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INOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOro ypoBHS Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHMs pa3pabOoTaHa Ha OCHOBE MOJOKEHH W TpeOOBaHUU K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 00pa3oBaTelibHOM Mporpammsbl, npeactaBieHHbIXx B OI'OC
COO, a Takxke c yuy€roM ¢enepanbHOH pabouell mporpamMmbl BOCHHUTAHUSA U
KOHIIETIIINY TpernoaBanusi ydyeObHoro mpeamera «dusmka» B 00pa3oBaTEIbHBIX
Opra”Hu3anusx Poccutickon denepanyu, peATU3YIONIUX OCHOBHBIE
oOpa3oBareIbHbIE MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOyuatoumxcs 10-11 kmaccoB mnpu
oOyuyeHun ux (pusrke Ha 6a30BOM YPOBHE Ha OCHOBE CUCTEMHO-/IEATEIIbHOCTHOTO
noaxoja. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusMm PI'OC COO k
IUIAHUPYEMBIM JINYHOCTHBIM, MPEJAMETHBIM M METalpeJIMETHbIM pe3yJibTaTaM
OoOyueHus, a TaKXKE YYUTHIBAET HEOOXOAUMOCTh pEeAH3AINH MEXIPEIMETHBIX
CBsi3e (DMBMKM C €CTeCTBEHHO-HAy4YHBIMH Y4eOHbIMH mpenMeramu. B Helt
OIPEAEISAIOTCA OCHOBHBIE LENM M3Y4YeHMs] (DU3MKUM HA YPOBHE CPEAHETO OOIIEro
o0Opa3oBaHMsl, JIAHUPYEMBIE PE3yJIbTaThl OCBOEHHUS Kypca (PU3UKU: JMYHOCTHBIE,
MeTanpeaMeTHbIe, TPeIMETHBIE (Ha 6a30BOM YPOBHE).

[Tporpamma no (pusmKe BKIIIOYAET:

e IUIAHMPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (pr3uKu Ha 0a30BOM YPOBHE, B

TOM YHCJIE [IPEIMETHBIE PE3YJIBTATHI 110 TOAAM 00YUYEHMUS;

e cojlepkaHue yueOHoro npeamMera «dusnkay 1o rogaM o0y4eHuUs.

®duzuka Kak Hayka O HamOojee OOIIMX 3aKOHAaX MPHUPOAbI, BHICTyIas B
Ka4yecTBEe Y4eOHOTO MpeaMeTa B IIKOJIEe, BHOCUT CYIIECTBEHHBIN BKJIa/ B CUCTEMY
3HaHUN 00 okpyxatouiemM mupe. [1IkonbHbIN Kype (U3HKN — CUCTEMOOOPA3YIOLIHi
JUISL €CTECTBEHHO-HAYUHBIX YUE€OHBIX MPEIMETOB, TOCKOJIBKY (PM3NUYECKHE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
dbusndeckol reorpadmert um actpoHommer. Vcmonap3oBaHWE W AKTUBHOE
npuMeHeHne (GU3NYECKUX 3HAHWM  OMpeneNseT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTUH B cdepe SHEpPreTuKH, TPAHCIOpPTa, OCBOCHMS
KOCMOCa, MOJYYEHHUs HOBBIX MaTepuajoB C 3aJaHHBIMU CBOMCTBAMHU M JPYIHX.
W3ydyenne ¢GU3MKH BHOCHT OCHOBHOW BKJIaJ B (POPMUPOBAHHE E€CTECTBEHHO-
HAYYHOW KapTHUHBI MHUpa OOydaromuxcs, B (GOpPMHUPOBAHHE YMEHHMIA NPHUMEHSTH
HAYYHBI METO/1 TO3HAHUS NP BHIMOIHEHUH UMU YUY€OHBIX HCCIEAOBAHUM.

B ocHOoBy kypca ¢usuku myig ypoBHS cpeAHero oOumero ooOpa3oBaHus
NOJIOKEH PAd HAEH, KOTOpble MOXHO paccMaTpUBaThb KaK MPUHIUIBI €ro
MOCTPOCHUH.



Hoes yenocmnocmu. B coOTBETCTBUM € HEMl Kypc SBISETCS JIOTUYECKU
3aBEpIIEHHBIM, OH COJIEP’KUT MaTepuai U3 BceX pa3zesioB (U3HUKH, BKIIOYAET KaKk
BOMPOCHI KJITACCUYECKON, TaK U COBPEMEHHON (DU3HKHU.

Hoes ecenepanuzayuu. B cOOTBETCTBMUM ¢ HeHW MaTepuan Kypca (Qu3nku
o0bemMHEH BOKpYTr (¢u3MyYecKux Teopuil. BemymwmM B Kypce sBIsieTCs
dbopMHpoBaHUE TIPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTEpHH, BEIECTBE U
noJe.

Hoes eymanumapuzayuu. E€ peanmzanusi NpeanosiaraeT HCHOJIb30BaHUE
I'YMaHUTAPHOTO TNOTEHIMaIa (U3NYECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢bu3uKM C pa3BUTHEM OOIIECTBa, a TaKXke C MHPOBO33PEHUECKHUMH,
HPABCTBEHHBIMHU U 3KOJIOTUYECKUMU MPOOIEMaMHu.

Hoes  npuxnaonoti  uanpaenennocmu. Kypc ¢dusukm mpeamnonaraet
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX M TEXHOJIOTHUYECKUX MPUITIOKECHHUM
W3YYEHHBIX TEOPUM U 3aKOHOB.

Hoes osxonocusayuu peann3yercs TOCPEACTBOM BBEICHHS 3IIEMEHTOB
COJIEpKaHUsl, TMOCBSIIEHHBIX SKOJOTUYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHUEM TEXHUKU M TEXHOJOTHH, a Takxke 00CYyXIeHUus
po0JIeM pallMOHATIEHOTO TPUPOONOIB30BAHMS M 9KOJIOTHUECKOM 0€301acHOCTH.

Crep:KHEBBIMU 3JIEMEHTaMHM Kypca (U3MKH Ha YPOBHE CpPEIIHEro OOIIero
oOpa3oBaHus ABIAIOTCS (usnueckue Teopuu ((HpopMupoBaHUE MPEACTABICHUN O
CTPYKTYype OCTpOeHUs (PU3HUECKON TEOPHUH, POIU (PyHIaMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSAX O TMPUPOJE, TIpaHUIAX
MPUMEHUMOCTH TEOpUM, JMJIS OIKCAHUS €CTECTBEHHO-HAy4YHBIX SIBICHUM U
MIPOIIECCOB).

CucTEeMHO-JeSTEIbHOCTHBIA TOAX0 B Kypce (DHM3UKU peanu3yercs Mpexkie
BCEro 3a CU€T OpraHu3alliyd IKCIEPUMEHTAJIbHOU AESITETbHOCTH OOYYaOIIUXCS.
Jis  6a30BOro ypoBHs Kypca (U3MKM — O3TO MHCIOJIb30BAHUE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOpPHBIX pPadoT,
KOTOpBIE B Mporpamme mo (u3uke OOBEAMHEHBI B OOIIMN CIHCOK yUYEHHYECKUX
NPaKTHYECKNX paboT. BeineneHne B yka3aHHOM IE€peydHe JIabopaTOPHBIX padorT,
OPOBOAMMBIX s KOHTPOJS ¥  OICHKH, OCYIIECTBISIETCS YYaCTHUKAMH
00pa30BaTeNBbHOrO Ipolecca HCXOAs U3 OCOOCHHOCTEH IJIaHUPOBAaHUS W
ocHauleHus: kaOuHera ¢Qusuku. Ilpm sToM oOecreunBaeTCsl  OBIAJICHUE
OOy4aroIUMHUCS YMEHUSMU TPOBOJUTH KOCBEHHBIE W3MEPEHHs, HCCIEIO0BAHUS
3aBHCHUMOCTEH (PU3NYECKUX BEIUYMH U TIOCTAHOBKY OIBITOB TIO MPOBEPKE
MPEIOKEHHBIX TUITOTE3.

Bonbiioe BHUMaHUE yAENSETCS PEHICHUI0 PacYETHBIX U KAaueCTBEHHBIX
3amay. [Ipu aTOM JUIsi pacy€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aJaHHON (PU3UUECKON MOJIEIBIO, ITO3BOJISIONINE MPUMEHSATh U3yUYCHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK W3 OJHOTO pasjiesia Kypca, TaKk W HHTETpUPYs 3HAHUS U3
pa3HbIX pa3nenoB. J[Jis KaueCTBEHHBIX 3a7]a4 MPUOPUTETOM SIBJISIFOTCS 3a/IaHUS HA
OOBSICHEHHE TPOTEKaHUs (PU3MUYECKUX SIBICHUW M MPOIIECCOB B OKPYKAIOIICH
JKU3HHU, TpeOyromue BbIOOpa (PU3MYECKOW MOJACIM Uil CUTYallud MPaKTHUKO-
OpPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO & MarepuanibHO-
TEXHUYECKOMY OOECTeUeHHI0 ydeOHOTo Tpoliecca 0a30BBI ypOBEHb Kypca
(GbU3UKN HA YPOBHE CPEIHETO 00I1Iero 00pa30BaHUsl TOKEH U3yUaThCsl B YCIOBUAX
MpeAMETHOr0 KaOuHeTa (PU3UKK WM B YCJIOBHUSX HHTEIPUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAyYHOTO IMKiIa. B kaOuHeTe (QU3MKU JTOKHO OBITh
HE0OX0aMMOEe J1abopaTopHOE OOOpYAOBAHWE JJIS BBITIOJHEHUS YKa3aHHBIX B
nmporpamme 1o (Pu3rKe Y4eHUIECKUX MPAKTUICCKUX padOT U IEMOHCTPAITMOHHOE
obopyioBaHUE.

JleMoHCTpallMOHHOE  00Opy/IoBaHUE (HOPMUPYETCSI B COOTBETCTBUU C
OPUHITUTIOM MHUHUMAJIBHOM JOCTaTOYHOCTH U OOECIEeYMBaeT IMOCTAaHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1o (U3NKE KIIOYEBBIX JEMOHCTpAIUid s
WCCJICIOBAHMS  M3y4YaeMbIX  SIBIEHUW W  TPOIECCOB, JOMIUPHUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHHUYECKUX PUMEHEHUH.

JlaGopatopHoe o0OOpyAOBaHHWE ISl YYEHHYECKUX MPAKTUYECKUX padoT
dbopmupyeTcss B BUAE TEMAaTHYECKUX KOMIUIEKTOB M OO€cTeunBacTCs B pacyeTe
OJTHOTO KOMIUIEKTa Ha JBYX OOydJarommxcs. TemMaTHdecKue KOMITJIEKTHI
1abopaTopHOTO 00OPYZOBAaHMS JOJDKHBI OBITH TOCTPOCHBI HA KOMILJICKCHOM
UCIOJIb30BAaHUN AHAJIOTOBBIX M HHUGPPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIbHBIX CUCTEM B BHJIC TU(POBBIX TaOOPATOPHIA.

OCHOBHBIMU 1IENIAIMU U3Y4YeHHSI PU3UKU B 0011IEM 00Pa30BAHUH ABIISIOTCS:

o (opmupoBanue wHTEpeca W CTPEMJICHUS OOYYAIOMIMXCS K HAYYHOMY
U3YYCHUIO TMPUPOJbI, PA3BUTHE HMX MHTEIUICKTYalIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEIA;

e Ppa3BUTHE MPEICTABICHNN O HAYYHOM METO]Ie TTIO3HaHUs U (popMUpOBaHUE
WCCJICIOBATEIIHCKOTO OTHOIICHUS K OKPY KAFOIINM SIBJICHUSIM;

e (opMupoBaHHME HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa HW3YUYCHUS
OCHOB CTPOCHHS MaTepUH U PyHIaMEHTAIbHBIX 3aKOHOB (DHU3UKU;

e (QopmupoBaHue yMeHUI OOBSACHATH SBJICHUS C HCIOJb30BAaHUEM
(bU3NYeCKUX 3HAHWN U HAYYHBIX I0KA3aTEIbCTB,;

e (opmMupoBanue mpeaCTaBICHUNW O Posid (HU3UKH TSI PA3BUTHS JAPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTH.

JlocTikeHne 3TUX 1efied o0ecreuyrnBaeTcsl perieHueM CIEIyIoNUX 3a7ad B

mpoliecce u3yueHus Kypca (GU3uKu Ha YPOBHE CPETHEro 00111ero 00pa3oBaHus:



e ImpuOOpeTeHue  CUCTEeMbl  3HaHUH 00  oO0mMX  (QU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHSIX, BKJTFOYAst MEXaHUKY,
MOJIEKYJIIpHYIO (PU3UKY, OJIEKTPOJMHAMHUKY, KBAaHTOBYIO (HU3UKY H
AJIEMEHTHI aCTPOPU3ZUKH;

e (opMupoBaHMEe YMEHHMA TIPUMEHATH TCOPETUUCCKUE 3HAHMS IS
OOBbsiCHeHUsSI (PU3WYECKUX SBIEHUW B TPUPOAEC U JUISI TNPUHATUS
MIPAKTUYECKUX PELICHUN B IOBCEHEBHOM KU3HU,

e OCBOEHME CHOCOOOB pEHIEHUS PA3IUYHBIX 33Ja4 C SBHO 3aJlaHHOM
bu3znyeckol MoAeNblo, 3aJady, MNOJAPa3yMEBAIOIIMX CAMOCTOSATEIbHOE
co3JlaHue PU3MIECKON MOJIEH, aIcKBaTHON yCIOBUSM 3a/a4H;

e TMOHWMaHHE (UBUYECKUX OCHOB W TPHUHITUIIOB JEHCTBHS TEXHUYCCKUX
YCTPOMCTB U TEXHOJIOTUYECKUX MPOILIECCOB, UX BIUSHUS HA OKPYKAIOILYIO
cpeny;

e OBJAJCHUE METOJAMU CaMOCTOSTEJbHOIO IUIAHUPOBAHMS U TMPOBEACHUS
bu3NYeCKuX SKCIEPUMEHTOB, aHajdu3a W MHTEpIpeTanud WHOOpMAaIuy,
OIIPENENICHUS JOCTOBEPHOCTH MOJIYYEHHOIO PE3YJIbTATa;

e CO3JaHUE YCIOBUU U PA3BUTHUS YMEHHUU MPOEKTHO-UCCIIEA0BATEIBCKOM,
TBOPUYECKOU JIeATELHOCTH.

Ha wusydenune ¢usuku (0a30BBI YPOBEHb) Ha YPOBHE CPEIHEro OOIIETo
oOpazoBanust oTBoauTCs 136 acos: B 10 kmacce — 68 yacoB (2 yaca B HEJICNIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1o (U3MKE MepeyeHb JTa0opaTOPHBIX U
MPAKTUYECKUX palbOT ABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
MpOBECHUS J1abOpaTOpPHBIX pPabOT M OMBITOB C YYETOM HHIMBHAYaIbHBIX
0COOEHHOCTEW 00yUYarOIIHUXCH.



COAEPKXAHUE OBYYEHUA
10 KUIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT0 IO3HAHUS

®uszuka — Hayka o npupoje. Haydnwsie METOIbl TO3HAHUS OKPYKAIOIIETO
Mupa. Poib 3KcepuMeHTa W TEOPUHM B MPOILECCE TMO3HAHUS IPUPOIBI.
DKCHEPUMEHT B (hU3HKE.

MonenupoBanue Qu3nyeckux sBIECHUN U mponeccoB. HayuHble TMIoOTE3bl.
du3nyueckre 3aKOHbI U TEOpUU. | paHUIBl MPUMEHUMOCTH (HPU3UIECKUX 3aKOHOB.
[TpuHLMIT COOTBETCTBUS.

