPU U3YYEHUH (PUBHKY;

JaBaTh OLEHKY HOBBIM CUTYyallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

yMETh TMEPEHOCUTh 3HaHWs 10 (u3MKe B MPAKTUYECKYIO O00JIaCTh
KU3HEACSITEIbHOCTH;

YMETbh UHTErpUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTell;

BBIIBUTaTh HOBBIE UJIEH, peJiaraTb OPUTHHAIBHBIE TOAXO0/bI U PEIICHNUS;

CTaBHUThH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE ATbTEePHATUBHBIC PEIICHHUS.

Pabora ¢ unpopmanmeii:

BJIa/IETh HABbIKAMU TOJY4YEHUS MHPOpMAIUN (PU3NYECKOTO COACpPKAHUS U3
UCTOYHUKOB pAa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISATh IOUCK, aHAJU3,
CHCTEMAaTH3allI0 W HMHTEPHpETalnio WHPOPMAIMU Pa3IUYHBIX BHIOB U (HOpM
IPECTABICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH()OPMALINY;

UCIOJB30BaTh  CPEACTBA  MH(POPMAIMOHHBIX U KOMMYHMKAI[MOHHBIX
TEXHOJIOTHIA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX M OPTaHU3AIMOHHBIX
3a/lad  C COONIOJIeHHEeM TpeOOBaHUN HPrOHOMUKH, TEXHUKU O€30MacHOCTH,
TUTHUEHBI, pecypcocOepexeHusl, IMPaBOBBIX M  ATHUECKUX  HOPM, HOPM
nH(pOpMaIIMOHHOM 06€30MaCHOCTH;

co3JaBaTh TEKCThbl (DPU3MUYECKOTO COAEpkKaHUS B pa3MyHBIX (opmaTtax c
y4€TOM Ha3HaYeHUS MH()OpPMAIMK U LIETIEBOW ayIUTOPUH, BHIOMpAasi ONTUMAIbHYIO
(dbopMy npeacTaBICHUS U BU3yalTu3alliu.

KoMmyHuKaTHBHBIE YHMBeEpPCAaIbHbIe YUeOHbIe 1elCTBUA:

OCYIIECTBIATh OOIIEHHE Ha Yypokax (U3MKH U BO BHE-ypOUHOIl
NEeSATENbHOCTH;

pacrmo3HaBaTh NPEANOCHUIKM  KOH(MIMKTHBIX CHUTyallud M CMSAr4YaTh



KOH(DJIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOK TOYKY 3pPE€HUs C MCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MMOHUMATh W HCIIOJb30BaTh IMPEUMYIIECTBA KOMAHAHOW W WHIUBUIYUIBHOU
paboThI;

BBIOMpaTh TEMATUKy U METOJbl COBMECTHBIX JEUCTBUU C y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KXKJAOTO WICHA KOJUIEKTHBA;

NPUHUMAaTh  IEJIM  COBMECTHOW  JIESITEIbHOCTH, OpPraHU30BbIBATH W
KOOPJAUHUPOBATH JEHUCTBUS IO €€ JOCTHXKEHMIO: COCTABJIATH IUJIaH JIEMCTBUU,
pacrpenensaTh poJii ¢ YY4ETOM MHEHUM YYaCTHUKOB, OOCYXAaTh PE3yIbTaThl
COBMECTHOM paboTHI;

OLICHMBAaTh KAayeCTBO CBOETO BKJAJa M KaXJIOr0 Yy4YaCTHHKAa KOMAaHJIbl B
OOIIMIA pe3yJIbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npemjiaraTb HOBBIE IIPOEKTHI, OLEHUBATh WJAEU C IIO3ULUU HOBU3HBI,
OPUTHHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBIIATh TMO3UTUBHOE CTPATETUYECKOE TIOBEACHUE B Pa3JIMYHBIX
CUTYaIUsX, TPOSIBIISATH TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

PeryasiTuBHbIE YHMBepcabHbIe YueOHbIe NeliCTBUSA
Camoopranusanus:

CaMOCTOATEJIbHO OCYILIECTBIIATh MO3HABATEJBHYIO ACSITEIBHOCTh B 00JAacTH
GU3MKKM W aCTPOHOMHUH, BBIABIATH MPOOJEMBI, CTaBUTh H (HOPMYIUPOBATH
COOCTBCHHEIC 3aJ1a4H;

CaMOCTOATEJIBHO COCTABJIATh IUIAH PEIICHUS PACUYETHBIX M KayeCTBEHHBIX
3a]a4, IJIaH BHITIOJHEHUS MPAKTHUECKON paboThl C yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEANOYTCHHI;

JaBaTh OLICHKY HOBBIM CUTYaIUsIM;

paclIMpATh paMKH Y4EOHOTO MpeAMETa Ha OCHOBE JIMYHBIX NMPEAIOUYTEHUN;

JenaTh OCO3HAHHBIA BBIOOp, apryMeHTHpOBaTh e€ro, Oparb Ha ce0s
OTBETCTBEHHOCTH 32 PEILLICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO M TMPOSIBICHUIO JPYAMIMU B 00JacTu
(U3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIA HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBI B JIESATEIbHOCTb,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LIEIISAM;

BIAJCTh HAaBBIKAMHU  TO3HABaTENbHOW  pedieKcMd KAk  OCO3HAHUS
COBEpIIAEMbIX JEHCTBUII M MBICIUTENBHBIX MPOLIECCOB, WX pE3yJIbTaTOB H
OCHOBaHU;

UCII0JIb30BaTh NMPUEMBI pe(IEeKCUU JJIs OLIEHKU CUTyallud, BbIOOpa BEPHOIO



pEIICHHS,

YMETh OIIEHWBATh PHUCKA M CBOEBPEMEHHO MPUHUMATH PEMICHUS 0 WX
CHIKCHHIO;

MPUHUMATh MOTHBBI M apryMEHTBl APYIMX IPU aHaJIW3e pPe3yJIbTaToOB
NEeSATENHHOCTH;

MPUHUMATh Ce0sl, TOHUMasi CBOU HEJJOCTATKU U JIOCTOMHCTRBA,;

NPUHUMATh MOTHBBI M apryMEHTHl JAPYIHMX TMPU aHAIN3€ pPE3yJbTaToB
NEATEIBHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTUX HA OMIMOKH.

B mporiecce 1ocTH)EHUS TUIHOCTHBIX PE3YIbTATOB OCBOCHUS IMPOTPAMMEI TI0
bu3uke UL YpPOBHSA CpeIHEro oOmero oOpa3oBaHus Yy  OOydYarommxcs
COBEPIIECHCTBYETCS HYMOIMOHATBHBIH UHTEJICKT, TIPE IO Iararfo i
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUSI, BKJIIOYAIOIIET0 CIIOCOOHOCTh MTOHMMATh CBOE AMOIIMOHAILHOE
COCTOSIHWE, BUJICTh HAIIPABJICHUSI Pa3BUTHsI COOCTBEHHOW ASMOITMOHAILHOMN Chephl,
OBITh YBEPECHHBIM B ce0€;

CaMOpETyJIMPOBaHUs, BKJIIOYAIONIETO CAaMOKOHTPOJb, YMEHHWE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIIOCOOHOCTh aIanTHPOBAThCA K
HYMOIMOHATEHBIM U3MEHEHUSIM U TPOSIBIISITH THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMU, BKJIFOYAIONICH CTPEMIICHHE K JIOCTHKCHUIO IICIIH U
yCHexy, ONTHMH3M, WHHUIIMATUBHOCTh, YMCHHE JEWCTBOBATh HMCXOAS M3 CBOUX
BO3MO’KHOCTEH;

OMIIATUH, BKIIIOYAIONIEH CIIOCOOHOCTh MOHUMATh SMOITMOHAIBHOE COCTOSIHHE
JIPYTUX, YYHUTBIBAaTh €ro IPH OCYIICCTBICHUU OOIICHHUS, CIIOCOOHOCTh K
COUYBCTBHIO M COTICPEKUBAHUIO;

COIMAJTBHBIX HaBBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIIECHUS
C IPYTUMH JIOJIEMU, 3a00TUTHCS, TIPOSBIIATH UHTEPEC U pa3pemiaTh KOHOIUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 10 kJjacce mnpeIMeTHbIE pe3yJbTaTbl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y O0YHAIOIMUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpPUMEpax poyib U MeCTO (U3HKKA B (HOPMUPOBAHHH
COBPEMEHHOW HAYYHOW KapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOMN JAEATEIbHOCTHU JIFOJIEH;