Pons u mecrto ¢uzuku B (GOPMUPOBAHUM COBPEMEHHON HAy4YHOW KapTHUHBI
MHPA, B TPAKTUYECKOU JIESITETbHOCTH JIIOIEH.

Jlemoncmpayuu

AHanoroBpie W MHU(PPOBBIE W3MEPUTEIbHBIE MPUOOPHI, KOMITBIOTEPHBIC
JIATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe aBmxkeHue. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKECHUSI.
Cucrema otcuéra. Tpaekropus.

[lepemetienne, CKOpPOCTh (CpelHssI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) WU
YCKOpPEHHE MaTepUaTbHON TOYKH, MX MPOEKIIMA HA OCH CUCTEMBI KOOPIHMHAT.
CrnoxeHue nepeMeieHni U CI0KEeHUEe CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsIMOJIMHEWHOE ABMkeHue. ['paduku
3aBUCUMOCTH KOOPIWHAT, CKOPOCTH, YCKOpPEHUs, TyTH H TMepeMeIICHUs
MaTepUATbHOU TOYKH OT BPEMEHH.

CBoOomHOe najsieHue. Y CKOpeHre cBOOOHOTO MMaICHHUS.

KpuBonuneitnoe aBuxkeHue. JIBWkeHWe  MarepuagbHOM  TOYKH IO
OKPY>KHOCTH C MIOCTOSTHHOM 0 MOJTYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTbh, JIMHEHAs
ckopocTh. Ilepuosa u yactora obOpanienus. LleHTpocTpeMUTENBFHOE YCKOPEHUE.

TexHudeckue yCTpPOWCTBA MW TMPAKTHYECKOE MPHUMEHEHHE: CIUIOMETD,
JIBI)KEHUE CHAPSJIOB, IIETTHBIC U PEMEHHBIC MepeIauH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCYETA, WLUTFOCTPAINS KHHEMAaTHUECKHX XapaKTEPHCTHK
JIBYKEHUSI.

[IpeoOpa3zoBanne IBIKEHUM C UCITOH30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B Pa3pekCHHOM MPOCTPAHCTBE.

HaGntonenue nBukeHus tena, OpPOIIEHHOrO TMOJ| yIJOM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOIHOTO TaICHUS.

Hanpasnenue ckopocTu npu JBUKEHUU 110 OKPY>KHOCTH.

Yuenuueckuui sxkcnepumenm, 1abopamopHuvle pabomol

N3ydeHne HEPaBHOMEPHOI'O JBHXKEHUS C LEIBIO ONPEIEICHUS MIHOBEHHOM
CKOPOCTH.

HccnenoBaHe COOTHOILICHHS MEXAY MYTSIMHU, HPOUACHHBIMU TEIOM 3a
MOCJIEA0OBATEIbHBIE PABHBIE MPOMEKYTKHM BPEMEHM IMPU PABHOYCKOPEHHOM
JIBUKEHUH C HAYAJIbHOM CKOPOCTBIO, PABHOW HYIJIIO.

N3ydenue NBUKEHHUS IIAPHUKA B BA3KOW HKUJIKOCTH.

N3yuyenue ABMxKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocurenbHOCcTH  ['amunes. IlepBeiii  3akoH  HbrotoHa.
HNuepruanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunmun cynepno3uiiuu cwi. Bropoit 3akoH HeroTona
JUIs. MaTEpUAIIbHOM TOUYKH. TpeTui 3akoH HproTOHA 111 MaTepHUabHBIX TOYEK.

3akoH BcemupHoro TtsaroreHus. Cwia Tsokectd. IlepBas kKocMmHueckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (mokosi, ckosibxkeHus, kauenust). Cuia tpenusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbKEHUS U cujia TpeHwus mokost. Koadduiment TpeHus.
Cuiia cOnpOTUBIICHUS TIPU IBUKEHUM TeJIa B )KUIKOCTH WJIU Ta3e.

[TocTynarenbHOE U BpaliaTeabHOE ABUKEHUE aOCOTIOTHO TBEPAOIO TENA.

MOMEHT CHIIbI OTHOCUTENIBHO OcH BpamieHus. llnedo cunbl. YcnoBus
paBHOBECHS TBEPAOTO TeENA.

TexHuyeckue yCTpOCTBA M MPAKTUUYECKOE NPUMEHEHHE: MOIAIINITHUKH,
JIBU>KCHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrieHNEe MHEPIUH.

CpaBHeHHE MacC B3aUMOACHCTBYIOMINX TEJL.

Bropoit 3axkon HeroToHa.

N3mepenne cui.

CrnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTU OT JIePOpMalInu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U TTA/ICHUMN.

CpaBHEeHUE CHII TPEHUS MMOKOS, KAYEHHS U CKOJIBKCHMUSL.

VYciioBus paBHOBeCUs TBEPIAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuu sxkcnepumenm, 1abopamopHvle pabomol

N3yuenue nBuxeHust Opycka 1o HaKJIOHHOM MJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTUA CUJI YIPYTOCTH, BO3HHKAIONIUX B MNPYKUHE U
pPE3UHOBOM 00pa3Iie, OT uxX nedopmauu.

HccenmenoBanue ycilOBUM pPAaBHOBECUS TBEPAOIO TeJld, HMEIOLIErO0 OCh
BpALLCHUS.

Tema 3. 3aKonbl cOXpaneHus é MexanuKe

Nmiynsc MarepuanbHOM TOYKH (T€la), CHUCTEMbl MaTEpPHAIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHUE UMITYJIbCAa Tejla. 3aKOH COXPaHEHUs HMITYJIbCa.
PeakTuBHOE OBHMKEHUE.

PabGora cuibl. MOIIHOCTE CHJIEL.

Kunernueckass 3Hepruss MarepuaibHO Touku. Teopema 00 HU3MEHEHUH
KUHETHYECKOU SHEPTUU.

[ToTeHumanbHas SHEPrusl. [ToTeHumanbHas SHEprus YIpyro
nehopMupoBaHHOW  mpyXkuHbl.  [loTeHUManbHas HSHeprusi Tena  BOJIU3H
MMOBEPXHOCTHU 3EMJIH.

[loTeHmuanpHple W HENMOTCHNHAIbHBIE  cuUibl.  CB3p  pabOTHI
HEMOTEHIIMAIBHBIX CUJI C M3MEHEHUEM MEXaHMYECKON SHEPruM CHUCTEMBI Tell.
3aKOH COXpaHEHUS MEXAaHUYECKOW SHEPTHUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue ycTponcTBa M MPAKTUYECKOE NMPUMEHEHHE: BOJOMET, KOMED,
MPY>KUHHBIN MTUCTOJET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTrBHOE NBUXKEHHUE.

[lepexon NOTeHIIMATILHON YHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuui sxcnepumenm, 1abopamopHuvle pabomol

N3yuenne abCOMIOTHO HEYNPYTroro yaapa C MOMOIIBIO JABYX OJMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsizu pabOThI CUIIBI ¢ MU3MEHEHHUEM MEXAHUYECKOW SHEPIruu
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Pazgea 3. Moaexkyasipaasi pu3nka ¥ TepMOJAMHAMHUKA

Tema 1. Ocroebl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TOJOKEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU U HUX OMNBITHOE
obocHoBanue. bpoyHoBckoe maBmwkenue. [Auddysua. Xapakrep ABIKEHUS W
B3aMMOJECUCTBUS 4YacTULl BellecTBa. MoJaenu CTpPOEHUsI ra3oB, KUJIKOCTEU U
TBEPABIX TeN U 00BICHEHUE CBOMCTB BEILIECTBA HA OCHOBE 3TUX MoAenel. Macca u
pa3mepsl MoJiekyJ. KonnuectBo BeniectBa. [loctosnnas ABorajipo.

TemmoBoe paBHOBecue. Temnepatypa n e€ msmepenue. lllkama temmeparyp
Llenbcus.



Mogaens wupeanbHOro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KMHETHYECKOW TEeOpUM HJealbHOr0 raza. AOCONIIOTHAas TeMmIeparypa Kak Mepa
CpeOHEW KHUHETUYECKOM SHEPruM TEIUIOBOTO ABMXKEHWs vactul rasza. lllkarma
temneparyp KenbBuna. ['a3oBbie 3akoHbI. YpaBHeHHEe MeHneneeBa—Knaneipona.
3akoH [lanpToHa. M30mponeccsl B MIACATBHOM Ta3e C MOCTOSHHBIM KOJUYECTBOM
BemecTBa. ['paduueckoe mpencTaBlIeHUE H3OMPOIECCOB: H30TEPMa, H30X0pa,
u3obapa.

TexHuyeckue yCTPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: TEPMOMETD,
OapoMmeTp.

Jlemoncmpayuu

OmnbIThI, JOKa3bIBAIOUINE TUCKPETHOE CTPOEHHE BelecTBa, ¢ororpaduu
MOJIEKYJI OPTaHUYECKUX COEAUHEHUM.

OmnbITel 0 TU(PGY3UH )KUAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO ABHKEHHUS.

Mogens onsita IllTepHa.

OMBbITHI, JIOKa3bIBAIOIINE CyIIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aUMO/ICCTBUS.

Mojenb, WILTIOCTPUPYIONIAas MPUPOY JABJICHUS ra3a Ha CTEHKU COCY/Ia.

OnpIThl, WUIIOCTPUPYIONIME YpPABHEHHE COCTOSHMSI WJCaJIbHOIO Ta3a,
M30IPOIIECCHI.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomol

OnpenesnieHue Macchbl BO3AyXa B KJIIACCHOM KOMHATE€ HAa OCHOBE HM3MEPEHMI
00BbEMa KOMHATHI, IABJICHUS U TEMIIEPATypPhl BO3/IyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXKy TTapaMETPaMH COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnoevl mepmoouHamurku

TepmoanHamMuueckass cucremMa. BHYTpEHHsISI HEPrusi TEPMOJIUHAMUYECKOU
CUCTEMBI U Ccr1oco0bI € n3MeHeHus. KonnuecTBo TerioTel 1 pabota. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buael  Temionepenauu:
TEIUIONPOBOAHOCTh, KOHBEKIIMS, U3JTy4YCHHUE. YIelibHasl TEIJIOEMKOCTh BEIIECTBA.
KonnuecTBo TEmIOTHI IPH TEIIONEpeaaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOJUHAMUKHU.
[IpumeHneHnre mepBOro 3aKOHa TEPMOJIMHAMHMKHU K u3orpoieccam. ['paduueckas
UHTepIIpeTanus paboThI rasa.

BTtopoii 3akoH TepmoanHaMuki. HeoGpaTuMoCTh MpoIeccoB B MPUPO/IE.

TernoBble  MammHbl.  [IpuHIUNBI ~ IEMCTBHUS ~ TEIUIOBBIX  MallWH.
[IpeoOpa3zoBanusi SHEPrUM B TEIUIOBBIX MamnHax. KoapduiMeHT mone3Horo
nericTBus TeruioBod mamumHbl. [{ukn KapHo um ero ko3¢ @UIMEHT IOJIE3HOTO
JNENUCTBUS. DKOJIOTHUYECKUE TPOOIEMBI TEIJIOIHEPTETUKH.



TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE TPUMEHEHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOUILHUK, KOHTUIIUOHED.

Llemoncmpayuu

M3MeHeHue BHYTPEHHEW SHEPrUM Teja MPU COBEPIICHUH PaOOTHI: BBUIET
npoOKu W3 OyTBUIKM MOJ JEWCTBHEM CXKAaTOrO BO31yXa, HarpeBanue sdupa B
JaTyHHOU TpyOKe MyTEéM TpeHHsl (BUACOIEMOHCTPAIMS).

H3meHeHue BHYTPEHHEHW SHEPTUH (TeMIIepaTyphbl) Tesa Mpu Teruionepeaaye.

OnpIT 1Mo aanabaTHOMY pACIHIMPEHHUIO BO37ayXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, IBUTATENsl BHYTPEHHETO CrOPaHusi, PEaKTUBHOTO
JIBUTATEJIs.

Yuenuueckuu sxkcnepumenm, 1abopamopHuvle pabomol

N3mepenune yaenbHOU TEIIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Dazoevie nepexoovl

[TapooOpazoBanue u koHaeHcanus. VMcmapenue u kurmenue. AOCONIOTHAS |
OTHOCUTEJbHASL BIAXHOCTh BO3ayXa. HachelmeHHbId map. YaenbHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUS OT JaBJICHHUS.

TBépnoe Teno. Kpucraminueckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB
kpucrtamuioB. Kunkue kpucramibl. CoBpeMeHHble Marepuaibl. [lnaBneHue u
KpUCTaJIM3aus. Y eiabHas Terora miasnenus. Cyonumanusi.

VYpaBHeHue TerioBoro OanaHca.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE IMPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KaJJOPUMETP, TEXHOJIOTHH MOJIYYEHUS COBPEMEHHBIX MaTEPUAJIOB, B
TOM YHCJIE€ HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiICTBA HACBHIILICHHBIX MAPOB.

Kunenuve npy noHW>KEHHOM JIaBJIECHUMU.

CriocoObl u3MepeHust BIaKHOCTH.

HabGnrogenue HarpeBaHus U IJIABJICHUS KPUCTAIIMYECKOTO BELIECTBA.

JleMOHCTpanus KpuCTAIIIOB.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3MepeHrne OTHOCUTENbHOW BIAXKHOCTH BO3/1yXa.

Paznea 4. JjekTpoauHaMuKAa
Tema 1. Inekmpocmamuxa
OnexTpuzanus Ten. ONeKTpuyeckud 3apsa. [IBa Buaga 3IE€KTPUUYECKHX
3apsaoB. [IpOBOAHMKHM, TUANIEKTPUKU M TOITYMPOBOAHUKU. 3aKOH COXpaHEHUS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaoB. 3akoH Kynmona. TodeuHbIl 3EKTpUYECKUN 3apsi.
Onextpudyeckoe nose. Hampsok€HHOCTH  3nekTpuueckoro mods.  [IpuHuumn



CYHEPHO3ULINU DIIEKTPUYECKUX ITOJIeH. JIMHUM HANpsHKEHHOCTH DJIEKTPUYECKOTO
TIOJISL.

Pabora cun  oanekrpocratmueckoro  moisa.  [lorennuman.  PasHocTh
NOTCHIUAIOB. [IpOBOMHHMKM M JOUINEKTPUKA B IJIEKTPOCTATUYECKOM IIOJIE.
Jwvsnexrprudeckas MpOHULIAEMOCTb.

OnextpoémkocTs. KonaeHcaTop. D1eKTpOEMKOCTD IIIOCKOT0 KOHAEHCATOPa.
OHeprus 3apsHKEHHOT0 KOHAEHCATOopa.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE NPHUMEHEHHE: DIIEKTPOCKOIL,
DIIEKTPOMETpP, DJIEKTPOCTATUYECKAsl 3allUTa, 3a3€MIIEHHE DJIEKTPOIPUOOpPOB,
KOHJICHCATOP, KONMMPOBAIBHBIN armapar, CTPyHHbBIN ITPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NMPUHIUI ACHCTBUS JIEKTPOMETPA.

B3auMopeiicTBuE HaIEKTPU30BAaHHBIX TEIL.

DIIEKTPUYECKOE TT0JIE 3apsSKEHHBIX TElL.

[IpOBOAHUKH B IJEKTPOCTATUUECKOM IIOJIE.

DnekTpocTaTuyecKas 3amuTa.

JIMBAEKTPUKY B DIIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTD  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOLIAIU
IUTACTUH, PACCTOSTHUSA MEXIY HUMH U JTUAJIEKTPUYECKON POHULIAEMOCTH.

OHeprus 3apsKEHHOT0 KOHIEHCATOopa.

Vuenuueckuui sxcnepumenm, iabopamophuvie pabomul

N3mepenne 21eKTpOEMKOCTH KOHIAEHCATOPA.

Tema 2. Ilocmoannstii 31ekmpuyeckuil mok. Toku 6 paznuunplx cpeoax

ONEeKTPUYECKUM TOK. YCIIOBHSA CYIIECTBOBAHHUS SJIEKTPUYECKOIO TOKA.
Hcrounnku Toka. Cuna Toka. [locTossHHBIN TOK.

Hanpsoxenue. 3akon Oma 1715 ydacTKa LenH.

OJIEKTPUYECKOE CONPOTUBIICHHE. YJIEIbHOE COINPOTHUBIICHUE BEIIECTBA.
IlocnenoBarensHOE, apalIEIbHOE, CMELIAHHOE COCUHEHNUE IIPOBOIHUKOB.

PabGora »snextpuueckoro Toka. 3akoH JDxoyns—Jlenma. MOIIHOCTB
AIEKTPUYECKOTO TOKA.

DNEeKTPOABMKYIAs CUJa U BHYTPEHHEE CONPOTUBJICHUE HCTOYHUKA TOKA.
3akon OMa 11 NOJIHOM (3aMKHYTOM) 31eKTpruueckol 1enu. Koporkoe 3aMbIkaHue.

ONeKTpoHHass  NPOBOAUMOCTb  TBEPABIX  METALIOB.  3aBUCUMOCTb
COMPOTHUBJIEHUS METAJIOB OT TeMNEPaTypbl. CBEPXIPOBOIUMOCTb.

DIIEKTPUYECKHUM TOK B BaKkyyMe. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

[lonynpOoBOIHUKMY. CoOcTBeHHass U IIpUMECHas  MPOBOJUMOCTD
NOJyNpoBOHUKOB. CBoMCTBA p—n-niepexoaa. [1omynpoBoiHUKOBBIE TPUOOPBHI.

ONeKTpuYecKuid TOK B  pacTBOpax H  paciulaBax  AJIEKTPOJIMUTOB.
DIIEKTPOJINTHYECKAS TUCCOLMALUA. DIEKTPOIIH3.



OnekTpudeckuii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOATEIIbHBIM
paspsa. Monnus. [1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NIPUMEHEHME. aMIIEpMETD,
BOJITMETP, PEOCTAaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTeibHbIE IPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBII THOJ,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYITPOBOIHUKOBBIN JUO/I, TalbBaHUKA.

Jlemoncmpayuu

W3mepeHne CUITbl TOKA U HANIPSKEHUSL.

3aBUCUMOCTDb COIIPOTUBIICHUS LWIMHIPUYECKUX IIPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TIOTIEPEYHOr0 CEYEHMS U MaTeprala.

CMelIaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipssmoe wu3MepeHHe JIEKTPOABWXKYIIEW Ccuibl. KOpOoTKoe 3ambIKaHHE
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHEIO CONIPOTHUBIICHHUS.

3aBUCUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoit pa3psaa ¥ IPOBOAUMOCTD BO3AYXa.

OAHOCTOPOHHSISI IPOBOAUMOCTD JHO/A.

Yuenuueckuu sxcnepumenm, i1abopamopHuvie pabomol

M3yuyeHnne cMEemaHHOrO COEIMHEHHSI PE3UCTOPOB.

N3mepeHne 3eKTpOABWKYIIEH CHJIBI UCTOYHMKA TOKA M €r0 BHYTPEHHETO
CONPOTHBJICHUS.

Habmroienue snekrpoinusa.

MexnpeaMeTHbIe CBS3H

N3yuenne kypca ¢u3uku 06a3oBoro ypoBHd B 10 kiacce OCyIIECTBISIETCS C
YYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMM MAaTE€MaTHKH,
OMONOTHH, XUMHH, Teorpaduu U TEXHOIOTHH.

Meoicnpeomemnuvle nouamusi, CBSI3aHHBIE C M3YyYEHUEM METOJOB HAYYHOTO
NO3HAHUS: SIBJICHHWE, HAY4YHBIM (pakT, runoresa, (pu3nueckas BEJIUYMHA, 3aKOH,
Teopusi, HaOII0ICHIE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIEINIb, U3MEPEHHE.

Mamemamuxa: pemieHHe CHCTEMbl ypaBHEHUW, JWHEHHas QyHKIuA,
napabona, runep0ona, ux rpauKu ¥ CBOWCTBA, TPUTOHOMETPUYECKUE (DYHKITHH:
CUHYC, KOCHUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX IIPOCKLIMU HA OCU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: mexannueckoe IBIKEHUE B KUBOW mpuponae, auddysus, ocmoc,
TEIMJI000MEH KUBBIX OPraHU3MOB (BUAbI TEIJIONEPEAUYH, TEIJIOBOE PABHOBECHE),
IIEKTPUYECKHUE SIBJICHUS B KUBOM IPUPOJE.

Xumus: JUCKPETHOE CTPOECHUE BELIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, JKUIKOCTEH M



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJIUTUYECKAs AUCCOLMALINS,
rajbBaHUKA.

l'eoepaghus: BIaXXHOCTh BO3/AyXa, BETPbl, 0APOMETP, TEPMOMETP.

Texnonozcus: npeoOpa3oBaHUE NBMXKEHHUI C HCIOJIB30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, NOAIIWIHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMIyJbCa B TEXHHUKE (pakeTra, BOJOMET U JpyrHe), JABUTATEIb BHYTPEHHEIO
CropaHus, napoBasi TypOrHa, OBITOBOM XOJOIUIBHUK, KOHIULMOHEP, TEXHOJIOTUN
IOJIyYECHHS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTUH, DJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHHE SJIEKTPONpUOOpPOB,
KCEPOKC, CTPYWHBIH MIPUHTED, 3JIEKTPOHArpPEBATEIIbHbBIC puOOPBHI,
AIIEKTPOOCBETUTENbHBIE IPUOOPHI, TAIbBAHUKA.

11 KITACC

Paznea 4. JjieKTpoAuHAMUKA

Tema 3. Maznummnoe none. IneKmpomMacHUmMHAA UHOYKUUSA

[locrossHHBIE ~ MarHuThl.  B3aumoaeicTBHe  IMOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexktop marHuTHOM wuHAYKUMH. [IpuHIMO cyneprno3unuu
MAarHATHBIX NOJIeW. JImHMM MarHUTHOM WHAYKUMHM. KapTuHa NMHUNA MarHUTHOU
WHIYKIUU IIOJISI TOCTOSTHHBIX MarHUTOB.

MarautHoe 10JIE TPOBOJHMKA C TOKOM. KapTuHa 5nuHUN WHAYKIUU
MAarHUTHOIO MOJS JUIMHHOTO IPSIMOTO NMPOBOAHMKA M 3aMKHYTOI'O KOJIBLEBOI'O
IIPOBOJIHMKA, KaTYIIKH ¢ TOKOM. OnbIT Opcrena. B3anMoaeiicTBre MpoBOIHUKOB C
TOKOM.

Cuna Amriepa, €€ MOyJIb U HaIllpaBJICHHUE.

Cuna Jlopenua, e€ MOyJIb U HalpasiieHue. J[BHKEHUE 3apSKEHHOM YaCTHLIBI
B OJIHOPOJHOM MarHuTHOM noJje. Padora cuisl JlopeHia.

SIBeHne ANEeKTpOMarHWTHOM HMHAYKUMU. [lOTOK BEKTOpa MarHMTHOM
UHAYKOUU. OJEKTPOABWXKYILIAS CUla WHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOU
uHaykuun Papanest.

Buxpepoe »snexrtpudeckoe mnoiie. OJIEKTPOABHKYINAS CWJIA HHIAYKIMH B
MIPOBOJIHUKE, TBHKYIIEMCS] TOCTYIATEIbHO B OJTHOPOJJHOM MarHMTHOM II0JI€.

[IpaBuiio Jlenna.

MHAyKTUBHOCTb.  SIBIECHME CAaMOMHIYKLIHMH. OJEKTPOABWXKYINAs Cuia
CaMOMHIYKIIHH.

DHeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE TMOJIE.

TexHuueckue yCTpolcTBAa M MPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE
MarHuThl, 3JEKTPOMArHUTHI, SJIEKTPOABUTATENb, YCKOPUTEIH 3JIEMEHTaPHBIX
YaCcTHL], UHIYKIIMOHHAS I1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM ITOJIEM.

JInHUY MHIAYKIMY MarHUTHOTO TIOJIS.

B3anmoneiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cunia Amnepa.

[evicrBue cunel JIopeHa Ha HOHBI AJIEKTPOIIUTA.

SIBrIeHME SIIEKTPOMArHUTHOM MHIYKIIVH.

ITpaBuno Jlenna.

3aBUCUMOCTD DJIEKTPOABMKYIIEH CUIIbI MHIAYKLIUU OT CKOPOCTH HM3MEHEHUs
MAarHuTHOT'O MOTOKa.

SIBiieHMEe CAaMOMHIYKIINH.

Yuenuueckuu sxcnepumenm, i1abopamopHuvie pabomol

M3yuyeHne MarHuTHOTO MOJIS KATYLIKHA C TOKOM.

HccenenoBanue 1eMCTBHS IOCTOSIHHOTO MAarHUTA HA PAMKY € TOKOM.

HccenenoBanue sSBICHUS JIEKTPOMAarHUTHOM MHTYKIUH.

Pa3nea 5. KoJsie0anus ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUMHbBLE KOJ1€0AHUA

KonebarensHas  cucrema. CB0oOOIHBIE  MEXaHWYECKHME  KosieOaHUS.
["apmonnyeckue konebanus. Ilepuon, yactora, ammautyna u ¢asza KojeOaHUM.
IIpyXuHHBI MasTHUK. MareMaTu4eCKuid MAsTHUK. YpPaBHEHUE IapMOHHUYECKUX
kosebanuil. [IpeBpaliieHue sHEPrun Mpu rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenbupiii koHTYp. CBOOOIHBIC JJIEKTPOMAarHWTHBIC KOJICOAHWS B
UJCABHOM KOJeOaTeTbHOM KOHType. AHAJOTHUS MEXIy MEXaHHUYEeCKUMH U
AIIEKTPOMArHUTHbIMU KoJieOaHusiMu. @Dopmyna TomcoHa. 3akoH coxpaHEHUs
HHEPTUU B UJICATTLHOM KOJIE0ATEThbHOM KOHTYpE.

[IpencraBnenue o 3aTyxaromux KojieOaHusAX. BbIHYK/IEHHbIE MEXaHUYECKUE
koseOanusi. Pezonanc. BeiHykeHHBIE 2JIEKTPOMAarHUTHBIC KOJIeOaHusI.

[lepemennblii  TOk. CUHYCOMJAJIbHBI TMEPEMEHHbIA TOK. MOIIHOCTh
MEPEMEHHOI0 TOKAa. AMIUIMTYJAHOE W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepenaya U MOTPEOICHUE AIEKTPUUECKOM
DHEPrur. DKOJOTMYECKHE PUCKHU TPHU MPOU3BOJACTBE 3JIEKTpo3Hepruu. Kynbrypa
MCIIOJIb30BaHUA 3JIEKTPOIHEPTUHU B IOBCEAHEBHOM KU3HHU.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE IMPUMEHEHUE: SIIEKTPUUYECKUIM
3BOHOK, T€HEPATOp NEPEMEHHOIO TOKA, IMHUU 3JIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KoJieOAaTeIbHOW CHUCTEMBI (TIPY>KUHHBIM WIIH
MaTeMaTUYECKUI MasiTHUK).



HabGmtonenue 3aryxaronux Kojie0aHuu.

HccnenoBanue cBOWCTB BHIHYKACHHBIX KOJICOAHUA.

Hab6mnronenue pezonanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIeOaHuUs.

OcuumiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA M HAMPSKEHUS OT BPEMEHU) IS
AJIEKTPOMArHUTHBIX KOJIeOaHUI.

Pe3oHaHC mnpu MOCHENOBATEIBHOM COEIMHEHUM PpE3UCTOpa, KaTyLIKH
WHIYKTUBHOCTH U KOHAEHCATOpa.

Mopnenb TMHUY 3JIEKTPOINIEPENAYN.

Yuenuueckuui sxcnepumenm, i1abopamopHvie pabomol

HccnenoBanue 3aBUCUMOCTH MEPUOJA MAbIX KOJEOaHW Tpy3a HA HUTU OT
JUIMHBI HUTU U MacChl Ipy3a.

HccnenoBanue IEPEMEHHOIO TOKAa B LENM W3 MOCIEHOBATEIBHO
COCIMHEHHBIX KOHACHCATOPA, KaTyIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMazHUNHbLE 60JIHbL

Mexanudeckue BOJIHBI, yciOBHsS pacnpoctpaHenus. llepuon. Ckopocts
pacnpocTpaHeHuss W JUIMHA BOJIHBL llomepeuHble M IPOJOJIBHBIE BOJHBI.
WnTepdepenuus u nudpakuns MEXaHUUECKUX BOJIH.

3Byk. CKopocTh 3ByKa. I'poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DONEeKTPOMarHUTHHIE BOJHBL. Y CIIOBHUSl M3IYyYEHHUs AJIEKTPOMATHUTHBIX BOJIH.
B3aumHas opuenTtanus BektopoB E, B, V B aniekrpoMarauTHoit BosHe. CBolicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPAa)KE€HUE, MPEJIOMIICHUE, MOJspU3alms, AUPpaKius,
uHTepdepeniusa. CKOpoCTh 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 31MEKTPOMArHUTHBIX BOJH. [IprMeHEHHE 3JIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMIIBI pagnOCBsI3K U TeleBuAeHUA. Paguonokanusi.

DIIEKTPOMAarHUTHOE 3arps3HEHUE OKPYIKAOLIECH CPEBI.

TexHu4ecKkue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHUE: MY3bIKAJIBHBIE
WHCTPYMEHTBI, YJIbTPa3BYKOBas IMAarHOCTHKAa B TEXHHKE M MEIWLIMHE, panaap,
paguonpuéMHHNK, TEJIEBU30p, aHTeHHa, Tenedon, CBU-meus.

Jlemoncmpayuu

OOpazoBaHue 1 pacCIpOCTPAHEHUE NOTIEPEUHBIX U IPOAOIbHBIX BOJIH.

KoneO:mromeecs Te10 Kak UICTOYHUK 3BYKa.

HabGnrogenue orpaxeHus: U IpeioMICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue nateppepeHunu u qudpakiiui MEXaHUUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HaGntonenne cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUIMTYJOW U
4acTOTON KoseOaHu.



HccnenoBanue  CBOMCTB — JJIEKTPOMATHUTHBIX — BOJIH: OTpaXkE€HHUE,
npesoMIIeHue, noaspu3anus, Tudpaxuus, HHTepGepeHIIHs.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. I[IpsMonuHelHOE pacrnpoCcTpaHEHHWE CBETa B
oaHoposiHoM cpexe. JIyd cBera. ToueuHblil HICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHHUs: cBeTa. [locTpoeHue uzo0paxeHuit B
IJIOCKOM 3€pKaje.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUSI CBEeTa. AOCOTIOTHBIN MOKA3aTeNb
npenomiieHus. llonmHoe BHyTpeHHee orTpaxeHue. [IpenenbHbld yroa IMOJHOTO
BHYTPEHHETO OTPAXKCHUSI.

Hucnepcus ceeta. CoxHbIN cocTaB 6enoro ceeta. L{Ber.