VUYUTHIBATh TPAHUIBl MNPUMEHEHUS] M3YYEHHBIX (PU3MUECKUX MOJCINECH:
MaTepHualibHasi TOYKa, WHEPIHAIbHASI CHCTEMa OTCYETa, aOCOIOTHO TBEPOE TETO,
UJCAIBHBIN Ta3, MOJEIN CTPOCHUS Ta30B, KUAKOCTEW U TBEPABIX TEJ, TOYCUYHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelIeHUU PU3NUECKUX 3a]1a4;

pacno3HaBaTh (U3MUYECKHE SBJIEHUS (IIPOILIECCh) U OOBSICHITH UX HA OCHOBE



3aKOHOB MEXAHHUKH, MOJIEKYJISIPHO-KMHETUYECKOM TEOpPUU CTPOEHHS BEIIECTBA U
ANEKTPOJMHAMHUKHA:  PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIUHENHOE
JIBIDKCHHE, CBOOOJHOE TaJeHHE TeJl, JBHKEHHE I10 OKPYKHOCTH, HHEPIIHS,
B3auMoJielicTBUe Tel, Tuddy3us, OpOyHOBCKOE ABUKEHUE, CTPOSHUE KUIKOCTEN U
TBEPIBIX TeEJ, U3MEHEHHE 00BbEMa TeNl MPHU HArpeBaHUM (OXJIAKICHHH), TEIJIOBOE
paBHOBECHUE, HUCIIAPCHUE, KOHJCHCALMs, TUIABJICHHUE, KPUCTALUIM3ALMSA, KHUIICHHUE,
BJIQ&KHOCTH BO3/yXa, MOBBIIIEHUE JAABJICHUS ra3a IPU €ro HarpeBaHWM B 3aKPHITOM
COCyJ€, CBs3b MEXKIy MapaMeTpaMud COCTOSIHMS Ta3a B  HM30Ipolieccax,
AIEKTPU3ALUS TEJI, B3AUMOJECHCTBUE 3aPsJIOB;

OMHUCHIBATh MEXAHUYECKOE JIBH)KCHUE, MCMOJIb3ys (PU3UYECKUE BEIIMYUHBIL:
KOOpJIMHATa, MYyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Telia, Cuia,
MMIYJIC Tejla, KHHETUYECKasi SHEprus, MOTCHIMAJIbHAs YHEPrusi, MEeXaHU4ecKas
paboTa, MeXaHHUYeCKass MOIINHOCTh, IMPU ONHCAHUU MPABUIBLHO TPAKTOBATh
(GU3UYECKU CMBICT HCMOJB3yeMbIX BEIWYMH, HUX OOO3HAYCHHUS U €IAUHUIBI,
HaxOJUTh (DOPMYJIBI, CBS3BIBAIOIINE JAHHYIO (DU3UYCCKYIO BEIUYHUHY C JPYTHMH
BEJIUYMHAMM;

ONMUCHIBAaTh M3YYCHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIC SBIICHUS,
UCTIONBb3yd (PU3MUECKHME BEJIMYMHBL: [IaBIICHHE Ta3a, TeMIieparypa, CpeIHss
KUHETUYECKAsT SHEPrusl XaOTHYECKOTO JBUKECHUS MOJICKYJ, CPEIHECKBaJIpaTHYHas
CKOPOCTb MOJICKYJ, KOJHMYECTBO TEIUIOTHI, BHYTPEHHSS JHeprus, pabora rasa,
KOO(PUIIMEHT TOJIE3HOTO JEUCTBUSA TEIUIOBOTO JBUraTelis; NPU ONMUCAHUU
MPaBWIbHO TPAKTOBaTh (PU3UYECKUM CMBICT HCHOJIb3YEMbIX BEJIMYMH, UX
0003Ha4YeHUSI W CIWHMIBI, HAXOIWUTh (OPMYINBI, CBS3BIBAIOIIHME JAHHYIO
(UBUYECKYIO BETUYUHY C IPYTUMHU BEJIIMUUHAM;

ONHUCHIBAaTh U3YUYCHHBIE JICKTPUUECKHE CBOMCTBA BEIIECTBA U AJIEKTPUUECKHUE
ABJICHUST (IIPOIIECCHI), UCIOJIb3Ysl (PU3NUECKUE BEIIMYUHBL DJICKTPUUECKUN 3apsi,
AJIEKTPUYECKOE MOJIE, HAMPSKEHHOCTh MOJISA, MTOTEHIHAJ, Pa3HOCTh MOTEHIIMAJIOB;
IpU  ONKWCAaHUW TIPABUIBHO TPAKTOBAaTh (PU3MYECKUM CMBICT HCIIOJIB3YEMBIX
BEJIMYMH, MX OOO3HAYEHUS W EIUHMIIBI; YKa3biBaTh (DOPMyIbl, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMYNHAMU;

aHAJIU3UPOBATh (DU3UUYECKHUE IMPOIECCHl U SIBJICHUS, HCIONB3YS (PU3HUCCKHC
3aKOHBI Y MPUHLMIIBL: 3aKOH BceMupHOro tsarotenus, I, I u III 3akonsl HeroTOHA,
3aKOH COXPAHEHUS MEXAaHWYECKOM HHEpPruu, 3aKOH COXPAaHECHUS HMITYJIbCa,
MPUHIUIT CYINEPIO3ULIUN CUJ, NPUHUWIN PABHOINPABUS HHEPIHUAIBHBIX CHCTEM
OTCUY€TA, MOJIEKYJISIPHO-KUHETHUYECKYI0 TEOPUIO CTPOCHMSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEH KMHETHUYECKOW PHEPTUU TEIJIOBOTO JIBMXKEHUSI MOJICKYJ C
aOCOJIFOTHOM TeMIIepaTypoid, MEePBbIM 3aKOH TEPMOJUHAMHUKH, 3aKOH COXpaHEHUS
AIEKTPUYECKOrO 3apsifa, 3akoH KyinoHa, mpu 3TOM pa3inyarh CJIOBECHYIO
(GbOpPMYIIMPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAKCHUE M YCIIOBHS (TPaHUIIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSACHATh OCHOBHbIE TPUHUMUIIBI JEHCTBUSA MalllMH, MOpUOOPOB H
TEXHUYECKUX YCTPOMCTB; Pa3iMyaTh YCJIOBHUS MX O€30MAaCHOIO HCIOJIb30BAaHUS B
MMOBCEIHEBHOM KM3HU;

BBINIOJIHATh OJKCIIEPUMEHTHI 10 MCCIEIOBAHUIO (PU3NYECKUX SBICHUU W
MPOLIECCOB C MCIOJB30BAHUEM IMPSMBIX M KOCBEHHBIX H3MEpPEHUH, MPU HTOM
dbopmynnpoBath podiieMy/3aauy U TUNOTE3Y YU4eOHOTO IKCIIEPUMEHTa, COOUPATh
YCTaHOBKY U3 MPEAJIOKEHHOT0 000py10BaHUs, IPOBOIUTH OIBIT U (POPMYIHUPOBATH
BBIBO/IbI;

OCYUIECTBIISTh NPSIMbIE U KOCBEHHbIE M3MEPEHUSI (PU3NUECKUX BEIUYUH, MPU
TOM BBIOMpATh ONTUMAJBHBIM CHOCOO M3MEPEHHS] U HCIOJb30BAaTh HM3BECTHBIE
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHHUM;

UCCJENOBAaTh  3aBUCUMOCTH ~ MEXAY  (U3MUECKUMH  BEIUYMHAMU  C
UCIOJIb30BAHUEM TMPSAMBIX HM3MEPEHHH, MpPU STOM KOHCTPYHUPOBATh YCTAHOBKY,
(UKCHpPOBaTh Pe3yJbTaThl OJYYEHHON 3aBUCUMOCTH (DU3UUECKUX BEJITUYHMH B BHUJIE
TabIUI ¥ TPaQUKOB, IEIaTh BHIBOJIBI 110 pPe3yIbTaTaM UCCIIEIOBaHMS;

coOJII0/IaTh TMpaBWiIa OE30IaCHOTO TpyJAa MPHU MPOBEIECHUU HCCIECIOBAHUN B
pamMKax y4yeOHOro OJKCIIEpUMEHTa, Y4eOHO-UCCIEAOBATENbCKOW W MPOEKTHON
JEATENBHOCTH C HCIOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPOUCTB MU J1a0OPATOPHOTO
000pyTI0BaHUS;

pemiatb pacu€THblE 3a/ladyd C SBHO 3aJIaHHOM (PU3WYECKON MOJEINbIO,
UCIOJIb3Ysl (pU3MUecKre 3aKOHbI U MPUHIIMIIBI, HA OCHOBE aHaIM3a YCJIOBHS 3a7a4u
BBIOMpPATh (PU3MYECKYIO MOJEIb, BBIACIATh (DU3UUECKUE BEIUYMHBI U (DOPMYJIbI,
HEOOXOJUMbIE JJisi €€ pelleHus, MPOBOJUTh PacdEThl M OIEHUBATh PEATbHOCTD
MOJIYYeHHOT'0 3HAYeHUS (PU3HUECKON BEIMYUHBI,

pelaTh KaueCTBEHHbIE 3aJ]a4M: BBICTPAUBATh JOTUYECKH HEMPOTUBOPEUHUBYIO
LEMOYKY PACCYKJIEHUU C ONOpPOM Ha HW3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3uYecKue SBICHUS,