CoOuparormie ¥ pacceuBaronue JUH3BL. ToHKas suH3a. DoKycHOe
paccTosTHUE M ONTUYECKas Cuja TOHKOW JuH3bL. [locTpoeHue uzoOpaxeHui B
coOMparoNMX M pacceuBarnux JuH3ax. DopMysna TOHKON JMH3BL. YBEJIUYCHHE,
JABAEMOE JIMH30U.

[Ipenensl NPUMEHUMOCTHA T€OMETPUUECKON ONITUKHU.

BonnoBass ontuka. WHTrepdepenius cBera. KorepeHTHbIE HCTOYHHUKHU.
VYcnoBust HaOMOAEHUST MAaKCUMyMOB M MHUHHMYMOB B HUHTEPHEPEHIIMOHHOU
KapTUHE OT JIBYX CUH(pa3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Judpakums cBera. JludpakumonHas pemeéTka. YCIOBHE HaOIIOACHUS
[JIaBHBIX ~MAaKCUMyMOB TIpM  TAJE€HUM MOHOXPOMAaTHYECKOTO CBETa Ha
TU(PaKIMOHHYIO PEHIETKY .

[Tonsipuzanus cBeTa.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE IPHUMEHEHWE: OYKH, JyIa,
doroannapar, NPOEKIMOHHBINA ammapaT, MHUKPOCKOM, TEJIECKOI, BOJOKOHHAs
OINITHKA, TUPPAKITUOHHAS PEIIETKA, TTOJSPOU/I.

Jlemoncmpayuu

[IpssMONIMHEHOE PACIpPOCTPAHEHUE, OTPAKEHUE M IPEIOMIIEHUE CBETA.
OnTuyeckue npudopHI.

[TonmHOE BHyTpeHHEE oTpaxkeHue. Mojieab CBETOBOAA.

HccnenoBanue CBOMCTB U300paKEHU B JIMH3AX.

Mogaenu MUKpOCKOTa, TEIECKOIIA.

Habmonenue nnrepdepeHiiuu ceera.

Hab6mronenue nudpaximuy cBera.

HaOmronenue aucnepcuu cBeTa.

[Tonydenue cnekTpa ¢ MOMOILBIO TPU3MBI.

[TonyyeHue ciekTpa ¢ MOMOUILI0 TU(DPAKITMOHHON PEIIETKY.

HabGmronenue nonspusaium cBera.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomsoi



M3mepeHnne rnokasaresis npeioMIICHNs CTEKIIA.
HccnenoBanue cBOMCTB N300paKeHU B TMH3AX.
Habmonenue aucnepcun cera.

Pa3znen 6. OcHOBBI clIeMAJIBHON TEOPUH OTHOCUTEJIBHOCTH
['panuupl  IPUMEHUMOCTM  KJIacCMyeckoM  mexanuku.  [loctyinarsl
CHEUaIbHOM TEOPUU OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJSL CKOPOCTHU
CBETa B BAaKyyM€, IPUHIIUIT OTHOCUTEILHOCTH DUHINTEHHA.
OTHOCHUTENIBHOCTh OJIHOBPEMEHHOCTH. 3aMeJJIEHUE BPEMEHHU M COKpAILCHUE
JUTVHBI.
OHeprusi 1 UMIYJIbC PEISITUBUCTCKON YaCTHILIBL.

CBsi3b Macchbl C YHEPTUEH U UMITYJIBCOM PEJISITUBUCTCKON YaCTHUIbl. DHEPrus
MIOKOSI.

Paznen 7. KBanToBas puzuka
Tema 1. Inemenmul K6AHMOBOU ONMUKU
®dotonbl. Dopmyina [lnanka cBsi3u 3HEPrun GOTOHA C €r0 YACTOTOW. DHEPrus
U UMITYJIbC (OTOHA.
OtkpeiTre u uccnenoBanue Goroddpdexra. OnbiTer A. I'. CTomeroBa. 3aK0HBI

dotorpdexra. YpaBHenue OiHmTerHa mana doroddpdekra. «KpacHas rpaHuiiay
dboToaddexra.

Hasnenue ceera. OneiTel I1. H. JIebenena.

XUMHUYECKOE JIECTBUE CBETA.

Texaudeckue yCTpPONHCTBA M TMPAKTHUECKOE TMPUMEHEHHE: (OTODJIECMEHT,
dboToaTYMK, COJIHEUHAs: OaTapesi, CBETOIUO.

Jlemoncmpayuu

®oTo3(peKT Ha yCTaHOBKE C IIMHKOBOM TUIACTUHOM.

HccnenoBanue 3akoHOB BHeITHETO GoTodddexTa.

Ceeroauog.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pe3epdopma mo paccesHHIO 0 -YaCTHIL.
[Imanerapnas monenb aroma. lloctynater bopa. M3nydyenue u morsiomieHue
(GOTOHOB TIpU TEpexoJie aToMa C OJHOIO YPOBHS SHEPruM Ha Jpyroil. Bumbl
cnekTpoB. CHEKTp YPOBHEU 3HEPTrUn aToMa BOAOPOAA.

Bonnossle cBoucTBa yactull. Bonusl ne bpoinsa. KopnyckynsspHO-BOJIHOBOM
JTyaTu3M.

CHNOHTaHHOE M BBIHYXJICHHOE U3JTyYEHUE.

TexHudeckue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJIbHbIN
aHau3 (CIEKTPOCKOM), J1a3ep, KBAHTOBBIA KOMITBIOTED.



Llemoncmpayuu
Mopens onbiTa Peszepdopaa.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
HaOmronenue nuHeHYaThIX CIIEKTPOB U3TYUCHHUS.
Jlazep.
Yuenuueckuu sxkcnepumenm, 1abopamopHuvle pabomol
HabGnronenue mMHe4aToro crekrpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTHI, JI0KA3bIBAKOLIME CJI0KHOCTh CTpPOeHUS snapa. OTKpbITHE
pagunoaktuBHOcTH.  OmbiTel  Pesepdopaa  mo  ompeneneHuro  cocTaBa
panuoakTuBHOTO wu3nmyuyeHus. CBoiictBa anb(a-, Oera-, raMMa-u3IydeHUs.
Biusinue pagnoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OTtkpeiTHE MpOTOHAa W HelTpoHa. HykinonHas mopnens snapa [elizeHOepra—
NBanenko. 3apsan sapa. MaccoBoe uucio siapa. M30Tonsl.
Anbda-pacniaf. OJEKTPOHHBIA M TO3UTPOHHBIA Oerta-pacmaa. [amma-
U3ITy4YeHHe. 3aKOH PaJMOaKTUBHOIO pacnaa.
OHeprusi CBA3M HYKJIOHOB B siipe. Anepubie cuiibl. Jledekt maccsl sapa.
S nepnple peakuuu. JleneHne u CUHTE3 saep.
SAnepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoOnemMbl W TEPCHEKTUBHI
AIEPHOM SHEPIeTUKU. DKOJIOTHUECKHUE ACTIEKTHI SIACPHON YHEPTrEeTUKH.
DOneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.
MeTobl HAOIIOACHHS ¥ PETUCTPALIMH DJIEMEHTAPHBIX YaCTHII.
@dyH1aMeHTallbHbIE B3auMOJIeicTBYs. EnMuHCTBO (hr3mdeckoit KapTUHBI MUpA.
TexHuyeckue yCTporucTBa U MPAKTHUECKOE TPUMEHEHUE: TO3UMETP, KaMepa
Bunbcona, siiepHblil peakTop, aToMHas 6oM0a.
Jlemoncmpayuu
Cu€TurK MOHU3HUPYIOIIHNX YACTHII.
Yyenuueckuii sxcnepumenm, rabopamopHie pabomol
HccnenoBanue TpeKoB 9acTuIl (10 TOTOBBIM (hoTOrpadusim).

Pa3zgen 8. JjieMeHTHI aCTPOHOMMH M ACTPOPU3UKH

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIaIHOE U MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bé3qnoro neba. Co3Be3ausi, sipkue 3BE3MbI, TJIAHETHI, UX BUIUMOE
JIBIDKCHUE.

ComnHeuHas cucTeMma.

Connine. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHIIa W 3BE3.
3BE3BI, UX OCHOBHBIE XAapPAKTEPUCTUKHU. J(MarpamMma «CIIEKTpajIbHBIM KJIacC —
CBETUMOCTBY». 3BE3JbI TJIABHOM IIOCICIOBATEIBHOCTH. 3aBHCHMOCTH «Macca —
CBETHUMOCTbY» IJI 3BE3J] IJIaBHOW MOCIEAOBATEIbHOCTU. BHYTpeHHee CTpoeHue



3B€3/1. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Bomtounu CoynHIa u
3BE3]1. DTambl )KU3HU 3BE3].

Mrneunsiii Ilyte — nHama T'anaktuka. [lonoxxenue u nBuxenue CoiiHIA B
INanaktuke. Tunbl ranaktuk. Paguoramaktuku u kBazapbl. YEpHBIE IBIPHI B AIpAX
rajJaKkTHK.

Bcenennas. Pacmupenue Beenennoii. 3akon Xa06:1a. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe nsiydeHue.

Macmrabnas crpykrypa Beenennoil. MeraranakTuka.

Hepeménnple mpo06sieMbl aCTPOHOMHUH.

Vuenuuecxue nabarooenust

HaGmronenuss HEBOOPYKEHHBIM TJIa30M C HCIIOIB30BAHUEM KOMITHIOTEPHBIX
MIPWIOKEHUHN JJIS ONIPEICIICHUS MTOJI0KEHUS HEOECHBIX 00HEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1UsI CEBEPHOrO MOIYIIAPUS U SIPKUE 3BE3/IBL.

HaoGmronenus B treneckon Jlynsl, manet, Miednoro I[lyTu.

O06o0maroniee NOBTOpeHue

Ponpr ¢usumkn uW acTpoHOMHUM B IKOHOMHYECKOW, TEXHOJOTHUYECKOM,
COIMAJIBHON U ATHYECKOU cepax AesTENHHOCTH YEIOBEKa, POJIh U MECTO (PH3UKH
U aCTPOHOMHUU B COBPEMEHHOI HAYYHOUH KapTUHE MUPa, POJib PU3NYECKON TeOpUn
B (GOpPMHUPOBAaHMM TPEACTABICHUM O (U3UYECKON KapTHUHE MHpPaA, MECTO
(bU3UYEeCKON KapTHHBI MUPa B 00IIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYTHBIX
MPEJICTABICHUI O IPUPOJE.

MeknpeaMeTHble CBA3U

N3yuenue kypca (usuku 06azoBoro ypoBHsS B 11 Kiacce OCyIIECTBISIETCS C
YYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMH MaTeMaTHKH,
OMONOTHH, XUMHH, Teorpaduu U TEXHOIOTHH.

Mescnpeomemusie nonsimus, CBSI3AHHBIE C U3YYEHUEM METOJIOB HAy4YHOTO
MO3HAHUA: SBJICHHE, HAy4YHbIA (haKT, TUNOTE3a, (PU3NYEcKas BEJIMYMHA, 3aKOH,
Teopusi, HAOJII0/IEeHNE, IKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIETh, U3MEpPEHUE.

Mamemamuxa: pemWIEHHWE CHCTEMbl YPABHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX NPOEKIMA HA OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOAHBIC DJIEMEHTAPHBIX (DYHKIUH, MPU3HAKK TMOJO00US TPEYrOJIbHUKOB,
OTIpeJIeJICHHE TUIOMIAIN IIIOCKUX GUTYp U 00BEMA Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW MpUPOJE, KoJieOaTelbHbIC
JIBUKEHHS B )KMBOW MPUPO/IC, ONITUYECKUE SABJICHUS B )KUBOU MIPUPOJE, NEUCTBUEC
paaualyy Ha )KUBbIE OPTaHU3MBI.

Xumusi: CTpOCHUE aTOMOB U MOJIEKYJI, KpUCTAIIMYECKAs! CTPYKTYpa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAIUIMYECKON PpEIIETKH, CHEKTPaIbHBIN
aHaJIn3.



l'eoepagpua: wmarHUTHBIE TIONMIOCAa 3€MJIM, 3JIeKM MArHUTHBIX Py,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPEICKa3aHNe 3eMIICTPSICEHU.

Texnonocusa: NWHUAM DIEKTPONEPENAY, TEHEPATOpP MEPEMEHHOIO TOKa,
ANEKTPOABUTATENb, WHAYKLUMOHHAS II€4Yb, paaap, pPaJHONPUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBY-meub, MPOEKIIMOHHBIN amnmapaT, BOJOKOHHAs OINTHKA,
CoJIHEYHasi OaTapes.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®OU3SUKE HA YPOBHE CPEJAHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenune ydeOHOTO Tpenmera «®Du3nKa» Ha YPOBHE CPEIHEr0 OOIIero
oOpazoBaHus (0a30BBIM YPOBEHb) JMOHKHO OOECIEUUTH JOCTHIXKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METANPEAMETHBIX U IPEAMETHBIX 00pa30BaTEIbHbIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATDHI

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS yueOHoro npeamera «Dusukay JoIKHBI
OTpaxaTh TOTOBHOCTb M CHOCOOHOCTh OOYYalOIIUMXCS PYKOBOJACTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEH TO3UIMEH JHUYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlUN, TO3UTHBHBIX BHYTPEHHHUX  YOCXKICHHA, COOTBETCTBYIOIINUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHUCKOTO OOIIEeCTBa, PACIIMPEHHUE XU3HECHHOTO
OMBITA U ONBITA JAESITEIBHOCTH B IPOLECCE PEATU3ALMU OCHOBHBIX HANPABICHUU
BOCIIUTATENBHOMN JAESATEIBHOCTH, B TOM YUCJIE B YACTHU:

1) rpaskaIaHCKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MTO3UIIMH 00YUJaIOIIEeToCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WJICHA POCCHICKOTO OOIIECTBA;

OPUHATHE  TPAAUIMOHHBIX  OOIEYETOBEUYECKUX T'YMAaHMCTHUECKHX |
JIEMOKPAaTUYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTHM COBMECTHYIO JEATEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
OOIIeCTBa, y4aCTBOBATh B CAMOYIIPaBJICHUU B 00pa30BaTEeIbHON OpraHU3aINH;

YMEHHE B3aUMOJAECHCTBOBATh C COI[MATbHBIMUA HHCTUTYTaMHU B COOTBETCTBUU C
X QYHKIUSIMHA U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOM JIESITENBHOCTH;

2) IAaTPHOTHYECKOTO BOCIIMTAHMS

c(hOpMHPOBAHHOCTH POCCHICKOM rpaXX JaHCKOU HUJIECHTUYHOCTH,
MaTpUOTU3MA;

LEHHOCTHOE OTHOUIEHHWE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTHKEHUSM
POCCUICKUX YUE€HBIX B 001aCTH (DU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMSL:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STHYECKOTO ITOBEICHNS,

CIIOCOOHOCTh OIIEHHMBATh CHUTYallMI0 U MPUHUMATh OCO3HAHHBIC PEIICHMS,
OPUEHTHUPYSCh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJla B MOCTPOEHUE YCTOMYMBOrO Oy IyIIETro;

4) 3¢TeTU4eCKOTr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOLIEHHUE K MUPY, BKIIFOUYAsl 3CTETUKY HAyYHOIO TBOPYECTBA,
pUCyIIEro PU3nYecKon HayKe;



5) TPy10BOr0 BOCIIUTAHUS:

UHTEpEC K pa3iuyHbIM cdepaM NpodhecCHOHATBHON IEesTeNbHOCTH, B TOM
YKCIIe CBSA3aHHBIM C (PU3UKOM U TEXHUKOM, YMEHHE COBEPILIATh OCO3HAHHBIN BHIOOD
Oyymiei mpodeccuu 1 peaiu30BbIBaTh COOCTBEHHBIEC )KU3HEHHBIC TUIAHbI,