UCIIOJIb30BaTh ~ TpPU  pEIIeHWH  y4eOHbIX  3aJad  COBPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTUH ISl TOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALNH U
NPEACTABICHUS YYE€OHOW M HAyYHO-TIONMYJISIPHOM WH(OpMAanuu, NOJYyYEHHOU W3
pa3IMYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOJIy4aeMyt0 HHPOPMAIIHUIO;

MPUBOJUTH IPUMEPHI BKJIaJa POCCUMCKUX U 3apyOSKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHUE TMPOLECCOB OKPYXKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJOTUI;

UCIOJIb30BaTh TEOPETUUECKUE 3HAHUS M0 (PU3UKE B MOBCEAHEBHOM KU3HU IS
oOecrieyeHus: 0€30MACHOCTU TMpHU OOpallleHnu ¢ NpudopaMu U TEXHUYECKUMU
YCTPOMCTBAMHM, JJISI COXPAHEHUS 3[I0POBbSI U COOJIOJEHUS HOPM HKOJIOTHYECKOTO
MOBE/ICHUS B OKPYXKAIOUIEH CPEJIE;

paboTaThb B TpYyIIE C BBHINOJIHEHUEM pPAa3jIHYHBIX COLMAJIBHBIX pOJIEH,
IUIAaHUPOBATh Pa0OTy TPYMIbl, PAHUOHATIBHO pPACHPENEIsITh OO0S3aHHOCTH H



IUIAHUPOBATH JESATENBHOCTh B HECTAHJAPTHBIX CUTYalUAX, aJIeKBaTHO OLEHUBATH
BKJIAJT K&KJIOT0 U3 YYaCTHUKOB I'PYMNIIbl B PEIICHUE pacCMaTPUBAEMOM TPOOIEMBI.

K konmy oOydenus B 11 kjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y 00YHAIOITUXCSI YMEHHUIA:

JEMOHCTPUPOBATh Ha MpPUMEpax posib U MecTo (U3UKUA B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOM KapTUHBI MHUpPa, B PA3BUTHUM COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B MNPAKTHYECKOW JEATEIBHOCTH JIOJEH, LEIOCTHOCTh U €IMHCTBO
bu3nuecKol KapTUHBI MUPA;

YYUTBHIBATh TPAHUIBI MPUMEHEHUS] U3YYEHHBIX (PUIMUECKUX MOJCICH:
TOYEYHBIN 3JIEKTPUUYECKUAN 3apsil, JIy4Y CBETa, TOUECUHBIA UCTOYHHMK CBETA, SAECpHAs
MOJIeNIb aTOMa, HYKJIIOHHAs MOJENb aTOMHOTO sjpa MpH pelieHud (HU3NIECKUX
3a/ay;

pacno3HaBaTh (U3MUYECKHE SBJIEHUS (IIPOLIECChl) U OOBSCHITH UX HAa OCHOBE
3aKOHOB 3JIEKTPOJMHAMHUKU U KBAaHTOBOM (PU3MKH: AIIEKTpHUUYECKAs] IPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBHUS TOKA, B3aUMOJECHCTBHE
MAarHuTOB, OJJIEKTPOMAarHuTHas WHAYKOUSA, JEHCTBHE MAarHUTHOTO TIOJS Ha
MPOBOJHUK C TOKOM M JBIDXKYLIMICS 3apsii, AJEKTPOMATrHUTHBIE KOJEOaHUS U
BOJIHBI, TPSMOJIMHEHHOE PpPACIPOCTPAHEHHE CBETA, OTPAXEHHUE, IPEIOMIICHHE,
uHTeppepeHus, audpakius W TOJSIpU3aIKs CBeTa, JUCIEpCHUs CBETa,
dbotoanekTpudeckuii d3hdext (poTodaddexT), CBeTOBOE AaBiIeHHE, BOZHUKHOBECHHE
JUHENYaToro CHeKkTpa aroMa BOAOPOJA, €CTECTBEHHass M HCKYCCTBEHHas
pPaOaKTUBHOCT;

ONMCHIBATh H3YUYEHHBIE CBOMCTBA BEUIECTBA (JIEKTPUYECKHE, MAarHUTHBIE,
ONTUYECKHUE,  DJIEKTPUYECKYI0  IMPOBOJUMOCTh  pA3JIMYHBIX  Cped) W
AIIEKTPOMArHUTHBIE SIBJACHUS (TIPOLECCHI), HCMONb3ys (DUINYECKUE BEIUYUHBI:
ANEKTPUYECKUI 3apsij, CHJIa TOKA, JIEKTPUUYECKOE HAIPSHKEHHUE, 3JIEKTPUUYECKOE
COIPOTUBJICHUE, PAa3HOCTh MOTEHLHUAJIOB, 3JEKTPOABIDKYIIAs cuiia, paboTa TOKa,
WHIYKIHUST MarHuTHOTO Tonsi, cwia Awmmnepa, cwia JlopeHna, WHAYKTUBHOCTB
KAaTyIIKW, 3HEPrusl AJIEKTPUYECKOr0 M MAarHUTHOrO TOJeHd, Mepuoj M YacToTa
KOoJeOaHuii B KoJeOaTellbHOM KOHType, 3apsj M Ccujla TOKa B Ipolecce
TFApMOHMYECKUX AJIEKTPOMArHUTHBIX KojeOaHuid, (OKyCHOE paccTOsHHE H
ONTUYECKAs] CWJIa JIMH3bI, MPU ONMUCAHWUU MPABUIBHO TPAKTOBATH (PUIMUYECKUIA
CMBICJI HCHOJB3YEMbIX BEIMYMH, MX OOO3HAYEHUsS M E€JUHULBI, YKa3bIBaTb
(GopMyJbl, CBS3BIBAIOIIME JaHHYIO (U3MYECKYH) BEIUYUHY C JPYTUMH
BEJINYMHAMU;

ONMUCBHIBATh HM3YYEHHBIE KBAHTOBBIE SIBJICHUS M IPOLIECCHI, HCIOJIb3Ys
(bu3nueckre BETUYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acTOTa CBETA, YHEPTUsl U UMIYJbC (OTOHA, IEPHOJ MOTypacnaga, SHEPrus CBA3H
aTOMHBIX SJIep, TNPU OINHWCAHUU TPABWIHHO TPAKTOBATh (U3UUECKHH CMBICIT
UCIIOJIb3YEMbIX BEJIUYMH, UX OOO3HAYEHUsS U EIUHUIIbI, YKa3bIBaTh (HOPMYJIBI,



CBS3BIBAIONINE JIAHHYIO (U3MYECKYI0 BEIMYMHY C JAPYTMMH BEJIHYMHAMH,
BBEIYHCIIATH 3HAUCHUE (PU3NUECKON BETUIHHBL;

aHAM3UPOBAaTh (PU3MUYECKHE MPOIECCHl W SBIICHUS, MCTOIB3Ys (PU3NUYECKUE
3aKOHBl M MPUHIMMBL 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaljIeIbHOTO
COCIMHEHUSI TMPOBOJHUKOB, 3aKOH Jlxkoynsa-JIeHna, 3aKOH 3JIEKTPOMArHUTHOU
WHIYKITUHU, 3aKOH MPSIMOJIUHEHHOTO PaclpOCTPaHEHHUs CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI TMPEIIOMJICHUSI CBETa, ypaBHeHHEe OJiHIITEHHA 1is (hoTodddekra,
3aKOH COXpaHEHUs DHEPrUM, 3aKOH COXPAHEHUs HMMITYJbCa, 3aKOH COXpPaHEHUS
AJIEKTPUYECKOTO 3apsja, 3aKOH COXpaHEHHUs MacCOBOTO 4YHCIIA, MOCTyJaTel bopa,
3aKOH PaJMOAKTUBHOTO pacIajia, MpHu 3TOM paszindaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA, €ro MaTeMaTH4eCKOE€ BBIPAKCHHE U YyCJIOBHs (TpaHUIbI, 00JaCTH)
MPUMEHUMOCTH;

OTIPEJICIISITh HAMPaBJICHUE BEKTOPA WHIYKIIMA MarHUTHOTO TIOJIS TIPOBOHUKA
C TOKOM, CHJIBI AMriepa u cwitbl JIopeHIa;

CTPOUTh U OMNHUCHIBATH H300pPAKEHHE, CO3/1aBAEMOE TIUIOCKUM 3E€PKaJIOM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI T10 HCCIICIOBAHUIO (PU3NYECKUX SBICHUU W
MPOIIECCOB C WCTOJB30BAHMEM TPSIMBIX W KOCBEHHBIX HM3MEPEHHI: TPH ITOM
dbopmypoBaTh podiIeMy/3a1ady ¥ TUIIOTE3Y YUeOHOTO IKCIIEPUMEHTa, COOMPATh
YCTaHOBKY U3 MPEJI0KEHHOTO 000PYI0BaHUS, TPOBOUTH OMBIT U (POPMYIHUPOBATH
BBIBOJIBL;