TOTOBHOCTh U CIIOCOOHOCTH K 00pPa30BaHUIO U CaMOOOPa30BaHUIO B 00J1aCTH
(bU3MKYN Ha TPOTSKEHUH BCEH KU3HU;

6) 3K0JI0rM4eCKOro BOCIIMTAHMSA:

c(OPMHUPOBAHHOCTh 3KOJIOTMUECKOW KyJIbTYpbI, OCO3HAaHHE TIJI00AIBHOTO
XapakTepa 3KOJIOTHYECKUX MPooIIeM;

TUIAHUPOBAHUE U OCYIIECTBICHUE IEUCTBUI B OKPYKAIOILIEH Cpelle Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA;

pacIIMpEHHUE OIbITa JEATEIbHOCTH SKOJOTMYECKOW HANPAaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUU 110 QUBHKE;

7) IEeHHOCTH HAYYHOT'0 MIO3HAHMS:

c(pOPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3HUECKON HAYKH;

OCO3HaHUE LIEHHOCTU HAYYHOU JAESATENBHOCTH, TOTOBHOCTH B MHPOLECCE
u3ydeHuss (QU3MKA  OCYIIECTBISATh  MPOEKTHYD M HCCIEI0BATEIbCKYIO
NEeSATEIbHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiCTBUSA
ba3oBble 1ornyeckue qeiCcTBUA:
CaMOCTOSITENILHO  (OPMYJIMpPOBaTh W aKTyaJW3upoBaTh  MpodIemy,
paccMaTpuBath €€ BCECTOPOHHE;
OTIPENICTIATh TICNH JCATEIHHOCTH, 3aJ1aBaTh IapaMETPhl M KPUTCPUH HUX
JTOCTHKCHHS;
BBISIBJISAITH  3aKOHOMEPHOCTH W MPOTUBOPEUMsT B  paccMaTpUBAEMBIX
(bu3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IJIaH PEIICHHs] MPOOJEMbl C YYETOM aHajinu3a HUMEIOIIUXCSA
MaTepHATbHBIX M HEMATEPHATbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B JACATEIHHOCTD, OIICHUBATH COOTBETCTBUEC PE3YIHTATOB
EJI5IM, OLICHUBATh PUCKU TIOCIIEC/ICTBUN JIEATEIbHOCTH;
KOOPJIMHUPOBAaTh ¥  BBHINOJHATH pabOTy B  YCJIOBHUSIX  pEaJbHOTO,
BUPTYAJIbHOTO U KOMOWHUPOBAHHOTO B3aMMOICHCTBHS;
pa3BUBATh KPEaTUBHOE MBIIIUICHHUE MPY PEIICHUH KU3HEHHBIX TTPOOJIEM.
Bba3oBble uccienoBaTebCKue AeiCTBUA:
BIAJCTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMHU TMOHATUSIMH U METOJaMU
buznyecKoil HayKu;



BJIa/IETh HaBbIKAMHU YUEOHO-UCCIIEJOBATENBCKON U MMPOSKTHON JESITEIbHOCTH
B 00JyacT (pU3UKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHUs 3aJad (PU3MUECKOro COJEp)KaHUs, MPUMEHEHUIO Pa3INYHBIX
METO/IOB IMO3HAHMUS;

BJIQ/IeTh BUJAAMH JEATEIHHOCTH 10 TMOJYYCHHIO HOBOTO 3HAHUA, €ro
UHTEpIIpEeTalluy, MPeoOpa3oBaHUI0 M NPUMEHEHHUIO B Pa3IMYHBIX Y4eOHBIX
CUTyalUsiX, B TOM YHUCJIE [IPU CO3/IaHUU YUEOHBIX ITPOEKTOB B 00JIACTH (PU3UKU;

BBISIBJISITH TIPUYMHHO-CIICJICTBEHHBIC CBS3M W aKTyaIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEILEeHUs, HaXOJIUTh apryMEHThI JJIsi J0Ka3aTeabCTBa
CBOMX YTBEPKICHHI, 3a1aBaTh TapaMETPbl U KPUTEPUH PELICHUS;

aHAM3UPOBaTh TMOJYYEHHBIE B XOJE pEHIeHHWs 3aJaud  pe3yJbTaThl,
KPUTHYECKH OLIEHUBATh X JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCJIOBHUSIX;

CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3ajadyd B 00pa30BaTEIIbLHOM
JeSITEIbHOCTH, B TOM YHUCJIE MTPU U3YyUYEHUHN (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

yMETb NEPEHOCUTh 3HaHUSA MO (U3UKE B MPAKTUUYECKYIO O0IacTh
KU3HENIEATEeIbHOCTH;

YMETh UHTEIPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIE UJI€H, TIPEIaraTh OPUTMHATIBHBIC MTOIXO0 bl U PEIICHUS;

CTaBUTH MPOOJIEMBI U 3314, JOMYCKAIOUINE AIbTEPHATUBHBIC PEIICHHUS.
Pabora ¢ nndpopmanmeii:

BJIa/IETh HaBBIKAMH IOJIy4eHHs] MH(OpManuu (U3NYECKOTO COAECpPKAHUS U3
HMCTOYHUKOB PA3HBIX THUIOB, CAMOCTOSATEIbHO OCYUIECTBJISATh IIOMCK, aHaJIM3,
CHUCTEMAaTH3AlMI0 U MHTEPIPETalni0 MHOOPMALUK PA3IUYHBIX BUIOB U (HopMm
IpeICTaBICHMUS,

OLICHHUBATh JJOCTOBEPHOCTh MH(POPMALIUY;

UCIOJIB30BaTh  CpeAcTBa  MHQPOPMALMOHHBIX M  KOMMYHHKAIlMOHHBIX
TEXHOJOTHI B PEIICHUU KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX
3amad  C CcoOmrofeHUEM TpeOOBAaHWN JPrOHOMHKH, TEXHHKH O€30MacHOCTH,
TUTUEHBI, PECypcOCOEpeKEHUsl, TMPABOBBIX M  JTUYECKUX HOPM, HOPM
uH(MOpPMAITMOHHOM 0€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJEpKaHUS B pazIUYHbIX (opmarax c
y4€TOM Ha3HaueHUs WH(OPMALIUU U 1IeJIEBON ayTUTOPUH, BHIOMpPAs ONTHMAIbHYIO
dbopMy mpeAcTaBIeHUs U BU3YyATH3AIIH.

KoMMmyHMKAaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIe 1eiCTBHS:
OCYILUECTBISATh OOLIEHWE Ha YypoKax (U3UKM U BO BHEYPOUHOU
NeSTEIbHOCTH;



pacmo3HaBaTh MPEANOCHUIKM  KOH(MIUKTHBIX CHUTyallMii W CMAT4aTh
KOHQJIUKTBI;

pa3BEPHYTO U JIOTUYHO HW3JIaraTh CBOIO TOYKY 3pPEHHUS C HMCIOJIb30BaHUEM
S3BIKOBBIX CPEJICTB;

MOHUMAaTh M HCIOJIL30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYTBHOU
paboTHI;

BBIOMPATh TEMAaTHKY W METOJIbI COBMECTHBIX JIEUCTBHI C y4ETOM OOIIUX
WHTEPECOB M BO3MOYKHOCTEH KaXK/IOTO WICHA KOJIICKTHBA,

OPUHUMATh 1[eJIM  COBMECTHOM  JeATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJAWMHHUPOBATH JIEMCTBUS IO €€ NOCTUKEHUIO: COCTABIIATH IUIAH JCHUCTBUMH,
pacnpenensiaTh poiau ¢ Y4E€TOM MHEHHMA YYaCTHHKOB, OOCYXIAaTh PpPEe3yJIbTaThI
COBMECTHOI paboTHI;

OIICHMBATh KAaueCTBO CBOEr0 BKJIaJa MU KaXJIOro yYaCTHHKAa KOMaHIbl B
OOIIU pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

nmpeajiaraTh HOBBIE TPOCKTHI, OICHUBATH HJECU C TIO3UIIMH HOBU3HBI,
OPUTHUHAITBHOCTH, TPAKTUUECKONU 3HAYMMOCTH;

OCYIIECTBIISATh TMO3UTHUBHOE CTPATETMUECKOE TIOBEICHHE B Pa3IUYHBIX
CUTYaLMSIX, IPOSIBIISITH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIe YHHBepPCcaJIbHbIE YUueOHbIe el CTBUSA
Camoopranusanusi:

CaMOCTOSITEJIbHO OCYILIECTBIISATh MO3HABATENIbHYIO JAESITEIBHOCTh B 00NacTU
GU3NMKK W aCTPOHOMHHM, BBISBIATH MPOOJEMBbI, CTaBUTh U (HOPMYJIHUPOBATH
COOCTBEHHEBIC 3a]1a4H;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PEIICHUS PAaCUETHBIX M KAYECTBEHHBIX
3a/1a4, TUTaH BBIMOJTHEHUS TPAKTUYECKON PabOThI ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENNIOUYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaIIHsM;

pacmmpsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTMUHBIX MPEIOYTEHUH;

JieNaTh OCO3HAHHBIA BBIOOp, AapryMEHTHUPOBaTh €ro, Oparb Ha cebs
OTBETCTBEHHOCTH 3a PEIICHHUE;

OLICHUBATh MPUOOPETEHHBIN ONBIT;

crocoOCTBOBaTh (DOPMHUPOBAHUIO U TPOSIBICHUIO JPYAMIMA B 00JaCTH
(u3KKH, TOCTOSIHHO MOBKIIIATH CBOI 00pa30BaTEIbHBINA U KyJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, IMOLIMOHAJIBHBII HHTEJJIEKT:

JlaBaTh OLEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIQJIeTh  HAaBBIKAMU  [IO3HABAaTENbHOW  peQIeKCHH KaK  OCO3HAHMS
COBEpIIAEMBIX JEHCTBUI M MBICIUTENBHBIX MPOILECCOB, WX pE3yNbTaTOB M
OCHOBaHMUI;



UCTIOJIb30BaTh MPUEMBI pe(IICKCHU IJIsT OIICHKU CHTYaIluH, BBIOOpa BEPHOTO
pCIIICHNS;

YMETh OIICHUBAaTh PHUCKH W CBOCBPEMCHHO NPHHUMATH PEIICHUS 110 WX
CHIDKEHHUIO;

NPUHUMATh MOTHBBI M apryMEHTBl JPYTMX TpU aHalu3e pPe3yJbTaToB
NESATCIIBHOCTH;

IPUHUMATH ce0sl, MTOHUMAas CBOU HEJAOCTATKU U JIOCTOUHCTBA;

NPUHUMATh MOTHBBI M apryMEHTBl JPYTMX TpH aHalM3e pe3yJbTaToB
JIeSITENIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTHUX HA OMIMOKH.

B mporecce mocTMKEeHHS JIMYHOCTHBIX PE3YJIBTATOB OCBOSHHS MPOTPaAMMBbI
no (Qu3MKe I8 ypOBHS cpeaHero oOmero oOpa3oBaHUs y 00yYarouuxcs
COBEpPIIICHCTBYETCS AMOIMOHATBHBIN UHTEIJICKT, MIPEeIoJIar oI
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUSI, BKITFOUAIOIIETO CITIOCOOHOCTH MOHUMATh CBOE SMOIIMOHAIILHOE
COCTOSIHUE, BUJICTh HAIIPABIICHHS Pa3BUTHsI COOCTBEHHON 3MOIMOHAIBHOM chephl,
OBITh YBEpEHHBIM B ce0e;

CaMOPETYJIMPOBAHMS, BKIIOUYAIONIETO CAMOKOHTPOJIb, YMEHHE NPHUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMIOBEJCHHE, CIIOCOOHOCTh AaJanTHPOBAaThCA K
YMOIMOHAIBHBIM H3MEHEHHUSAM | MPOSIBIISITh THOKOCTB, OBITH OTKPHITHIM HOBOMY

BHYTPEHHEH MOTHBAIINHY, BKIIOYAIOMICH CTPEMIICHHE K JJOCTHKCHHIO TSI U
yCTexy, ONTHMH3M, WHUIIMATUBHOCTh, YMEHHE JCHCTBOBATH HCXOMAS W3 CBOMX
BO3MOKHOCTEM;

OMIATHH, BKIIIOYAIOIIEH CITOCOOHOCTh MOHUMATh SMOITMOHATTLHOE COCTOSIHUE
NPYTHX, YYWATHIBATh €ro IPH OCYIICCTBICHUH OOIICHHS, CIIOCOOHOCTh K
COYYBCTBHIO U CONICPEKUBAHUIO;

COLIMATHbHBIX HABBIKOB, BKIIFOUYAIOIIUX CIIOCOOHOCTD BBICTPAaNBaTh OTHOIIICHHSI
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, TIPOSIBIIATH HHTEPEC U pa3peliaTh KOHQIUKTHL.

IHNPEJIMETHBIE PE3YJIbTATBI

K konmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CHOPMHPOBAHHOCTD y O0YUYAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPUMEpPax poJib U MECTO (PU3UKU B (POPMHUPOBAHUU
COBPEMEHHOW HAy4YHOM KApTUHBI MHUPA, B PA3BUTUH COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B IPAKTUYECKOMN AEATEIBbHOCTH JIFOJEH;

VUYUTHIBATh TPAHUIBI TPUMEHEHHUS U3YYEHHBIX (U3UYECKUX MOJCIICH:
MaTepualibHas TOUKa, MHEepIUAJIbHAsl CUCTeMa OTCuéTa, abCOIIOTHO TBEPI0E TETO,
WJICAJIBHBIN T'a3, MOJAEIU CTPOEHHUS Ta30B, )KUIAKOCTEN U TBEPABIX TEJI, TOUCUHBIN
AIEKTPUUECKUH 3apsi] PH perieHuu GU3NIEeCKUX 3a7a4;



pacro3HaBaTh (pu3nUecKue sBiIeHUs (TIPOLECCHl) U OOBICHATH UX HA OCHOBE
3aKOHOB MEXaHHWKH, MOJEKYJISPHO-KMHETUYECKOW TEOPUU CTPOCHUS BEIECTBA U
ANEKTPOAMHAMHUKN:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MIPSMOJIMHEWHOE
JBKEHUE, CBOOOJHOE TMAaJICHUE TeJ, IBUXKEHUE 10 OKPY>KHOCTHU, WHEpUUs,
B3auMoJielicTBUEe Tel, MU dy3usi, OpOyHOBCKOE ABHUKEHUE, CTPOECHUE KUJKOCTEH
U TBEP/BIX TEJl, UBMEHEHHE 00BhEMA TEJI MPU HATPEBAHUH (OXJIAXKIEHUH ), TETNIOBOE
paBHOBECHE, UCIIAPEHUE, KOHJCHCAIlWs, IJIABICHUE, KPUCTAJUIM3ALMS, KUIICHUE,
BJIQYKHOCTh BO3/lyXa, MOBBIIICHHUE JTABJICHHUS ra3a Mpyu ero HarpeBaHUM B 3aKPhITOM
COCyZle, CBSI3b MEXKAY I[apaMeTpaMu COCTOSIHMS Tra3a B  HM30IPOLECCaXx,
AIEKTpU3aUMs TEJl, B3aUMOJCHCTBUE 3aPsIOB;