OCYIIECTBIIATh NPSIMbIE U KOCBEHHBIC M3MEPCHHsI (PU3NUECKUX BEITUYNH, MPU
ATOM BBIOMpATh ONTUMAJBHBIM CHOCOO M3MEPEHHsS] U HUCIOJIH30BATh HM3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN N3MEPEHUN;

WCCJICIOBATh 3aBUCUMOCTH (PM3NYECKUX BEITUYMH C UCIIOJIB30BAHUEM TPSMBIX
W3MEPCHUI: TPU ATOM KOHCTPYHUPOBATH YCTAHOBKY, (DHKCHPOBATH PE3yJbTAThI
MOJIYYCHHOW 3aBUCHUMOCTH (PU3UYECKUX BEJIMYWH B BUJE TAOIUI] U TpapuUKOB,
JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIEIOBAHUS;

cobJroAaTh MpaBuia 0€30MacHOT0 TpyAa MpH MPOBEICHUHM HCCIIEI0BaHUN B
pamMKax y4eOHOro OJKCIIEpUMEHTa, Y4YeOHO-HCCIEAOBATEILCKOW M TMPOCSKTHOM
JESTENHPHOCTH C MCIOJIb30BAHUEM HW3MEPUTETHHBIX YCTPOUCTB U J1aOOPATOPHOTO
000py1I0BaHUS;

pemaTh pacu€THbIe 3aJadyd C SBHO 3aJaHHOM (PU3MUECKON MOJENbIo,
UCTIOJIBb3YsI (pr3mdecKre 3aKOHbBI U TIPUHIIMIIBI, HA OCHOBE aHAIN3a YCIOBHS 3aa9d
BBIOWpPATh (PU3MUYECKYIO MOJEIb, BBIACIITh (HU3UUECKHUE BEIUYUHBI U (DOPMYIIHI,
HeoOXoauMble Ui €€ pelIeHUs, MPOBOJIUTh Pacu€Thbl M OLEHUBATh PEATbHOCTD
MOJIYYCHHOTO 3HAYCHHS (PU3HYCCKOU BEIMYUHBI,

peraTh KaueCTBEHHBIC 3a]]a4l: BBICTPAUBATH JJOTUYECKH HEMPOTHBOPEUHUBYIO
IIEMOYKY PACCYXKJIEHUW C OMOpPOM Ha W3Y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
busnyueckue BICHUS;



HCIOJIb30BaTh Ipu  penieHud  ydeOHbIX  3ajaad COBpPEMEHHBIEC
MH(pOpPMAIIMOHHBIE TEXHOJOTHUH JJI MIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALINU U
MPEICTaBIICHUS YYeOHOW W HAYYHO-TIOMYJISIPHON WHGOpMAIUuU, MOJYyYCHHOW W3
Pa3IUYHBIX UCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOIyYaeMyt0 HH(HOPMAIIHIO;

OOBSCHATh MPUHIMIBLI JACHUCTBUS MAIllMH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh YCIOBUSI UX O€30MAaCHOTO UCIOJIh30BaHUsI B MOBCEIHEBHOMN
JKWA3HU,

MPUBOJIUTH IPUMEPHI BKJIaJa POCCUMCKUX U 3apyOS)KHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, B OOBSCHEHHE IPOIIECCOB OKPYKAIOIIEr0 MHUpPa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHIA;

MCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS TIO0 (PU3HUKE B TOBCEIHEBHOM XU3HU IS
oOecrieyeHus: 0€30MACHOCTU TMpHU OOpallleHnu ¢ TpudopaMu U TEXHUYECKUMU
YCTPOMCTBAMH, JISl COXpPAHEHUsSI 370POBbsI U COOJIFOJICHUS HOPM JKOJOTHYECKOTO
MOBE/ICHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TpymOmne C BBHINOJHEHWEM pa3IUYHBIX COIMATBHBIX POJIEH,
IUIAaHUPOBATh Pa0OTy TPYMIbl, PANHUOHAIBHO pPACHPENEIsITh OO0S3aHHOCTH H
IJIAHUPOBATH JIESITEILHOCTh B HECTAHJAAPTHBIX CUTYAILUSX, aJ€KBATHO OLICHUBATh
BKJIa/] KQXJIOTO U3 YYACTHUKOB TPYIIIbI B PEHICHHUE PACCMATPUBAEMOMN MPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauyecTBo yacoB DJIeKTPOHHbIE
(un¢possbie)
HanmeHnoBaHue  pa3gejoB M TeM
Ne n/m Kontpoasusie | Ipakrnueckne | 00PasoBaTeabHbie
NMPOrpamMMmblI Beero
padoThI padoThI pecypcenl
Pa3znea 1. DU3UKA U METOJAblI HAYUHOI'O 1IO3HAHUSA
1.1 @du3uKa U METOAbI HAYYHOI'O MTO3HAHUS 2 bubmorexa TIOK
' Y https://medsoo.ru/741bf72
Hroro mo pazneny 2
Pa3znen 2. MEXAHUKA
2.1 Kunematuka 5 bubmorexa TIOK
https://medsoo.ru/7f41bf72
b9 ITuHaMuKa 7 but6mmoreka [JOK
https://medsoo.ru/7f41bf72
2.3 3aKOHbBI COXPAHEHUSI B MEXaHUKE 6 1 1 bubmorexa HOK
https://medsoo.ru/7{f41bf72
Hroro no paszneny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/IMHAMUKA
s 1 OcHOBBI MOJICKYJISIPHO-KUHETUYECKON 9 ! bu6mmoteka [IOK
' TEOPUHU https://medsoo.ru/7f41bf72
bubmuoreka [JOK
2 1 1
3 OCHOBEI TCPMOAHHAMHKIL 0 https://medsoo.ru/7{f41bf72
43 ArperaTHble COCTOSTHUS BEIIEeCTBA. 5 bu6muoreka [IOK
) @Da30BbI€ NEPEXOIbI https://medsoo.ru/7f41bf72




Hroro no pazaeny

24

Paznea 4. JIEKTPOJAUMHAMUKA

41 3 10 bubnmoreka [IOK
' JICKTpOCTaTHKA https://medsoo.ru/7f41bf72
49 [TocTostHHBIM 3neKkTpudecKuid TOK. Toku B 12 bu6muoteka [IOK
' pa3IMYHBIX Cpelax https:/medsoo.ru/7f41bf72
Hroro no pazgeny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68




11 KIIACC

KosmmuecTBo yacos JJIeKTPOHHBIE
(uugposbIe)
HaumeHoBaHMe pa3/iesioB U TeM
Ne n/m Kourposnsnbie | Ilpakrtuueckne | 00PasoBaTeibHbIe
NMpoOrpamMMblI Beero
padoThI padoThI pecypcebl
Pazpnen 1. JIEKTPOJANMHAMUKA
11 MaruautHoe noJie. DIeKTpOMarHuTHast 1 1 3 BuGanorexa [IOK
HHAYKOWUA https://m.edsoo.ru/7f41c97¢
Hroro no pazaeny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
)1 MexaHn4yecKkue 1 3JeKTPOMarHuTHbIE 9 { Bu6mmoteka [IOK
' KoJeOaHus https://m.edsoo.ru/7f41c97¢c
2.2 MexaHn4yeckue 1 3JeKTPOMarHUTHBIE BOJTHBI 5 1 ngg}j&fgﬁ)gﬁ%fmcwc
23 OnTuKa 10 3 bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pa3nea 3. OCHOBBI CIEHIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

31 OCHOBBI CIIELMAIBHON TEOPUH 4 { Bu6muoreka LIOK
OTHOCHTEIbHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazaeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHThl KBAHTOBOW ONTUKH 6 bubmiorexa LJOK

https://m.edsoo.ru/7f41c97¢




4.2 Crpoenue atoma 4 bubimorexa [LIOK
https://m.edsoo.ru/7f41c97¢c
4.3 ATOMHOE 571pO 5 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97¢c
Hroro no pazaeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DJIeMEHThI aCTPOHOMHH M aCTPODU3UKH 7 bub6nmnoreka [IOK
https://m.edsoo.ru/7f41c97¢
Hroro no pazaeny 7
Pa3znen 6. OGOBIIAIOHIEE ITIOBTOPEHUE
6.1 O6o6m1aromee TOBTOPEHUE 4 bub6nmnoreka [IOK
https://m.edsoo.ru/7f41c97¢
Hroro no pazaeny 4
PesepBHOE Bpems 3
OBULIEE KOJIMYECTBO YACOB 110 [TIPOT'PAMME 68




ITIOYPOYHOE INTAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos JJIeKTPOHHBIE
undgposbie
Ne Jlara 6
Tema ypoka Konrpoasbnsie | IlpakTuyeckue obpa3soBaTe/IbHbIC
n/n Bcero U3yYeHUsS
padoThI padoThI pecypceel
@ q { bubnmoreka LOK]
3K — Hayka O MpUpOJC. HayHHbIC https://m.edsoo.ru/ff0c32¢2
METO/IbI TO3HAHUS OKPY>KAIOILIEro MUpa
Ponb u mecTo husuku B
bopMHpPOBaHUM COBPEMEHHOMN HayYHOM ) bubnnoreka HOK

KapTHUHBI MUPA, B IPAKTUYECKON
NeSITeIbHOCTH JIF0/IeH

https://m.edsoo.ru/ff0c33e6

MexaHnnueckoe ABIKCHHE.
OTHOCHUTEIILHOCTh MEXaHHYECKOTI'0
newxenus. [lepemenienue, CKOpoCTb,
YCKOpEHHE

Bbub6mmorexa [JOK
https://m.edsoo.ru/ff0c3508

PaBHOMEpHOE IIPAMOJIMHEWHOE

Bbubnuoreka 1HOK

JIBHKCHUE https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEeHHOE TIPSIMOJIMHEHHOE { Bu6muorexa LIOK
JIBMOKEHUE https://m.edsoo.ru/ff0c372¢
CBoOonHOe majeHue. Y CKopeHue bubnuorexa [IOK

CcBOOOIHOTO ITAEHUS

https://m.edsoo.ru/ff0c39¢cc

KpuBonuHeliHOe TBHKEHUE.
JBr>keHre MaTepualibHOM TOUYKH 11O
OKPYHOCTH

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0c3ada

[Tpunnun otHOCUTENBHOCTH ["anuies.

bu6mmoreka [IOK




WNHepuuanbHble CUCTEMBI OTCUETA.
[Tepseiit 3ak0H HproTOHA

https://medsoo.ru/ff0c3be8

Macca Tena. Cuina. [Ipuniun

. bubmmoreka [JOK
9 Cynepro3uiuu cui. Bropoii 3akoH 1
. https://medsoo.ru/ff0c3be8
HbroTona s MaTepuaibHONW TOUKU

10 Tpernii 3akoH HproTOHA 1151 bubnuorexa [IOK
MaTepUaIbHBIX TOYEK https://medsoo.ru/ff0c3bed
3aKoH BCEeMUPHOTO TsAroteHus. Cuna Butmiorexa [IOK

11 TspKkecTH. [lepBas kocMuueckast https://medsoo.rw/ff0c3d00
CKOPOCTb

bu6mmoreka [JOK
Cuna ynpyroctu. 3akoH ['yka. Bec Tena

12 YIpY Y https://medsoo.ru/ff0c3el8
Cuna tpenus. KosdduumeHt tpenus.

13 Cuna :f)n OTI/IBJIel({pI/Iq:I npu BI/I)I:CGHI/II/I bubmmorexa [IOK

P P https://medsoo.ru/ff0c3{76
TeJa B XKUAKOCTH WIIU ra3e
[ToctynarenbHoe U BpamaTesbHOE

14 JBUKEHHUE a0COTIOTHO TBEPAOTO TEa. Bbu6mmorexa [JOK
MowmeHT cuibl. [neuo cunsl. V crnoBus https://medsoo.ru/ff0c41a6
paBHOBECHS TBEP/IOTO Tea
HNMnynec MaTepuabHON TOYKH,

5 CHCTEMbI MaTEPUAIbHBIX TOUYEK. bubnuorexa [IOK
WNmnynbe cunbl. 3aKOH COXpaHEHUs https://medsoo.ru/ff0c43d6
uMITysibca. PeakTuBHOE JBUKEHUE
PaGota 1 MOIITHOCTH CHUIIBIL.

16 Kunernueckas sHeprust MarepuanbHOn" bubnuoreka LIOK
Touku. Teopema 00 U3MEHEHUH https://medsoo.ru/ff0c4502
KUHETHYECKOU" 3Hepruu

17 [ToTeHnmanbHas SHEPrUs. bubnuoreka [JOK




[ToreHnmanbHas SHEPrUs ynpyro
ne(OpMUPOBAHHOIN IPY>KUHBL.
[TorenumanbHas sHEprus Tena BOIU3U
IIOBEPXHOCTH 3€MJIU

https://medsoo.ru/ff0c461a

18

[ToTeHnanpubIe 1 HENOTEHIIHMAIBLHBIE
cuibl. CBs3b pabOTHI
HETNOTEHIIMAIBHBIX CHII C U3MEHEHUEM
MEXaHUYECKON SHEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHHUsI MEXaHUYECKOM
SHEPIUu

bubmuoreka [{OK
https://medsoo.ru/ff0c478¢c

19

JlaboparopHas pabdota «lccrnenoanue
CBSI3H pabOThI CUJIBI C U3MEHEHHEM
MEXaHUYECKOW SHEPTuu Tena Ha
pUMepE PACTSHKEHUSI PE3UHOBOTO
KIYyTa»

20

KoHTponbHas pabora 1o Teme
«Kunemaruka. /lunamuka. 3aKkoHbI
COXpaHEHHUs B MEXaHHUKEY

bu6mmoreka [JOK
https://medsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIO’KEHHST MOJIEKYISIPHO-
KHHEeTH4YecKoi Teopuu. bpoyHoBckoe
neuxenue. Auddysus

bu6mmoreka [IOK
https://medsoo.ru/ff0c4dc2

22

Xapakrep JBUKEHUS U
B3aMMOJICUCTBHS YACTHI] BEIISCTBA.
Mogenu cTpoeHus ra3oB, KUAKOCTEU U
TBEPABIX TEN

23

Macca monekyn. Konuuecto
BemectBa. [locTostHHas ABoraapo

24

TemnnoBoe paBHOBecue. Temneparypa




u e€ usMmepenue. Illkana remneparyp
Ienscus

Uneanpueiii raz B MKT. OcHOBHOE

bu6mmoreka [JOK

25 ypaBHeHue MKT https://medsoo.ru/ff0c4fde
AOcomoTHas TeMmrepaTypa Kak Mepa

b6 CpeHEel KHHETUYECKON SHEPruun bu6mmoreka [JOK
JIBHKCHHSI MOJICKYJI. Y paBHEHHE https://medsoo.ru/ff0c511e
MenaeneeBa-Knaneiipona

27 3akoH /lanbToHa. ['a30BbIE 3aKOHBI

b3 JlaboparopHas pabota «lccrnenoBanue
3aBUCUMOCTH MEXIy IapaMeTpaMu
COCTOSIHMSI Pa3pEKEHHOIO Ira3ay
N3onporieccrl B uaeaaIbHOM ra3e u ux bu6mmoreka [JOK

29 rpaduueckoe nmpeacTaBIeHUE https://medsoo.ru/ff0c570e
BryTtpeHnHss sHeprus
TEPMOJIMHAMHYECKON CUCTEMBI U
crocoObl ee'u3aMeHeHus. KoimuectBo bubmuoreka [JOK

30 TEIUIOTHI U paboTa. BHyTpeHHss https://medsoo.ru/ff0c5952
SHEPTUs OJHOATOMHOTO UJEATHHOTO
rasa

Bbu6mmorexa [JOK

31 Bung! renonepenaun https://medsoo.ru/ff0c5c36
VY nenpHas TEMIOEMKOCTh BEIIECTBA. Bu6morexa LIOK

32 KomiecTso TeruoTe! npu https://medsoo.ru/ff0c5¢36
Teruionepenave. AauadbaTHblid mpolecc

13 [lepBrlii 3aKOH TEPMOAVMHAMUKH U €TI0 bubnuoreka LIOK

MMPUMCHCHHE K U30IIponcccamM

https://medsoo.ru/ff0c5efc




bu6mmoreka [JOK

34 HeobpaTumocTs mporieccoB B mpUpo/Ie. hitos://medsoo.rw/ff0c6230
ps: )
BTopoii 3ak0H TepMOJIMHAMUKHI
15 [Mpunnun neiicteus u KI1J{ ternooit Bbu6mmorexa [JOK
MAIITUHBI https://medsoo.ru/ff0c600a
36 Hukn Kapno u ero KIT[
37 DKOJIOTrHYeCKHe MPOOIeMbl
TEIJIO3HEPTeTUKU
hg O6o0matromuii ypok «MoseKyJsipHast bubmuoreka [JOK
¢u3uka. OCHOBBI TEPMOAMHAMUKI https://medso0.ru/ff0c6938
Kontponbnas paboTa mo teme Eub OK
39 «Monexynsipraas ¢puzuka. OCHOBBI htI;IosJ'I/I;IriTezlszouru/ffOc6aSO
TEPMOJTMHAMU KM . .
40 [TapooOpa3oBaHue U KOHICHCAITHS. bubmuoreka [JOK
Hcnapenue n kunenve https://medsoo.ru/ff0c63b6
11 AOCOII0THAS U OTHOCUTEIIbHAS bubmuoreka [{OK
BJIAJKHOCTH BO31lyXxa. HachlleHHbIl ap https://medsoo.ru/ff0c64d8
Tepnoe Teno. Kpucramnmyeckue u
0 amop(HbIe Tena. AHU3OTPOIHS bubnuorexa [JOK
CBOMCTB KpHCTaJLIOB. JKuakue https://medsoo.ru/ffOc65{P
kpuctamuibl. COBpeMeHHbIE MaTepHAIIbI
[1naBneHue U KpucTaIu3aIus. BuG 10K
43 VY enpHas TEIUIOTA IIJIaBICHUA. ht?psj?/ljr?lzzl:o W/fF0c6708
CyGnumarnus ] ]
bu6mmoreka [JOK
44 YpaBHEHHE TEIJIOBOTO OaslaHca

https://medsoo.ru/ff0c6820




DJNeKTpu3aus Tejl. DIEKTPUIECKU~

45 bubnuoreka HOK]
3apsj. /lpa BH/1a SJEKTPHYECKHUX https://medsoo.ru/ff0c6bce
3apsa0B
IIpoBOoOHMKH, TUIIEKTPUKA U