OTHCHIBATh MEXAHUYECKOE IBWKEHHUE, MCTONB3YSd (DU3NUSCKUE BEITUIMHBI:
KOOpAWHATA, MyTh, MNEPEMENIEHUE, CKOPOCThb, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIbC T€Jla, KMHETUYECKAsl SHEPTHUsl, MOTCHIMAIbHAs SHEPrUs, MEXaHHYECKas
paboTa, MexaHUYecKas MOIIHOCTh, MPH OINWCAHUM NPABUIBHO TPAKTOBAThH
(bU3NYEeCKUN CMBICT MCIOJB3YyEMbIX BEJIMYMH, WX OOO3HAYCHHS U €IUHMUIIBI,
HaXOJUTh (HOPMYJIbI, CBSI3BIBAIOIINE JAaHHYIO (U3HYECKYIO0 BEIMYHUHY C JIPYyTUMH
BEJIMYMHAMU;

ONUCHIBAaTh M3YYEHHBIE TEIUUIOBBIE CBOMCTBA TEJN W TEIUIOBBIE SIBJICHUS,
UCTONIb3ysl (DM3MYECKHE BEJIMYMHBL: JaBJICHUE Tra3a, TeMIleparypa, CpeaHsis
KHUHETUYECKasi YHEPTUsi XAaO0THUUYECKOTO JBMKEHUS MOJIEKYJ, CPEIHEKBaJApaTHUYHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPECHHSS DHEpPrusi, paboTa rasa,
KO3 (PUIIMEHT TMOJE3HOr0 JEUCTBUSL TEMJIOBOIO JBUTATENs; MpPU ONUCAHUU
MPaBUJIBHO TPakTOBaTh (U3MYECKUH CMBICT HCHOJIB3YEeMbIX BEJIUYUH, WX
00O3HAYEHUs W EAUHUIBI, HAXOJIUTh (HOPMYJIbI, CBS3bIBAIOIINE JaHHYIO
(GU3UYECKYI0 BETUYHHY C APYTUMHU BETUIHHAM;

ONHUCHIBATh U3YUYEHHBIEC AICKTPUUECKUE CBOMCTBA BEILIECTBA U JICKTPUUECKUE
sBJICHUs (IIPOLIECCHI), UCTONB3Ys (DU3NUYECKHUE BETUUYMHBI: IJICKTPUUECKUN 3apsi,
ANEKTPUUYECKOE MOJIE, HAPSHKEHHOCTD OIS, HOTEHIMAN, PA3HOCTh MOTEHIIUAJIOB;
IpU  ONMHWCAHWM TIPABWJIBHO TPAKTOBATh (PU3WYECKHA CMBICT HCIIOJIB3yEMBbIX
BEJIMYMH, WX OOO3HAYCHMS W CIWHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
TaHHYI0 (PU3UYECKYIO BETMINHY C IPYTUMHU BETMINHAMU;

aHAIM3UPOBAaTh (PU3UUYECKHUE TPOIECChl W SIBJICHUS, UCIOJIb3Ys (PU3UYECKHe
3aKOHBI U IPUHIIUIIBL: 3aKOH BceMupHOro tarorenus, I, I u Il 3akonsr HeroToHA,
3aKOH COXPaHEHMS MEXaHMYECKOMW DSHEPruM, 3aKOH COXPaHEHUS UMITYJIbCa,
NPUHLIUN CYNEPHO3ULIMU CHUJI, TPUHIMII PABHOMPABUS HHEPIHATBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHUIO CTPOEHUS BEIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEIHEN KHHETUUECKON IHEPTUU TEMIIOBOTO ABUKEHUS MOJIEKYJ C
aOCOJIIOTHON TEeMIEpaTypoi, TEPBbI 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHUS
ANIEKTPUYECKOro 3apsifga, 3akoH KyioHa, mpu 3TOM pasinyaTh CJIOBECHYIO



(GbOpMyITUPOBKY 3aKOHA, €r0 MAaTEeMaTHYECKOE BBIPAKEHUE W YCIOBHS (TPaHUIBI,
00J1acTH) NPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE TPUHIIMIBI JCHCTBUA MAIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YyCJIOBUS KX O€30MACHOrO HCIOIb30BAHUS B
MMOBCETHEBHOM KU3HHU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICJAOBAHHUIO (DU3WYECKUX SBJICHUM U
MPOIIECCOB C HCIIOJIB30BAHUEM TMPSIMBIX U KOCBEHHBIX HW3MEPEHUU, TPU 3TOM
dbopmynupoBaTh TpobiieMy/3aadyy M TUINOTE3y Y4EOHOro HKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEUIOKEHHOTO O0OpYJOBaHHUSA, MPOBOJIUTH OMNBIT U
(bopMyIupOBaTh BHIBOJIBI;

OCYIIECTBIISATh MPSAMBIC M KOCBEHHBIC H3MEPEHUST (PU3UIECKUX BEITUYHH, TTPU
ATOM BBIOMPATh ONTHUMAILHBIN CIIOCOO M3MEPEHHUS M HCIOJIh30BaTh W3BECTHBIC
METO/Ibl OLICHKHU MOTPEUTHOCTEH U3MEpPEHUM;

UCCJIEIOBATh  3aBUCHUMOCTH  MEXIY  (PU3NYECKUMH  BEIMYMHAMH  C
WCIOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYHUPOBATH YCTAaHOBKY,
(buKCUpOBaTh Pe3yIbTaThl TMOJTYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUMYUH B
BU/JIe TAOJIUII U TPAPUKOB, JEIaTh BBIBOJIBI 0 PE3YIbTaTaM HCCIICIOBAHNUS,

coO0IaTh MpaBuiia 0€30MacHOro TpyJa MpU MPOBEACHUHM HCCIEIOBAaHUN B
paMKax y4eOHOro OJKCIEpUMEHTa, Y4eOHO-UCCIIEeIOBATEILCKOW W MPOECKTHOU
NESATETLHOCTH C HWCIOJIb30BAaHWEM H3MEPUTEIBHBIX YCTPOWCTB U J1abOPaTOPHOTO
000pyIOBaHUS;

pemiaTh pacu€THblE 3aJa4d C SBHO 3aJaHHOM (DU3MYECKON MOJIEIbIO,
UCIOJIb3Ys (PM3MUECKUE 3aKOHBI U PUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aJla4u
BBIOMPATh (DU3UYECKYIO MOJECIb, BBIACIATh (PU3NYECKHE BEIUYUHBI U (HOPMYJIBI,
HEOOXoaMMBIC TSI €€ PEIIeHHs], MPOBOJUTH PAcUEThl M OIEHWBATh PEATbHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3UIECKOUN BEITMUUHEI;

penaTh Ka4eCTBEHHBIE 3a/]a4M: BRICTPAUBATh JIOTHUYECKH HEMPOTUBOPEUUBYIO
[EMOYKY PACCYXKJIEHU C OMOpPOM Ha W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuznyecKue SBJICHMUS;

WCIIOJIB30BaTh  TPHU  PEIMICHWH  y49eOHbIX  3aJad  COBPEMCHHBIE
UH()OPMAITMOHHBIC TEXHOJIOTHH JIJISl TOMCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAIIAN
U TIPEJICTaBIICHUS YYEOHOU U HAyYHO-TIOMYJIAPHON HHGOPMAIINH, TOTYyYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KpUTHUYECKU aHATU3UPOBATH MOJIy4aeMyro HH(GOPMAIIHIO;

MIPUBOJINTH MPUMEPHI BKJIaJa POCCUNUCKHIX U 3apyOEKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKW, OOBSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MHpa, B Pa3BHUTHE
TEXHUKHM U TEXHOJIOTHUM;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHMS MO (U3UKE B TOBCEIHEBHOM >KU3HU
JUTst o0ecriedeHus: 6€30MacHOCTH MPU 00pallieHuy ¢ TPUOOpaMu U TEXHUYECKUMU



YCTPOWCTBAMH, JIJIsl COXpPAHEHUS 3/I0POBbs M COOTIOZICHUSI HOPM SKOJIOTUYECKOTO
MOBEACHUS B OKPYIKAIOLIEN CPELE;

paboTaTh B TpYIEe C BBHINOJHEHUEM Pa3IUYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATh PadOTy TPYyNIbl, PalUMOHAIBHO pacHpenessiTh OOSI3aHHOCTH U
TJIAHUPOBATH JICATCTLHOCTh B HECTAHAAPTHBIX CHUTYAIUSAX, aJICKBATHO OIICHUBATH
BKJIAJT KOKJIOTO U3 YYACTHUKOB TPYIIIIHI B PEIICHUE PACCMATPUBAEMOM TTPOOIIEMBI.

K xonmy oOyuenus B 11 kjacce mpenMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CHOPMHPOBAHHOCTD y O0YUYAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpPUMEpPax poJib U MECTO (PU3UKU B (POPMHUPOBAHUU
COBPEMEHHOW HAay4YHOU KapTHHBI MHUPA, B PA3BUTUU COBPEMEHHOM TEXHUKU U
TEXHOJIOTUWA, B MPAKTUYECKON AEATEIIBHOCTU JIIOAEH, LEJIOCTHOCTh U E€IMHCTBO
buznyecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHULBI TPUMEHEHUS W3YyUYCHHbIX (U3MUECKUX MOJIeTeH:
TOYEUHBIN JIEKTPUUECKUI 3apsijl, Ty4d CBETA, TOUCUHBII UICTOYHUK CBETA, siIepHas
MOJIe]Ib aTOMa, HYKJIOHHAs MOJENb aTOMHOTO sjipa MPU PEIICHUH (PU3NIECKUX
3ajay;

pacno3HaBaTh (PU3NUYECKHE SIBICHUS (TIPOIECCHI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB DJIEKTPOJMHAMUKHI U KBAHTOBOM (DM3HUKU: 3IEKTPUUECKAsl IPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aMMOJICHCTBHE
MarHuTOB, JJICKTPOMAarHWTHAs WHAYKIMSA, JEHCTBUE MArHUTHOTO TIONS Ha
MPOBOJHUK C TOKOM W JBIDKYIIMICS 3apsi, JJICKTPOMArHUTHBIE KOJCOAHUS U
BOJIHBI, MPSIMOJIMHEMHOE PACHPOCTPAHEHUE CBETAa, OTPAXKEHHE, MPEIOMIICHUE,
uHTephepeHius, audpakius U TOJMIpU3AlMS  CBETa, JHUCIEepCUs CBETa,
dbotoanekTpudeckuit 3hdext (horordhdekr), cBeTOBOE NaBiIeHNE, BOSHUKHOBEHHE
JUHEMYaToro CIeKTpa aroMa BOAOPOJa, €CTECTBEHHass M HCKYCCTBEHHas
PaINOAKTUBHOCTB;

OMKCHIBATh M3yUYCHHbIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTUYECKHE,  DJEKTPUYECKYIO  MPOBOAUMOCTh  PA3IMYHBIX  Cpel) |
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIIECCHI), MCHOJB3Yysl (DU3UYECKHUE BEITMYHHBIL:
AIIEKTPUYECKUI 3apsll, Cuja TOKa, SJEKTPUUECKOE HAIMPSIKEHHE, JJIEKTPUIECKOE
COIPOTUBIICHUE, PA3HOCTh MOTEHIMAJIOB, JIEKTPOJBIDKYIAs CHIIa, paboTa TOKa,
WHIYKIMS MarHUTHOTO TOJis, cuia Awmrmepa, cuia JlopeHiia, WHIYKTUBHOCTb
KaTyIIKWA, DHEPTUsl AJIEKTPUUYECKOTO MU MArHUTHOTO TMOJIeH, Mepuoj U 4acToTa
KoieOaHuil B KoJIeOaTenmbHOM KOHTYpe, 3aps]l U CcuUja TOKa B TMpoIlecce
TapMOHMYECKMX JJICKTPOMATHUTHBIX KoOJIeOaHWU, (OKYCHOE pACCTOSHHE U
ONTUYECKAsl CHUJIa JIMH3bI, MPU ONHUCAHWH TMPABUIBLHO TPAKTOBATH (PU3WUYECKUIA
CMBIC]I HCIIOJIB3YEMBIX BEJIWYUH, MX OO0O3HAUCHUS U EAUHUIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEITMIMHAMU;



OMHUCBHIBATh H3YyYCHHBIE KBAHTOBBIE SIBJICHUS M MPOLECCHI, HUCIOIb3YS
bu3ndeckue BEIMYHMHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acTOTa CBETA, YHEPTUS U UMITYJILC (DOTOHA, IEPUOJI TTOTypacmaja, SHEPTus CBA3U
aTOMHBIX SIZIEP, TPU ONUCAHWUU MPABUIBHO TPAKTOBATh (DU3UUYECKUNA CMBICH
WCIIOJB3YEMBIX BEJIMYWH, UX OO0O3HAUCHHUS M E€IUHMIIBI, YKa3bIlBaTb (POPMYIIbI,
CBSI3BIBAIONIUE JIAHHYIO (U3MUECKYI0 BEIUYMHY C JPYTUMH BEJIWYHMHAMU,
BBIYHCIIATH 3HAUCHUE (PU3HUUECKON BEJIMUMHBI;

aHaJIM3UPOBaTh (U3MYECKUE TPOLIECCHl U SBJICHUS, UCIOIB3YS (PU3UMYECKUE
3aKOHBI M IPUHUUIIBL: 3aKOH OMa, 3aKOHBI ITOCIE0BATEIBHOTO U apaJuIEIbHOTO
COCIMHEHUs NPOBOJHUKOB, 3aKOH Jkoymsa—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOM
WHYKIIMH, 3aKOH MPSIMOJIMHENHOTO pacCpOCTPAHECHHS CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI IMPEJIOMJICHHUS CBETa, ypaBHeHHE ODWHIITEeHHA i (oTodddekTa,
3aKOH COXPAHEHUs JHEPruH, 3aKOH COXPAHCHHS HUMITYJIbCA, 3aKOH COXPAHCHHS
AIEKTPUYECKOTO 3apsA/ia, 3aKOH COXPAaHEHUs MAacCOBOr0 4YMCIA, MOcTynaTel bopa,
3aKOH PaJMOAKTUBHOTO pacraja, Mpyu TOM pa3indaTh CIOBECHYIO ()OPMYITUPOBKY
3aKOHAa, €r0 MaTeMaTHYECKOE BBIpAKEHHWE W YyCJIOBHs (TpaHUIlbI, 00JACTH)
MPUMEHUMOCTH;

ONPEACIISITh HAIIPABICHUE BEKTOPA HHAYKIMHA MATHUTHOTO TOJISI IPOBOIHUKA
C TOKOM, cuiibl Amriepa u cuiibl JIopeHna;

CTPOUTh W OIHCHIBATh H300paXCHHE, CO37aBaeMOE€ IUIOCKHUM 3epKajioM,
TOHKOM JIMH30M;

BBINIOJIHATh OKCIIEPUMEHTHI 10 MCCJIEIOBAaHUIO (DU3UYECKUX SIBIICHUUA W
MPOIIECCOB C HCIOJIb30BAHUEM NPSIMBIX M KOCBEHHBIX W3MEPEHHUI: MpPH 3TOM
dbopmynupoBarh MpodlieMy/3aady M TUIOTE3y Y4E€OHOro JKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO OOOPYIOBAaHUS, MPOBOJUTH OMBIT H
(bOopMyIUPOBATH BHIBOIBI;

OCYIIECTBIISITh MPSIMbIE M KOCBEHHBIE U3MEPEHUsT (PU3UUECKUX BEIUYUH, IIPU
TOM BBIOMPATh ONTUMAJBHBIN CIIOCOO HU3MEPEHUS M HCIOJIb30BATh W3BECTHBIC
METO/IbI OLICHKH MOTPEIIHOCTEN N3MEPEHNUN;

WCCJICOBATh 3aBUCHUMOCTH (M3MYECKHUX BEIMYWH C HCIOJIb30BAaHUEM
NpSIMBIX WU3MEPEHUM: MpU ITOM KOHCTPYUPOBATH YCTAHOBKY, (DUKCHUPOBATH
pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BUJE TaOIUIl U
rpaduKoB, AeNaTh BHIBOJBI 10 PE3YyJIbTATaM UCCIICOBAHUS;

coOI0IaTh TpaBMiIa O€30MaCHOTO TpyJa MPU MPOBEACHUHM HCCIEIOBAaHUN B
paMKax y4eOHOro JKCIEPUMEHTa, Y4YEOHO-MCCIICIOBATEILCKOW U MPOCKTHOM
NESATEILHOCTH C HWCIIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOWUCTB U J1aOOPaTOPHOTO
0o00opyI0BaHUS,

pemiath pacu€THbIE 3a7a4yd C SIBHO 3aJaHHOM (PU3MUECKOM MOJEINbIO,
UCTOJTB3Ys (PM3MUECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1auu



BbIOHpaTh (PU3UUECKYIO MOJENb, BBIACNATh (U3NUYECKUE BEIUYUHBI U (OPMYJIBL,
HEOOXoaMMBbIC ISl €€ PEeIICHUs], MPOBOJUTH PAcCUEThl M OIEHHWBATH PEATbHOCTH
MOJIYYEeHHOTO 3HAYEHUS (PU3UYECKOMN BEITMUUHBI;

penaTh Ka4eCTBEHHBIE 3a/]a4M: BBICTPAUBATh JIOTHUECKU HEMPOTUBOPEUUBYIO
[IENIOYKY PACCY>KICHHI C OMOpON Ha W3YyYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3uYeCKHUE SBIICHHS;

UCIIOJIb30BAaTh ~ MPU  PEIIEHHH  y4eOHbIX  3aJad  COBPEMEHHBIE
UH(OOPMAITMOHHBIC TEXHOJIOTHH JIJIS TTIOMCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAIIUN
Y TIpEJICTaBJICHHUS YUeOHON U HAYYHO-TIOMYJISIpHOM MHGOPMAIIUU, TOTyYeHHON U3
Pa3IMYHBIX UCTOYHUKOB, KpUTHUYECKU aHATU3UPOBATH MOJIy4aeMyto HH(HOpMAIIHIO;

OOBSACHITh TPHUHIUIBI JEHCTBHUSI MAIlIMH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh YCIOBHUS UX OE30MMaCHOTO UCTIOIb30BaHUS B IOBCEIHEBHOM
KU3HH;

MPUBOAUTH MPUMEPHI BKJIaJa POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHHE IPOLECCOB OKPYXKAIOLIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

WCIIOJI30BaTh TEOPETUUYECKUE 3HAHMS MO (U3MKE B TOBCEIHEBHON >KU3HU
J1s1 obecriedeHrs 0€30MacHOCTH MPU 0OPAIEHUH C TPUOOPaMH M TEXHUYECKUMHU
YCTPOUCTBAMH, JIJIsl COXPAHEHUS 3/I0POBbs U COOIIOCHUSI HOPM SKOJIOTUYECKOTO
MOBEJACHUS B OKPYIKAIOIIEH CPELE;

paboTath B TpPYIIE C BHIIOJHCHUEM pPa3IUYHBIX COIHMAIBHBIX POJICH,
IUIAaHUPOBATh PadOTy TPYNIbl, PAUMOHAIBHO pacHpenessiTh OOS3aHHOCTH U
MJIAHUPOBATH JIEATETLHOCTh B HECTAHAAPTHBIX CUTYAIUsX, aIEKBAaTHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYACTHUKOB IPYIIIILI B PEIICHUE PACCMaTPUBAEMOM TIPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

KoanuyecTBo 4acos

HaumeHnoBaHue pa3iesioB U TeM
Ne ni/mn Konrpoabnusie IIpakTue

IporpamMmmal Bceero
padoThI padoTbI

Paznesn 1. DU3UKA U METOJbI HAYYHOI'O ITO3HAHUA

1.1 ®u3KKa U METO/Ibl HAYYHOTO NTO3HAHUS 2

Htoro mo pazneny 2

Pa3zgen 2. MEXAHUKA

2.1 Kunemaruka 5

2.2 JnHamuka 7

23 3aKOHBI COXpAaHEHUS B MEXaHUKE 6 1 1
Hroro no pasneny 18
Paznen 3. MOJIEKYJISAPHASA ®PU3UKA U TEPMOJAUHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOU 9 )
' TEOPHH

3.2 OCHOBBI TEpPMOAMHAMUKH 10 1

313 ArperaTHbl€ COCTOSIHHSI BEILIECTBA. 5
' ®da30BbIE NEPEXOIBI




Hroro no pazgeny

24

Pa3nea 4. JIEKTPOJAUHAMUKA

4.1 DJIeKTpOCTaTUKA 10

49 [TocTosiHHBIM 5eKTpUYecKuil TOK. Toku B 12
pa3INYHBIX cpeaax

Hroro no pazgeny 22

PesepBHOE Bpems 2

OBUIEE KOJIMYECTBO YACOB 110 [TIPOT'PAMME 68




11 KITIACC

KonuvecTBo yacoB
HaumeHnoBaHue pa3iesioB U TeM
Ne n/m Kounrpoabubie  IIpakTuu
NMPOrpaMMsbl Bcero
padoTsbI padoThI
Paznen 1. JIEKTPOJANHAMUKA
11 MaruutHoe nose. DJIeKTpOMarHuTHas 1 | 3
' WHTYKIAS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
MexaHn4ecKkue 1 3IeKTpOMarHuTHbIE
2.1 9 1
Kosie0aHus
29 MexaHnuecKue U 3JIeKTPOMarHuTHhIE 5 |
' BOJIHBI
23 Onrtuka 10 3
Nroro no pazaeny 24

Paszea 3. OCHOBBI CIIEIIUAJIBHON TEOPUU OTHOCUTEJBHOCTH

OcCHOBBI CIELIMATILHON TEOPUU

3.1 4 1
OTHOCUTEIBLHOCTH
Hroro no pazgeny 4
Paznen 4. KBAHTOBASA ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOW ONTHKHU 6
4.2 Crtpoenue atoma 4




4.3 ATOMHOE SApO

Uroro no pazgeny

15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3NKU

5.1 l DJIEMEHTHI aCTPOHOMHUH M aCTPODU3UKHU 7
Uroro no pazaeny 7
Paznen 6. OBOBIIAIOLIEE ITIOBTOPEHUE

6.1 l O6o0matoiee MOBTOPEHHUE 4
Utoro no pazaeny 4
PesepBHoe Bpems 3
OBILEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acos

Bcero

KonTpoibHbIe
padoThI

IIpakTHYeckue
padoTsbI

=

®du3nka — HayKa 0 IpUpo/ie.
Hay4Hbie MeTO1bI TO3HAHUS
OKPY’KaIoIIero MUpa

Ponb 1 mecTo usuku B
dbopMUpOBaHNUN COBPEMEHHOM
HAyYHOU KapTUHBI MUPA, B
IPAKTHUECKOH 1eATEIbHOCTH JIFOIeH

MexaHuuecKoe IBUKEHHE.
OTHOCHUTENBHOCTh MEXaHUYECKOTO
nBwxeHus. [lepemerienue, ckopocTs,
YCKOpEeHue

PaBHOMEpHOE NIPSIMOJIMHENHOE
JBUKECHHE

PaBHOyCKOpEHHOE NPSAMOIMHENHOE
JBUKECHHE

CBoOoiHOE TIajieHue. Y CKOpEHHE
CcBOOOJHOTO ITaACHUS

KpuBonunerinoe 1BM>XEHUE.
JIBrKeHHEe MaTepUaIbHOW TOYKH 110
OKPYXHOCTH

[TpuHumn oTHOCUTENBHOCTH [ anmires.




HHuepuuanpHble CUCTEMBI OTCUETA.
ITepsbsiii 3akoH HproTOHA

Macca tena. Cuna. [Ipunnun
CyIepno3uiuu cui. Bropoit 3akoH
Herorona s MaTepuabHON TOUKHU

10

Tpetuii 3akon HerotoHa st
MaTepHaTbHBIX TOUCK

11

3aKoH BCEMHUPHOI'O TATOTCHUA. Cuia
TAXKCCTH. HepBaﬂ KOCMHNYCCKasa
CKOpPOCTb

12

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

13

14

15

Cuna tpenus. KoaddunmeHt tpeHusi.
Cuna cCOnpoTUBIICHHS TP IBHIKEHUT
TeNa B XKUJAKOCTH WIIH Ta3e

[loctynarenbHoe U BpaljaTeabHOe
JIBIDKEHHE a0COJIFOTHO TBEPOTO TEa.
Mowment cunsl. IInedo cunel. YciaoBus
paBHOBECHS TBEPAOTO TEa

HMitynbc MaTepUaIbHON TOYKH,
CUCTEMBI MAaTEPUAIIBHBIX TOYEK.
NmMiynbe cuibl. 3aKOH COXpaHEHUS
uMItyibca. PeakTuBHOe ABUKEHUE

16

PaboTa 1 MOIITHOCTH CHIIBI.
Kunernueckas 3Heprusi MaTepuaabHOM
Touku. Teopema 00 U3MEHEHUHU

K U H €TU YECK OHEPIUHU

17

[ToTeHnManbHas SHEPruUs.




[TorenmanpHas 3HEPrust ynpyro
neOpMUPOBAHHOM MPYKUHBL.
[ToreHumanbHas SHEPrUs Tena BOIU3H
MOBEPXHOCTH 3EMJIU

18

19

20

[ToreHnuanbHbIC U HEMOTEHIIUAIBHBIC
cuibl. CBsi3b pabOTHI
HETIOTEHIIMAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOW SHEPTHU CUCTEMBI TEJl.
3aKOH COXpaHEHUs] MEXaHUYECKON
SHEPTUu

JlaboparopHast pabora
«HccnenoBanue CBsi3u pabOTHI CHIIBI €
U3MEHEHHEM MEXaHHUYECKON SHEPTUH
Tella Ha MIPUMEPE PaCTHKEHHSI
PE3MHOBOTO KTyTa»

KonTponbHas paboTta 1o reme
«Kunemaruka. Jlunamuka. 3aKOHbBI
COXpaHEHUsI B MEXAHUKE)

21

OCHOBHBbIE TOJIOKEHUS MOJIEKYJISIPHO-
KHUHETUYECKOU Teopun. bpoyHOBCKOE
neuxenue. JAuddysus

22

Xapakrep JBUKEHUS U
B3alMOJICUCTBYS YaCTHIL BENIECTBA.
Mopnenu cTpOeHHUs ra30B, KUIKOCTEN
Y TBEPIBIX TEII

23

Macca monekyin. Konngecto
BemecTBa. [locrosiHHas ABoraapo

24

Temnosoe paBHoBecue. Temneparypa
u e€ usMepenue. lllkana remneparyp




Llenbcus

25

HUneansuenii raz B MKT. OcHoBHOE
ypaBHenue MKT

26

AOcomoTHas TeMIepaTypa Kak Mepa
CpeHEel KHHETUYECKON YHEPTUHN
JBUKCHHSI MOJIEKYJI. Y paBHEHHE
MenneneeBa-Kianeitpona

27

3akoH [lanpToHa. ['a30BbIE 3aKOHBI

28

JlaboparopHas pabota
«HccnenoBaHue 3aBUCUMOCTH MEXKITY
napaMeTpaMu COCTOSHUS
Pa3peKEHHOTO Ta3an

29

30

31

N3omporeccsl B neabHOM ra3e u uxX
rpadudeckoe MmpeacTaBIeHIe

BuyTtpennsis sHeprus
TEPMOJMHAMHUYECKON CUCTEMBI U
croco6bl e€ n3menenus. Konmuectro
TEIUIOTHI U paboTa. BHyTpeHH: s
SHEPrusi OJHOATOMHOI'O UAEAJILHOTO
rasa

Bunae! rerionepenaun

32

VY nenpHas TEMI0EMKOCTD BEIIECTBA.
KonunyecTBo TemioTs! npu
Terionepenadye. AnuadaTHBIN MPOIECC

33

HCpBLIfI 3aKOH TCPMOANHAMHKHU U €TO
MMPUMCHCHHE K U30IIpoHeccaM

34

HeoOpatumocTs npoiieccoB B




npupoae. Bropoii 3akoH
TEPMOJMHAMHUKHI

ITpunun nevicreus u KII/ TermoBoi

35
MaIIuHbI

36 uxn Kapuo u ero KITJ]

37 DKonornyeckre npoodIeMbl
TEIUIOAHEPTETUKU

18 O6o0maromuii ypok «MoJtekyssipHas
¢u3uka. OCHOBBI TEPMOAUHAMHUKI
Kontponbhas pabota o reme

39 «Monexynsipaas pusuka. OCHOBBI
TEPMOJUHAMUKIY

40 [TapooOpa3zoBaHue U KOHAEHCALIUS.
Hcnapenue u kurnenue
AOCOIOTHAs U OTHOCUTENbHAS

41 BJI&JKHOCTh BO31yXxa. HachlleHHBII
nap
TBépnoe Teno. Kpucrammmueckue u

4 amop(HbIe Tena. AHU30TPOIHS
CBOWCTB KpHUCTAIUIOB. JKuakue
Kkpuctajibl. COBpeMEHHbIE MaTepHaIIb
[InaBneHue u KkpucTamIU3aLusl.

43 VY nenpHas TENIOTA IUIABICHUS.
Cyb6numarus

44 YpaBHEeHHE TEIIOBOTO OamaHca

45 OnexTpusanus Tei. JJIeKTPUIECKUM

3apsn. JlBa BUJa 3JIEKTPUYECKUX




3apsI0B

46

47

[TpoBOAHMKH, TUIIEKTPUKU U
MOJIyITPOBOJTHUKH. 3aKOH COXPaHEHUs
AIEKTPUUECKOTO 3apsiaa
B3aunmoneiicTBue 3apsaoB. 3aKOH
Kynona. ToueuHblid 3JI€KTPUYECKUI
3apsi

48

Hanps:k€HHOCTB 3IEKTPUUYECKOTO
nosis. [IpuHnun cynepno3unumn
3JIEKTPUYECKUX noJel. JInauu
HANPSKEHHOCTH

49

Pabota cuit 31eKTpocTaTuuecKoro
noia. ITorenmman. PasHocts
MMOTEHIINAJIOB

50

HpOBOI[HI/IKI/I " JUDJICKTPHUKU B
QJICKTPOCTATUYCCKOM IT0JIC.
I[I/IC)HGKTpI/I‘IGCKaSI IMPOHUIACMOCTD

51

OnexrpoémkocTs. Konaencarop

52

DNEeKTPOEMKOCTD TIJIOCKOTO
KOHJIEHCATOpa. DHEPTHUs 3apsKEHHOTO
KOHJIEHCAaTOpa

53

JlaGoparopnas pabota N3mepenue
AIIEKTPOEMKOCTH KOHACHCATOPA

54

[IpuHIMIT NENCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOIMPOBAJIBLHOIO
arnrapara, CTpyMHOro puHTEpA.
DIeKTpoCcTaTUUECKas 3allUTa.