46 n(l)pn TIPOBOJTHUKH 3aK(l;)H COXpaHEeHUs bubmotexa HOK

YHpoBOa ’ P https://medsoo.ru/ff0c6bee
3JIEKTPUYECKOT0 3apsia
BsaumonelicTBue 3apsiioB. 3aKOH
17 K HT . pAA . bubnuoreka HOK]
yioHa. TOYEUYHBIN 3JIEKTPUYECKHIA hitbs://medsoo.rw/ f0c6eed
3apsia
Hanpsi>keHHOCTB AJIEKTPUUECKOTo MOJIs.

1s [punHtmn cynepmno3unun bubnuoreka HOK
3JIEKTPUYECKUX MoJeu. JInHuu https://medsoo.ru/ff0c6df2
HaIpPsKEHH OCTH
Pabota cuit snekTpocTaTuuecKkoro

49 moys. Ilorenmnman. PasHocThb bubmmotexa HOK

] B ’ https://medsoo.ru/ff0c6f00
[IOTEHIINAJIOB
IIpoBOOHUKY U AUIIEKTPUKU B
50 3J'IpeKT OCTAaTHYECKOM noljie bubmotexa HOK
p ) https://medsoo.ru/ff0c7018
JusnexTpuueckasi IpOHUIIAEMOCTb
51 3 K bubnuoreka 1HOK
JICKTPOCMKOCTD. ROHICHCATOP https://medsoo.ru/ff0c7126
DIEKTPOEMKOCTh IIJIOCKOTO
52 KOHEHCATOpa. DHEPIUs 3apsKEHHOTO bubmiorexa HOK
a pa. p p https://medsoo.ru/ff0c72c0
KOHJIEHCaTOopa

53 JlaGopartophas pabota "M3mepenue
AJIEKTPOEMKOCTH KOHAeHcaTopa"

54 [IpuHIMIT NEWCTBUS U IPUMEHEHHE

KOHACHCATOPOB, KOIIMPOBAJILHOTO




anmnapara, CTpyWHOTO IpUHTEpPA.
DneKTpocTaTHUecKas 3alluTa.
3azemiieHne AIEKTPOIPUOOPOB

55

DIJIEKTPUYECKUH TOK, YCIOBHUA €TI0
cyniectBoBaHuA. [I0CTOSIHHBIN TOK.
Cuna Toka. Hanpsbxkenue.
Conporunenue. 3akoH Oma 11t
ydacTKa Lenu

56

[TocnemoBarenbHOE, TapaIeFHOE,
CMEIIaHHOE COCTMHCHUE TIPOBOTHHKOB.
JlaGopaTtopHas pabora «3yuenune
CMEIIAaHHOTO COCIMHEHHUS PE3UCTOPOBY

bu6mmoreka [IOK
https://medsoo.ru/ff0c7410

57

PaboTa 1 MOIIIHOCTE AJIEKTPUUECKOTO
Toka. 3akoH J[oynsa-Jlenna

bu6mmoreka [JOK
https://medsoo.ru/ff0c7838

58

3axoH OMa A1 TOJTHOM (3aMKHYTOM)
aneKkTpuueckon nenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«3mepenune DJ1C ucTouHMKA TOKA U
€ro BHYTPEHHETO CONPOTUBICHUSD)

bu6mmoreka [IOK
https://medsoo.ru/ff0c7ae0

59

DNeKTpOHHAs TPOBOAUMOCTH TBEPIBIX
METAJUIOB. 3aBUCUMOCThH
COITPOTHBIICHUS] METAJIJIOB OT
temriepaTypbl. CBEpXIIPOBOJIUMOCTh

60

DIEKTPUYECKHUI TOK B BaKyyMe.
CBouCTBa AIIEKTPOHHBIX ITyYKOB

61

[MomynpoBoAHUKH, UX COOCTBEHHAS U
MpUMecHasi MpoBOAUMOCTb. CBOUCTBA P
—n-niepexojia. [TonynpoBoHUKOBEIE

Bbub6mmorexa [JOK
https://medsoo.ru/ff0c84ae




puOOPHI
DNEKTpUUECKUN” TOK B pacTBOpPax U
> pacIuiaBax 3JIEKTPOIUTOB. { Bub6munoreka LIOK
DNEeKTPONIUTHYECKAs JUCCOLMAIIMSL. https://m.edsoo.ru/ff0c82ba
DnexTponus
DIIEKTPUYECKUM TOK B rasax.
CaMoCTOSITEIbHBIN U bubmmoreka HOK
63 HECaMOCTOSTENbHBIN pa3psan. MoaHus. ! https://m.edsoo.ru/ff0c84ae
[Tmazma
DnexTpuyeckrue npudopsl U
YCTPOMCTBA U UX MPAKTUYECKOE bubnuoTeka HOK
64 npumeHenue. [IpaBuna TexHuKn ! https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH
65 Obobmaronyit ypox 1 Bu6samoreka LIOK
«ONEKTPOJMHAMHKA https://m.edsoo.ru/ff0c88be
KoHnTponbHas pabora 1o Teme
«Inekrpocraruka. [TocTosHHBIN Bub6munorexa LIOK
66 AIIEKTPUUECKUM TOK. TOKM B pa3IMyHBIX ! https://m.edsoo.ru/ff0c8a8a
cpenax»
- PesepBHsiit ypok. KontponbHas paborta . Bu6mmoreka LIOK
o Teme "DieKTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56
PesepBubIil ypok. O600maronmii ypok bubnmoreka [JOK
63 o Temam 10 kiacca ! https://m.edsoo.ru/ff0c8f6¢
OBUIEE KOJIMYECTBO YACOB I10 68
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11 KIIACC

KosmuecTBo yacoB JIeKTPOHHBIE
uugposbie
Ne Hdara 6
Tema ypoka Kontpoasnsie | IlpakTnuyeckue oopasoBaTe/ibHbIC
n/n Bcero U3YyYeHHs
padoThI padoThI pecypchl
[TocTostHHBIE MATHUTHI U X
B3aUMOJICCTBUE. MarHUTHOE TIOJIE. { Bu6mmoteka ITOK
Bextop MarHuTHOM MHAYKUWH. JIMHUK https://m.edso00.ru/ff0c9778
MarHUTHOW MHIYKIINH
MarsnuTHo€ 1noJje NpOBOJHUKA C TOKOM.
OmeIT Opcrena. ! Bubmoreka ITOK
B3anmoneiicTBre NpOBOJIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHnast pabota «3yuenue { { Bu6mmoteka ITOK
MarHUTHOTO TOJI KaTYIIKHA C TOKOM https://m.edsoo.ru/ff0c98fe
JleiicTBME MarHWTHOTO TOJISI Ha
MPOBOJIHUK C TOKOM. Cuita Ammepa.
bu6mmoreka [JOK
JlaboparopHuas pabota «VccnenoBanue 1 1
. https://m.edsoo.ru/ff0c9ac0
JIEUCTBUSI MOCTOSTHHOTO MarHuTa Ha
PaMKy C TOKOM
JlelicTBME MAarHUTHOTO TOJIS Ha
JIBIDKYIIIYIOCS 3apPSDKEHHYI0 YaCTHILY 1 bubmmorexa I1OK
' https://m.edsoo.ru/ff0c9df4
Cuna Jlopennia. Pa6ora cuiel Jloperia
OnexktpomaruutHas UHAyKIus. [loTok 1

BEKTOpa MarHUTHOM uHayKuuu. 31C




WHIYKIUU. 3aKOH JIEKTPOMArHUTHOM
unaykuuu Papanes

JlaGopaTtopHnas pabora «MccnenoBanue

bubmuoreka [JOK

/ FBIICHIGH SCKIPOMATHITHON https://medsoo.ru/ff0cal50
UHAYKLIAW»
NunyKTUBHOCTD. SIBIIeHUE

2 camounaykiuu. 3J1C caMOMHyKIUU. bubnuoreka [JOK
DHeprust MarHUTHOTO TIOJISL KaTYIIKH ¢ https:/medsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHUTHOE T10JIe
TexHnueckue yCcTponucTBa U UX
IIPUMEHEHNUE: TOCTOSIHHBIE MAarHUTHI,

9 AJIEKTPOMArHUTHI, JIEKTPOIBUTATED,
YCKOPHUTENH 3JIEMEHTAPHbBIX YaCTHII,
MHAYKIMOHHAs IeYb

10 Oo6o6matonuit ypok « MarHutHoe Bubsmorexa [L{OK
1oJie. JNEKTPOMarHuTHasi MHIyKLUS» https://medsoo.ru/ff0cab82
Konrponbnas padora no Teme

11 «MarnutHoe 1nozse. bubmorexa HOK

https://medsoo.ru/ff0cad58

OneKTpOMarHuTHas HHIYKIMSD
CB00O/IHBIE MEXaHUUECKUE KOJICOaHUsI. Butmorexa LIOK

12 ["apmonnueckue konedaHusl. hitps://medsoo.ru/ff0caf0s
YpaBHEHHE rapMOHUYECKUX
kosiebanuil. [IpeBparienue suepruu
JlaGopatophas pabota «lccnenoBanue

13 3aBHCHMOCTH [1EpUOJIa MAJIbIX

Kosie0aHuil Tpy3a Ha HUTH OT JJTUHBI
HUTH U MacChl Ipy3a»




14

Koneb6arenbupiii” koHTYyp. CBOOOIHBIE
AJIEKTPOMArHUTHBIC KOJICOaHUs B
UIealbHOM KOJIe0aTeIbHOM KOHTYPE.
AHaJorus Mexay MeXaHH4eCKUMHU U
AJIEKTPOMArHUTHBIMH KOJICOAHUSIMU

bubmuoreka [JOK
https://medsoo.ru/ff0cb820

15

®opmyna Tomcona. 3aKOH COXpaHEHUS
SHEPrUH B HJICATHHOM KOJIe0aTeTbHOM
KOHTYpe

bubmuoreka [JOK
https://medsoo.ru/ff0cb9c4

16

IIpencraBnenue o 3aTyxaromux
KosieOaHusX. BoIHy X 1eHHbIE
MeXaHHuecKkue Koynebanus. Pe3onanc.
BI)IHY)KIIGHHI)IG 3J'I€KTpOMaFHI/ITHI>I€
KoJIeOaHMs

bu6mmoreka [JOK
https://medsoo.ru/ff0cbb86

17

ITepemenHsIil Tok. CHHYCOUATBHBIN
IIEPEMEHHBIN TOK. MoIHOCTh
MIEPEMEHHOT0 TOKA. AMIUIUTYAHOE U
JICUCTBYIOLIIEE 3HAYECHHUE CUIIbI TOKA U
HaIPsKEHUS

bubnuoreka [JOK
https://medsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBocTso,
nepenavya u norpedieHue
AIEKTPUUECKON 3HEPTUU

19

Y CTpOUCTBO U MIPAKTUYECKOE
[IPUMEHEHUE IEKTPUIECKOr0 3BOHKA,
reHeparopa INepeMEHHOr0 TOKa, TUHUN
JNIEKTpoIepeaay

bu6mmoreka [IOK
https://medsoo.ru/ff0cc324

20

OKOJIOTUYECKHE PUCKU ITPU
IPOU3BOJICTBE NIEKTPOIHEPTUHL.
Kynbrypa ucnons3oBanus




AJIEKTPO3HEPTUHU B TOBCEHEBHOM
JKU3HU

MexaHnuecKkue BOJIHBI, yCIOBUS
pacnpoctpanenus. Ilepuoa. Cxopocth

bu6mmoreka [JOK

21
pacnpoCTpaHEHUS U JJTNHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunbie U IPOJOJIBbHBIE BOJIHbI
3ByK. CKOpOCTh 3BYyKa. [ pOMKOCTh bu6muoreka [{OK
22
3ByKa. Beicora Tona. TemOp 3ByKka https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHuTHbIE BOJIHBI, UX
23 CBOI/IC”II“DBa u ckopocts. [lIkana bubmmoreka LIOK
p ’ https://m.edsoo.ru/ff0ccfe0
3JI€KTPOMATHUTHBIX BOJIH
[IpuHIUIIBI paguOCBs3U U
24 TeJIeBUACHU. Pa3BUTHE CPENICTB CBS3U.
Papnonokamus
s Kontponbhas pabota «KoneGanus u Bu6nnoreka LIOK
BOJIHBDY https://m.edsoo.ru/ff0cc618
IIpssMonuHEHOE pacpoCcTpaHEHNe
N N bubnuoreka [JOK
26 CBETa B OAHOPOJIHOM cpene. TouyeuHbli
https://m.edsoo.ru/ff0cd350
HWCTOYHUK cBeTa. JIyu cBeTa
OtpaxeHue cBeTa. 3aKOHbI OTPAKEHUS
27 csera. [locTtpoenune u3zobpakeHuu” B bubmmorexa LOK
’ p p https://m.edsoo.ru/ff0cd4e0
IIJIOCKOM 3€pKaje
[Ipenomnenue ceta. [loaHoe
b3 BHyTpeHHee oTpakeHue. [IpenenbHslii Bu6muoreka [JOK
YIOJI HOJTHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd 716
OTPAKEHUS
29 JlaGopatopHas pabora «M3mepenue Bu6muoreka [JOK




IMOKas3aTeyid MPEJIOMIICHUA CTCKIIa»

https://medsoo.ru/ff0cd67a

JIunzel. [TocTpoenune n3o0pakeHuit B

bubmuoreka [JOK

30 nuH3e. Popmysia TOHKOU JIMH3BL.
pMY https://medsoo.ru/ff0cddle
VYBenuueHue JTUH3bI
31 JlaGopaTtopHnas pabora «MccnenoBanue
CBOICTB M300paKeHUH B JIMH3aX)
Hucnepcus ceeta. CiioxKHBIN COCTaB
10 6enoro csera. L{per. JJabopaTopHas
paborta «HabmroneHue nucrepcuu
CBETa»
33 WNurepdepentus cera. qudpakmms bu6mmoteka [IOK
ceta. Jludpaknuonnas pemerka https://medsoo.ru/ff0ced22
34 ITonepedyHOCTh CBETOBBIX BOJIH. bubmuoreka [IOK
[Tonspusanus csera https://medsoo.ru/ff0cf02e
15 OnTrueckue MpruOOPHI U YCTPOICTBA U
yCIIOBUS UX 0€30MacHOTr0 MPUMEHEHUS
['panuLbl TPUMEHUMOCTH
16 KJIaCCMYECKON MexaHuKH. [locTymnarsl bubnuoreka LIOK
CIIELIMAIbBHON TEOPUH https://medsoo.ru/ff0cf862
OTHOCUTEIIbHOCTH
OTHOCUTENBHOCTD OJHOBPEMEHHOCTH.
37 3ameJieHne BpEeMEHH U COKpaIlEHUE bubmorexa [OK
P P https://medsoo.ru/ff0cfa42
JUTUHBI
DHeprus U UMIYJIbC PEISITUBUCTCKON
38 gacTUIbl. CBSI3b MacChl ¢ DHEPTUEd U Bubmiorexa IIOK
) p https://medsoo.ru/ff0cfc68
UMITYJIECOM. DHEPTHUS MTOKOS
39 Kontponbhas pabora «Ontuka. bubnuorexa [JOK