3azeMyIeHHE IEKTPONPHOOPOB

55

DIIEKTPUYECKUI TOK, YCIOBUS €ro
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna toka. Hanpsxenue.
Conporusnenue. 3akon Oma Jist
ydacTKa e

56

[TocnenoBarenbHOE, TApAIICIBLHOE,
CMEIIaHHOE COCTUHEHNE
poBOIHUKOB. JIabopaTopnast pabota
«I/I3yquI/Ie CMCIIaAHHOI'O COCANHCHUA
PE3UCTOPOBY

57

58

59

60

PaboTa 1 MOUTHOCTb ANEKTPHUECKOTO
toka. 3akoH J[xxoymns-Jlenma

3axon OMa A1 OJTHOM (3aMKHYTO)
anekTpudeckoii nenu. Koporkoe
3ambikaHue. JlabopaTopHas pabota
«M3mepenne D/1C ucToyHnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHHS

DIEKTPOHHAs! TPOBOJAUMOCTh TBEPABIX
METaJIOB. 3aBUCUMOCTh
CONPOTHUBIIEHUSI METAJIOB OT
teMriepaTypbl. CBepXIIPOBOIUMOCTh

DNEKTPUUECKU TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX IIyYKOB

61

[TorynpoBoIHUKH, UX COOCTBEHHAs U

IIpUMeCHask IpoBOAUMOCTh. CBONCTBA
p—n-nepexoaa. [lonynpoBoTHUKOBEIE
npudOpbI




62

DIIEKTPUYECKUI TOK B paCTBOpax u
pacriaBax 3JeKTPOJIUTOB.
DNEKTPOIUTUYECKAS AUCCOIHALIHSL.
DIIEKTPOJIN3

63

DNEeKTpUUYECKUI TOK B rasax.
CaMoCTOSTENILHBIA 1
HECAMOCTOSITEIbHBIN pa3psan. MomaHus.
IIna3zma

64

DnexTpuyeckre npudopsl U
YCTPOMCTBA U UX MPAKTHIECKOE
npuMeHenue. [IpaBuia TeXHUKU
0€e30macHOCTH

65

66

67

O6o0061maronuit ypok
«DNEKTPOIUHAMUKAY

KontponbHas paboTa 1o reme
«2nekrpocraruka. [locTossHHbIN
3JIEKTpUYECKUM TOK. TOKH B
Pa3IMYHBIX CpEIax»

Pesepsublit ypok. KonTposiabHas
paboTa o Teme DIEKTPOIMHAMHKA

68

PesepBubIil ypok. O6001miaronuii ypok
o Temam 10 kmacca

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68




11 KITIACC

Ne
n/n

Tema ypoka

KoauuyecTBO 4acoB

Bcero

KonTposbHbie
padoThI

[MpakTnueckune
padoThI

=

ITocTostHHBIE MArHUTHI U KX
B3auMoJeiicTBre. MarHUTHOE TOJIE.
BekTop MarHuTHON MHAYKIUH. JInHUK
MAarHuTHOW MHIYKIIHH

MarsuTHo€ 1MoJjIe IPOBOHUKA C
TokoM. OnbIT Dpcrena.
B3anmMopeiicTBre TPOBOIHUKOB C
TOKOM

JlaGopatopHas pabota «3yueHue
MarHUTHOTO TTOJISI KATYIIIKH C TOKOMY

JlelicTBuE MarHuTHOTO MOJISL HAa
MPOBOAHMK ¢ TOKOM. Cuiia Amnepa.
Jlabopartopnast pabota
«HccnenoBanue nercTBUS
MIOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM»

JlelicTBuE MarHUTHOTO TOJIS HA
JBIKYIIYIOCS 3apSDKCHHYIO YaCTHILY.
Cuna Jlopenia. PaboTta cuiisl
JlopeHna

OnexkTpoMarHuTHas HHAyKIus. [loTok
BEeKTOpa MarHuTHOU mHAYKIuH. DJ[C
WHIYKUWU. 3aKOH 3JIEKTPOMarHUTHOU




nHaykunu Papanest

10

JlabopaTtopHnast pabota
«HccnenoBanue sIBICHUS
3JIEKTPOMATHUTHOW UHAYKLIA)

NunykTuBHOCTD. SIBIICHUE
camouHaykiuu. DJIC caMOMHAYKIIUH.
DHeprusi MarHUTHOTO TTOJIS KaTyIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T0JIe

TexHuyeckue yCcTpoucTBa U UX
MIPUMEHEHUE: TOCTOSTHHbIE MAarHUTHI,
AJIEKTPOMArHUTHI, JJIEKTPOIBUTATEITb,
YCKOPUTENHN AJIEMEHTAPHBIX YaCTHII,
WHIYKIMOHHAS TIeYh

Oo6o6matomuit ypok « MarautHoe
noJie. DNEeKTPOMarHuTHAs HHTyKITUS

11

KonTponbhas pabota no teme
«MaruutHoe noie.
DeKTpOMarHuTHast UHAYKLHUS

12

CB0oOOIHBIC MEXaHUYECKUE
kosneOanus. 'apMoHudeckue
KoseOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJICOaHM.
[IpeBpalenue snepruu

13

JlaGopartopnast pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MajbIX KOJeOaHuii rpy3a Ha
HUTHU OT JJIMHBI HUTH U MaCChI I'py3a»

14

Konebatenbublii koHTYp. CBOOOIHBIE




OJICKTPOMAruHuTHBIC KoJieOaHus B
nacaJlbHOM KoJIeOaTeIbHOM KOHTYpPC.
Awnanorus MCIKAY MEXaHUYICCKHUMHU U
SJICKTPOMAarHuTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akoH
COXpPAHCHUA SHEPIUU B UACAIIBHOM
K0JIe0aTeIbHOM KOHTYPE

16

[Ipencrasnenue o 3aTyxaromux
KoyieOaHusX. BoiHy X IeHHbBIC
MeXaHUYeCKHe KoneOanus. Pe3onanc.
BbIHY X IeHHBIC 3JIEKTPOMArHUTHBIE
KoJieOaHus

17

[lepemennblil Tok. CuHYCOUAANBHBIN
MEPEMEHHBIN TOK. MOITHOCTh
[IEPEMEHHOT0 TOKA. AMIUIUTY/IHOE U
JIEWCTBYIOIIEE 3HAYEHNE CHIIBI TOKA U
HaIpsKEHUs

18

19

Tpancdopmarop. IIponsBoactso,
nepeaaya u norpediieHne
IIEKTPUYECKON SJHEPTUU

Y CTpOHCTBO U PAKTUYECKOE
MPUMEHEHHUE BJIEKTPUUECKOTO 3BOHKA,
reHeparopa NepeMEHHOr0 TOKa,
JIMHUH 3JIeKTpoIiepeaayd

20

DKOJIOTUUECKHUE PUCKH MPU
MIPOU3BOJICTBE AJIEKTPOIHEPTIUU.
Kynbrypa ncnonb3oBanus
3JIEKTPOIHEPTUU B MOBCEIHEBHOM
KN3HU




21

Mexanuveckue BOIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTthb
pacnpoCcTpaHEHUs U JTMHA BOJIHBI.
[Tonepeunsle 1 MPOJOIBHBIE BOIHbI

22

3Byk. CkopocThb 3ByKa. [ poMKOCTh
3ByKa. Beicora Tona. TemOp 3Byka

23

24

DeKTpOMarHuTHbIE BOJIHBI, HX
cBoKcTBa U ckopocTsk. [lIkana
OJICKTPOMArdHuTHBLIX BOJIH

HpI/IHHI/IHBI paaunuoCBA3U U

TeneBuieHus. Pa3Butue cpenacTs
cBsa3u. Paguonokanus

25

Kontponbhas padora «Konebanus u
BOJTHBD)

26

[IpamonnHeitHOE pacIpOCTpaHEHUE
CBETa B OJIHOPOJHOM Cpee.
Todveunslii ICTOYHMK cBeTa. Jlyu
cBeTa

27

28

OTtpaxkenue cBeTa. 3aKOHBI
oTpaxeHus ceera. [loctpoenne
M300paKeHH B MJIOCKOM 3epKaje

IIpenomiienue csera. [TomHoe
BHyTpeHHee oTpakeHue. [IpenenpHbiii
YTOJ1 [IOJIHOTO BHYTPEHHETO
OTpakKeHUS

29

JlaGopatopHas pabota «3mepenue
roKasareJsi IPEeJIOMJICHHUS CTEKIIa»

30

JIunzel. [loctpoenue nzobpaxeHuii B




nuH3e. PopmyJia TOHKOM JIMH3HI.
YBenuueHue JIMH3bI

31

JlaboparopHnas pabota
«HccnenoBanne CBOMCTB
M300paXeHUI B TUH3AX)

32

33

Hucnepcus ceta. ClHOXKHBIA COCTAB
oenoro ceeta. L{Ber. JlabopaTopHas
pabota «HabmoaeHue nucnepcun
CBETa»

HNutepdepennus cera. dudpakuus
ceera. JludpakinonHas pemeérka

34

[TonepedyHOCTh CBETOBBIX BOJIH.
[Honspusanus ceera

35

36

37

OnTrueckue npuOOPbI U yCTPOMCTBA U
yCIIOBUS UX 0€30MacHOr0 NPUMEHEHUs

rpaHI/II_[LI MIPUMCHUMOCTHU
KJIACCUYECKOM MEXaHUKH. HOCTy.]'IaTbI
crnernuaibHOM TCOPHUU
OTHOCHUTCIBbHOCTH

OTHOCHUTENBHOCTh OHOBPEMEHHOCTH.
3ameJIeHHe BPEMEHH U COKpaIleHUe
JUIMHBI

38

DHeprus U UMITYJIbC PEISITUBUCTCKON
gacTuLbl. CBSA3b MAcChl ¢ JHEPIUEN U
UMITYJIbCOM. DHEPIHUsl IOKOS

39

KonTponbhas pabota «OnTHKa.
OCHOBBI CIIeIIMATILHON TEOPUU
OTHOCHUTEITEHOCTH




40

®otounbl. opmyna [1nanka. Dueprus
U UMIyJIbC POTOHA

41

OTKpbITHE U UCCIIEIOBAHUE
dororddekra. OnbiTer A. T
CroneroBa

42

43

3akonsl Gorordpdexra. YpaBHEHHE
OiiamreiiHa 11 pororddexra.
«KpacHas rpanumna» ¢potorddekra
HaBnenne cBeta. Onbrtel 11. H.

JleOeneBa. XMMUUECKOE AEHICTBUE
CBeTa

44

TexHuueckue ycTpoucTsa u
MPAKTHYECKOe PUMEHEHHE:
(dhoTo3eMeHT, GOTOIATUHK,
CONTHeYHas OaTapesi, CBeTOANO]

45

Pemenue 3amay o teme «DiIeMEHTHI
KBaHTOBOM OITUKN»

46

47

Monens atoma Tomcona. OnBITE
Pesepdopna no paccesHuio a-4acTuil.
[ImanerapHast Mogenb aToma

IToctynater bopa

48

W3ny4eHue u nornoeHne (GoToHOB
[P MIEPEXO0/I€ aTOMA C OJTHOTO YPOBHS
SHEpPruu Ha Jpyrou. Buasl ciekTpos

49

BonHoBrbIe cBoiicTBa yacTul. BoiaHBI
ne bpoiuta. KopnyckynspHo-
BOJIHOBOM nyann3M. ClIOHTaHHOE U




BBIHYKACHHOC U3JIYUYCHUC

50

51

52

OTKpbITHE PaIMOAKTUBHOCTH. OTIBITHI
Pesepdopna mo onpeneneHuo cocraBa
PaINOAKTUBHOTO U3ITYUECHHS

CgoiictBa anbda-, 6eTa-, raMmma-
u3nydeHus. Bnusuaue
PaJMOaKTUBHOCTH Ha )KHBBIC
OpTaHU3MBI

OTKpbITHE NPOTOHA U HEUTPOHA.
W3otomnbl. Anbda-pacna.
DNEeKTPOHHBIA U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inydyeHue

53

54

55

DHeprus CBA3M HYKJIOHOB B fJIpe€.

S nepubie peaknuu. SnepHbIin
peaktop. [IpoOnembl, mepCHEeKTUBEI,
JKOJIOTMYECKHUE aCIIEKThI SIIEPHOU
JSHEPreTUKHU

DneMeHTapHble yacTullbl. OTKpbITHE
MO3UTpOHa. MeTo bl HAOTIOACHUS 1
perucTpanum 3JIeMEHTAPHBIX YaCTHII.
Kpyrusbiii cton «®yHnameHTanbHbIe
B3auMoiercTBUs. EMUHCTBO
(hU3UIECKON KapTHUHBI MUPAY

Bun 38é3nnoro nebda. Co3sesaus,
SIpKUE 3BE3IbI, IUTAHETHI, UX BHIUMOE
nekenne. CojaHevHast cucTeMa

56

Connne. CosHeYHass aKTUBHOCTb.
Ncrounuk sneprun ConHLa U 3BE37




57

58

59

3BE3bI, NX OCHOBHEIE
XapaKTePUCTUKH. 3BE3/IbI TJIABHOM
nocieoBaTenbHOCTH. BHyTpeHHee
cTpoeHue 3B€31. COBpEMEHHbIE
MIPEJICTaBJICHUSI O MPOUCXOKICHUH U
sBomtonuu CoJHIA U 3BE3]

Muneunsbiii [1yTe — Hama ["aakTuka.
[Tonoxenue u auxenue ConHia B
l'anaktuke. ['anaktuku. Y€pHbie
JBIPBI B SIAPAxX TaIaKTHK

Bcenennas. Pa30eranue rajgakTuk.
Teopust bonbiioro B3peIBa.
PenukroBoe nsnyuenue.
MertaranakTuka

60

61

62

63

Hepemenasie mpoOieMbl aCTPOHOMHH

KonrtposnbHas pabora «D1eMeHThI
aCTPOHOMHUU M aCTPOPHUIUKI»

O6o6matomuit ypok. Ponb pusuku u
ACTPOHOMUU B SKOHOMHUYECKOM,
TEXHOJOTMYECKOM, COLIMAILHON 1
ATUYECKOH cdepax NesaTeTbHOCTH
YeJIOBEKa

O6o06matomuit ypok. Ponb u mecto
(bU3UKU ¥ aCTPOHOMHH B
COBPEMEHHOW Hay4YHOU KapTUHE MUpa

64

O6o0maromuii ypok. Pois
¢buznyeckoil Teopun B GOpMUPOBAHUN
NpeJCcTaBIeHUH 0 PU3NIECKOI
KapTHUHE MUpa




Ob6o06matomuit ypok. Mecto
(hU3UYECKON KapTHHBI MUpa B 001IIeM

65 PSAY COBPEMEHHBIX €CTECTBEHHO- !
HAyYHBIX TPEJCTABICHUIN O IPUPOIE

66 PesepBHbIil ypok. MarautHoe noie. 1
DNeKTpOMarHuTHAsE HHAYKIIHS
PezepBHblii ypok. Ontuka. OCHOBBI

67 CHeIMaIbHON TEOPUH 1
OTHOCHUTEIIbHOCTHU
Pesepnbiii ypok. KBanToBas pusuka.

68 DJIeMEHThI ACTPOHOMUH U 1
acTpou3uKH

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YHEHUKA

» Gusuka, 10 knacc/ Maxumes I'.5., byxosues b.b., Corckuiit H.H. nonx
penakiueii [TaphentoeBoit H.A., Akiimoneproe o01ectBo «M3aaTenbeTBo
«IIpocsemienue»

» ®msuka, 11 xrace/ Msxumes I'.J1., byxosues b.b., Hapyrua B.M. noz
penakiueii [Tapdpentoeroit H.A., AkimonepHoe o0miectBo «M3aaTeabcTBo

«IIpocemienue»

METOAUYECKHUE MATEPHUAJIBI JIUISI YUUTEJIA
O.A.I'pomueBa @uznka 10 kimace sxcnpecc-auarHocTuka
O.N.I'pomiiea @usuka 10 kinacc Bcepoccuiickas NpoBepovHasi padora

O.U.I'pomueBa @usuka 10=11 knacc cOopHUK 3a7a4 110 HU3NKE

HOUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



IokyMeHT yTBepxzeH 1rpoctou ST pykoBoauTessi
YupexaeHus
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