OcHOBBI cENMAIBHON Teopun
OTHOCHTEJIBHOCTH»

https://medsoo.ru/ff0ct610

®otonsl. Dopmyna [1nanka. DHeprus

bub6nunoreka [JOK

40 U UMITYJIbC OTOHA https://medsoo.ru/ffOcfel16
OTKpBITHE U UCCIICIOBAHNE Eu6 LIOK
noImoTeKa
. A.T.
a1 porordexra. Ombrro: https://medsoo.ru/ff0cffc4
CromeroBa
3 LY
" 9aKOHH ¢doroaddexra. YpaBHeHue Butmotexa LIOK
MHIITeHHa 11 GoTodpexTa. https://medsoo.ru/ff0d015¢
«Kpacnas rpanuna» gotordpdexra
Jasnenue cBeta. OnbiTh I1. H.
43 JleGeneBa. XuMHuuecKkoe JCUCTBHE bubmorexa IOK
AeBa. a https://medsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoicTa u
m MPaKTUYECKOE TPUMEHEHUE:
¢dhoToreMeHT, GOTOATIHMK, COJTHEUHAS
Oarapesi, CBETOAHO]
45 Pemenue 3amad mo reme « 1€MEHTHI bu6mmoreka [{OK
KBAHTOBOM OIITHKI https://medsoo.ru/ff0d0302
M T .0
i : ozaenb atoma TomcoHa. ONbITHI Butmotexa LIOK
e3ep(op/1a 110 paccesHMIO a-4acTHlI. https://medsoo.ru/ff0d091a
[Inanerapnast Mmozens aToma
bu6mmoreka [{OK
47 Hoctynater bopa https://medsoo.ru/ff0dOafa
N3nydenue u nornonieHue GOTOHOB
48 o I/I};'Ie €xoJe aroma C 0 H(()I;o OBHS bubmmorexa [IOK
p pexon . A yp https://medsoo.ru/ff0dOafa
SHEPruu Ha Apyroil. Buasl criekTpoB
49 BomnHoBEIe cBOMCTBA YyacTUIl. BOTHEI but6mmoreka [JOK




ne bpous. KopriyckynsipHOBOIHOBOK ™
nyanu3M. CIIOHTaHHOE U BBIHYKIEHHOE
U3ITy4YeHHe

https://medsoo.ru/ff0d0ca8

50

OTkpBITHE PATUOAKTUBHOCTH. OTIBITHI
Pesepdopaa no onpeneneHuto cocraBa
PalMOaKTUBHOTO U3ITyYCHHUS

bubmuoreka [IOK
https://medsoo.ru/ff0d0fd2

51

Csoucrtsa anbda-, 6era-, ramma-
u3ydeHus. Bimsaue
PaZOaKTUBHOCTH Ha )KUBBIS
OpraHu3Mbl

52

OTKpBITHE IPOTOHA U HEUTPOHA.
W3otombl. Anbga-pacna.
DJIEKTPOHHBIN U MIO3UTPOHHBIN OeTa -
pacnaz. ['aMMa-nsirydeHue

bu6mmoreka [IOK
https://medsoo.ru/ff0d1162

53

DHeprus CBs3U HyKIOHOB B spE.
SnepHble peakuuu. SInepHpIM peakTop.
[TpobGaemsbl, epcreKTUBHI,
HKOJIOTUYECKUE ACIIEKTHI AJIEPHOU
SHEPreTUKU

bu6mmoreka [JOK
https://medsoo.ru/ff0d1356

54

OneMeHTapHble yacTulbl. OTKpbITHE
MO3UTpOHa. MeTo bl HaOII0IeHUS U
pErucTpaluy 3JI€MEHTAPHBIX YACTHII.
Kpyrasiii cton «@yHaaMeHTalIbHbIE
B3auMoJiecTBUd. ENUHCTBO
buznyecKoil KapTUHBI MUPa»

bubmuoreka [JOK
https://medsoo.ru/ff0d0e38

55

Bun 3Besnnoro He6a. Co3pesaus,
SIpKI/IC 3BE€3/1bl, IINIAHCTHI, UX BUAUMOC
nemxkenne. ConHeyHas CUCTEMA




56

Comnune. CoHeyHast akTUBHOCTb.
Wcrounuk sneprun CoJiHIA U 3BE3]]

57

3Be3/b1, UX OCHOBHEIC
XapaKTEePUCTUKHU. 3BE3/Ibl TJITABHOM
rmocJieIoBaTeIbHOCTH. BHYTpeHHee
crpoeHue 38e3/1. COBpeMEHHbIE
MPEACTABICHUS O MPOUCXOKIACHUHN 1
spomronk COJIHIIA U 3BE3]T

58

Muneunsiii IlyTe — Hama I'anakTuka.
[Tonoxxenne u npuxxenue ConHua B
lNanakTuke. I'amaktuky. YepHble abIpbI
B sAJIpax rajJakTUK

59

Bcenennas. Pa3beranue rajgakTuk.
Teopust bosbiioro B3peIiBa.
PenukroBoe nsnydenue.
MeraranakTuka

60

Hepemennsie mpobieMbl aCTpOHOMHUHT

61

Kontponbhas pabota «1eMeHThI
aACTPOHOMHUU U aCTPOPHUIUKNY

62

O6o6maromuii ypok. Pons ¢usuku u
aCTPOHOMHUH B SKOHOMUYECKOH,
TEXHOJIOTUYECKOM, COLIMAIbHON 1
ATHYECKOH cdepax NesTeTbHOCTH
YyesoBeKa

63

O6o06maromuii ypok. Pois u mecto
(U3HKY B ACTPOHOMHH B COBPEMEHHOM
HAYYHOH KapTHUHE MUpa

64

O6o6maromuit ypok. Ponb




(bu3ugecKoit Teopuu B (HOPMHUPOBAHUH
npeCcTaBiICHU 0 (PU3NIECKOI KapTHHE
MUpa

65

O6o6matomuit ypok. Mecto
(U3UYECKON KapTHHBI MHPa B 00IIIEM
PSAY COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MIPEJCTABICHUN O IPUPOJIC

66

PesepBHbIil ypok. MarautHoe noie.
DNEeKTpOMarHuTHasl MHAYKIHS

67

PesepBHblii ypok. OnTrka. OCHOBBI
CHEeIMalbHOM Teopun
OTHOCUTEIIbHOCTH

68

Pesepnblii ypok. KBanroBas ¢usuka.
DJEMEHTHI aCTPOHOMUH U
acTpou3uKH

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

OBIIEE KOJMYECTBO YACOB I1O
[TPOTPAMME

68




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

» ®usuka, 10 kimacc/ KacesinoB B.A., O6111ecTBO C orpaHuYeHHON
OTBETCTBEHHOCTHIO «[PODAY; AxuinonepHoe obiectBo «M31aTenbcTBO
«IIpocBemieHue

» ®usmka, 11 kmacce/ KacessnoB B.A., O0mmiecTBo ¢ orpaHnYeHHON
0TBETCTBEHHOCTHIO «IPODA»; AkumonepHoe obmectBo «M3narenscTBo

«IIpocseienue»

METOJUYECKUE MATEPUAJIBI 1JISI YUUTEJIA
[Iporpamma kypca ¢puszuku ais 10—11 knaccos. bazoBbiii ypoBeHs (aBTop B.

A. KacbsiHOB)

YMK «®uzuka. 10 kiacc. bazoBblil ypOBEHbB»

1. ®wuzuka. 10 knacc. ba3oBbiil ypoBeHb. YUEOHUK C AIEKTPOHHBIM
npuioxenuem (aBrop B. A. KacesiHOB).

2. ®wusuka. 10 knacc. ba3zoBelil ypoBeHs. MeToanueckoe nocobue (aBtop B.
A. KacbsiHOB).

3. ®wusuka. 10—11 xnaccel. ba3oBsliit yposens. Terpaas asns 1abopaTopHbIX
pabot (aBTopsl B. A. KacesiHoB, B. A. KopoBuH).

4. ®wusuka. 10—11 xnaccel. ba3oBsliil ypoBeHb. KoMmIekT Tetpaneit s



KOHTPOJBHBIX paboT (aBTop B. A. KachsiHoB)
5. ®wuzuka. 10 knacc. JJunaktuyeckne KapTouku-3aaanus (aBTopsl M. A.

VYmaxkos, K. M. Yiiakos).

YMK «®Pu3uka. 11 knacc. ba3oBblil ypoBEHb»

1. ®wusuka. 11 kinacc. ba3oBblil ypOBEHb. YUEOHUK € AIEKTPOHHBIM
npuioxxkenuem (aBrop B. A. KacksHoB).

2. @wuswmka. 11 knacc. ba3oBslit ypoBeHb. MeToanueckoe nocodue (aptop B.
A. KacbsiHOB).

3. ®wusuka. 10—11 xnaccel. ba3oBsriit ypoens. Terpaas ass 1abopaTopHBIX
pabot (aBTops! B. A. Kacesanos, B. A. Koposun).

4. ®wusuka. 10—11 xnaccel. ba3osiii ypoBeHb. KomIekT Tetpanen nms
KOHTPOJIbHBIX paboT (aBTopsl B. A. KacesiHoB, 1. B. UrpsiioB).

5. ®wusuka. 11 knacc. Jlugakruueckue kapTouku-3aaanus (aBTopsl M. A.

VYmakog, K. M. Yiakos).

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbHI U PECYPCBI CETHU
HNHTEPHET

1 http://nsportal.ru - connanbpHas ceTb paOOTHUKOB 00pa30BaHUSI.

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

3 http://festival.1september.ru/articles/ - dhecTuBaNIbL IEAATOTHYSCKUX HICH

«OTKpPBITBIA YPOK».



4 http://www.fizika.ru/ - caliT anisa yuureneit GU3MKUA U UX YIYCHUKOB.
5 http://www.physics.ru/ - MmaTepuaiibl 1o Gpu3MKe.
6 www . ege .edu.ru - uadopmanoHHbii noptan EI'D.

7 http :// school - collection . edu . ru / - enunas xomnexus [{OPos
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